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PURPOSE AND SCOPE
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The purpose of this Report is to present the results of our study of

the various elem.ents associated with storm drainage in west Temp~. The

study includes hydrological data, deternlination of drainage areas, existing

drainage facilitie s, estimate of runoff, developm.ent of a plan to rernove

runoff, required rights -of -way, and estimate of costs.

The study area defined by the Contract is bounded by the Salt

River on the north, Guadalupe Road on the south, 48th Street on the west,

and approximately one -half mile east of Rural Road on the east, p-xcept the

area served by the Farmer Avenue main. P~ate 1 indicates the report area

location. Plate 2 indicates the study area:

Runoff rate s and rainfall intensity duration curve s were·e stablished

in accordance with the Arizona Highway Department Bridge Divisio"n in its

publication "Hydrologic Design for Highway Drainage in Arizona"; ASCE

Manual of Practice No.9; United States Weather Bureau "Technical Paper

No. 40 '1 ; City of Tempe Zoning Map (Revised to January 1972); Preliminary

General Plan for City of Tempe and Environs; and certain conditions

stipulated in the Contract.
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Section 2

AREA

The study area contains 17.4 square miles of land sloping generally

to the north and west, as indicated on Plate 2, Mose of t...~e land has been

graded for irrigation with a general slope of two to four feet per one

thousand feet. The study area is intersected by two major man-made

barriers that prevent normal flow. These barriers are the Superstition

Freeway and the Western Canal. Specia: crossings will be requi:;:'ed at five

locations beneath each of the barriers

The area between Baseline Road on the north and Guadalupe on the

south, Ternpe C2.nal on the east and the Western Canal on the west is very

flat. The pre sent developments have planned self -contained sto:;.'m system s,

The Lake s developm.ent will drain all of their storm. runoff into their lake s.

Univer sity Royal and College Park Subdi visions plan to drain runoff through

a local storm drain system into a retention basin. The Salt River Project

will pump storm '.:vater from the retention b::>.sin into the Western Canal at a

time suitable to their irrigation schedules. Subdivisions being planned now

for all of Section 1 ar;d the south half of Section 2, TIS, R4E 'Nill contain

all storm runoff on the property, and the storn, runoff from. the streets and

sidewalks will be conducted by a pro;.:>osed stonn drain we st along South-·

shore Drive and norL~ on Rural Road to the Freeway. This stOl'ill drain is

designed and will be constructed in July or August. Also under construc

tion is a new stor:m drain along the south side of the Freeway £:rom. Dar sey

Lane west to Rural Road, intercepting the above rnentioned drain, then

continuing west to College Avenue. This new stonn drain connects to an

existing 69 -inch pipe beneath the Freeway.
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2 -2.

The area between Fanner Avenue on the ea.st and 48th Street on the

west, 5th Street on the south, a.nd the canal north of 2nd Street on the north

will drain to the south and west and concentrate at Priest and University

Drives.

The area between Pi:rna Freeway on the east, 48th Street on the

west, Highline Canal on the south, and the Te:rnpe Drainage District No. 2

Ditch all. the north will drain northerly along 48th Street and concentrate at

the Tempe draina.ge ditch.

The re:rnaining area will drain northwesterly to concentrate at 52nd

Street and the Te:rnpe drainage ditch to co:rnbine with concentrations £ro:rn

the University Drive area. The total co:rnbined flow will continue westerly

to 48th Street to be further co:rnbined with flows fre:rn 48th Street lateral

west of the Freeway.

(
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Section 3

ANALYSIS

The rational method was used to estimate the runoif quantities. The

rational method translate s rainfall into runoff by the formula Q = CiA in

which A is the drainage area in acres, tributary to the point under design;

i is the average rainfall intensity, in inches per hour, for the period of

maximum rainfall of a given frequency of occurrence having a d.uration

equal to the time required for the runoff originating during said period of

maximum rainfall to flow from the remote st part of the drainage area to

the point under de sign; C is a runoff coefficien~which is the ratio between

the maximum rate of runoff from the area and the average rate of rainfall

on the area during the time of concentration; and Q is the maximum rate of

runoff expressed 'as cubic feet per second when A and i are expressed in·

acres and inches per hour, respectively.

The drainage area has been subdivided into smaller drainage areas

In order to make more detailed estimates of runoff quantities. The use of

smaller drainage areas reduce s the pos sibility of overlooking local prob

1ems and allows strategic location of inlets and other drainage structures.

Plates 8, 0, and 10 in the Appendix indicate the manner of subdividin:g the

drainage area.

The runoff factor C was obtained by an analysis of field data and

current zoning data. Plate 3 indicates the current zoning. As 3.. result of

this analysis the following weighted C factors were developed.
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R-l through R-3

R-l through R-3

R-3-A

R-·4, R-5

RMH

C-l through C-3,
PSC-l, & PSC-Z

I-I
1-2 & 1-3

Re sidential

Re sidential
Irrigatecl yards

Multi -family

Multi -family

Mobile home

Cor£lITle l' cial

Industrial

Industrial

C Factor

0.35

0.20

0.54

0.67

0.54

0.70

0.31

0.63

3-3
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Schools were given a C factor of 0.0 because they ITlaintain

extremely high borders for irrigation and will, contain stonns of higher

magnitude than those considered in this Report.

The Arizona State University farIn between the SouL~ern Pacific Co.

Railroad on the VIe st, College Av~nue on the east, lvI:cKerDY School on t...'-le

north, and Alarneda Drive on the south was given a C factor of 0.05

because it is maintained as fann land at the present time and is considered

to retain practically the entire rainfall. However, in the event the Univer-

sity changes their land use, the City should prevail upon the Uni7ersity to

retain their storm ru.noff to prevent flooding of the area to t...~e north.

Rainfall intensity -duration curve s \'/ere developed in accordance

with Arizona Highway Department standard design P-1ethod and with the U. S.

Weather Bureau Technical Paper No. 40. Plate 15 in 6e Apper.dix shows

the interpolation of rainfall depth and t...~e two and five -year rainfall

intensity duration curve s.

Initial dra~nage areas were established at t..~e highe st point of the

overall drainage area. In rnost insta:1.ces these initial areas ,"vere in
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3-4.

developed area.s witll the streets being the conduits conducting the storm

water to the first storn~ inlet. In instances where t.he initial area was

undeveloped, an area suitable to the terrain and zoning was chosen. Plate

16 in tlle Appendix indicates the method used to establish the inihal time of

concentration.

The return frequencie s for this Report are two -year and five -year

de sign storms as set fortil 1n the Contract.
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Section 4

EXISTING STORM DRAIN FACILITIES

The City of Terrlpe storrn drain system has expanded rapidly over

the past twelve years. Tempe by comparison has kept abreast or sur

passed its neighboring citie s in storm sewer service in its community.

Plate 4 indicate s both the areas of L"'le City now being served and that por

tion being considered in this study. Plate 5 indicates all existing storm

drains. Many of the early day storm systems served a dual purpose. They

were first irrigation mains and secondly storm drains and generally func

tioned in this manner .. This is still true in many areas and should remain

intact when relief is afforded to serve as additional insurance. The com

bination irrigation stonn sewer type conduits have been omitted from Plate

5 because they are not primarily storm sewer conduits and could be carry

ing irrigation water during a storm.

During the investigation of existing facilities a number of problem.

areas became evident, and it was discovered that L"'lese areas were not in

the scope of this Report. The first of these areas is betv/een Apache

Boulevard on the north, t.l}e railroad on the south, the abandoned l o ailroad

right-of -way on the east, and Rural Roa.d on t.l}e we st. The drainage is to

the west in Spence Avenue to two catch basins at Rural Road. The storm.

water is then carried in an IS-inch pipe south to the south side of the rail

road, then west to a waste ditch along the south side of the railro2.d right

of-way to McAllister Avenue, then north to George ditch.

The second of these areas is between the railroad on the north,

Broadway on the south, Terrace Road on the east, and Ventura Drive on

1
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west from Terrace Road. Several catch basins along Rural Road 2.11ow

some storm water to enter a 24 -inch pipe flowing north on t..~e west side of

Rural Road and discharge into the same waste ditch that the Spence Avenue

storm flows into. The area west of Rural Road, wiL~ t..~e exception of the

east half of Vista Del Cerro Drive, drains to the intersection of Ventura

Drive and Vista Del Cerro Drive and enter s a curb inlet, then through an

18-inch pipe into the same waste ditch serving the Spence Avenue and the

area east of Rural Road. The east half of Vista Del Cerro Drive drains

east to a 24 -inch pipe flowing north along Rural Road, thence to the com

man waste ditch along t11C railroad.

A preliminary analysis indicate s that each of the se areas doe s not

have adequate facilities to dispose of the design storm. It is evident that

some prope~ty.damage may occur along Rural Road, the west e~d of Spence'

Avenue, and 3.t t1le intersection of Vista Del Cerro Drive and Ventura

Drive.

I
I
I
I
I
I
I
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I
I
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I
I
I
I
I
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the west.

4-4..

This area is divided by Rural Road which stops drainage to the
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Section 5

PROPOSED Th1PROVEMENTS

The continued rapid growth to the we st and south section of Tempe

has exceeded the capacity of the existing facilities.

The proposed plan for expanding and extending t.l}e stonn drain

system has been developed to be const:r-ucted in five phases. These phases

are planned to meet presently developed area needs and to meet futu.re

drainage demands as dictated by future industrial and residential growth.

PHASE I

Phase I has been divided into Plan A and Plan B. This phase repre

sents the main trun...~ or trunks that serve the entire systern. The construc

tion of Phase I is quite extensive and extends to areas beyond the lilnits of

th~ City boundary, discharging 1, 110 feet per second of water into the Salt

River between 33rd and 34th Streets in Phoenix.

The City of Tempe and the Arizona Highway Department are negoti

ating an agreement to jointly share the use of their respecti-v'"e faci.lities.

Because an agreement has not been rectched at the time of publication of

this Report, we have developed Plan ...t::._ to be implemented in the event an .

agreeluent is not reached with the Highway Department, and Plan B was

developed to include joint use of respective facilities.

PLAN A - PHASE I (Plate 6....1.) begins on College Avenue (College

Avenue lateral) at the Superstition Freeway.

The City of Tempe is constructing a storrn sewer on the south side

of the Freeway beginning at College Avenue and extending east to Dorsey

Lane. The City is delivering a Q (ma..'{imum rate of runoff) equal to 123 feet
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I
per second with a tiine of concentration equa.l to 78 minutes through an

existing 69 -inch pipe under the Freeway at College Avenue.

I
In addition to the pre sent construction, storm flow from (Mill

Avenue lateral) southeast of the Freev.,ray and College Avenue is included 111.

I
I

the pre sent de sign.

The college Avenue trunk continues along College Avenue to

Southern Avenue intercepting flow from intermediate streets.

I
At Southern Avenue the Southern Avenue lateral is intercepted and

the trunk continue s to the east side of the Southern Pacific Co. Railroad

I where the trunk continues north to Alameda Drive where storm flow from

I
the Alameda Drive lateral is intercepted. The trunk then continues to

Broadway Road where it intercepts storm flow from the Broadway Road

I
lateral. At this point a portion of the storm flow (l40 cubic feet per

se.cond) will be diverted into the existing (Farmer Avenue trunk) main.

I The College Avenue trunk continues to the west, intercepting surface flow at

I
intercepting streets, to Priest Drive where it intercepts stonn flows from

Priest Drive lateral. The trunk continues to the north to a point just north

I
of the Jenkins ditch and follows tlle north bank of ditch to 52ndStreet, then

north to the Tempe Drainage District No. 2 Ditch where the storm flow

I

lateral are intercepted. The total storm flow will continue in the Tempe

from the University Drive lateral is intercepter-I. The trunk continue s in an I
open channel we st to 48th Street whe:re t..he storm flows from. the 48th Street

Drainage District No.2 Ditch right-of-way to t.'le Salt River at approxi-

mately 34th Street and the Freeway.I
I
I

I
I

The channel irnprovement will require the :reconstruction of new

bridges at seven locations across the Tempe Drainage District No.2 Ditch.

I
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PLAN B - PI-lASE I (Plate 6B) beg~ns on College Avenue at La Jolla

Drive and continues to Southern Avenue. At this point the College Avenue

trunk continue s along the sanl.e route as Plan A. The basic difference in

Plan B is defined as assuIYling that storm flow south of the Superstition

Freeway will be intercepted by the Arizona Highway Department storm

sewer (as described in Plan #5, pages 14, 15, and 16 of report entitled

"Drainage Study of Super stition Freeway, " Project F -CJ28 -1 (2) Rural Road-

Dobson Road; see Appendix page App B-1) and detained in a basin located

between the Superstition Freeway an the Wester::l Canal just east of Hardy

Drive. The contents of the detention basin will be pumped to the College

Avenue trunk through o..n 18-inch pressure IYlain. The pressure rnain

extends froIYl· the Freeway north to Southern Avenue at the Southern Pacific

railroad. Automatic controls are recommended to actuate pUIYlpS b~e

in~tant capacity beco!lle s available in the storm sewer.

PHASE II

Phase II is common to both Plan A and Plan B of Phase I and con-

sists q£ five laterals to the main trunk. Southern Avenue lateral is the

first intercepted by the College Avenue trunk main at College o..nd Southern

Avenues, where the Southern Avenue lateral continues east to Rural Road.

The lateral collects surface water at each street intersection.

The Alameda lateral is the second to be intel'cepted by the College

Avenue trunk at AlaJ.neda Drive and Southern Pacific railroad, \-vhere the

Alameda lateral continues east to Rural Road. The lateral collects surface

water at each stl'eet intersection.

. ~

I
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The Southern Pacific Company Railroad branch is a relief lateral

replacing an existing irrigation conduit in the alley north of Vista Del Cerro

Drive. This branch begins at Mill Avenue 3.nd continue s east to the alley

west of College Avenue, where a connection will be made to ah existing

storm drain for the Daley Park area.

The University lateral is the last lateral in Phase II. This lateral

is intercepted by the College Avenue trunk at 52nd Street and the Tempe

Drainage District No. 2 Ditch. The University lateral continues north to

Unive:rsity Drive where it continues east to Hardy Drive. There are short

branches extending north to 5th Street on Hardy Drive and south to lOth

Street. Also a branch extends southon Beck Drive to 10th. Sb..eet. There

are two more branches on Priest Drive, one extending north to 5th Street

and the other extending south to lOth Place. The surface water is collected

and removed at each street intersection.

PHASE III

Phase III is common to both Phn A and Plan B of Phase I and

consis'ts of one lateral and its branches extending south on Pr~est Drive

from Broadway. This lateral is ca.lled the Priest lateral and is divided into

two sections at Southern Avenue and may be further subdivided should land

develop1Y!ent warrant such refinement. There are two branch mains, one at

Alameda Drive extending east to Hardy Drive and continuing south on Hardy

Drive to Fairmont Drive, and the second exterLds east on Southern to Hardy

Drive. The surface water is removed at street intersections and a few

intermediate locations.
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There have been no provisions for stonn \vater removal from. the

industrial park situated between the Fl-ecway on the we st, Prie st Drive on

the east, Broadway on the north, and Fairrrwnt Drive on the soum.This

area drains to the northeast and is practically irnpossible to drain

effectively.. Therefore those industries developing in this area are being

encouraged by the City Engineering personnel to retail: on-site stonn water

by small lagoons or basins. The street drainage will be concentrated at

Alarneda Drive and the Freeway where a single 24- inch reinforced con

crete pipe under the Freeway conducts stornl water into an open ditch and,

for the future, into a subbranch r.nain constructed within the scope of

Phase V.

PHASE IV

Phase IV is COmmon to both Pl2-n A and Plan BoiPhase rand

consists of one lateral and its branches extending south from the College

Avenue trunk on 48th Street to the south side of t.he Western Canal, then

east along the canal to Potter Road, then south to approximately 1 , 600 feet

north of Baseline Road.

There are branch lines at Alameda D:rive and the Western Canal

south on 48th Street. The branch main at Ala...>neda Drive extends east to

the southeast corner of t..h.e baseball stadium., then south on Fairrnont Drive

extended, then east to the Freeway where a connection is m.ade to t"vo

24-inch reinforced concrete pipes under t..~e F'j~eeway. The local drainage

from a subdivision situated just east of the Freeway to Priest Drive and

north of Southern Avenue to Fairmont Drive is concentrated at the hvo
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24-inch reinforced concrete pipes. At Alameda Drive at the baseball

facility there is a subbranch extending east to a 24 ... inch reinforced concrete

pipe under the Freeway. This 24-inch pipe intercepts street concentration

within a new industrial park just east of the Freeway. This industrial park

was mentioned previously under Phase IIL

The branch main just south of the Western Canal extends south on
. - . .

48th Street to a point at an alley south of Carson Drive. This luain m.ay

have to be extended as development continues. At the present thne it will

remove storm water on 48th Street before it beco:rnes a problem to the

subdivision just adjacent to the main.

All surface runoff will be removed at intersections and other

strategic locations

There will be extensive tunneling required at two points within the
.

interchange area just north of Broadway. There will also be tunneling

required at the Western Canal.

PHASE V

Phase V is cornmon to both Plan A and :plan B of Phase I and is the

southern portion of the Priest Drive lateral. This lateral extends south

under t...~e Freeway and Western Canal, continuing southeasterly along the

south bank of the canal to Baseline, with branches at Priest Drive and the

Western Canal, 2, 000 plus or minus feet east of P:dest Drive along t...~e
~ 0

.'
.'
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east boundary of Guadalupe Cemetery, extending sout...l,. along the railroad

right-of-way beginning at Baseline.

The branch extending south along Priest Drive has two subbranches

continuing both east and west on Baseline.

The branch extending south from the \Yestern Canal at a point 2,000

plus or minus feet east of Priest Drive continues to a point one -half mile

south of Baseline.

The branch extending south at Baseline and the railroad has three

subbranches, each serving points of concentration.

The Mill Avenue lateral under Plan A, Phase I begins at the Free

way and College Avenue, continues west along t.."J.e south side of the Free

way to Mill Avenue, then south to Ellis Drive. There are branches west of

Mill Avenue at the Freeway alid one-quarter mile s~uth of. the Freeway.

In addition to the above construction, the existing detention basin

located just west of the intersection of Oxford Drive and Dartmouth Drive

should have some modifications.

The present facility will adequately serve the area as it is presently

developed. However, when this land is developed into a park,. the detention

basin should be modified to serve as a surge pond wit..l1. a large depressed

area to function as storm water storage to be released at a reduced rate

through a gravity pipe extending to the Mill Avenue lateral at Ellis Drive.

The overflow pipe serves as a safety valve and delays the peak runoff time

for this area to a time when the main systerf.l is well beyond its peak flow

time.

Under Plan B the Mill Avenue lateral is modified to be compatible
. .

with ·Plan#5, Arizona Highway Department (see Appendix AppB-l). The
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Min Avenue lateral will terminate at a junction with the State storm sewer.

The City will have to get permission from the State to discharge the over

flow water from the detention basin at Oxford and Dartmouth Drives.

COMPLETED PROJECT

The construction phases have been arranged in an order that may

best suit the p:resent development and the estimated trend of future

development.

It may be noted that some branch mains extend to the center ofa

field or to places of no apparent urban or commercial development. This

means was used to arrive at a more realistic size for the laterals that

intercept these branches. The locations are flexible and may be relocated

to best serve future development.
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Section 6

SUMMARY OF

IMPROVEMENTS AND ESTIMA TED COSTS

The proposed improvements have been arranged in a manner that is

estimate~ to meet the needs of several existing developments that have

known drainag~ problems and to serve the needs of future improvements.

The summary of estimated construction cost, as shown in Table 1: has

been arranged to show the cost comparison between the two proposed plans.

The optional construction was proposed based on future development

of Kiwanis Park. The use of an overflow would discharge excess water

from a. .25-year storm within 48 to 60 hours.

These construction costs are based upon cU1'rent July 1972 rates.

The summary includes the cost of engineering and administrative costs

along with incidental costs. The costs have not been escalated because the

total plan is not arranged in relation to time.



- - - - - - - _.- -
Table 1

- - - .- - - - - -
SUMMARY OF ESTIMATED CONS'l'RUCTION COST

Totals
Phase I Phase II Phase III Pha.se IV Phase V Plan A Plan B Plan A Plan B

Plan A Plan B Plan A or B Plan A or B Plan A or B Plan A Plan B Plus Option Plus Option. Minus Option Minus Option

$ $ $ $ $ $ $ $ $ $ $

Coll"g'll Avcnt\e Main 3,866,000 3,492,000 3,866,000 . 3,492, 000. 3,866,000 3,492,OOr)

Southern Ave Lateral 173,000 173, 000 173,000 173,000 113.000
Alatneda Dr Latera.! 381,000 381,000 381,000 381,000 381,000
5P Co RR Bre,nch 43,000 43,000 43,000 43,000 43,000
Univerdty Dr Lateral 631,000 631,000 631,000 631,000 631,000•
Priest Dr Lateral

1at one -half Project 931,000 931,000 931,000 931,000 931,000

48,h 5t Lateral 1,221,060 1,221,000 1,221,000 1,221,000 I, 22i, 000

Priest Dr Lateral
2nd one -half Project 1,.320,000 1,320,000 1,320,000 1,320,000 1,320,000 1,320.000

Mill Ave Lateral 329,000 207,000 329,000 207,000 329,000 2.07,000

Option (Same, Plan A or B)
Baiiin eve:i;' flo\.v i",t
Oxford & Dartrnouth ·100,000 100,000 100,000 1CO,OOO

1B" Pressure Main 134,000 131,000 134,000

Total Construction Cost* 3,866,000 3,492,000 1,228,000 931,000 1,221,000 l,749,OOD 1,761,000 8,995,000 8,633,000 8,895,000 8,533,000

Engineerii1g~

p.~tlro~.!1iatration, ~tc 180/0 696,000 629,000 221,000 167,000 220,000 315,000 317,000 1,619,000 1,554,.000 1,601,000 1,S36~OOO

Total Proj'llct Cost $4,%2,000 $4,121,000 $1,449;000 $1,098,000 $1,441,000 $2,064,000 $2,078,000 $10,614,000 $10,187,000 $10,496,000 $10,069,000
~=~~ o.r.::::=:::::;;........ _c::::eu:: ._Qi. _t::e: = ====~~~~~ ~

l'\ote:

Costs based on July 1972 prices.
Fer constr\\ction quantitieo' and costa Bee Appendix A pages A-32 through A-37.

,~ Rounded to nearest $1, 000.

0'
I
N



The right-of-way acquisition for this Report will be lirrlited to

way are identified by nu:mbers to be found on Plate 7.

construction is authorized. The following list of easements or rights -of-

tion of tl~e project is located within public rights -of-way or will be when

Section 7

7-1

Salt River Project
State of Arizona
Frances M. Cocke
F::.-ances M. Cocke, First National Bank,

J a:me s Stewart Company
Southern Pacific Co. Railroad
Stanley K. Sheinbaum
Hazel Fisher
Midland -Ros s Corporation
Midland-Ross Corporation
Community Gin Company
Southern Pacific Co. Railroad
Benjirnan O. Kappelmann
BenjiInan O. Kappelmann
S. L. & Joyce M. Jennings et 0.1
Community Gin Company
Milton & Margret Goldman
Joe Bob & Maigret Edna Neely
Stewart Title & Trust Co. 1383
CantEm Park Inve strnents
Colwell Management Company
Unknown
Bessie M. IvIoore, Mary Duncan
Stewart Title & Trust 1383
Roman Catholic Church, Phoenix Lady of

Mt. Carmel
Stewart Title & Trust 1383
Salt River Project
State of Arizona

RIGHTS - OF-WAY

Width~:~

Feet Owner (Last of Record)
Length
i: Lin Ft

Parcel
No.

1-1 16,300 70
2-1 413 15
2-2 880 15
2-3 1, 312 15

3-1 2,640 15
4-1 912 15
4-2 290 15.
5-1 911 IS
6-1 624 15
7-1 624 15
7-2 2,640 15
8-1 209 15
8-2 141 15
8-3 332 15
8-4 30 15
9-1 805 15
9-2 520 15
9-3 1,410 15
9-4 769· 15
9-5 1, 721 15
9-6 117 15
9-7 262 15

10-1 728 10
10-2 396 10

10-3 1,287 10
11-1 100 15
12-1 300 15

special problems of crossing public utilities and services. The major por-

* All easenlcnts require a temporary lO-root working or construction
easement except Tempe Draina.ge District No. 2 Ditch

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
'I

I
I
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Parcel Length' Width~(

No. t Lin Ft Feet Owner (Last of Record). --
13-1 660 10 Charles Whetmore
14-1 1, 500 15 Transamerica Title
15-1 100 15 Salt River Project
16-1 1, 780 10 William R. & Helen F. Hubbard et a1
17-1 559 15 CKW J oint Venture

* All easements require a temporary 1O-foot working or construction
easement except Tempe Drainage District No. 2 Ditch . .

7-3.
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Section 8

CONCLUSIONS AND RECOMMENDATIONS

The phenomenal urbanization of the outer reache s of the City of

Tempe has increased the incidence of flooding on a broad scale. Where

before, ~cattered development contained local flood problems within the

confines of its. individual irnprovement, now with the more concentrated

development where it is difficult to distinguish one subdivision from

another, we find t.1-Ie local flooding problem jumping its bounds and becom

ing a larger problem at the next point of concentration.

This accelerated growth for southern and western sections of

Tempe ,point up the need for a comprehensive storm drain plan. This plan

should be continually reassessed and updated to provide ultimate service to

the public.

We recommend that the City of Tempe adopt the storm drain plan as

described in this Report. The proposed ,plan has two alternatives that are

dependent upon an agreement with the Arizona Highway Department .

. We recommend that the City of Tempe encourage the industrial

development located between Priest Road and the Freeway and south of

Broadway Road contain all runoff within their own grounds and possibly

release at convenient times through the 24-inch conduits under the Freeway

at Alameda Drive and Fairmont Drive.

We recommend that the City of Tempe urge Arizona State University

to plan on containing all on-site rainfall within the property at the Univer

sity Farm, located north of Alameda Drive between the railroad and College

Avenue.
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Section '}

ALTERNATE TO PLAN B

The City of Tempe and the Arizona Highway Department arc

presently negotiating toward a joint use facility. The State utilizes a deten-

tion basin to contain peak runoff from high intensity r.;torms as well as

storms with modera.te intensity of long duration. The basin receive s runoff

frmTl the Superstition Freeway between Rural Road anclPriest Drive.

The basin contents are presently discharged into the Western Canal

at the rate of one cubic foot per second.

Under the joint use plan the State would be able to discharge stored

water at greater flow rates. The detention time would be reduced, and the

. discharge pumping could be p:eogramrned to begin irnmediatelyas capacity

in the joint use main becomes available.

The following alternate plan is a result of conferences among City,

State, and John Ca.roflo Engineers personnel concerning a joint use storm

drain facility.

PHASE I

Alternate to :Pl&n B (Plate 6 C) begins at a point 011 the SOUdl side of

the Western Ca.nal opposite the State detention basin. The sto:n.l.1. dra.in oon-

tinues along the south side 0:£ the ·Western Canal to Priest Drive, where tile

storlTl drain continue s nOl't:h 2..1ong Prie st Drive to Broadway Road. Here the

storD:1 drain. intercept::: the College AveI'.l.1e trunk and continues nOl·th to a

point just north of the J er,kins Ditch dnd £0110\"'8 the north bank of the ditch

to 521ld Street, then north to the TeTnpE: Drainage District No. 2 Ditch. At
I,
I,
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this point the flow enters an open cDe-rael to the \"~5L, continuing "vest to

approxima.tely 34th Street where the flow is discna;:[cd into the ~alt Ri er.

The chan lel should be improved as additioT}::.lJ. late~~als and brand-"es

are constructed.

PHASE II

Alternate to Plan B (Plate G ::) begins' at Rur;:tl Road and AL.!neda

Drive and continu" s we :3t along Alam.eda Dr ive to th:· South P2.ci£ic Com.pany

Railroad where tbe lateral is :i.ntercepted by the Col~':?ge Avenue tnwk. Then

flo'l continue s north along the railroad to Broadvli3'.y rtoad where flow is

intercepted by Ll,.e Broadway lateral. Tnc College t.1.'\mk c·::mtinues west along

Brvadway Road to where the t:::-unk is intercepted by rhe Priest r.:12lin.

PHASE III

Alternate to Plan B (Plate 6 C) ilie College A.venue trunk begins at

La. Jolla Drive on ·College Avenue and continues north to Southe:n. Avenue

where this main intercepts the Southern Avenue latc:.:z..l.

The College Avenue tTI.IUk cor~hll,--,"les west al(l~Jg Sou~112rn Avenue to

the South~rn Pacific Cornpany Railroad whe:::e t:..'l.e rllain continues north along

the railroad to Ala:neda Dr~_ve ,here the Elain can _E::r:ts to Pha8e II

construction.

In addition to th~ College .L\ venue trunk therf; a.,-'e the Southel'u .:-\venue

lateral and tvvo branches to tl:e Priest lat~ral.

The South/2l'l1 Avenue lateral begins at Ru;:,al Road and SO',i~he:(!l

Avenue and continues west to CoHege Avenue where the late:::al COI1rH::cts to

the College AvenuE: tLmk.
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The two-branch main connects to the Priest Road lateral. The first

branch beginning at Hardy Drive and Southern Avenue continues west to the

Phase I construction. The second branch begins at Fairmont Drive and

Hardy Drive and continues north to Alameda Drive and then continues west

to the Phase I construction.

PHASE IV

Alternate to Plan B (Plate 6 C) consists of the completion of the

Prie st lateral, beginning at a point on Kyrene Drive one -half mile south of

Baseline Road and continuing east to the Southern Pacific Company Railroad,

then north along the railroad to the south bank of the Western Canal where

the lateral continues northwesterly along the south side of the Western Canal

to where a connection is made to the Phase I Inain.

Two additional branche s to the Priest Road lateral are to be con

structed in this Phase IV. The fir st begins one -half mile south of Baseline

Road at a point one -half mile east of Priest Drive and continues north to

south of the Western Canal where a connection is made to the Phase I main.

The second branch begins at Baseline Road on Priest Drive and continues

north to the Western Ca.nalwnere the branch conr:ects to Phase I

construction.

In addition to the above there are three latera,ls to be included In

Phase IV.

The first is the Mill Avenue lateral which begins at Baseline Road on

Mill Avenue and continues north to intersect the State Highway storm. drain.

The second is the Railroad lateral beginning at the alley west of

College Avenue in the alley south of the Southern Pacific Company Railroad

and continues west to the Iv1ill Avenue underpass storm drain.
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The third is the University lateral which begins at Fifth Street and

Hardy Drive continuing south to University Drive and west along University

Drive to 52nd Street, then south to intersect with Phase I construction.

There are four short branches to the University lateral. The first

begins at lath Street on Hardy Drive and continu.e s north to Univer sity Drive

and connects to Univer sity lateral. The second branch begins at lOth Street

on Beck Avenue and continues north to connect with the University lateral.

The third branch begins at lOth Street on Priest Drive and continues north to

connect to the University lateral. The fourth. branch begins at Fifth Street

on Priest Drive and continues south to connect to the University lateral.

The following sununary indicate s the construction and total proj e ct

costs for this Alternate to Plan B.
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SUMMARY OF ESTf.MATED CONSTRUCTION COST

ALTERNATE PLAN B

9-6.

I
I
I
I
I
I
I
I
I
I
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I
I
I

Phase Phase II Phase III Phase IV Ph:lse V Total

$ $ $ $ $ $

College Ave Main
(portion)
Priest Lateral
south to State
Detention Basin 3, -114, DOG 3,414,000

College Ave Main
east &: south to
Ala.'"neda Dr 722, 000 722,000

AlaIneda Lateral 381,000 381, 000

College Ave Main
from Alameda
south to Southern
Ave &: east to
College Ave 812, 000 812~ 000

Southern Lateral 173,000 173,000

Priest Lateral
(s.outh portion) &:
Prie st branche s 795,000 795,000

Railroad Lateral 43,000 43,000

University Drive
Lateral 631,000 631,000

Mill Ave Lateral 207,000 207,000

48th St Lateral I, 221, 000 1,221, 000

Total Construction
Cost i,. (Based on
July 1972 price s) 3,414,000 1,103, 000 985,000 1,676,000 1,221,000 8,399,000

Engineeri.ng,
Administration,
etc. 18"/0 614, 000 199, 000 177,000 302,000 220,000 ~j 512, 000

Total Project Cost $4,028, 000 51,302,000 $1,162,000 ::; 1, 078, 000 $1,441, 000 $9,911,000
. ...,....

* Rounded to nearest $1,000.
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App A-I

REFERENCES

1. "Hydrologic Design for Highway Drainage in Arizona, "Dec. 1968;
Bridge Division of Arizona Higb:way Department

2. I'Technical Paper No. 40," Jan. 1963; U. S. Weather Bureau

3. "Drainage of Highway Paverl1.ents, I: March 1969; Hydraulic Engineering
Bull~tin No. 12, U. S. Department of Transportation Federal Highway
Administration, Public Road Administration.

4. "Estimate-d Return for Short Durations Precipita.tion in Arizon2., "
Technical MeelOrandum V1BTM WR-44, Octo 1969; Weather Bureau
Western Region

5. II Zoning Map, II Jan. 1972; City of Tempe

6. IlLos Angeles Storm Drain Design Plates," Los Angeles County
Engineer s Office

7. "Topographical Maps, II Oct. 1965; City of Tempe Planning Department

8. liAs -Built Plans of City Storm Drains, I; 'City of Tempe Engineering
Departrnent

9.· USGS IS-foot Quadl'angles for Tempe and Guadalupe

10. "Drainage Study of the Superstition Freeway, II Project F-028-1(2)
Rural Road - Dobson Road; Structures Section. Arizona Highway
Departrnent
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App A-2

CRITERIA

1. Use Rational Method in accordance with reference No. 1

2. Use 2 -year and 5 -year return frequency:

3. Use Los Angeles County Standard Dd-30 for computing time of

.concentra.tion for initial areas.

4. Initial are.as in undeveloped sections shall be chosen to be of shYlilar

shape ar.d area to those of developed subdivisions.

5. Maintain the hydraulic gradient at 4 to 6 inche s above the upper. inside

face of t.lJ.e conduit.

6. Use an initial flow of Q = 123 ds and time of concentration of

T c = 78 m.inutes at Freeway and College Avenue. (Data from City

Project No. 71009)
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App A-3

ESTIMATE OF RUNOFF AND COST

GENERAL

.
Rainfall intensity -duration is established from Precipitation Maps

A, B, C, arid D, Plates 11 through 14 (pages 37a, 37b, 37c, & 37d, Reference

No.1). Plate 15 indicate s the value s for the 2 -year and the 5 -year frequency.

These values are verified approximately on page 37 of Reference No.4.

The intensiiy -duration curve s for 2 -year and 5 -year return

frequency were developed from pages 9, 10, 16, 17, 23, 24, 30, 31, 37,

38, 44, and 45 of Reference No.1.

The area maps were developed from topographic maps, Reference

No.7. : Plat~s No.8, 9, and 10 indicate the subdivision of drainage areas.

The area and runoff factors may be found on pages A-13 through A-2b.

The time of concentration was established fTorn Plate 16, Reference

No.6.

Pipe, street, and channel capacities were established from Plates

17 and 18 and from Table 2 in this section.





n = 0.015

HYDRAULIC PROPERTIES FOR 10-FOOT CHANNEL

App A-4

I

11/

-I10'

Table 2

I
1-

The hydraulic properties of the outfall channel are as follows:

Depth Area ,1

Feet Sq Ft Kr 2 / 3 QI/5
---

(V- 1 I qr- 11. 0 89.36 983
I

2 24.0 131. 76 3, 162

3 39.0 162.96 6,356
4 56.0 188.72 ~O, 568

5 75.0 211.01 15,826

6 96.0 230.82 22, 159

7 119.0 249.65 19, 707

8 144.0 266.69 38,403

9 171. 0 283.33 48,449

10 200.0 298.68 59, 736

The curve of Q//S to depth when plotted approaches a straignt line, there-

fore approximations by inte rpolation will be accurate.
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SQU.o\RE ROOTS Ol" DECIMAL NUMBERS JOHN CAROLLO ENGINEERS

N'um-
Phoenix. Arizona

ber .- -~ .-. -1 .---2 .---3 .-- -4 .- - -5' .- --6 .- --7 .---8 .- --9 HYDRAULIC PROPERTIES OF CIRCULAR CONDUITS
FULL FLOW

MANNING'S FORMULA
oo1סס .003162 .003317 .003464 .003ft06 .003742 .003S73 .004000 .004123 .004243 .004359

V- = K r %SYZ h =L· S
oo2סס. .004472 .004583 .004690 .004796 .004899 .005000 .000099 .005196 .005292 .005385 n= 0.01

f
•OOOO'J .005477 .005568 .005657 .005i45 .005831 .005916 .006000 .006083 .006164 .006245 K=W t

L
.0000t .006325 .006403 .006481 .006557 .006633 .006i08 .006782 .006856 .006928 .007000 =V·60

.()()(Jl)S .007071 .OOil41 .OOi211 .007280 .007348 .007416 .007483 .007550 .007616 .007681 ~ = a Kr 2--3 \1"=* rs = ~vs

.00006 .007746 .007810 .007874 .007937 .008000 .008062 .008124 .008185 :008246 .008307 DiaIlleter Area

oo7סס. .008367 .008426 .008485 .008544 .008602 .008660 .008718 .008775 00ti83? .008888 %-. - in Inches Sq. Ft. K r 2/3

.00008 .008944 .009000 .009055 .009110 .009165 .009220 .009274 .009327 .009381 .009434

.00009 .009487 .009539 ~009592 .009M4 .009695 .009747 .009798 .009849 .000899 .000050 12 0.785 58.'l9 46

.00010 OOסס01. .010050 .010100 .010149 .010198 ;010247 .010296 .010344 .010392 .010440 4 1.069 65.38 70
15 1.227 1>8.65 84

.0001 .01000 .01049 .01095 .01140 .01183 .01225 .01265 .01304 .01342 .01378 16 1.391> 71.33 100

.0002 .01414 .01449 .01483 .01517 .01549 .01581 .01612 .01643 .01673 .01703 18 '1.7 7 77.42 3

.0003 .01732 .01761 .Oli89 .01817 .01844 .01871 .01897 .01924 .01949 .01975 20 t. tsl. 83. 17 l8

.0004 .02000 .02025 .02049 .02074 .02098 .02121 .02145 .02168 .02191 .02214 -n t.4 1)·5 85.74 ~O

.0005 .02236 .02258 .02280 .02302 .02324 .02345 .02366 .02387 .0'2408 .02429 22 t. I> ""0 88.42 ~3

24 3.142 91.62 294
H. 3 hR7 98 82 364 ..

.0006 .02449 .02470 .02490 .02510 .02530 .02550 .02569 .02588 .02608 .02627 27 3.976 101,35 40~

.0007 .02646 .02665 .02683 .02702 .02720 .02739 .02757 .02775 .02793 .02811 30 4 'l09 108.63 '\33

.0008 .02828 .02846 .02864 .02881 .02898 .02915 .02933 .02950 .02966 .02983 33 5.940 115.76 688

.0009 .03000 .03017 .03033 .03050 .03066 .03082 .03098 .n3Il4 .03130 .03146 3{, 7.096 122.74 87

.0010 .03162 .03178 .03194 .03209 .03225 .03240 .03256 .03271 .03286 .03302 39 8.296 128.98 1 070
42 9.621 135.97 1 308

.001 .03162 .03317 .03464 .03606 .03742 .03873 .04000 .04123 .04243 • .04359 45 1 .045 42 36 572 i

.002 .04472 .04583 .04690 .04796 .04899 .0.'>000 .05099 .05196 .05292 .05~
48 12.566 148.60 1 867

.003 .05477 .05568 •.05657 .05745 .05831 .05916 .06000 .06083 .06164 .06245 51 4.186 154.84 2 lQ7
54 15 'lC4 160.7'l 2 557

.004 .06325 .06403 .06-i81 .06.'>57 .06633 .00708 .00782 .06856 .06928 .07000 57 17 721 166.73 2.'l55

.005 .07071 .07141 .07211 .07280 .07348 .07416 .07483 .07550 .07616 .07681 60 19.635 172.38 3.385
63 21.648 178.02 3 854

.006 .07746 .07810 .07874 ,07937 .08000 .08062 .08124 .08185 .08246 .08307 66 23.758 183.67 4,31>4

.007 .08367 .08426 .08485 .08544 .08602 .08660 .08718 .08775 .08832 .08888 6q 25.967 189.32 4.916

.008 .08944 ooסס0. .09055 .mH 10 .09165 .09220 .09274 .09327 .09381 .09434 i2 28.274 194.67 5 51)4

.009 .09487 .09539 .09592 .091j44 .09ti95 .09747 .09798 .09849 .09899 .09950 75 30.680 200.02 6, .3'

.010 OOסס1. .10050 .10100 .lOU9 .10lUS .10247 .10296 . .10344 .10392 .10440 8 33.183 205 37 1>.815
81 35.785 210.71 7 540

.01 .1000 .1049 .1095 .1140 .1183 .1225 .1265 .1304 .1342 .1378 84 38 485 215.'l2 8 310

.02 .1414 .1449 .1483 .1517 .1549 .1581 .1612 .1643 .1673 .1703 117 41282 220.47 9 122
on 44 17 0 228.87 9 979

.03 .1732 .1761 .1789 .1817 .1844 .1871 .1897 .U124 .1949 .1975-
93 47. 149 231.07 o 895

.04 .2000 .2025 .2049 .2074 .2098 .2121 .214,,) .2168 .2191 .2214 Q{, ~O. 265 235.83 854

.05 .2236 .2258 .2280 .2302 .2324 .2345 .2366 .2387 .2408 .2429 102 56 745 245 64 13 'l3'l ~
108 63.617 255.15 16 232

.06 .2449 .2470 .2490 .2510 .2530 .2550 .2569 .2588 .2608 .2627 114 70.882 264.66 III 7{,n

,07 .2646 .2665 . .2683 .2702 .2720 .2739 .2757 .277.') .2793 .2811- 120 7,8.540 273.72 21,498
.08 .2828 .2846 .2'-164 .2il~1 .28f1S .2915 .2933 .2950 .2966 .2983 126 86.590 282.64 24 474
.09 .3000 .3017 .3033 .aO!iO .3066 .3082 .3098 .3114 .3130 .3146
.10 .3162 .3178 .3194 .3209 .3225 .3240 .3256 .3271 .3286 .3302

STANDARD Dd-32@ 17PLATE
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EXAMPLE
Q= 22.1 c.fs. (From Tab Sheet)

CI/S=470 (From Tab Sheet)

A= 11.6 sq. ft. (This Diagram)

u = -i = 1.9 ft/sec.
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App A-16·

DESIGN

The complete hydraulic design was accomplished on Drainage

Tabulation Sheets, pages A-17 through A-30. These sheets develop the

quantity of runoff expected at specific points at specific times, also indi

cated are pipe sizes required for estimated flows at the pipe grades shown.

The tune of concentration at the top of the drainage tabulation sheet

was derived frornPlate 16; the slope and length of the reach were taken

£ronl. topographic maps, Reference? The areas indicated are found ori

Plates 8, 9, and 10 which are similar to the actual design maps, but at a

reduced scale for the purpo se of illustration.

The channel was designed to accommodate both Tempe and

Arizona Highway Department flood flows. Maximum depth for the lined

channel ranges from. 6. 3 feet to 7.5 feet with increased depth at bridges.
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CONSTRUCTION COSTS

App A- 31

Construction costs were based upon current construction and mate 

rial price s (july 1972), No attempt was made to escalate costs since a

time table for construction has not been established.

Construction costs for concrete structures were established based

on certain classes of structure as listed below:

Concrete catch basins are Tempe Standar.d 247, Type A. B, and C.

The 10-foot channels include excavation, lining, service road, and

security fence on either side.

Following are tabulations on the quantities and construction costs

for tr~.nks. laterals, and branches.

Junction struciure for 36 11 _60 11 pipe

Junction structure for 63 11 _78 11 pipe

Junction structure for 81 11 -108 11 pipe

Transition structure for 36" _48 11 pipe

Transition structure for 51 11 -69 11 pipe

Transition structure for 72" -1 08 li pipe

Class I

Class II

Class III

Class IV

Class V

Class VI

I
I
I
I-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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App A-32

COLLEGE AVENuE TRUNK - PHASE I

·1 PLAN A

I
Unit

Item Units Quantity Cost Total

$ $

I 108" RCP LF 5, 350 200 1,070, 000

93" RCP LF 2,660 95 252, 700

87" RCP LF 2,650 85 225,250

1
81" RCP LF 3,085 81 249,885
78" RCP LF 1,935 78 150,930
75" Rep LF 5,390 76 409,640
30" Rep LF 880 30 26,400

I Catch Basin Type A Ea 16 1,000 16,000
Catch Basin Type 13 Ea 31 1,300 40, 300
Structure Clas s II Ea 2 5, 700 11,400

I Structure Clas s III Ea 7 6,600 46,200
Struct~re Class VI Ea 9 4, 700 42, 300
Jacking Pipe LF 60 250 15, 000

1
Channel 10-ft LF 13,450 70 941,500
Culvert Structure Ea 7 25,000 175,000
Pavement Replacement SY 91.210 15 138,150
Utility Relocation LS 1 55,000 55,000

I
----_.
3,365,655

PLAN B

1 102" Pipe LF 5, 840 189 1,103,760
78 11 Pipe LF 4, 380 78 341,640
75" Pipe LF 960 76 72,960

I 69" Pipe LF 1, 310 72 94,320
63" Pipe LF l, 330 66 87,780
60 11 Pipe LF 1, 210 63 76,230

1
57" Pipe LF 2,660 61 162,260
51" Pipe LF 1, 420 53 75,260
36 11 Pipe LF 605 34 20,570
33" Pipe LF 565 32 18,080

I Evans School Connec. 30 11 Rep LF 880 30 26,400
Catch Basin Type A Ea 1 I 1,000 16,000... 0

Catch Basin Type B Ea 27 1,300 35,100

I Concrete Struc. Class I Ea 1 3, 500 3, 500.J.

Concrete Struc. Class II Ea 1 5, 700 5, 700
Concrete Struc. Class III Ea 4 6,600 26,400

1
Concrete Struc. Clas s V Ea 1 2,000 2,000
Concrete Struc. Class VI Ea 4 4,700 18, 800
JackiEg Pipe LF 60 250 15,000
Pavement Replacement SY 7,888 15 118, 320

1 Relocated Utilities LS 1 55,000 55,000
Channel Linj.ng LF 13,450 70 941,500
Culvert Bridge Ea 7 25,000 175,000.-

I 3,491,580

·1.
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App A-33

SOUTHERN AVENUE LATERAL - PHASE II

Unit
ItelTI Units Quar:.tity Cost Total

$ $
48 1; RCP LF 620 46 28, 520

45" RCP LF 715 45 32, 175
42" RCP LF 270 43 11,610
39: 1 RCP LF 1,050 38 39,900
Catch Basin Type A Ea 8 1,000 8,000
Catch Basin Type B Ea 3 1,300 3,900
Structure Clas s I Ea 1 3, 500 3,500
Structure Clas s IV Ea 4 900 3,600
Pipe Jacking LF 75 250 18,750
Pavement Replacement SY 1, 314 15 19,710
Utility Relocation LS 1 3, 000 3,000

172,665

ALAMEDA LATERAL - Pl-IASE II

63" RCP LF 1, 150 66 75,900
57 11 RCP LF 1,470 61 89,670
45" RCP LF 2, 050 45 92,250
36 11 RCP LF 600 34 20,400
Catch Basin Type A Ea 9 1,000 9,000
Catch Basin Type B Ea 12 1,300 15,600
Catch Basin Type C Ea 1 1,500 1,500
Structure Class I Ea 1 3, 500 3,500
Structure Clas s IV Ea 2 900 1,800
Structure Clas s V Ea 2 2,000 4,000
Pipe Jacking LF 75 250 18,750
Pavement Replacement SY 2,900 15 43, 500
Utility Replacement LS 1 5,000 5,000

380,870



I
I
I
.1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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App A-34

RAILROAD LATERAL - FHASE II

Unit
Item. Units Quantity Cost Total

$ $
27 11 RCP LF 1,400 29 40,600
51 Manhole Ea 1 1, 000 1,000
Utility Relocation LS 1 1,000 1,000

42., 600

UNIVERSITY DRIVE LATERAL - PHASE II

54 11 RCP LF 660 59 38,9"!O

51" RCP LF 1,270 53 67,310
48" RCP LF 650 46 29,900
45 11 Rep LF 670 4'- 30, 150-:>

42 11 RCP LF 2,675 43 115,025
39" RCP LF 1,320 38 50, 160
30" RCP LF 2, 170 30 65,100
24 1 ! RCP LF 3,130 28 87,640
1.8 11 RCP LF 525 16 8,400
Catch Basin Type A Ea 33 1, 000 33,000
Catch Basin Type B Ea 13 1,300 16,900
Stru.cture Clas s I Ea 4 3,500 14,000
Structure Clas s IV Ea 6 900 5,400
Structure Class V Ea 1. 2,000 2,000
Pavement Replacement SY 4,031 15 60,465
Utility Relocation LS 1 7, 000 7,000

----
631,390





I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

App A- 36

PRIEST DRIVE LATERAL (SOUTHERN AVE. -SOUTH) - PHASE V

PLAN A Al D PLAN B

Unit
lten1 Units Quantity Cost Tota.l

$ $

75" RCP LF 2,060 76 156, 560

69" RCP LF 3,650 72 262, 800

63 11 RCP LF 1,950 66 128,700

60" RCP LF 500 63 31, 500
SIll RCP LF 1, 380 53 73,140
48 11 RCP LF 1, 330 46 61, 180
45" RCP LF 750 45 33,750
36 11 RCP LF 2,690 34 91,460

33" RCP LF 2,840 32 90,880
30 11 RCP LF 2,640 30 79,200
24 11 RCP LF 2,660 28 74,480
Catch Basin Type A Ea 28 1,000 28,000
Catch Basin Type B Ea 17 1,300 22,100
Structure Clas s I Ea 3 3,500 10, 500
Structure Clas s II Ea 3 5,700 17, 100
Structure Class IV Ea 4 900 3,600
Structure Clas s V Ea 2 2,000 4,000
51 Manholes Ea 1 1,000 1,000
Pipe Jacking LF 360 250 90,000
Pavement Replacement SY 3,093 15 46,395
Utility Relocation LS 1 14,000 14,000

1,320,345



I
I

App A-37.

MILL A VEND E LA TERAL - PHASE V

I PLAN A

I
Unit

Item Units Quantity Cost Total

$ $

I 54" Rep LF 1, 380 59 81,420

51" RCP LF 700 53 37,100
45" RCP LF 960 45 43,200

I
39" RCP LF 440 38 16,720
36" RCP LF 2,400 34 81,600
Catch Basin Type A Eo. 8 1,000 8,000
Catch Basin Ty!)e B Eo. 7 1,300 9, 100

I Concrete Structure Clas s I Ea 1 3, 500 3,500
Concrete Structure Clas 5 IV Eo. 1 900 900
Jack~ng Pipe LIT 100 250 25,000

I Paver.nent Replacement SY 1,300 15 19,500
Utility Relocation LS 1 3,000 3,000

329, 040

I PLAN B

51" Rep LF 700 53 37,100

I 45" RCP LF 960 45 43,200
39" Rep LF 440 38 16,720
36" RCP LF 1,200 34 40, 800

I
Catch Basin Type A Eo. 8 1,000 8,000
Catch Basin Type B Ea 7 1,300 9, 100
Concrete Structure Clas s 1. Ea 1 3,500 3, 500
Concrete Structure Clas s IV Eo. 1 900 900

I Jacking Pipe LF 100 250 25,000
Pavement Replacem.ent SY 1,300 15 19,500
UtiEty Relocation LS 1 3,000 3,000

I
206,820

OPTION - Common'to both Plan A and B

I· 36" RCP LF 2,550 34 86, 700
Concrete Structure Class I Ea 1 3, 500 3, 500
Concrete Structure Clas s IV Ea 1 900 900

I
Pavenl.ent Replacement SY 600 15 9,000

PLAN B 0 -LY
100,100

I
18" Pressure i\1ain LF 4,000 16 64,000
Concrete Structure Class I Eo. 2 3·,500 7,000
Jacking Pipe LF 250 250 62, 500

I
133,500

I
I
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App B-1

Page 14

I
I
I
I
I

Alternate 1'\0. 5 (See Sketch on Page 16):

This rnethod is similar to Alternate No. 3 in that it provides for the
on-site drainage of the Freeway for a 50-year retun) frequency storm.
Assurning the possibility of a cooperative venture wi.th the City of
Ternpe, we will join our system to the proposed City storm drain which
was designed te drain 330 acres on a hy·o-year }'cturn frequency. If
this system is used it is anticipateJ that arrangements can be made to
drain the detention basin into the future City storm drain system.

This study inelud e s the following requj rernents;

a. Enlargement of the existing storage basin.

I
I
I
I
I

b.

c.

d.

e.

The installation of a pump plant at Rural Road, at l"fcClintock
Read and at Price Road.

A gravity stonn drain from the Tempe Canal to the existing detention
ba sin.

The existing pur:np plant will be retained to drain the basin into
the Western Canal. Under the present c..greernent. of a maximunl
rate of 500 gallons per mi.nute it would tc..ke approxi.mately thirty
days to drain the basin. This will be a temporary arrangernent (see11e: 1 belo\v).

A new pumping plant with a greater capacity will be required at
the detention basin aiter the City' s storm drain is installed.

I Estimated cost for t1:J.is construction:

I
I
I
I
I

Item

24 11 RCP
42 11 RCP
54" RCP
60 11 RCP
66 11 RCP
72'1 RCP
84" RCP
96" RCP
Roadway Drainage
Pumpin o Plants

Storage Exca vation

puantity

400'
1,000'
1, 000'
2, 000 1

2,000'
3, 000'
4, 000'
3,900'

12, 400'
3

642, 750 cy

Unit Cost

$ 15. 00
33. 00
48. 00
54. 00
59. 00
66. 00
85. 00

108. 00
18. 25

200, 000

1. 50

Total Cost

$ 6, 000
33, 000
48, 000

108, 000
118, 000
198,000
340, 000
421, 000
226, 000
600, 000

964, 000

- -From Arizona Highway DepartmentI
TOTAL: (Pumping plant to City outfall not incl. - +$150, 000) $3,062, 000
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The advantages of Alternate No. 5 are:

I 1. Advantages to the Arizona Highway Department:

I
I
I
I

a.

b.

c.

Provides an outlet for the detention basin by utilization
of the proposed City trunk line along vYestern Canal,
via 56th Street to the Salt Ri vel'.

Reduces the chance for conflicting grade lines at College
Avenue, between the City of Tempe system and the Arizona
Highwa.y Departrn.ent systern.

The frequency of flooding at Kyrene Road wil] be slightly
reduced.

I
2. Advantages to the City of Tempe:

a. Reduced pipe SIze from College Avenue to 56th Street.

I b. Redu·ced pipe size of the trunk line do'",:n 56th Street to the
Salt River.

The disadvantages of Alternate No. 5 are:

Coordination and a cooperative agreement with the City of Tempe
are 'essential. By their very nature, such arrangernents are very
cOluplex and tilne consurning.

I
I
I
I
I
I
I

1.

2.

Will not provide protection frOln off- site flows.
highway, flooding can be anticipated at Kyrene
Paci fic tracks.

As for the existing
Road and the Southern

I --·From Arizona Highway Department



~

, , i- - ....- ~1- - \-~ ~i_-I - - - -i-.,-i - ~~.ELL I v J _.' -_. - '1'" ,J- -j / r
R OA D ", " I I .

-=- I "'" ""'---.,--- 2'[?//_._.- / . I ( /
\ ~ I " .\ '

~ " "" "
LOC;';;/~N I \ /2\\ \1 _'--- ';;PS'/----/ .Iji :;

..:.--:::-.--=:::::-_-----= .:

\ I I ;'t; ~li ,> I Vj 1
1:.1.1 I 0

\ \ \ ' '" T: ~ I --- (,\),I ( I \ '-.) m n.

-" ., .. __ ......,.. '\ ,. \~.... __ .- ~ " I ' I
I"' I' ') 1\'- \ "fi . £) \1"
<11r- \ Y,I '::::J ......

,

r ,; \ \" ,//,;'" Iii; ,jorainoge Boundary· -< '\~ ,3 \\ 11
\ '" R "- \,)' ~'---'----"" ~ ...iJ

,';i '... /~' \ --I ~ / -',,-- '",-\ r~ IJ
~ ,~\ \. ,// ~ 2 I n\\ -............~~~'\ r I~ \ U
>i " )'::J \ \ / ., \ ) \Ill " ~°T IS 1':-h '. l..z /1 \\!~ I /2 ~ \~,
3 fI ~ I ~ ~/ /./, /--- ---------'=' ---............~~~~~ f\ 1:1] ,,
"-- ~10~ - l\;, / ~' , ,_..- ~I' \ ~. -,., I \ , ',,)
~, ! ~, ~ / .-\J 'II \\'' .. ! I'''' I, ' '_ () , •~. ~I< \/' \ ~,l/' 'l'tj 0 74- \\ ", \\J
o 11\ \ • /\ /. _~ s, rn. \" ""'",,'
~. II, -:'i;-,/ \ \0 5 .0'. rn / 00 syfi /-1 ----......,.-...,. ~i \\\~\
~ ,'j"~ \ I / "" '\ ,,\ \\

(JQ , L '-'.'11 "" - "1 ~~~ :.' \ ,I,----~ ~~~""\\.~~~ BA2/fLINE: __ .L-_ ~/- t-f-J- _±.-.ll__~ ]I- 7----~-"11-?2~-:~~:~
t:J h CA

D
. h' \ . ~'t I~__-.j I '\ .~~""

CD ~..•• , --' ~-- --- - PCi 1\7 pi 9 IPia n t-/ ~ . (./ I":

'8. ,\/ / I \ I ' "~ 11/ r" )<. ",~., ~
;iT IN"; / 0 .. 0 sJ I! O.l50;;m '" /~l OSo >.en. " '-~,

_·.....~...·:::/Jlo.2s 7 • • - --:> l' ,..,:::{-6 ';---;'P,c - -;r " fl ~.. 66'-"f-- b'[: Ire --=-: C, 8J 84" /?C':; ~- _., t. I ,r _':'
,-' c .:..._;e, __ -~- ---., ~_l, ...T·-- ., 'I ...... } .. j---. . L : ',£'>!tSl/!!.3 (~ ...... y. /1 ... I

}I l //11
\' , .- ' , I ,I / 34- ~

L L. I'bl I /96 /!i S~:br1i7 (L?/:!/ n \ \, ~ \\ ' :, ~ I:; ~". ~ -, / I:' I \ .. J _.J \, , I iJ'" . ~ .J' \...) --\) ~ t)\I ,,/ 1 \ .... '" '. • C)

, r;" I~\' Aller !7-o!e /\/0' 5 / (. '\ ", \ ~/ ,/::-:
I : I ! ' \Il .1 _



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
!l...




