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July 10, 1987
3043A.10

Flood Control District of Maricopa County
3335 West Duranago Street
Phoenix, Arizona 85009

Attention: Ms. Kebba Buckley

Re: Rio Salado Community College - Area Center East

Gentlemen:

Partners

John A, Carollo, P.E. (1906-1971)
Howard M. Way, P.E.

Gail P, lynch, P.E.
Walter R. Howard, P.E.

J. David Griffith, P.E.
G. William Knopf, P.E.

George E. Shirley, P.E.
Gary C. Deis, P.E.

John S. Heckler, P.E.
Walter A. Bishop, Jr., P.E.

Associates

Ronald J. Bergland, P.E.
Cordell E. Johnson, P.E.

Dennis K. Wood, P.E.
Charles A. Griffin, Jr.. P.E.

John S. Puzauskas, Jr.. P.E.
Sarwan K. Wason, P.E.
Clark W. Clement, P.E.

Jamel Demir, P.E.
Walter C. Lapsley, Jr., P.E.

Allen C. Todd, P,E.
Javier N. Arriaga, P.E.
Ivan L. Waggoner. P.E.

Mary C. Lee, P. E.
Jerry S. Russell, P. E.

Submitted herewith is one set of preliminary Plans and preliminary
Drainage Report for your use in review. The project is located east of
Bush Highway and south of Hermosa Vista Drive and encompasses approxi
mately 12 acres. The area for your review should be as discussed by
yourself and Ivan Andjelkovic on Thursday, July 9, 1987.

This project is a fast tracked project. A final submittal will be made
July 29, 1987 and the project will go out for bids in the first week of
August. Your timely response to this matter would be appreciated.

If you have any questions, please do not hesitate to call.

KHD:jg

Enclosure

flOOD cONTRaL O:~T;;ICT

JUll j '. ;'

Very truly yours,

JOHN CAROLLO ENGINEERS

Kristi H. Dennehy

cc: Mr. Marty Quinn, Maricopa County Community College District

3877 NORTH SEVENTH STREET, SUITE 400 PHOENIX, ARIZONA 85014-5005 TELEPHONE: (602) 263-9500
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1

neates the catchment area that will be affected by proposed develop-

Vista Drive that intercepts all incoming flow from the north, thus

INTRODUCTION

As the capacity

It has a uniform slope

Figure 2 outlines the existing drainage pattern and deli-

There is a man-made swale along the southern edge of Hermosa

Project area is presently undeve loped.

This Report has been prepared for the purpose of providing design

criteria for stormwater drainage facilities related to construction of

the Maricopa County Community College, Rio Salado - Area East Center in

the northeast part of the City of Mesa, Arizona.

The project area is bounded by the Central Arizona Project (CAP)

Salt-Gila Aqueduct on the northeast, Bush Highway on the west, Hermosa

Vista Drive on the north and McKellips Road on the south. The area is

more particularly described as a portion of the southwest quarter of

Section 6, Township 1 north, Range 7 east at the USGS Buckhorn quad

rangle map, as indicated on Figure 1 - Location Map.

Me thodology applied is in compliance wi th the Ci ty of Mesa's "Pro

cedure Manual - Storm Drainage Policy" dated June 1983.

EXISTING CONDITIONS

during and immediately following heavy precipitation.

southwesterly oriented. The natural drainage pattern in the area gener

ally consists of numerous small, low capacity washes which flow only

of these shallow washes is exceeded, overflow occurs and excess runoff

occurs as sheet flow. There are several well-defined waterways that are

intercepted by Bush Highway and man-made swales along both sides of that

ment.

arterial.
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relievi ng the project area from any runoff that originates outside of

this project's right-of-way limits.

PROPOSED DRAINAGE FACILITIES

According to the City of Mesa's Storm Drainage Policy, the project

area to be developed must provide retention of stormwater generated by a

50-year design storm of 24-hour duration. Flow intercepting and convey-

ing facilities needs to be designed upon 10-year design storm of

critical-to-peak duration.

Project area of 3.0 acres in size, composed of a parking lot and

classroom area, is going to be drained toward the western edge of that,

nearly completely paved area. Stormwater from the parking area will be

collected in a landscaped swale and directed southward into the reten-

tion pond.

CULVERT AT ENTRANCE DRIVEWAY.

I
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Parking lot area that contributes runoff

Time of concentration (L = 420' , S = 1. 5%)

Design storm duration

Design storm intensity

Peak runoff (Q = 0.85 x 0.70 x 4.4)

Design peak runoff

Culvert size

ON-SITE RUNOFF VOLUME.

VI C1 x 0.25 x Al (ft 3 )

Al 3 acres = 130,680 ft 2

4

·0.70 acres

7 minutes

10 minutes

4.4 inch/hour

2.6 cfs

3.0 cfs

18" C.M.P.
(with slot ted
inlet)

I

1



0.85 x 0.25 x 130,680 = 27,800 ft 3
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C
1

0.85 (Per City of Mesa's Procedure Manual)

VI

OFF-SITE RUNOFF VOLUME.

V2 C1 x 0.25 x A2

A2 4.7 acres 204,732 ft 2

C2 0.70

V2 0.70 x 0.25 x 204,732 = 35,800 ft 3

The volume of off-site runoff was checked by computing runoff

hydrograph upon SCS procedure incorporated in HEC-1 computer program,

I
I
I

based on the following input values:

Catchment area

Design rainfall (50 year/24 hour storm)

Rainfall distribution

0.0073 square miles

3.2 inches

Per Master Drainage
Plan for Eastern
Maricopa County

SCS curve number (CN)

Lag time

t L
10 •8 (S + 1) 0.7

1900 yO.5

S

1

I
I
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1,100 feet

1,00°_10
CN

Y 1. 8%

t L = 0.21 hours

1.76

85

I
I
I
I

Resulting hydrograph, presented on Figure 3, indicates that 37,000

ft 3 of stormwater may be expected to reach retention pond during design

5
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storm, which amount is in close agreement with previously calculated

magni tude V2.

which natural drainage pattern will be altered by developing RioI area

OFF-SITE RUNOFF INTERCEPTION. Off-site catchment represents an

I Salado Community College. In order to protect the developed area, all

I
I

off-site runoff will be intercepted by a swale/channel placed along the

eastern edge of the paved area and terminated at the retention pond.

Peak flow rate that can be obtained from that off-site catchment

basin is estimated as follows:

C 0.70
I
I

Q

A

C x I x A

4.7 acres

(cfs)

I
From I-D-F curves from the Ci ty of Mesa's Procedure Manual it is

obtained (assuming SCS methodology):

I 0.21 x 60
0.6

20 minutes

A trapezoidal unlined channel sloped at 3 percent, having bottom

I
I

I

Q

3.2 inch/hour

0.7 x 4.7 x 3.2 10.5 cfs

proposed to handle the estimated peak flow.

width of 1 foot, water depth of 1.0 feet, and side slopes of 1: 2, isI
I RETENTION POND. Based on runoff volume calculations it follows

that a storage space of approximately 64,000 ft 3 has to be provided in

I order to retain the stormwater intercepted during design storm. Pro-

posed retention pond is located at the southern and southwestern part ofI
I
I

the area to be developed. Its maximum water depth ranges between 1.5

7
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feet and 2.0 feet, and its shape reflects the premise of allowing the

adjacent natural drainage pattern to remain unaffected by the construc-

tion of Rio Salado Community College. The pond has an emergency spill-

way located near its southeast corner in order to localize the outflow

during conditions that are more severe than the design ones. Regular

draining of the pond will be performed through a 12-inch corrugated

metal pipe placed at the bottom of the pond (elevation 1536.50) at its

southwestern corner. This pipe will allow complete draining of the pond

wi thin 36 hours, as required by the Ci ty of Mesa's Storm Drainage

Policy. The last conclusion is supported with the following analysis:

I
I
I
I
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L
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The equation that describes the process of pond draining has the

following form:

(Q - Q.) ~t A ~H
o ~

Q = C a 12gH
o d

I
I
I
I

Cd
1

/1 + K 29 n 2
L

+e R1. 33

Hence, for complete drawdown:

V 1
t x 3,600

Cd a hgH - Q.
~

(hours)

8



H = 1.0 feet (mean water depth at pipe inlet during period t)

Proposed 12-inch CMF has somewhat higher capacity than required for

Q. = 0.5 cfs (mean inflow to the pond during period t)
~
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V 64,000 ft 3

D 12" = 1. 0'

D2
1T 0.785 ft

2
a = -4-

n = 0.024

L 60 feet

R D feet= 4" = 0.25

Ke 0.30

Cd 0.36

.Finally,

t = -=-~_~~_6=:::4~,=0=00~~=:::::;:_~
0.36 x 0.785 12 x 32.2 x 1.0 - 0.5

t = 10.0 hours

1
x 3,600

extension of the pond in eastward direction will increase volume ofI
emptying the pond in 36 hours. However, bearing in mind that future

stormwater to be released, such size of pipe seems to be adequate.I
I
I
I
I
I
I

GRATE INLET AT THE PARKING LOT.

Parking lot area that contributes runoff

Time of concentration (L = 380' S = 1.5%)

Design storm duration

Design storm intensity

Peak runoff (Q = 0.85 x 0.3 x 4.4)

9

0.30 acres

6 minutes

10 minutes

4.4 inch/hour

1.1 cfs



Connector pipe

I
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I

Type of inlet MAG standard catch
basin - Type "E"

12" diameter C.M.P.
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All proposed drainage facilities are outlined on Figure 2.

1O.










