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Seciion 1 R ]

PURPOSE AND SCOPE

The purpose of this Report is to present the results of our study of
the various elements associated with storm drainage in west Tempe. The
study includes hydrological data, determination of drainage areas, existing
drainage facilities, estimate of runoff, development of a plan to remove
runoff, required rights-of-way, and estimate of costs.

The study area defined by the Contract is bounded by the Salit
River on the north, Guadalupe Road on the south, 48th Street on the west,
and approximately one-half mile east of Rura.ll Road on the east, except the
afea. served by the Farmer Avenue main. Plate 1 indicates the report area
location. Plate 2 indicates the study area:

Runoff rates and rainfall intensity duration curves were established
in accordance with the Arizcna Highway Department Bridge Division in its
publication "Hydrologic Design for Highway Drainage in Arizona''; ASCE
Manual of Practice No. 9; United States Weather Bureau '"Technical Paper
No. 40'"; 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. Mosti of the land has been
graded for irrigation with a general slope of two to four feet per one
thousand feet. The studly area is intersected by two major man-made
barriers that prevent normal flow. These barriers are the Superstition
Freeway and the Western Canal. Special crossings will be required at five
locations beneath each of the barriers

The area between Baseline Road on the north and Guadalupe on the
s.outh, Tempe Canal on the east and the Western Canal on the west is very
flat. The present developments have planned self-contained storm systems.
The Lakes development will drain all of their storm runoff into their lakes.
University Royal and College Park Subdivisions plan to drain runoff through
a local storm drain system into a retention basin. The Salt River Prcject
will pump storm water from the ¥etention basin into the Western Canal at a
time suitable to their irrigation schedules. Subdivisions being planned now
for all of Section 1 and the south half of Section 2, T1S, R4E will contain
all storm runoff on the property, and the storm runoif from the streets and
sidewalks will be conducted by a2 proposed storm drain west along South-
shore Drive and north on Rural Road to the Freeway. This storm drain is
designéd and will be constructed in July or August. Also under construc-
tion is a new storm drain along the south side of the Freeway from Dorsey
Lane west to Rural Road, intercepting the above mentioned drain, then
continuing west to College Avenue. This new storm drain connects to an

existing 69 -inch pipe beneath the Frecway.
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The area hetween Farmer Avenue on the east and 48th Strecet on the
west, 5th Street on the Sbuth, and 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 Pima Freeway on the east, 48th Street on the
west, Highline Canal on the south, and the Tempe Drainage District No. 2
Ditch cn the north will drain northerly along Li8th Street and concentrate at
the Tempe drainage ditch.

The remaining area will drain northwesterly to concentrate at 52nd
Street and the Tempe drainage ditch to combine with concentrations from
the University Drive area. The total combined flow wiil continue westerly
to 48th Street to be further combined with flows from 48th Street lateral

west of the Freeway.




Section 3

ANALYSIS

The rational method was used to estimate the runoif quantities. The
rational method translates 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 duration
equal to the time required for the runofi originating during said period of
maximum rainfall to flow from the remotest part of the drainage area to
the point under design; C is a runoff coefficienfc which is the ratio between
ti’le 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 reduces the possibility of overlooking local prob-
lems and allows strategic location of inlets and other drainage structures.
Plates 8, 9, and 10 in the Appendix indicate the manner of subdividing the
drainage area.

The runoff factor C was obtained by an analysis of field data and
curren;c zoning data. Plate 3 indicates the current zoning. As 2 result of

this analysis the following weighted C factors were developed.
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Type of Developrnent C Factor
R-1 through R-3 Residential 0.35
R-1 through R-3 Residential

Irrigated yards 0.20
R-3-A Multi-family 0.54
R-4, R-5 Multi -family 0.67
RMH Mobile home 0.54
C-1 through w3, .
PSC-1, & PSC-2 Coramercial 0.70
I-1 Industrial
I-2 & I-3 Industrial 0.63

Schools were given a C factor of 0.0 because they maintain
extremely high borders for irrigation and will contain storms of higher
magnitude than those considered in this Report.

The Arizona State University farm between the Southern Pacific Co.
Railroad on the west, College Avenue on the east, McKeray School on the
north, and Alameda Drive on the south was given a C factor of 0.05
because it is maintained as farm 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 vrevail upon the University to
retain their storm runoff to prevent flooding of the area to the north.

Rainfall intensity-duration curves were developed in accordance
with Arizona Highway Department standard design method and with the U.S.
Weather Bureau Technical Paper No. 40. Plate 15 in the Appendix shows
the intérpolation of rainfall depth and the twc and five-year rainfall
intensity duration curves.

Initial drainage areas were established at the highest point of the

overall drainage area. In most instances these initial areas were in




developed areas with the streets being the conduits conducting the storm
water to the first storm inlet. In instances where the initial area was
undeveloped, an area suitable to the terrain and zoning was chosen. Plate
16 in the Appendix indicates the method used to establish the initial time of
concentration.

The return frequencies for this Report are two-~-year and five-year

— = S

design storms as set fortn in the Contract.




Section 4

EXISTING STORM DRAIN FACILITIES

The City of Tempe storm drain system has expanded rapidly over
the past twelve years. Tempe by comparison has kept abreast or sur-
passed its neighboring cities in storm sewer service in its community.
Plate 4 indicates both the areas of the 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 storm 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 faciliiies a number of problem
areas became evident, and it was discovered that these areas were not in
the scope of this Report. The first of these areas is between Apache
Boulevard on the north, the railroad on the south, the abandoned railroad
right-of-way on the east, and Rural Road on the west. The drainage is to
the west in Spence Avenue to two catch basins at Rural Road. The storm
water is then carried in an 18-inch pipe south to the south side of the rail-
road, then west to a waste ditch along tile south side of the railroad right-
of-way to McAllister Avenue, then north to George ditch.

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

Broadway on the south, Terrace Road on the east, and Ventura Drive on
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the west. This area is divided by Rural Road which stops drainage to the
west from Terrace Road. Several catch basins along Rural Road 2ilow
some storm water to enter a 24-inch pipe flowing north on the west side of
Rural Road and discharge into the same waste ditch that the Spence Avenue
storm flows initn. The area west of Rural Road, with the exception of the
east half of Vista Del Cerro Drive, drains to the intersection of Ventura
Drive and Visia DelCerro Drive and enters 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 tc the com-
mon waste ditch along the railroad.

A preliminary .analysis indicates that each of these areas dees not
have adequate facilities to dispose of the design storm. It is evident that
some property damage may occur along Rural Road, the west end of Spence’
Avenue, and at the intersection of Vista Del Cerro Drive and Ventura

Drive.




Section 5

PROPOSED IMPROVEMENTS

The continued rapid growth to the west and south section of Tempe
has exceeded the capacity cf the existing facilities.

The proposed plan for expanding and extending the storm drain
system has been developed to be constructed in five phases. These phases
are planned to meet presently developed area needs and to meet future

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 trunk or trunks that serve the entire system. The construc-
tion of Phase I is quite extensive and extends to areas beyond the limits of
the 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 respective facilities.

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

this Report, we have developed Plan A to be implemented in the event an

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

developed to include joint use of respective facilities.

PLAN A - PHASE I (Plate 6A) begins on College Avenue {College
Avenue lateral) at the Superstition Freeway.

The City of Tempe is constructing a storm sewer on the scuth side
of the Freeway beginning at College Avenue and extending east to Dorsey

Lane. The City is delivering a Q (maximum rate of runoff) equal to 123 feet
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per second with a time of concentration equal to 78 min;_n';es through an
existing 69-inch pipe under the Freeway at College Avenue.

In addition to the present construction, storm flow from (Mill
Avenue lateral) southeast of the Freeway and ‘Collcge Avenue is included in
the present design.

The college Avenue trunk continues along College Avenue to
Southern Avenue intercepting flow from intermediate streets.

At Southern Avenue the Southern Avenue lateral is intercepted and
the trunk continues to the east side of the Southern Pacific Co. Razailroad
where the trunk continues north to Alameda Drive where storm flow from
the Alameda Drive lateral is intercepted. The trunk then continues to
Broadwéy Road where it intercepts storm flow from the Broadway Road
lateral. At this point a portion of the storm flow (140 cubic feet per
second) will be diverted into the existing (Farmer Avenue trunk) main.

The College Avenue trunk continues to the west, intercepting surface flow at
intercepting streets, to Priest Drive where it intercepts storm flows from

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

of the jenkins ditch and ifollows the north bank of ditch to 52nd Street, then

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

from the University Drive lateral is intercepted. The trunk continues in an ;/ ‘
open channel west to 48th Street where the storm flows from the 48th Street

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

Drainage District No. 2 Ditch right-of-way to the Salt River at approxi-

mately 34th Street and the Freeway.

The channel improvement will require the reconstruction of new

bridges at seven locations across the Tempe Drainage District No. 2 Ditch.
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PLAN B - PHASE I (Plate 6B) begins on Collegé Avenue at La Jolla
Drive and continues to Southern Avenue. At this point the College Avenue
trunk continues along the same route as Plan A. The basic difference in
Plan B is defined as assuming that storm flO\;V 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 entitied
"Drainage Study of Superstition Freeway,' Project F-028-1(2) Rural Road-
Dobson Road; see Appendix page App B-1) and detained in a basin located
between the Superstition Freeway on the Western Canal just east of Hardy
Drive. The contents of the detention basin will be pumped to the College
Avenue trunk through an 18-inch pressure main. The pressure main
extends from the Freeway north to Southern Avenue at the Southern Pacific

railroad. Automatic controls are recommended to actuate pumps the

instant capacity becomes available in the storm sewer.

PHASE II

Phase Il is common to both Plan A and Plan B of Phase I and con-
sists of five laterals to the main trunk. Southern Avenue lateral is the
first intercepted by the College Avenue trunk main at College and Scuthern

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

The lateral collecis surface water at each street intersection.

The Alameda lateral is the second to be intercepted by the College
Avenue trunk at Alameda Drive and Southern Pacific railroad, where the
Alameda lateral continues east to Rural Road. The lateral collects surface

water at each street intersection.

-
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The Southern Pacific Company Railrocad 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 and continues east to the alley
west of College Avenue, where a connection will be made to ah existing
storm drain for the Daley Park area.

'I:he University lateral is the last lateral in Phase II. This lateral
is intercepted 'by the College Avenﬁe trunk at 52nd Street and the Tempe
Dr.ainage Di;trict No. 2 Ditch. The University lateral continues north to
University Drive where it continues east to Hardy Drive. There are short
branches extending north to 5th Street on Hardy Drive and south to 10th
Street. Also a branch extends south on Beck Drive to 10th Street. There
are twé more branches on Priest Drive, one.éxtending north to 5th Street

<

and the other extending south to 10th Place. The surface water is collected

A

" and removed at each street intersection.

PHASE III

Phase III is common to both Plan A and Plan B of Phase I and
consists of one latefal and its branches extending south on Priest Drive
from Broadway. This lateral is called the Priest lateral and is divided into
two sections at Southern Avenue and may be further su'bdividéd should land
development 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 extends east on Southern to Hérdy
Drive. The surface water ié removed at street intersections and a few

intermediate locations.
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There have heen no provisions for storm water removal {rom the
industrial park situated between the Freeway on the west, Priest Drive on
the east, Broadway on the north, ‘a.nd Fairmont Drive on the south. - This
area drains to the northeast and is practically impossible to drain
effectively. Therefore those industries developing in this area are being
encouraged by the City Engineering perscnnel to retain on-site storm water
by small lagoons or basins. The street draiﬁage will be concentrated at
Alarneda Drive and the Freeway where a single 24-inch reinforced con-
crete pipe under the Freeway conducts storm water into an-open ditch and,
for the future, into a subbranch main constructed within the scope of

Phase V.

PHASE IV

Phase IV is common to both Plen A and Plan B of Phase I and

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

‘Avenue trunk on 48th Street to the south side of the Western Canal, then

east along the canal to Potter Roa,d_, then south to approximately 1, 600 feet
north of Baseline Road.

There are branch lines at Alameda Drive and the Western Canal
south on 48th Street. The branch main at Alameda Drive extends east to
the southeast corner of the baseball stadium, then south on Fairmont Drive
extended, then east to the Freeway where a co.nnecti,on is made to two
24-inch reinforced concrete pipes under the Freeway. The local drainage

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

- north of Southern Avenue to Fairmoent Drive is concentrated at the two
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24-inch reinforced ¢oncrete 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 III.

Tile branch main just south of the Western Canal extends south on
48th Street to a point at an alley south of Carson Drive. This main may
ha,V"e to be extended as development continues. At the present time it will
remove storm water on 48th Sireet before it becomes 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
inf-:erchange area just north of Broadway. There will also be tunneling

required at the Western Canal.

PHASE V

Phase V is common to both Plan A and Plan B of Phase I and is the
southern portion of'th'e Priest Drive lateral. This lateral extends socuth
under the 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 Priest Drive along the
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" east boundary of Guadalupe Cemetery, extending south 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 Western 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 railrcad 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 the scuth side of the Free-
way to Mill Avenue, then south to Ellis Drive. There are branches west of
Mill Avenue at the Freeway and one-quarter mile south 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 preéently
develoi)ed. However, when this land is developed into a park,. the detention
basin should be modified to serve as a surge pdnd with a large depressed'
area to funcﬁon as storm water storage to be released at a reduced rate
through a gravity pipe extending tc 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 system is well beyond its peak flow
time.

Under Plan B the Mill Avenue lateral is mecdified to be compatible

with Plan #5, Arizona Highway Department (see Appendix App -B-1j. . The
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Mill 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 phase s have been arranged in an order that may
best suit the present d.evelopmeht and the estimated trend of future
develoPmentn

It may b»e noted that some branch mains extend to the center of a
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 bran.ches. The locations are flexible and may be relocated

to best serve future development.




Section 6
SUMMARY OF

IMPROVEMENTS AND ESTIMATED COSTS

The proposed improvements have been arranged in a manher that is
estimated to meet the needs of sevefal existing developments that have
known drainage 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-ye.ar storm within 48 to 60 hours.

Thesé construction costs are based upon current July 1972 rates.
The summary includes the cost of engineering and adm;lniétrative costs
afong with incidental costs. The costs ﬁave not been escalated because the

total plan is not arranged in relation to time.

-




Table 1

SUMMARY OF ESTIMATED CONS’I‘RUCTION COST

Totals

Phase 1 Phage II Phage III Phasge IV Phase V Plan A Plan B Plan A Plan B
Plan A Plan B Plan A or B Plan Aor B Plan A or B Plan A Plan B Plus Option Plus Option. Minus Option Minus Option
$ $ : $ $ $ $ - $ $ $ $ $

College Avenue Main 3, 866, 000 3,492,000 3, 866, 000 . 3,492, 000, 3, 866, 000 3,492, 000
Southern Ave Lateral . 173, 000 ) 173, 000 173,000 173,000 173,000
Alameda Dr Lateral ' 381, 000 - 381,000 381, 000 381,000 © 381, 000
SP Co RR Branch 43,000 : . 43, 000 43, 000 43, 000 43, 000
Univereity Dr Lateral 631, 000 631, 000 6‘31,000 631, 000 631,000
Priest Dr Lateral . . . :

15t one-half Project 931, 000 931,000 - 931, 000 931, 000 931, 000
48th St Lateral 1,221,000 1,221,000 1,221, 000 1,221, 006G 1,221,000
Priest Dr Laleral

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 .07, 060
Option (Same, PlanAor B)

Basin cverflow at .

Oxford & Dartmouth : : *100, 009 100, 000 100, 000 1¢0, 000
18" Pressure Main . ) : 134, 000 . 134, 000 134, 000
Total Construction Cost® 3, 866, 000 3,492, 000 1,228, 000 931, Q0O 1,221, 000 1,749, 000 1,761,000 8, 995, 000 8,633, 000 8, 895, 0O 8,533, 0C0
Engineering, ' ' 9
Adminiatration, etc 18% 696, 000 629, GO0 221, 000 167, 000 220, 000 315, 000 317,000 1,619, 000 1,554,000 1,601, 000 1,536,000
Total Project Cost $4,562,000 54,121,000 $1,449,000 $1,098,000 $1,441, 000 %2, 064,000 $2,078,000 $10, 614, 000 $10,187,000 $10,496, 600 $1¢, 069, 000
Note:

Costs based on July 1972 prices.
Feor construction quantities and costs see Appendix A pagee A-32 through A-37,

* Rounded to nearest $1, 000,




Section 7

RIGHTS -OF-WAY

The right—of—v?ay acquisition for this Report will be limited to
special problems of crossing public utilities and services. The rhajor por-
tion of the project is located within public rights-of-way or will be when
construction is authorized. The following list of easements or rights-of-

way are identified by numbers to be found on Plate 7.

Parcel Length Width®
No. T Lin Ft Feet Owner (Last of Record)
1-1 16, 300 70 Salt River Project
2-1 413 15 State of Arizona
2-2 880 i5 Frances M. Cocke
2-3 1,312 15 Frances M. Cocke, First National Bank,
: James Stewart Company
3-1 2,640 15 . Southern Pacific Co. Railroad
4-1 912 15 Stanley K. Sheinbaum '
4-2 290 15 Hazel Fisher
5-1 911 15 Midland -Ross Corporation
6-1 624 i5 Midland -Ross Corporation
7-1 624 15 Community Gin Company
7-2 2,640 15 Southern Pacific Co. Railroad
8-1 209 15 Benjiman O. Kappelmann
8-2 141 15 Benjiman O. Kappelmann
8-3 332 - 15 S. L. & Joyce M. Jennings et al
8-4 30 15 Community Gin Company
9-1 805 15 Milton & Margret Goldman
9-2 520 15 Joe Bob & Margret Edna Neely
9-3 1,410 15 Stewart Title & Trust Co. 1383
' 9-4 769 - 15 Canlen Park Investments
9-5 1,721 15 Colwell Management Company
G-6 117 15 Unknown
9-7 262 15 Bessie M. Moore, Mary Duncan
10-1 728 10 Stewart Title & Trust 1383
10-2 396 10 Roman Cathoiic Church, Phoenix Lady of
Mt. Carmel
10-3 1,287 10 Stewart Title & Trust 1383
11-1 100 15 Salt River Project
12-1 300 15 State of Arizona

* All easements require a temporary l0-foot working or construction
easement except Tempe Drainage District No., 2 Ditch '

T P o Py T - -
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Parcel Length '~  Width#
No. t1in 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 al

17-1 559 15 CKW Joint Venture

-

* All easements require a temporary 10-foot working or construction
easement except - Tempe Drainage District No. 2 Ditch ‘




Section 8

CONCLUSIONS AND RECOMMENDA TIONS

The phenomenal urbanization of the outer reaches of the City of
Tempe has increased the incidence of flooding on a broad scale. Where
before, scattered development contained local flood problems within the
confines of its individual improvement, now with the more concentrated
development where it is difficult to distinguish one subdivision from
another, we find the 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 ﬁeed for a comprehensive storm drain plan. This plan
should be cox;.tinually reassessedv‘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 th‘e 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 plah 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 Y
ALTERNATE TO PLAN B
The City of Tempe and the Arizona Highway Department are
presently negotiating toward a joint use facility. The State utilizes a deten-

tion basin to contain peak runoff from high intensity storms as well as
storms with moderate intensity of leng duration. The basin receives runoff
from the Superstition Freeway between Rural Road and Priest Drive.
The-basin contents are presently discharged into the Westarn 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 programmed tc begin immediately as capacity -

in the joint use main becomes available.
The following alternate plan is a result of conferences among City,
State, and John Carollo Engineers personnel concerning a joint use storm

drain facility.

PHASE I

Alternate to Plan B (Plate 6 §) begins at a point on the south side of
the Western Canal oppesite the State detention basin. The storm drain con-
tinues along the south side of the Western Canal to Priest Drive, where the
storm drain continues nortn along Priest Drive to Broadway Road. Here the
stcrm drain interceptes the College Avenue trunk and continues noxth to a

point just north of the Jerkins Ditch and follows the north bank of the ditch

to 52nd Street, then north to the Tempe Drainage District No. 2 Ditch. At

AR
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9-3
this point the flow enters an open channel to the wesil, continuing west to
approximately 34th Street where the flow is discharged into the Szlt River.

A

The channe!l should be improved as additional laterals and branches

are constructed.

PHASE II

Alternate to Plan B (Plate 4 C) begins at Rural Road and Alameda

=

Drive and continues west along Alameda Drive to th: South Pacific Company

Railroad where the lateral is intercepted by the Colicge Avenue truank. Then
1

flow continues north along the railroad to Broadway Road where floew is

intercepted by the Broadway lateral. The College trunk continues west along

Broadway Road to where the trunk is intercepted by the Priest mazin. ‘

PHASE T1iI

Alternate to Plan B (Plate ¢ C) the College Avenue frunk begins at
La Jolla Drive on College Avenue and centinues north to Southein Avenue
where this main intercepts the Scuthern Avenue lateral.

The College Avenue trunk continues west along Southern Avenue to

the Southern Pacific Company Railroad where the miain continues north along

here the miain connecis to Phase 11

the railroad to Alameda Drive w

construction.

In addition toc the College Avenue trunk there are the Southern Avenue

lateral and two branches to the Priest lateral.
The Southern Avenue lateral begins at Rural F

Avenue and continues west to College Avenue where the lateral connects to

the College Avenue trunk.
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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
Priest 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 main.

Two additional branches to the Priest Road lateral are to be con-
structed in this Phase IV. The first 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 Canal where the branch connects to Phase I
construction.

In addition to the above there are three laterals 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 Mill 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 10th Street on Hardy Drive and continues north to University Drive
and connects to University lateral. The second branch begins at 10th Street
on Beck Avenue and continues north to connect with the University lateral.
The third branch begins at 10th 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 summary indicates the construction and total project

costs for this Alternate to Plan B.
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College Ave Main
(portion)
Priest Lateral
south to State
Detention Basin

College Ave Main
east & south to
Alameda Dr

Alameda Lateral
College Ave Main
from Alameda
* south to Southern

Ave & east to
College Ave
Southern Lateral
Priest Lateral
{south portion) &
Priest branches

Railroad Lateral

University Drive
Lateral

Mill Ave Lateral
48th St Lateral
Total Construction
Cost® (Based on
July 1972 prices)
Engineering,

Administration,
etc. 18%

Total Project Cost

Phase 1 Phase 1II Phase 1II Phase IV Phase V Total
$ $ $ 5 $ $
3,414, 000 3,414, 000
722, 000 722,000
381, 000 381, 000
812, 000 812, 000
173, 000 173,000
795, 000 795, 000
43,000 43, 000
631, 000 631, 000
207,000 207,000
1,221, 000 1,221,000
3,414, 000 1,103, 000 985, 000 1,676,000 1,221,000 8,399, 000
614, 000 199, 000 177, €00 3202, 000 220, 000 1,512, 000

$4, 028,000 S$1, 302,000

$1,162,000

@78, 000

$9,911, 000

i

% Rounded to nearest $1, C00.
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App A-1
REFERENCES

"Hydrologic Design for Highway Drainage in Arizona,' Dec. 1968;
Bridge Division of Arizona Highway Department

"Techniczl Paper No. 40,'" Jan. 1963; U.S. Weather Bureau

"Drainage of Highway Pavements,' March 1969; Hydraulic Engineering
Bulletin No. 12, U.S. Department of Transportation Federal Highway
Administration, Public Road Administration.

"Estimated Return for Short Durations Precipitation in Arizona, "
Technical Mamorandum WBTM WR-44, Oct. 1969; Weather Bureau

Western Region
""Zoning Map, " Jan. 1972; City of Tempe

""Loos Angeles Storm Drain Design Plates,' Los Angeles County

Engineers Office
""Topographical Maps, ' Oct. 1965; City of Tempe Planning Department

"As-Built Plans of City Storm Drains, ' 'City of Tempe Engineering
Department

USGS 15-foot RQuadrangles for Tempe and Guadalupe
"Drainage Study of the Superstition Freeway, ' Project F-028-1(2)

Rural Road - Dobson Read; Structures Section, Arizona Highway
Department




App A-2
CRITERIA

Use Rational Method in accordance with reference No. 1

Use 2-year and 5-year return frequency?’

Use Los Angeles County Standard Dd-30 for computing time of
.concentration for initial areas.

Initial areas in undeveloped sections shall be chosen to be of similar
shape and area to those of developed subdivisions.

Maintain the hydraulic gradient at 4 tc 6 inches above the upper inside
face of the conduit.

Use an initial flow of Q = 123 cfs and time of concentration of
T. = 78 minutes at Freeway and College Avenue. (Data irom City

Project No. 71009)




App A-3
ESTIMATE CF RUNOFF AND COST

GENERAL

Rainfall inténsity -duration is established from Precipitation Maps
A, B, C, and D, Plates 11 through 14 (pages 37a, 37b, 37c, & 37d, Reference
No. 1). Plate 15 indicates the values for the 2-year and the 5-year frequency.
These values are verified approximately on page 37 of Reference No. 4.

The intensity-duration curves 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. Plates 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-26.

The time of concentration was established frbm Plate 16, Reference
No. 6.

Pipe, street, and channel capacities were established from Plates

17 and 18 and from Table 2 in this section.







App A-4

The hydraulic properties of the outfall channel are as follows:

10

Table 2

HYDRAULIC PROPERTIES FOR 10-FOOT CHANNEL

n = 0.015

Depth Area -

Feet Sq Ft Krz/" Q-1 /S
1 11.0 89. 36 983
2 24.0 131.76 3,162
3 39.0 162.96 6, 356
4 56.0 188.72 10, 568
5 750 211.01 15, 826
6 96.0 230. 82 22,159
7 119.0 249.65 29, 707
8 144.0 266.69 38,403
9 171.0 283.33 48. 449

10 200.9 298.68 59, 736

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

fo

e approximations by interpolation will be accurate.

(=1
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JOHN CAROLLO ENGINEERS
Phoenix, Arizona

SQuaRE Roors or Decimal NUMBERS

-0 o2 o3| -t | 5| -B) -] -8 ~
-4 5 6 7 8 HYDRAULIC PROPERTIES OF CIRCULAR CONDUITS
FULL FLOW
MANNING'S FORMULA

.003162{. .003464|.003606|.0037421.003873| . 004000 .004123]. 004243} . % sk

.004472|. . .004796|.004899( . 005000] . 005099| . 005196} . 005292| . v=Kr73s n=0.01
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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 sizé's i-equired for estimated flows at the pipe,grades shown.
- The time of concentration at the top of the drainage tabulation sheet’

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

from topographic maps, Reference 7.  The areas indicated are found on

Plates 8, 9, and 10 which are similar to the actual design maps, but at a
reduced scale for the purpose of illustration.
The channel was designed to accommodate both Tempe and

Arizona Highway Depa:rtment flood flows. Maximum depth for the lined

channel ranges from. 6.3 feet to 7.5 feet with increased depth at bridges.




i

TABLED BY: S&. W DATE 4-//72 JOHN CAROCLLO ENGINEERS Paoaacn:%%w%mu/su"ET L OF/_

CHECKED BY: TE___ | e /554
HECKEDBY. . DATE. DRAINAGE TABULATION SHEET o SN

=B ) “ )

Line Drainage Acrag Total - \ BE Q Gradicny] ] Q . gorf 3 Feet ) . _ Elev, . s

Ne. Aren A Acres (o} CA =CA &i c.fs 3 VS —YET Size 4 E & L Station éf;:jie Street and Limits
i v 3

1 ' car=1333 = ls=z,0 L =/5p0" 7 = 32,0 .

. : = . , - 1 N R R E R ST EROATETTTT
8 4  Jwm7) 1350 27 3.7 (43¢ | Ko|.cwo |.036 | /59 cwwz:A‘/p 2ol 300 O A,;Ai}’,qu,uw4
(2

O
. :T ."“5_ /1 4.5 / 7{, (u()__ L0010 |.0316 /68 OUAV‘f // i AN TTON ~ /_AM GUNA
5 A, lz7.z 35| 9.5 1.3 103 | 14.7 {000 |03ic | 47 |corys /\ Z s A ' U‘g,v"‘”’ MaLIEY
61 A leary 35| za | 174 || g oo Losoo| 418 7 T2
1 Ag g4y .55 '/.5 /8.9 1,94 | [ {.0020].0447 & 3ORCA -
s A EA 225 351 8.7 27.6 |.90 | 24.6|.coe51.0500
$

o
NP

N DM TERRACE

CJ[(,L "

9| A Ay | Sesl  las| ’?5% 55/ |.68| 44.7).coe5 | .0s00| 935 I
10 Arq z1.0| Laol rz2.c i ©5.7 |as| 5.6 .00 | .04c0| 13:

o A5 45 35| &1 708 |.g5| ¢oz| 00| 0400 ]

2 Ay | &9l 1SS L7 72,5 .84 €09 |.00/T | .0FIZ] (45

13 4, | a5 35| ra 7.0 |as| ersloors|.cszr | 7

14 | A 3.7 B4y L7 75,85 |+81 ] &t 4

15

i85
15 . .
A

18 t




TEMPE

TABLED BY: LAV DATE_4~//-72 JOHN CAROLLO ENGINEERS | PROVECT LI TORA e SHEET_/_ OF_/_

CHECKED BY: DATE__ - : » - JOB NS /BS54
~ DRAINAGE TABULATION SHEET e e

Y -
33 ‘ o 3 £ -
Line Drai oS Total . e cadie . . % @ 5 Flev.
Xo. hre | A7 Awes | O ca mca | 53| 9.1 Onde v -——‘:3;81:: Size 5l £ TPl station | Myd Street and Limits
: . o : B Grade
i AY t
1 : Cese o £5.92 L= 2a00" 3= |2.4 7 = &9.4 [svidTes

2
s | &
4
5

- ’ CORYE B
CroryE'A’

GOO ' GE/(\D(/{‘/ mgr TLOvaCsTT T
TE 'w}x")—ﬁ e
£.4 1 £330 I ‘Z'O\/‘A [—
oz eto | s ovoa,:\ uc%/u &

’
BAB, 29.3
e 376

LSRR o =7 i Rt ST S I 'Y rc‘

& 2y oA 33 o o 550 Cm/w/w -
T B By | 577 s¢’ e 3| €90 _
8 Bz | 04 45 £Cp 2. 717300
9 P g 33.2 45"pced 6.0 5({3; 7501

w0 | &, B, 1545 s7'ecel o4 P5E) ra7 0

a3 ¢ —
n | B,~ B Bao &5'rcr| 6.5 °3.6| 1/ 50 OAL f',Lf/*/;’; DA
e — &3 1,397 g B

B R TR e ST SN JEE TN SRR bomies e o . o i e - ke T




| L AL ’ | ‘ TENPE -
TaBLED ey L. G M OATE 4-//~7Z JOHN GCAROLLO ENGINEERS _ PROJECT*\D/(‘ 2T DA SHEET _/ . OF_/_

CHECKED BYe———— PATE—— DRAINAGE TABULATION SHEET SO N e

B @
8 = - 3 I8 . . .
Li Drai 2 Acre Total . R ie ] B ] 3 Elev. .
Line rainage caesf  Total ¢ CA zoa | 55| ofe ] O v —¢et s | £3 2] TR | sutin div. Street and Limita
' i v t rade

1| JA8 = g2y | L4260 _&=3 T 86, 5 AN B e

2 : . .

_ —oe } / : _ - —. o e S B VISTA = CONCCRDIA

3 1:,»}»; .':‘4‘.:3 ,'u!/ IIO-O A‘IQO /27 /Z / .OO/Q) O/,’OO 5/7 GUEVE A /’46__) 260 LO/V[ 0,, ‘(\‘?( R/“

. 5 o < 3 to = ’ 0z ) i e » o CONCORDIA - H/u,\t"/' R
Al Ca 8.9 3618 13.1 _|1238] J6.1 | 2016 |40 | oz |(URVEA |28 | 325 B oN ROEAL
8 e WLE Fo AT (LT 200 Y oola |.ozls | 633 é’![@(@. 25 1%eli3z0 v |

8 Ca 4.9 roz| 39 7 |10é 32"ECP14.8 625 )

K2 54 100} ¢3.2 82" ELP |5z |95 | 520
R s 9.0 95| 46.0 §.o0lb . pdoo | 1150 | E B3RP NEE | Ty | g2 L
20 IO 72 B B 911 468 39 BP V6ol PE | DB
. i I S8 B .
10 Cra /4.8 23] 471.7 e pep 157 | 74°| 330 N
P : e N | LI ELE
1 27.6 a7 &7 .m,sa 42 'c:p 641951 20 OLEE
Ry | 20/ e v 12, N,
12 6.3 : 20| ¢d.2 | .comz | .osze| 1200 gz pep 6.7 %y | 100 o i
18 ;‘ B pe b B 3.4 | 104.7 .87} 21.2 ooz |.0d47 12040 | 48 [’(;,0 1.3 %7al 140 OMN é’KOA'V}L
T ; s - ’ 5. o
| O o |IBS 77141 | 10es | 85| oz.s o0 N
s
17 .
18 o ‘ N Exestiov | 48R sy BEoaploat worea|ondy rOA»l—Ou-) PO Cf{_
19
20
b,
Pl
o
©
o
~
1
-
2% ’
27
o8
29 : -
ao | % 7oL o predql mill AV OnpENFASE o




' | | ' TEMEE |
TABLED BY: £.G W/ DATE_4-20-72 JOHN CAROLLO ENGINEERS . PROJECT L.STORM [PRIN SHEET _/_ OF .2

CHECKED BY: : DATE : : o o JOB N2 /AT
DRAINAGE TABULATION ‘SHEET Lne: P Tom

Rl PR | MRSl Ame ) o) on o ome [ ERE SR v e e LEEELOTET ) swien |EE suwest and Lo
| ) i ] v [ -
1 0. | car-das L=3/3¢° | s=2% || |E=4O0S4N B P
2 .
N 8l |50 | 52 e g |00 |.od7 | gzo JREAT N/ |75 i ’ :?f;%lfif’fﬁcfi
4l 4 e 1.68] zed | 420 |.0e) ais J.0or |.0447 ) 920 |36 ReP 68T |, . ’
5 | Mol M |200.8] 38| 76 | M08 |04 | as Locgd |,0662 | /1700 1487 RCF | 9.0\ %54 I
o |4, My Ha 1034 el Vazs | fezs |0z Lo0ga | oeo3|pZs0 |51 Repe 110.5|%54 o
| _Ha e | 1264 w2408 | e |99, $070 169"RCP 173 1641 )
L 7ed ) 2877 .82 1e&eo |79 °RCR V1.7 0% i
R T A 78240 @Of’r%f?’ .z =L ol
. l3s) 0o | 3888 |77 |aceo | e3'ree sy |78 R
o ise | 284 75 6620 78 PCF’ /05| 9?
. |ao|.os | sor | H 8140 | a1"%ep (10456
ez | 6o 7 Sozo | 8d"RCP 2 5]
531 3.8 | 702 73 9350 | 87'Rep | /124|572
45 | 340 | 735 |72 |528 8%.1 L
13 | ‘ o _ ) _
19
20
! -
22 i xo]
23 N
>
24 1
EN 5
2 | e
2 A S SN N
IR S - — —_ I e e
30_ | vt o e, Y SETSUSIES RIS [ . - - — S S




TagLED BY: R QW

DATE £-/8-72 JOHN CAROLLO ENGINEERS

PROVECT . S E PN SHEET

oF_Z_

CRECKED BY. DATE. DRAINAGE TABULATION SHEET ::’NBE‘?'"H:‘;;.”
' it ) ‘ !
lf\ivgf' szilzggc Acxes Kgfz.l; o] CA ECA Eg c.?.s. (h‘agient VE ““v%—g;—\— Size &E -E: F(i“et Station :l“l)zgt Street and Limita
i _ v f} sracey
1! CAR =/5.65 L=geco’ | 5=83 7ok= 33, 4|MIN.

2l . lszel  13S|i84 | /84 |3s]|z4s _:_Q_O// L0833 | 290 |74 . ‘g‘cﬁ’”"‘_, AT
3 /L//& 803 361284 46.5 1,231 5.2 §.0050.0775 | 739D o ey o ,
AV g, Hao | EOT 3G 211 § &6 \.18| 127 | 025¢ | 0594 DL _ b S

-5
o | car= /g 2 NEEN (770 N N T
] M /91324 | .03 |osdg | sOG|307RePL S 7152 L0
sl > |482| 430 | 008 | osod| 450 |sorcep len | Fi s | R i
iz | i (008 |09t geg |F3ue frs|%r|isdo | | 1500 T Ky 128 ’?"“7 ;
zs RO R0 N N . ‘
32 5] 18] /3.5 | 001 |.0316 |gz¢ loveven ) s.4 |15 1320 | 1
3.2 o3| g1 Lo |04z | 152 |ougven' {17 %5\ /320
s 821418 |.00z25| os00| 256 |29 per |58 |57 | 1360
1600 79| 2.7 oo | gag] | 1620 |48 ECP 50 |8 81/280
19%.6 75 1 8e.3 » o
&2 1=e50’ &=2 4 T2 2.0 M. - ‘
/0.4 3113, |17 4.6 Joosz | 0855| g1 |CURVE'L'l) 6 [FE5| 950 o Bt nveir
28.8 621179 1210 |rz3iz58 | oot |87t | coo |GURVETA™ 1.9 [572] 1850 B ”
£0./ 5§122.01 43.0 |ro2|43.8 ./% il 280 |367BCF6. T]%54 1320
80.7 53150.8 | ©3.8 |.98192.0.0013 | 03¢l 2540 154" ECP6.81%8] 1350 ’AED/VV T}c;‘ﬁ 5"55?{
E00 SONLTZ {1410 |93 1/3L.0). 0073 [ caa! |23530 1CO"EIP 161 537':2 1810 BECE 7/4,;1/);*%-/ o
40.0 63| 252 | 166.2|.82] /48 | ohe >
2 | | _ 3
2 >
o s
- — S PO P . SR
29 e o e e e
20| ! . e




Il B N BN A I S BN E N B SR BN B B BN B ' s

- TEN PE :
TABLED BY: &cf. o DATE_S-2- 7% JOHN CARCLLO ENGINEERS PROJECT ipimen omsrss _ SHEET /_ OF.3_

: : 2 /%L
CHECKED BY: ———— OATE DRAINAGE TABULATION SHEET | e N

38 .8l B .
I},\xge Dxﬁ:gge A'Xes gg::; C CA ~CA E é e ? s G”‘gie“" VE ——\?’b—" Size £ :z 5 Fglet Station 21521/ Street and Limits
i"' v ¢ Grade
1 5
2 B S P Ju—
T | = — J‘Z; rvEo e
8 |l ey, ~ 1= 5| 00 P e
s fon 27 e s Goo WOLT o LN
T 1 B9 Fan 0 ”. / j 37’ 70
8| . oo 78| €59 B
s | 55 zro Teem
10 62 st 7.7 P4 geo | | i il
o 4 /360 7 i
12 ) o i ) L
13
14
" -
16 )
17 i
18 ‘ o
19
20 :
21 .
22 Fg -—
o g
: >
2 )
2 N
.26
v
27
! 23
L2
30 S




B SN B BN BN N S S BN N IS e B S O B e e .

TABLED BY: 5 () OATE_57/= 72— JOHN CAROLLO ENGINEERS
CHECKED BY. o DATE DRAINAGE TABULATION SHEET

w4l SHEET 2. OF_3
JOB N2 E .
LINE: (i o (.’5”’3"")

3k .5 8
Lin Druirage Acre Total e sradiens R ; . s E Elev. .
No‘e x}ﬁr{;;ge Ar * Agres c CA #=CA KK ¢ ?s (“‘g"’“ VET "“"QV-—S;—-"; Size [ 2 Ffft Station Hyd. Street and’ Limits
‘{4 - 2 v‘“* N Grage
<= 3'75 AT ol Y] S e = 7} = 45,00 A A
- - — T R TP e VY
- 2o | & & |no| 7.4 |cozi|ors | ra5 | coreen’ T R | A
S - . I ' A T AT
2ol 69 | (57 1 .E8| (2 Jocns | 61D | 2C3 | 24 ks WL W W B vol
ol sz 27,5 | x| 2.8 ’
. :
i CAM= & oA =z S 47 ] T & LI Aty E st
I VO N -t L0 TR Eochadl W22 4 T4 (8] BT f.cor5 | 0T ;
e par Z5.0 20| se /2.4 S S | ool VoG
Yl Fao £9.% 2z g | 2z {eslsss | , ] o
12
18
1
15
16 , .
17
18 ¢ -
13
20
2 1 "
= s
23 i)
o >
24 .
]
-2 W
2
o L)
1oy Y
i —
25 o
29
i B R
’ 30 e~ ——— AR Snn =ty 4 Ao '» - - mramans name § ":'.\'“ 8 . e N . - !




JOHN CARGLLO ENGINEERS
DRAINAGE TAauLAT;ON SHEET

DATE 4-/7- 72

DATE, :

TABLED BY: &< ¢
CHECKED BY:

AN P
PROJECT : Fronrs f3caent

SHEET 3 OF_Z_

JOB N2 /&554

LINE: st 25,17y

=
33 L5 8
Line Drainage Acres Total . B g Gradieny| . Q . g w 3 2 Elev.
s ana © ol 1 ¢ cA zcA | B3| . F. g VET] -yt Sice 5l E1 T | station | My Street and Limits
= . Grade
i . Y t
1 CA‘(. = Z »C;‘ '/1‘ Li 3 /{/2550 ! S .30 = 2q, DY 37 »
- ~ - s __:> . - . YT TN - !/“\/ (/ /"1/7~Y
2 < &4 ] .25 2.9 2.9 le7l 4a | coz 1o, |comvea” G wﬁ,;,wu
P s € s —~ o -, T . ” z oo B Ul — At i bl
8 2 RS N Red Py 58 |fET] S8 Lo S Lt 22 AT Y
s | 2 r s | |35 o &858 |u39| 2z | cove zre | corvEal 1.9 3_7452 cro | . S eRs
- . . - - - - o 37.0 AV - AR DY
S| Fe .l | |22) 374 /25 1427 ) 759 ). ooz FEI_ | GuRvEAI2Z Vs | GED- | - P
6 Foo 4.4 70| 3.t 15.6 \ric | 8.0 |.c02r 4G 479
7
8 = 0,66 6‘50 S+ 2.2
. Sl Il e —. — S —
S N Y o7 _|am| 1.7 -cess|oran |22 I R ol R
N - - o et Py
| g zz 10| 40 §.cor I T .m(,i;:;w_m._._ o
R - - L ELn g LATIGE
1 . 37 (e 40 e - lnl Hearry
. N i . . Loy gae — Smlip
1z “+ 4 — BRI V10 B A= 2 REC RS RS e feersy
- . QI e I S Y
ng_, A4 — z.7 /'45 %7 cootd | ow74 260 ont //zuj,)f;’
14 — 22.3
15 ,
16 CARs 255 Lg rg507 o 2.5 7oz 22,0 AMvords
- . N ER ST e
17 ~, 8. 252 2.9 LS| 5.0 N Lewie (036 /GG /& keed 2.2 108 2t zs0 3 050;262/5 :
13 o E2 ze oz 58 Lg7| 9.7 | .eere|.cx/6 ] 300 zaked 2.1 7.9 | 265 Cein AL LT
- ; BElE CEIRTS - G .
13 e 8.z 55| 2.3 &. 7 LeZ | 1.1 SO | 0BG | 447 g0k 2.9 27. glz2es p].«/ /s «rﬁ(k
B N P rip 2 £6. T . ST L NITE RS TY
20 Ly 4z E5 29 G S 18 e |03 | 53 zo'kcr| 3.7 %21 rEs o 2 Y
2 |m Al 4.5 70 52 | 8 453 227 7!
22
i oo AR 2,558 L= pt 5 B o =2 3.0 Mo
; . . , zg,0 1 O Ars AL
B = . S Sz T 2.9 2.9 170 2.9 N4 O 4 JE5G /«6/‘?‘/"’ 2.8 7/ él Do One T
. ~ s - .. i .S . g it 0 AT - M B AP ED
25 e Sz |-z 29 S8 gzl 95 | ol |2 2e9 zq el 20 72| 2GS e s g
. - P - - = i LN I 2g4/ s LAt R G~ I HE R S 17
2% Fre VZ5 zZs | &2 /O LE7 17.8 | Lo0r |om/E | 545 v REr 3.5 |75 o) FEO /'(ok{\: pmr-viu A
27 VB e, | 7.3 et oas /5.5 \sol 232 | eeer | coe 28/ >
o 4]
28 4e)
7 —l._ T
ioag o '
. TR T T
£ 30
B - - - - - v e o




NS BN B BN N BN S O D S B S BN Y A B B aE .

' v - i v TEM Pe
TABLED BY: 4. C. W- DATE_4-25-72 . JOHN CAROLLO ENGINEERS , PROJECT w3 LN, LEAIN, sHEeT_/_ orl_
CHECKED BY: DATE, : \ : Jog Ne /BI4

DRAINAGE TABULATION SHEET  LINE: 2B T2 OT.
. i a 8 2 o
Line Drai Acr: Total . . Ee -adien e . ] 5 . Clev, .
Nof rA'zrr;z;ge i\es Agres C CA “CA gg e ? s Gmglwt V'S gt Size b g, é Feft' Station (Egg., Street snd Limits
i Vi ot ’

1] gAE:349 | 11780 ©:=/.0 1 Toz|42.0 11K
e | @G, xa ol a0 | 4o || a¢ Loz | o | w. |ougrear
3 (0.7 dolae o5z |.98lzog f o0 | oo | zos Z'f"!&'ﬁ .
,, A7) et | 306 |9S| 3690000 | 100 | arn (48RP LG\F szo || “»"ff?-”‘””’“
5% Ge o 230 L 8L | 41O 19d145.0 .01z
6 | Gs-Ga ) | 2oz 81/ 8911151 .03 3 )

1l 4, 7d. 1004 |88 1823 | 005 _1-,*5" S S
8 |GGy [F29¢ 1$2.2 185 |i35,¢ Loz 5 Lk [/1 MITE RERT
ol Qe . |dor} 17134\ 85 | 1440 |.cozd |78 154 Lo Fagal I E Homy
20 Q-2 248 |V |80l AT

ul G 3h.2 2472 |\ 161138 18| 12 poo | _

2| Gw  Med | 15 1o Jooze 2.0l %] 430

1l A { 5804 | 128, Y.oors el e 1831 %75 o
776.0 .13 {201 |.01& |.ctza 4150 (D" e 11.8 |45 | 797

U G
7“15 ‘;27 "‘G?s/l G,’.3

0.6 .7 | zz¢ . . 87,4

i
}
i

82
- 1gz-v ddy




B N N N B N BE A AaE D R R B D BN AE N BE EEo

T EMEE .. _ ‘
TABLED BY: L. 3. N DATE =287 JOHN CAROLLO ENGINEERS PROJECT 1 7ucns 20 a  GHEET & OF 2o

(ED BY: L 2 /554
CHECKED B oo DATE DRAINAGE TABULATION SHEET “’:’NBLNJHi

= ,3- 3
. G- « (g 2 .
Line Drainage Acr Total . HE Gradie : $ 8 e Elev.
;g.; . Am; ! Aed Aﬁ,es c CA ECA g3 ¢ ?s '“’ihm!' \a - \(/)'s” Size 5 é I‘f:'t Station Hyd. Street and Limits
- srade
i 4 t o
i 4 1720 18240 . E3T AN o e

25 £ 8 S8 QURVE A" -

SEans 13 | 74TKCP. I O

Era BN 21ReP _”_"’,1:’ @ﬁf““ o
EOL 44 25.2. N
L S= |0 Te=270N | O

1'4 —;’.S_'»{- 2.6 _OO,U“ OZ“(‘ & _/”‘,'Z,“‘/”I—;‘«.;"_
2.z 1129 boar lome ! o | cm’ y

[

ALY M

RTASEN
goo

198 |58

S 180 -00* lozic | 18 ferrer &0
O3 6, 1188 170.8 Leozr [odlo]| 443 280

20.4 |84 |24 |ooz |ome |1
S 1869 1801458 Lewid | 0314-| 1220 427 L0
S g |01 jgse

lzeo

1249~
i OLO

Vi min Fhir 3¢ 7’T"

Cy s Rl EA A St AL b A [y




I N NS B IS A B S aE D E AE S BE R S B am e

TABLED BY: L& DATE_7-/9-72 JOHN CAROLLC ENGINEERS ‘ PﬁOJECTa.sZ:%f’?}m& SHEET_/_ OF./_

CHECKED BY: DATE, ~ . JOB N2 /854
DRAINAGE TABULATION SHEET e o AT T eeeas

32 g 2
Line Drainage Acres Total . - Eg Gradient ! Q . to| Flev. .
Ko, rons A Actos c CA ECA | 53 o da e VET] vt Size sl & Fect Station | Hyd. Street and Limits
- o B - Grade
i . v t
CERS =) K53 L.= ZAZO T @ oo T = §FE. Q| Minbrasa
ol N MU B R ) —-

|
!

fm,.w. SR

DS
R
n
3

B v R W2 R T 4 |
M )L {356 oo \ezza | 175 | go'kee 47|,y 440 TGN W
o Te, . | 234 Be| Sl f 35N alal | 0on |eser | 1470 | A5TRCE N4 P3G s0 || en ek
6 155 Ay, A sy A0| zz.5 57.% (106 e 45 Y.cous |.evur| ziso | siRer | 5205 760 | » CARTER ~ fREELIAY

37.% 35| r3.2 70.6 | 123l g | 0000|0382 zé80 | SRS |53 |17 (360 Ml = LG

%

DAL I AT g

P,

i)7-v ddvy




‘e
¢
i
.

IS S e Ay D BN SE AE A Bu U B D BB N aE BN O Eae

, - : L TEMmPE
TABLED BY: Ry, . oateT=3-72. - JOHN CAROLLOC ENGINEERS PROVECT :Srp g Dizasre SHEET__1. OF_/_
CHECKED BY: DATE JOB NS+ 572
ODRAINAGE TABULATION SHEET :
B EE LINE: Dagrasoenty Lars RAL,
- N
Line Drainage Acres Total 3 % Q Gradient Q g4 g F Elev
ol P DO Aeras c CA VECA | EE1 ofsl 8T vET] —ps=f  Sie =5 & sct Station | Hyd, Street and Limitr
i"" \;‘ % Grade
1 CAR = KT o L=y /280 S, CodS T 4G W nde e 5 N
2 ' '
2 2, zo 37| 7a 7.4 |1.08| 8.0 |.omelosie | 253 | zerecr |50 %9 |coo aKoid ~ ECO LoEsT o
4 e, X, 35| 7.0 14,4 103|149 |.00i0|.czg | 410 | g7ger | g7 7T | 150
5 &5 87 35| 50 (7.4 oz | 17.8 | 0025 | .Osvz | 3co | 2q'ker |57 P9% | 430 o
o g - .3 - 2, e P . 5.7 -
6 | 2 R /3.4 35| 49 | 2a./ | .99 | 205 |.oo27 |cs2a | 422 | 27'RCEP b | 910
TR -, 4.3 357 /6.7 Bc.2 .96 | 347 |.aowa [odos | sze | soRes| 7. P72 seo FEE ARG
L 8 14Ky /5.5 B5 67 £2,9 1.95 | 408 |.00tT Vozgl | /118 ot pce L 49 J’;i’ 1250 Fa":"i:x;/.?“?;w’
0 o /70, NEE 1772 1.so /o555 | .06 Voice | 2G4c | SERCH | 6.l J:_f; FoO | 7o fwrenrion Eisond
1 (3¢.3 05| 67 | 1239 |.6€|/00 206
11
12 - -
13 '
1
15
16
U
i8 o
19
20
21 R
22 4
2 N
28 -
24 ]
)
=2 2.2] -
.28
27 :
.28 .
29




_TABLED BY: EGu) . DATE /972 JOHN CAROLLO ENGINEERS = prosecT: romns reases SHEET_L_ OF 2.
CHECKED BY: ATE . 2 smea
EHECHED B | DRAINAGE TABULATION SHEET | mﬂg{“cm,mf/;.,.r.-_-./maw ans A
Line Drainage Acres Total C . %g Q Gradient| I Q . §‘¥’ g Feet Elev. .
No.| = Area A Acres CA 1 ECA | 3%| efs S VET] ~—Fgef  Sie wxl & i Station | Hyd. Sireet and Limits
{ v % Crade

! L A A fos |78 Mivifes

: N R I R S
2 lorsmerwar = || T | = | z35 |75 (e |.o0o |.ones | 380 | ke Js5 | ) 550 - T e

Al As | 3 | 38| 12| 236 |7 | (74 | .ecoc|-0245 | gr30 | 7E'RCP |58 |1 5| #5 | ol v
LT D N L4000 35| a8 | 24/ |.75| (7¢ |.0voc|.ozt5 | pso | ys'rer |53 77| 585 IR I B o et

R N - D = X T I 7 e P Wl ol A = R B R ot ol

T Ay Pray | 255 | 35| 83 | ze4 |,z 190 |.ov0s |-0283| greo | 7'mer |57 05| 415 | | rgyren.

5 A—a B 227 N =23 NEE Y2 VT WEZN Ieeory peeret Rl Il ) I3 I I - e o
2. el 7se | seqg (.70 240 V.com | 0374 | cazo| askCP | 18 (9511 1420 | o A
0 [ Ay | 770 501 36¢ | 383 |.68| 2¢o |.corr | 0352 7800 | sctkep| s \Yhzio | N TS SR

11 ,4'9~.4~, 28.8 70 /Z;’i,,( 422z |,61| 283 |-o02( 04353 _é//é(:) 75/{{;,4:” .2 94/? ZQGO B A uau{;‘/{i {:’gf,? R;Z:;:ﬁpm
2 Wegmentnt = | | = lienel cio |c4) 390 |.cuk | 0a00| 9770| S7'Rcr| 9.5 1% | 2450 N el AP Wadaatd

18 Reavusay | ~ - v .63 S 1 5% ' yol -4
4 . : -'. Ve 48¢

15 , o ‘ . :

18 S\ RCW & burdds 7 | Formeln fwe. Widind wrals 7aide (40 Nomy Glred| TaE 4o SRS,
e o | —_ 840 e | 340 |,o0zs |.os29 | 430 | 75"RCP ﬂfiwf’ D

18 | /o 79.1 A7 | 37,0 4 577 |62 | 357 |.0019 | . 043¢ | §200 | &1 RCP Roplryarr ooy

19 | My, He, | 0.0 sel 488 czz |.¢l | 579 |00 |.0314 |1or50 | 93RCP HRREY — rousTRicL FAR,
20 My Hen | B8O s&] 233G 6856 1.¢0| 393 l.cord {.0574 (o508 | 937k { g, /N:w;i:ﬁfgt‘ f’;’_i,‘ffﬂ";, PATEFT

2 A= Plan | = ~ 1736 | 7392 | 85| 807 |.co25|.050¢ (50 | 108 "RCH} N *‘Of,/”;;“{; e brred

22 Hew 42.5 as| o inz 1409 1591 @og |Looes oo | igece| 108 ver g | CEIT el e
28 AL M, 2250 SRS L2 M4BC | | o |08 251015700 108 KCr r_;_____ Nuzfzj rgzzz ﬂ:n—jl.t TRATTZE
o (727 Brn ] ~ | — (2154 | 1245 |55 905 |.coeS|.9500| 18100 (0 CmnsL . 3:?1;5:'?”[;;;5_; il
25 | fup F[ k.o S3| g5 r707 |.55( 234 |.cozs | osue| 18906/ Craenzs © | € ‘;’N‘“ ,‘11,’; /:):;i ,“;,Jn
28 | Fan GG, — | — (328.2 1 2029 1.59 % LOOUES| L O30 | 28,906\ 8 Zar itk HETH T T gaTH
72‘7v ] cropes |AHY. Froud 2310 |, 50| 185 | coro | 0316 3(, o0 |10 Coianimsind Ao =R
28 mf_ﬁE TR LS ¢ F Fom Quampreen. § 2310 | 48 | 17/C L.ogs6 | O4ad | 27,820 (O G AL . 2 L RIVERS
;,-;_9' VALl B 5 . ‘ ' _ .
I s - Y Fow |Frem| canesd polak s [oa s 9.8 gl AmwE] = /50 D5 iG] From AERIS BREFDUA




-------------------H

) ' . | d ) TEAAITE
_ TABLED BY: BGr. __ OATEG Z23-72 JOHN CAROLLO ENGINEERS PROJECT : J7mofyr D00 pl SHEET £ OF. 2
CHECKED BY: DATE \ : JOB NS /554 , o
: DRAINAGE TABULATION SHEET S N o e vt Flaiut)

S

o , 3f L5 g

X:\Zez Drainage | Acres|  Total | o cA =CA §§ o8, | gt et Rl e EEl £ T | station i Street and Limits

| s ’ V“' t Grade
10 . A - clia S 5= ogpond ’ R Gl
2

3 v — L35 a2t a2 |rex -:'03/(,:: —2‘«_7 CerResm o | Mm;:; JTZ f :/L,_,‘_LA

4 N ceao| e5p | 33'ecr IR G

) i N A o | 7eer I oo v
5 B PN B e K R

ki - -5 J.eod e LT "

. S— ; 07/ GO AT e Toomiedd ™ ~
] = -cozr) srwe I b > Vi
10 00/ _78ecr . e Rt T
11 | BROADaAY]  ~— -

12 _ . ) " j , -
18 f - Qé ”ECP @ S ’5 V /»“mre,r;exz Avy Y N ¢t IR 2 /‘[ /L «/: . e ad el At cersi b Takes 792 Cf3. -
(TN | = | = = 215 | 215 |.cs| 187 |.00es|.099 | 3540 | a3iacr |ay L sez0 FONT Baons oty
15 Hes 79,6 47| 7.0 3z | ,ov| 209 |.cos9 |omse | #eco | go'edr oo (Y2 1z/0 PN NAR
16 | A Mo 800 56 | 426 | 351 |65 232 |.cord | 0¥ |cz20 | 75wcr | s PRe] sco AR S ST R PR
11 | My ez | BHO el e | 357 lea| 250 |owva |Loza | Croo | 78", | 7.5 P81 1720 IR S Shie
18 | A - Hse - — | 736 | /727 |.ez| 100 l.oozs |.ove | mpdo0 | /o2 RS Lins "Z-SL 2020 ’W'Oliiu‘);»i/}:: } CePEIT g PIT
10 Fso 4o.5 G5 (TR 44 g2 | 707 |.coas | 0500 |14 /00| 102 P |25 (e 1560 COEST Saia pret
oo lAl,—t, |GOS 35| 2r2 | trs5 co| ¢os |.cocc|.es/0 g |02 ke {123 %9 2¢4c0 VesT ~TRIVIE BRAINAGE
o1 7727 Fszi;&;? — - 1 2/5.4 /220 1,55 E13 §.00a5{.0500 | /6300 | 1o’ crmnin 28 //é',(f Zanexs 52”:; c}f;f//u‘ffffr 'f,':i‘?; i
2| featfuy | /06 3| 55| psza |57 | Big |.0ozE oo | redos jwchevalno "G G50 e
8 | Ay Gronsf — - | 328 | /a4 |57 | (0074 el -

B 1
o8 "]

P 1

N W

zL =
28 2 3 —

29, - -
30




N

App A-31

'CONSTRUGTION COSTS

Construction costs were based upon current construction and mate-
rial prices (July 1972). No attempt was made to escalate costs since a
time table for construction has not been estat;lished.

Construction costs for concrete structures were established based

on certain classes of structure as listed below:

Class I - Junction structure for 36" -60" pipé

Class II Junction structure for 63'"-78'" pipe
Class III Juﬁ.ction structure for 81'-108' pipe
Class IV Transition structure for 36''-48'" pipe
Class V- Transition structure for 51'"-6G" pipe
Class VI Transition structu:;é'for 72''-108" pipe

‘Concrete catch basins are Tempe Standard 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 trunks, laterals, and branches.
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App A-32
COLLEGE AVENUE TRUNK - PHASE 1
PLAN A
Unit
Item Units Quantity Cost Total
$ $
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
81" RCP LF 3,085 81 249, 885
78" RCP LF 1,935 78 150, 930
75" RCP LF 5, 390 76 409, 640
30" RCP LF 880 30 26,400
Catch Basin Type A Ea 16 1,000 i6, 000
Catch Basin Type B Ea 31 1,300 40, 300
Structure Class II Ea 2 5,700 11,400
Structure Class III Ea 7 5,600 46,200
Structure Class VI Ea 9 4,700 42, 300
Jacking Pipe LF 60 250 15, 000
Channel 10-ft LF 13,450 70 941, 500
Culvert Structure Ea T 25,000 175, 000
Pavement Replacement SY 9,210 15 138,150
Utility Relocation LS 1 55, 000 m__?_é_,__(_)_(_)g
3,865,655
PLAN B
102" Pipe LF 5, &40 189 1,103, 760
78" Pipe LF 4,380 78 341, 640
75" Pipe LF 960 76 72,960
69" Pipe LF 1,310 72 94, 320
63" Pipe LF 1,330 66 87, 780
60" PRipe LF 1,210 63 76, 230
57" Pipe LF 2,660 61 162, 260
51" Pipe LF 1,420 53 75,260
36" Pipe LF 605 34 20, 570
33" Pipe LF 565 32 18, 080
Evans School Connec. 30" RCP LF 880 30 26,400
Catch Basin Type A Ea 16 1, 000 16, 000
Catch Basin Type B Ea 27 1, 300 35,100
Concrete Struc. Class 1 Ea 1 3, 500 3, 500
Concrete Struc. Class II Ea 1 5,700 5,700
Concrete Struc. Class III Ea 4 6,600 26,400
Concrete Struc. Class V Ea 1 2,000 2,000
Concrete Struc. Class VI Ea 4 4,700 18, 800
Jacking Pipe LF 60 250 15, 000
Pavement Replacement SY 7, 888 15 118, 320
Relccaied Utilities LS 1 55, 000 55, 000
Channel Lining LF 13,450 7 941, 500
Culvert Bridge Ea 7 25,000 175, 000
3,491, 580




App A-33
SOUTHERN AVENUE LATERAL - PHASE II
Unit
Item Units Quantity Cost Total
$ $
48" RCP LF 620 46 28, 520
45" RCP LF 715 45 32,175
42" RCP LF 270 43 1,610
39" 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 Class I Ea 1 3,500 3, 500
Structure Class 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 - PHASE II
63" RCP LF 1, 150 66 75,900
BT RCP LF 1,470 61 89,670
45" RCP L¥ 2,050 45 92,250
36' RCP LF 600 34 20,400
Catch Basin Type A Ea 9 1,000 9, 000
Catch Basin Type B Ea ¥4 1,300 15,600
Catch Basin Type C Ea 1 1,500 1,500
Structure Class 1 Ea 1 3, 500 3,500
Structure Class IV Ea 2 900 1, 800
Structure Class V Ea 2 2,000 4,000
Pipe Jacking LF f i) 250 18,750
Pavement Replacement SY 2,900 15 43,500
tility Replacement LS 1 5,000 5, 000
380, 870




App A-34

RAILROAD ILATERAL - PHASE II
Unit
Item Units Quantity Cost Total
$ $

27" RCP LF 1,400 29 40,600
5" Manhole Ea i 1,000 1,000
Utility Relocation LS 1 1,000 1, 000

42,600
UNIVERSITY DRIVE LATERAL - PHASE II
54" RCP LF 660 59 38, 940
51" RCP L¥F 1, 270 53 67,310
48" RCP LF 650 46 29,900
45" RCP LF 670 45 30,150
42" RCP LF 2,675 43 115,025
39" RCP LF 1, 320 38 50,160
30'"" RCP L¥ 2,170 30 65,100
24" RCP LF 3,130 28 87,640
18" RCP LF 525 16 8,400
Catch Basin Type A Ea 33 1, 000 33, 000
Catch Basin Type B a 13 1, 300 16,900
Structure Class I Ea 4 3,500 14,0090
Structure Class 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




App A-35

PRIEST DRIVE LATERAL (BROADWAY-SOUTHERN) - PHASE III

PLAN A OR B

Unit
Item Units Quantity Cost Total
$ $
87" RCP LF 1, 350 85 114, 750
84" RCP LF 1; 250 83 103,750
81" RCP . LF 1, 300 81 105, 300
78" RCP L¥F 1, 370 78 106, 860
60" RCP LF 1, 310 63 82,530
54'" RCP LF 1,350 59 79, 650
48" RCF LF 1,280 46 58, 880
39" RCP LF 1, 350 38 51,300
36" RCP LE 1, 320 34 44, 880
Catch Basin Type A Ea 7 1,000 7,000
Catch Basin Type B Ea 13 1, 300 16, 900
Structure Class I Ea 1 3,500 3,500
Structure Class II Ea 1 5,700 5,700
Structure Class III Ea 1 6, 600 6,600
Structure Class V Ez 1 2,000 2,000
Structure Class VI Ea 2 4,700 9,400
Pavement Replacement SY 8,082 15 121,230
Utility Relocation LS 1 11, 000 o CLQ_(_)
931,230

48TH STREET LATERAL - PHASE IV
PLAN A OR B
69" RCP LF 2,770 72 199, 440
66'" RCP LF 520 68 35, 360
63" RCP LE 430 66 28, 380
7" RCP LF 2,625 61 160, 125
54" RCP , LF 2, 640 59 155, 760
42" RCP LF 2,640 43 113,520
39'"" RCP L 1, 370 38 52, 060
33" RCP LEF 2, 800 32 89, 600
27" RGP LF 1,520 29 44,080
24" RCP LF 2, 880 28 80, 640
Catch Basin Type A Ea 4 1,000 4,000
Catch Basin Type B Ea 24 1,300 31,200
5' Manhole Ea 2 1, 000 2,000
Structure Class I Ea 2 3, 500 7,000
Structure Class IV Ea 2 900 1, 800
Structure Class V Ea 6 2,000 12, 000
Pipe Jacking LF 375 250 93,750
Pavement Replacement SY 6, 363 15 95, 445
Utility Relocation 1.5 1 15, 000 i5, 000

1,221, 160




App A-36

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

PLAN A AND PLAN B

Unit
Item Units Quantity Cost Total
$ $

75" RCP LF 2,060 76 156, 560
69" RCP LF 3, 650 72 262,800
63" RCP LF 1,950 66 128, 700
60" RCP LEF 500 63 31, 500
51" RCP LF 1, 380 53 73,140
48'" RCP LF 1, 330 46 61,180
45" RCP LF 750 45 33,750
36'"" RCP LF 2,690 34 a1, 460
33" RCP LF 2,840 32 90, 880
30'" RCP LF 2,640 30 79,200
24" 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 Class I Ea 3 3, 500 10, 560
Structure Class II Ea 3 5,700 17,100
Structure Class IV Ea 4 900 3,600
Structure Class V Ea 2 2,000 4,000
5' Manholes Ea 1 1, 000 i, 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




App A-3T7.
MILL AVENUE LATERAL - PHASE V
PLAN A
Unit
Item Units Quantity Cost Total
$ $
54" RCP LE 1, 380 59 81,420
51" RCP LF 700 53 37, 100
45" RCP LF 960 45 43,200
39" RCP LF 440 38 16,720
36" RCP LE 2,400 34 81, 600
Catch Basin Type A Ea 8 1, 000 8,000
Catch Basin Tyvne B Ea 7 1, 300 9,100
Concrete Structure Class 1 Ea 1 3, 500 3, 500
Concrete Structure Class IV Ea 1 900 900
Jacking Pipe LF 100 250 25,000
Pavement Repiacement SY 1, 300 15 19, 500
tility Relocation LS 1 3,000 3,000
' 329, 040
PLAN B
51" RGP LF 700 53 27,100
45" RCP LF 960 45 43,200
39" RCP LF 440 38 16, 720
36" RCP LF 1,200 34 40, 800
Catch Basin Type A Ea 8 1,000 8, 000
Catch Basin Type B Ea 7 1,300 9,100
Concrete Structure Class I Ea i 3,500 3, 500
Concrete Structure Class IV Ea 1 900 900
Jacking Pipe LF 100 250 25,000
Pavement Replacement SY 1, 300 15 19, 500
Utility Relocation LS 1 3,000 3, 000
206, 820
OPTION - Common to both Plan A and B
36" RCP LF 2, 550 34 86, 700
Concrete Structure Class I Ea 1 3, 500 3, 500
Concrete Structure Class IV Ea 1 900 900
Pavement Replacement SY 600 15 9, 000
: . 100, 100
FPLAN B ONLY .
18" Pressure Main LF 4,000 16 64, 000
Concrete Structure Class [ Ea 2 3, 500 7, 000
Jacking Pipe LF 250 250 _62, 500
133, 500
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App B-1
Project F-028-1(2) Mavy, 1972 Page 14

Alternate No. 5 (See Sketch on Page 16):

This method is similar to Alternate No. 3 in that it provides for the
on-site draﬂnadc of the ¥ 1‘3@'-’»'&\/ for a SO—\'ear return 1requencv storm

Ternpe, we \».11‘. join our syatem to the proposed Clty storm drain which

was designed te drain 330 acres on a two-year return frequency. If
this system is used it is anticipated that arrangements can be made to

o

drain the detention basin into the future City storm drain system.

This study includes the following requirements:

a. Enlargement of the existing storage basin.

b. The installation of a pump plant at hu$al Road, at McClintock
Road and at Price Road.

€ A gravity storm drain from the Tempe Canal to the existing detention
basin.

d. The existing pump plant will be retained to drain the basin intoc

the Western Canal. Under the present agreement of a maximum
rate of 500 gallons per minute it would take approximately thirty

days to drain the basin. This will be a temporary arrangement (see'le!’ below].
€. A new pumping plant with a greater capacity will be required at

the detention basin after the City's storm drain is installed.

Estimated cost for this construction:

Item Quantity Unit Cost Total Cost
24" RCP 400 $ 15. 00 $ 6,000
42" RCP 1, 000! 33.00 33, 000
54" RCP 1, 000! 48. 00 48, 000
60" RCP 2, 000 . 54. 00 108, 000
66'" RCP 2, 000! 59. 00 118, 000
72" RCP 3, 000! 66. 00 198, 000
84" RCP 4, 000 85. 00 340, 000
96" RCP 3, '900* 108. 00 421, 000
Roadway Drainage 12, 400! 18. 25 226, 000
Pumping Plants 3 200, 000 600, 000
Storage Excavation 642, 750 cy 1. 50 964, 000

TOTAL: (Pumping plant to City outfall not incl. - +$159, 000) $3, 062, 000

-~-From Arizona Highway Department
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App B-2
Project F-028-1(2) May, 1972 Page 15
The advantages of Alternate No. 5 are:
1. Advantages to the Arizona Highway Department:
a. Provides an outlet for the detention basin by utilization
of the proposed City trunk line along Western Canal,
via 56th Street to the Salt River.
b. Reduces the chance for conflicting grade lines at College
Avenue, between the City of Tempe system and the Arizona
Highway Department system.
Ce. The frequency of flooding at Kyrene Road will be slightly
reduced.
2, Advantages to the City of Tempe:

de Reduced pipe size from College Avenue to 56th Street.

b. Reduced pipe size of the trunk line down 56th Street to the
Salt River.

The disadvantages of Alternate No. 5 are:

1.

Will not provide protection from off-site flows. As for the existing

i ra flooding can be anticipated at Kyrene Road and the Southerr
highway, flooding 1 ticipated at Ky Road and the Southern
Pacific tracks.

Coordination and a cooperative agreement with the City of Tempe

are essential. By their very nature, such arrangements are very
complex and time consuming.

--From Arizona Highway Department
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