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el e——aces Engineers +  Planners  +  Surveyors

650 North Second Ave.

- Phoenix, AZ 85003
Phone: 602 258 3175

Fax: 602 258 4683

August 21 5 1989 Thor L. Anderson, P.E.

Harold E. Gerdin, P.E., LS
William B. Creager, P.E
Randy L. Harrel, P.E., LS

Roger D. Ee.nson, P.E.
Mr. Lee Quaas § P.E. In Consultation
City Engineer
P.0. Box 5002

Tempe, Arizona 85281
Attention: Mr. Howard Hargis

Reference: Drainage Diversion Project - Phase II
Project No. 886239

Gentlemen:

Per your letter dated August 15, 1989, we are submitting six copies of our
Retention Basin Analysis, Final Report dated August 21, 1989, and have
incorporated the City's review comments (letter of May 10, 1989).

Included in the attached report, please find our study for the existing A.D.O.T.
borrow pit, review of the pump station plans and specifications, and evaluation
of potential uses for the borrow pit.

Feel free to call us if you have any questions with this report, or the project
in general.

Very truly yours,

CﬁiZ;:j%g D' LO

Randy L. Harrel, P.E.
Vice President

RLH:xrs
Enclosure

C+D Offices Located in . San Jose, CA . Pleasanton, CA . Fairfield, CA . Monterey, CA . Phoenix, AZ
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EXECUTIVE SUMMARY

This report was prepared for the City of Tempe Engineering Department to analyze
the existing A.D.0.T. borrow pit located * mile south of Warner Road just east
of Interstate 10, concerning storm water holding, pump station design review,
and potential for secondary uses.

1. Storm Water Holding

Precipitation values were computed and used, as follows.

Rainfall (inches)

Duration
Frequency One Day One Month Three Months
One year 0.98 - -
Five year 2.00 3.3 5.4
100 year ~ 3.85 4.8 7.9

Hydrologic parameters for the existing, proposed, and future tributary areas
were used as derived in previous reports, and direct runoff computed using
SCS methods. Long term rainfalls were split into equal storms at two-week
intervals. The percolation/evaporation rate range is % inches to 40 inches
per day (Substantial further geotechnical testing would be required to
determine the actual rate), which is expected to decrease substantially over
time. Nominal pumping capacity of 10 cfs into the Highline Canal was
considered, using previously specified pump curves. Stage-duration
calculations for 21 different conditions were prepared, as summarized in
Plate IV, with the following evaluation:

A. Maximum depth generally occurs after the first storm (24-hour
rainfall); subsequent rainfalls (two weeks apart) merely extend or
renew the inundation. Maximum water depths are 13 foot with the
existing (Phase 1I) tributary area to 42 foot with the future
(Phase III) tributary area, for the 100-year storm.

B. Without pumping, the inundation time could be very short or may never
drain out (even in a relatively small storm), depending on percolation
rates. A 100-year rainfall with the future (Phase III) tributary area
would cause at least 12 days of inundation in a three-month period.

C. Hydrologically, the City could continue to operate the basin without
pumping, or by using only portable temporary pumps when needed, even
with the future tributary areas. However, basin floor "aging", or
secondary use of the basin would necessitate pump station
construction. In addition, safety, insect-control, and other factors
may dictate sooner construction.

D. The pump station has only a small effect on maximum depth, but limits
inundation length to a reasonably short period. The 100-year rainfall
for the future tributary area will cause inundation of 9-35 days over
a three-month period, depending on the percolation rate.
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E. Relatively small storms will cause significant water depth. The five-
year storm will cause 16 foot water depth, and the one-year storm will
cause over a one foot water depth.

Pump Station Design

Review comments addressing technical appropriateness, adequacy and
completeness of the construction documents, redundancy, and cost
considerations have been made. Substantial reworking of the pump station
design is recommended.

Potential Secondary Land Uses

Because of its primary use as a storm water detention facility, the basin
is not suitable for structural, hazardous, un-interruptible, or difficult
restoration and cleanup uses. There is possible potential for limited
recreational use of the basin. One possible concept has been shown in

Plate V.






RETENTION BASIN ANALYSTS

For
CITY OF TEMPE
DRAINAGE DIVERSION PROJECT

PHASE II
PROJECT NO. 886239

INTRODUCTION

This report was prepared by Creegan + D'Angelo for the City of Tempe
Engineering Department concerning the existing A.D.O.T. borrow pit located
% mile south of Warner Road east of Interstate 10 (Plates I and II).

The purposes of this report are threefold.

1. Long term hydrology for the drainage area (Plate III) tributary to
the existing A.D.0.T. borrow pit was determined. Inflow and outflow
parameters were analyzed in various combinations to produce an
estimation of water volume, depth, and expected inundation time in

the pit; i.e.: stage-duration (Plate IV).

2 The previously designed (but unconstructed) pump station plans and
specifications were reviewed to affirm or revise the concept (Plate
VI).

3. Potential uses of the pit were explored.

DESIGN ASSUMPTIONS AND APPROACH

The hydrology for this project was previously completed in drainage reports
Ref. 2 and Ref. 3. Based upon review of these reports during the concept
design for closed conduit alternatives from Elliot Road to Warner Road
(Ref.1), and for this report, their design parameters (i.e.: drainage area
boundaries, runoff curve numbers, design runoff values, etc. have been
accepted and incorporated into the analysis.

The random nature of precipitation must be recognized in all hydrologic
analyses. Sixty-one (61) years of rainfall records from the Tempe RAin
Gauge Station were used to estimate the maximum probable precipitation that
may occur over the tributary drainage area. Since the existing A.D.O.T.
borrow pit will be subject to long term inflows, the one-day, one-month,
and three-month duration precipitations were analyzed, using the five-year
and 100-year return periods. By analyzing these inflows versus outflows
due to pumping, infiltration, and evaporation, water depth and inundation
times were estimated for the pit. Using this data, the adequacy of the pit
storage capacity,and potential for various land uses were studied.



PRECIPITATION

Total monthly precipitation raw data dating from 1926 to 1987 was collected
from the Tempe Rain Gauge Station operated for the U.S. Department of
Commerce, Weather Bureau.

In order to estimate the probable maximum one-month precipitation for the
five-year and 100-year events, the highest monthly precipitation values were
extracted from the raw data and rank ordered. The Frequency Curve for the
one-month duration precipitation was computed mathematically using the Hazen
Method outlined in Ref. 6 (which approximates a Log Pearson distribution)
and is plotted in the calculations. Values taken from the curve were used
to determine total one-month duration precipitation of 3.3 inches for the
five-year event, and 4.8 inches for the 100-year event.

The Frequency Curve for the three-month duration precipitation was computed
similarly except that total precipitation for three consecutive months was
used. A minimum of four months between selected precipitation data was
maintained to prevent overlapping (i.e.: data from one month being used
twice). The Frequency Curve is plotted in the calculations, and values
taken from this curve yielded three-month precipitation totals of 5.4 inches
for the five-year event and 7.9 inches for the 100-year event.

Short duration (24-hour) precipitation values were reviewed and extracted
from Ref. 2. Total 24-hour precipitation for the five-year event is 2.0

inches, and for the 100-year event is 3.85 inches. These values had been
calculated using the procedure outlined in Ref.7.

RUNOFF

The drainage areas tributary to the existing borrow pit are shown on the
attached drainage area map (Plate III) and determined as follows:

Phase I - Existing Tributary Area

D.A. 1A - This area represents conditions as they currently exist west of
the freeway. Runoff from this 1.77 square mile area is conveyed
under Interstate 10 by existing drainage conduits #17 through
#20. These flows enter the pit via the existing diversion
channel from Warner Road southward.

D.A. 1B - This runoff east of the freeway is the existing flow collected
in the 56th Street storm sewer. It accounts for approximately
0.1 square miles of developed tributary area (mainly street
drainage) and enters the pit via a 54-inch storm sewer.

Phase II - Proposed Tributary Area

D.A. 2A - Flows from this 1.0l square mile area cross under the freeway
in culverts #12 through #16. Upon the completion of the
proposed drainage conduit between Elliot and Warner Roads, these
flows will be directed to the pit.



D.A. 2B - This 1.63 square mile area is subject to partial on-site
detention, and crosses the freeway at culvert #l1l. Similarly,
these flows will enter the pit upon completion of the proposed
drainage conduit.

D.A. 2C - When fully annexed by the City of Tempe, this 0.95 square-mile
area of the southwest overlay district is expected to have a
combination of industrial and commercial zoning (Plate IA).
No significant runoff is expected to enter the pit from this
area until it is developed, and then only that runoff which
exceeds the City of Tempe on-site retention requirements.

Phase III1 - Future Tributary Area

DAL 3. = Flows from this /.o square-mile area when fully urbanized will
enter the southwest corner of the pit via a proposed culvert
#20A under the freeway.

Runoff Methodology

Tributary areas, curve numbers (CN), and hydraulic length (L) for sub-areas
in drainage areas 1A, 1B, 2A, 2B, and 2C were reviewed and taken from Ref.
2, and drainage area 3 was taken from Ref. 3. For each sub-area, direct
runoff (in inches) was computed using the SCS Method (Ref. 5).

Assuming an initial abstraction of I, = 0.2 x S where CN = 1000

The SCS runoff equation then becomes:

Q = (P-0.25)
P+0.8S

Direct runoff was programmed using the RUNOFF spreadsheet. The spreadsheet
allows reduction of the runoff by considering upstream retention. (Note:

This does not significantly reduce the total volume of runoff.)

PERCOLATION/EVAPORATION

Borrow pit infiltration rates (as indicated in Attachment A) ranging from
4 inch per day to as much as 30 to 40 inches per day could be experienced
depending on the classification, gradation, and density characteristics of
the subsoils at the pit bottom elevation. These rates can be expected to
decrease over time as surface crusting and subsurface clogging occur. An
average of approximately % inch per day evaporation can also be expected.

For the purposes of this study, total loss in the pit due to the combination
of percolation and evaporation was computed using a constant % inch per day
as a minimum, and 40 inches per day as a maximum over the projected water
surface area. This data was used as input data for the STAGE-DURATION

spreadsheet.



PUMP OUTFLOW

The pump outflow was analyzed using data taken from Ref. 4, and assuming
two (2) 50 B.H.P. "Hydromatic" S8L submersible pumps. Friction head losses
were computed and plotted as a "System Curve" against the manufacturer's
"Performance Characteristic Curve." From this graph an expected pump
discharge vs. water depth was computed for various depths of water in the
pit. Pump discharge rates for water depths in one foot increments were used
as input data for the stage-duration spreadsheet. The pumps discharge their
design capacity of 10 cfs at a basin water depth of approximately 13 feet.
Lower water depth produces less flow, higher water depth produces more flow.

STAGE-DURATION

Direct runoff volumes were calculated as indicated above in the RUNOFF
spreadsheet, and used as input for the STAGE-DURATION spreadsheet.

Since a few large storms yield more runoff than several smaller storms
during the same period, the largest storms at two-week intervals that were
consistent with precipitation frequency amounts were used, as follows:

Rainfall (Inches)

Day 5-Year 100-Year
1 2.00 3.85
16 1.30 0.95
31 0.53 0.78
46 0.53 0.78
61 0.53 0.78
76 0.53 0.78
Total 5.42 7.92

Other input included rates of percolation/evaporation, volume-depth
relationships, and pump discharge rates for one-foot increments of water

depth in the pit.

A Stage-Duration Summary for the three-month precipitation sequence is shown
on Plate IV for various combinations of parameters, (i.e.:
percolation/evaporation of 0.5 or 40 inches per day, pump station on or
off) for each of the drainage areas calculated in Phases I, II, and III.
Since upstream retention in sub-areas 2B and 2C did not have a major effect
on the total runoff into the pit, retention provided in these areas was not
considered in any of the computer runs.

For each combination of parameters, the following calculations were
performed for each day of the three-month duration:

1. Volume of pump outflow.
2. Volume of percolation/evaporation.



3. Change in storage volume.
4, Volume of water in the pit.
5% Depth of water in the pit.

By comparing all of these stage-duration outputs, it was possible to
determine the water volume and depth along with number of days of inundation
in the pit for any combination of input conditions.

POTENTIAL SECONDARY BORROW PIT LAND USES

All flows from the above mentioned tributary areas will enter the existing
A.D.O.T. borrow pit located south of Warner Road and east of the I-10
Interstate (Plate II). The primary purpose of the basin is storm water
detention, which inhibits other uses or activities. The basin will receive
and store water from a 4,500-acre watershed, including provisions for
accommodating a 1,000-acre drainage area (DA#3) that currently does not

contribute runoff into the City of Tempe.

After the installation of a pump station, the pit will remain dry the
majority of the time; therefore, several potential secondary compatible land
uses were evaluated.

The pit has a number of assets and liabilities for potential secondary uses,
which are listed below. The various assets and liabilities have differing
importance for each of the various potential secondary land uses; therefor
no attempt has been made to rank order or assign importance factors to the
assets and liabilities.

Assets
1. Provides visual and sound barriers.
20, Existing side slopes could be flattened or terraced to provide

sight lines for spectators and audiences.

3. Adequate setback is provided from the freeway and the Highline
Canal.
4. Siting is adjacent to commercial and industrial zoning districts

and remotely located from residential areas.

5% There is adequate room for parking on adjacent undeveloped
property. The property would have to be acquired, however.

6. Periodic storm water from primarily residential areas is
available for irrigation.

Liabilities

1 The basin will be periodically inundated and constitutes a
flood hazard area. The basin is currently classified by the
City of Tempe as a flood hazard area. The City will also be
requesting to the Federal Emergency Management Agency that the
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basin area be identified as a Zone "A" flood hazard area.
Because of this flood hazard, the basin is not suitable for
permanent structures, nor can building permits be issued within
the basin. Although the basin currently has substantially more
capacity than required for the 100-year rainfall, it must remain
at least 42 feet deep to do so, which precludes filling in the
basin for other uses. Any secondary use of the basin must be
permissible for a flood hazard area.

Secondary uses of the basin will be interrupted by periodic
storm water inundation. To minimize this interruption, the
proposed pump station must be constructed prior to developing
any secondary uses. During the 100-year frequency, three-month
duration rain period, the basin will be inundated to a maximum
depth of 38 feet and will be inundated for 35 days. During the
five-year frequency, three-month duration rain period, the basin
will be inundated to a maximum depth of 15 feet and will be
inundated for 17 days. Even during a one-year, 24-hour storm
the basin will be inundated to a maximum depth of over one foot
and will be inundated for two days.

Site access must come % mile from Warner Road on new right-of-
way. Property must be acquired for parking which would be a
considerable distance away for most uses.

Periodic inundation limits uses to activities which would
require only low or moderate clean-up and restoration efforts.

The remote location is mnot conducive to neighborhood type
activities.

Steep side slopes may pose a safety hazard and will create
access difficulties.

Many attractive nuisances exist (i.e.: concrete ramps, water
pools, etc.) which will require fencing, and could still pose
safety risks.

Contaminated or mosquito infested standing water is of concern.

Utilities services are not readily available.

Initial and long-term maintenance of landscaping for such a
large area may be cost prohibitive.

The upper area adjacent to I-10 is largely covered by salvaged
reinforced concrete bridge girders that would require removal,
disposal, or screening.




Uses that may be considered appropriate for the pit are:

. amphitheater

. BMX or motocross track

. ramada sites

. water slide

s skateboard park

J pistol range

. archery range

. equestrian activities

. soccer or football field
. baseball or softball field, and
g golf driving range.

A possible concept is shown on Plate V, and involves terracing the
borrow pit bottom to provide a depressed fenced area that is sized
to retain the one-year frequency storm. By so doing, the raised pad
(approximately one half of the basin bottom) would not be inundated
from these small storms. Gentle slopes would convey light rainfall
toward a low flow channel which in turn would flow into a fenced
nuisance water basin where the pump station intakes would be located.

It appears that this pit is too remotely sited to be used for typical
neighborhood park activities. The ball fields shown could be used
for tournament and league games. Also, there would be adequate room
for an "iron" driving range. Any secondary use would require access.
to the site via a 1,300-foot-long paved road from Warner Road, along
with a paved parking area, a paved maintenance road/walkway, and
concrete steps into the pit. The possible secondary land use layout
(Plate V) is shown to illustrate recreational sizing only and 1is
subject to a total feasibility evaluation, which is beyond the scope
of this report.

I. PUMP STATION EVALUATION

The pump station documents (Ref. 4) were reviewed. Comments have been noted
by hexagonal symbols on the plans and specifications which are keyed to the
remarks sheet found in Plate VI. The comments pertain to:

L. Technical appropriateness.
2. Adequacy and completeness of the documents.
3. Redundancy considerations.
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PLATE I |

PANORAMA OF PIT LOOKING SOUTHEAST
Drop Chute Spillway and Plunge Pool (Foreground)

Drop Structure for 60" Storm Drain (Background)

Proposed Location for Wet Well and Pumps (Background)
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- PLATE IV
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PLATE VI

TEMPE DRAINAGE STUDY
PUMP STATION EVALUATION

1 Locate inlet lines closer together and share common trench. Consider
having only one inlet line.

2 Have only one (1) wet well (in lieu of two). Increase size for a

duplex pump.
3, Controller cabinet, pole, meter, etc. not shown.

4. Alternate fence enclosure layout:
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Page 2 of &4
5. Move intake further from slope to reduce siltation.
6 Consider strategically placed subsurface drainage to carry low flows
and reduce stagnant water (i.e., mosquito infestation).
7 Make jacking optional - Open cut trench less expensive, especially at
low cover.
8. Ductile iron pipe, Class 55, with Type "5" bedding (ABC slurry) much

less expensive.

9. Alternate piping layout:

|2 HieHLINE
eooSENECK : CANAL

4é° PEND —
PoOINT oUTLET
OONNSTREAM .

FARTIAL  SECTION
No cctLE




10.

145,

112

13

14.

5.

16.

17

18.

19.

20.

21

22..

23z

24

25.

26.

27"

28.

292

30.

31.

Page 3 of 4

Prefer round intake. More area, less protrusions and easier to
clean.

Reinforce with curved metal bar.

Galvanized or stainless steel in lieu of painting since abrasion
damage is probable, due to intake suction and cleaning.

1' cover is very shallow. Consider 2', or preferably 3'.

Below grade check valve without manhole is unmaintainable. OK to
delete, since check valves already exist at valve manhole.

Eliminate cage, no room. Use only safety rail.
Overall length should be 60'.

Verify structural strength for 60' depth.
Consider:

a. Trash basket

b. Removable fiberglass platform @ 30' depth
c. Weep holes

Add top mat of reinforcing.

Show size and location of hatch.

Reduce spacing to 10'.

Is backfill native material or ABC?

If "manual start", why include a float for "pump on"? Consider using
an automatic start.

Locate "J-box" inside valve manhole for easier access.
Key R.C.P. into bottom slab.

Use double mat of rebar.

Verify thickness and projection for 60' depth.

Add tee for cleanout.

ABC?

Use 3" clear dimension.

Provide complete electrical drawings.



32.

335

34.

39,

36.

37

38.

39:.

Page 4 of 4
Re: Aluminum entrance hatch, need to define:
a. Manufacturer or equal
b. Live load rating
c. Circular or square
d. Opening mechanism
e. Hold-open or closer mechanism
460 Volt is standard.
Specify motor service factor.
Add Note: "The motor H.P. shall not be exceeded throughout the
entire pump curve". This will keep pumpout rates within acceptable

limits even if the basin is full.

Specify delay relay so pumps cannot be started at same time (even
manually) and consider partial motor starter winding or reduced
power starting. May be able to downsize transformer rating if
incremental pump starting is provided.

Recommend additional alarm light mounted outside of cabinet.

Wet well only 60' deep *.

Check wet well wall and joint design for full inside hydrostatic
loading.

888053.2
\CIVIL




PLATE VI

EXCERPTS TAKEAN) FROM CONTRALCT DLoCUNMENT
GPECIFICATIONS For “A.co.7. PIT DIVERS/ION
CHANMEL , GILA ORAIN PHASE T

TEMPE PROJECT MNO. BZo0%

= (OMMENTS BY
CREEGAN & D ANGELo 2/89 7@

PUMP STATION

Work under this article shall consist of furnishing all
materials, labor, and -equipment to excavate, construct, and <::j>
backfill pumping station complete with dual intake inlet pipes,

wet wells, pumps, controls, a valve manhole and discharge piping

as shown on the plans.

Wet wells shall have a 60 inch aluminum frame and cover,-and a
ladder with O.S.H.A. approved safety belt rail or cage as shown

on drawings.

—14-




1

Install two (2) submersible centrifugal solids handling pumps (4
inch sphere). " Each pump shall be equipped with a submersible
1150 R.P.M. electric motor not exceeding 50 HP connected for
operation on a 240 volt, 3 phase, 60 hertz, 4 wire service. Each
pump shall be capable of delivering 2,250 G.P.M. at 60 feet
T.D.H. and at least 1,300 G.P.M. at 70 feet T.D.H. Pump and
piping shall fit into a 66 inch diameter reinforced concrete pipe
wet well as shown on the drawings. Each pump and motor shall be
fitted with a guide rail system, discharge elbow with slip type
disconnect flange, top and bottom supports, adjustable level
controls, and control panel. The outboard mechanical seal
assembly shall have a tungsten carbide face. A spare mechanical
seal a%sembly shall be furnished for each pump. The seal chamber
shall have a water level sensing device to turn on an alarm.

Heat sensors in the motor shall stop the motor and turn on an
alarm. Mercury float type .level switches shall be used. Pump
assembly shall be model S 8L manufactured by Hydromatic or

approved equal.

Control panel for each pump shall have a fusable disconnect
switch for 3 phase power, magnetic starter and circuit breaker
with 3 leg overload protection for 3 phase 240 volt power, H.O.A.
switch with manual over-ride, auxiliary contact on starter, run
1light, lapse time meter with six digit reading hours, fusable
disconnect switch for single phase power (located ahead of
starter), single phase 115 volt transformer (50 amp minimum) , two
single phase circuits with fusable switch or breaker for control
unit and a 20 amp breaker and convenience outlet, pump fail
(starter overload) alarm light, motor overhead (pump stop) alarm
light, wet well high water alarm light, water in seal chamber
alarm light. All alarm lights shall be flashing and with off
switch. All elements shall be inside NEMA 4 dust proof
enclosures suitable for hot, desert conditions, and if not in
separate interior panels they shall be mounted on an interior
dead front door. The outside door shall have provision for
locking, with the keying as per the City's master. The panel
shall have legs and be mounted on a 4 inch thick concrete pad.

Pumps and control panels shall be factory tested and certified by
their manufactures as to compliance with these specifications.

Check valve shall have an external lever with an adjustable
weight and brass or stainless steel trim as manufactured by
Mueller co. or approved equal.

Eccentric plug valve shall have a resiliant seat or coating for a
bubble tight seal as made by Dezurik or approved equal.
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All piping and valves shall be designed for a minimum pressure of
1.5 times the pump shut-off head or.100 psi. whichever is

greater.

The Contractor shall field test each pump station by temporarily
plugging the inlet pipe, filling the wet well with water to a
depth of 65 feet, operating pump and all valves and controls in
the presence of the City Engineer until the wet well has been
emptied. During the performance of the test, measurements of
voltage, current, and discharge shall be made and recorded by the
Contractor. After the successful completion of the test, the
pump shall be raised, inspected and reinstalled to its operating
position. The pipe inlets shall be unplugged and the system left
by the Contractor in an operating condition.

The Contractor shall submit for approval prior to installation
five (5) copies of pump outline drawings, manufacture's
certificates, performance curves, and installation guides. After
approval and before final acceptance of pump stations, the
contractor shall furnish five (5) copies of Operation and
Maintenance Instruction Manuals, Parts Lists, Technical Manuals,
Warranties, and Field Test Records.

The Contractor shall warrant all work to be free of material
defects or workmanship for a period of one year from the date of
acceptance. Measurement and payment will be lump sum for each
punp station complete in place including the wet well, inlet pipe
valves and fittings, and outlet pipe to the valve manhole.
Measurement and payment will be lump sum for the valve box,
piping, valves, and outlet piping to the canal, complete in
place. -
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TaoMAS-HARTIG & ASSOCIATES, INCrRECcE Iy f; 5

TOM W. THOMAS, P.E. + HARRY E. HARTIG, P.E. JAN 3 0 1989

Geotechnical, Materials Testing, and Environmental Consultants
7031 West Oakland Street » Chandler, Arizona 85226 « 602/961-1169 CREECAN + DANGELO

James R. Morrow Roger A. Brewer, PE.
John P Boyd, PE. Glen K. Copeland, PE. Steven A. Haire, PE.
Charles H. Atkinson, PE. James M. Willson, PE. Chet L. Pearson, PE.
Donald J. Spadola, PE. Frank M. Guerra, PE. Kenneth L. Ricker, PE.
City of Tempe 30 January, 1989

c/o Creegan + D'Angelo
650 N. 2nd Avenue
Phoenix, Arizona 85003

Attention: Randy Harrel, PE, LS.
Manager of Civil Engineering

Project: Diversion Channel and Retention Basis Project No. 89-0144
' Near I-10 Freeway and Knox Road
Tempe, Arizona

In accordance with your request we have reviewed the original soil report and
supplement prepared by Thomas-Hartig & Associates, Project No. 84-081, dated
23 January and 2 April, 1984 relative to the following general design information:
1. Anticipated lateral earth pressures which may develop on a box culvert
imbedded 15 to 22 feet in the ground.
2. Maximum density value(s) anticipated for the probable soil conditions to be
encountered along the one mile of closed conduit (box culvert) from Warner

Road north to Elliot Road.
3. Anticipated excavation conditions along the proposed closed conduit
alignment. .

4. Anticipated percolation rates in the bottom of the currently excavated
detention basin.
S. Safe slopes to be expected during construction.

Based on a review of the original soil report and supplement, we present the
following design data for use in preliminary planning and/or design process. These
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data should be evaluated by further field and laboratory testing once final design

is initiated.
1. Lateral earth pressures:
At-rest earth pressure 50 psf/ft.
Passive earth pressure 340 psf/ft.
2 Maximum densities (ASTM D698 procedures) are estimated to range from

115 to 125 pef for the Silty to Clayey Sand soils which will probably exist
along the alignment of the conduit.

As noted in the original soil report, the soils exposed in the side slope of the
currently excavated detention pit consist primarily of silty to clayey sands of
low plasticity which contain occasional lenses of light to moderate
cementation (caliche). It is anticipated that these soils can be excavated with
conventional excavation equipment, but that some zones of the moderate

- cementation may require breakup by use of track mounted equipment

drawing single or double shank rippers.

__Percolation rates were not developed during the original soil exploration;

therefore, the following estimates are presented based on previous
experience. Infiltration rates ranging from as low as 1/4 inch per day to as
much as 30 to 40 inches per day could be experienced depending on the
classification, gradation and density characteristics of the subsoils at final
detention basin bottom.

Based on the shear strength data presented in the original report it is
anticipated that temporary slopes could remain stable at 1.5 to 1 (horizontal
to vertical). However, localized clean sand lenses at varying depths below
existing grade could result in sloughing and/or caving of side slopes and
would tend to reduce the slopes to flatter angles.

We trust that this information will aid you in your preliminary planning and design
evaluations, but should you have any questions please call us.



TuoMAS-HARTIG & ASSOCIATES, INC.

SOIL AND FOUNDATION ENGINEERS

John P. Boyd, P.E.

\

# 2720 South Hardy Drive Charles H. Atkinson, P.E.
Tom W. Thomas, P.E. Tempe, Arizona 85282 Glen K. Copeland, P.E.
Harry E. Hartig, P.E. d?e EWE& James R. Morrow, Lab Director
ApR 31984
City of Tempe BENSON AND GERDIN 2 April 1984

31 East 5th Street |
Tempe, Arizona

Attention: Mr. Tom Laitem

Project: Storm Water Diversion Channel Project No: 84-081 |
and Detention Pit . Supplement No. 1 |
I-10 Freeway and Knox Road

Tempe, Arizona

Ti4 !

¢

|
|
5 . 5 . |
In accordance with the request of Benson & Girden, Engineers, |
we have reviewed our soil engineering report relative to

\

lateral earth pressures against the culvert beneath Warner Road,

and against the spillway discharging into the detention pit.

The following tabulation presents estimated lateral earth

]
|
pressures:
|
|
|
|

L Lateral Backfill Pressures:
é Partially Saturated Soils—————————r=—co———o—s= 50 psf/ft.
- Sdaturdted Soils--------omommmmmm—— - 112 psf/ft.

Passive Earth Pressures:
Horizontal Backfill Surface--

Partially Saturated Soils==-===w————u-— 340 psf/ft.
Saturated Solls~=—mmmamassmr e s i 140 psf/ft.
*Sloping (reclining) Backfill Surface--
Partially Saturated Soils--------------- 170 psf/ft.
Saturated Solls--—=—=c=cr-rorssmssssmsnee 70 psf/ft.
*2.0 horizontal : 1.0 vertical slope

The estimates are ultimate values and do not include a factor

of safety.
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This supplement shall be attached to the original report and

—

shall become a part thereof. Please do not hesitate to call

if we can be of further service to you.

Respectfully submitted,
THOMAS-HARTIG & ASSOCIATES, INC.

r

Kuhn & Associates, Inc. (2)

?

Benson & Girden, Engineers/ATTN: Mike Kennelly (1)
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THOMAS-HARTIG & ASSOCIATES, INC.

SOIL AND FOUNDATION ENGINEERS
John P. Boyd, P.E.

: 2720 South Hardy Drive Charles H. Atkinson, P.E.
Tom W. Thomas, P.E. Tempe, Arizona 85282 - Glen K. Copeland, P.E.
Harry E. Hartig, P.E. (602) 968-8778 James R. Morrow, Lab Director
rd 5D
AN

City of Tempe 23 January 1984
31 East 5th Street
Tempe, Arizona
Attention: Mr. Tom Laitem
Project: Storm Water Diversion Channel Project No: 84-081

and Detention Pit
I-10 Freeway and Knox Road
Tempe, Arizona

In accordance with the request of Evans, Kuhn & Associates, Inc., we

have provided geotechnical engineering services for the proposed

diversion channel and detention pit located as shown on the attached

site plan. The following presents our understanding of the project.

A.

DIVERSION CHANNEL:

The channel is to begin at a point 800 ft. + north of Warner
Road on the east side of the I-10 Freeway, and will drain
southerly via a multi-barrel box culvert beneath Warner Road to
the existing ADOT pit 1300 ft. + south of Warmer Road. The
spillway into the pit and the channel section from the spillway
to Warner Road is to be concrete lined, with the remainder of
the channel from Warner Road north being an earthen channel.
The lined channel section is to have a 50 foot bottom width, and
7 foot high sides on 1.5 horizontal to 1.0 vertical slopes. The
box culvert beneath Warner Road, and the spillway, are to

accommodate 100 year flows of 2600 cfs.
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B. DETENTION PIT:

The existing ADOT materials pit is to be utilized for surface
water detention. A 100 year storm is expected to fill the lower
10 feet + of the approximate 40 foot + deep pit. The water is
then to be pumped out slowly (1 cfs i) into the adjaCent
Highline Canal. Very little percolation of water into the soils
beneath the pit is expected. Portions of the pit will probably
be deepened an additional 20 feet in the future by ADOT.

INVESTIGATION

Test borings were drilled at three (3) locations along the alignment
of the proposed Diversion Channel (Borings Cl-C3) and at two (2)
locations adjacent to the existing Detention Pit (Borings Pl & P2).
In addition, the existing pit walls were visually examined at eight
(8) locations (two locations along each of the four sides). The
locations of all field testing are shown on the attached site plan
and the results of the test'drilling are presented in "Field

Results".

Representative samples obtained during the field investigation were

subjected to the following laboratory analyses:

Test Sample(s) Purpose
Compression/ Undisturbed (9) Volume change potential
Expansion of subsoil under con-

ditions of saturation

Direct Shear Undisturbed (6) Strength characteristics
of site soils

Sieve Analysis Surface and sub- Classification and
& Plasticity Index soils (4) expansion potential

(Continued)

PROJECT NO: 84-081 2
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1 Soluble Salts, Surface and sub- Corrosivity potential
l Sulfates and soils (4) of site soils on concrete
il Chlorides
4 *Dry Density and Undisturbed (23) In-situ density and
l Moisture Content moisture determination
'} to correlate engineering

properties
*Reported on boring logs.

The results of testing are presented in "Laboratory Results'.
DISCUSSION AND RECOMMENDATIONS

General: The results of the geotechnical engineering aspects of the
project are presented as follows. The discussions and
recommendations are based upon the properties of the surface and

subsoils as determined by the field and laboratory tests, the

- -“’““—‘“‘_““—

results of which are attached herewith. Additional

i} \-h—

evaluations/recommendations will be provided upon request.

Surface and Subsoil Stratification: As disclosed by the test

borings, and confirmed by examination of the pit walls, the surface

and subsoils encountered to depths of approximately 40 feet are
predominantly silty to clayey sands of low plasticity. This deposit
is highly stratified with variable lenses of sandy clays (CL), sandy
silts (ML), and clean sands (SP). 1In addition, some occasional
lenses of weak to medium calcite (caliche) cementation were also

encountered.

The underlying subsoils are predominantly sandy clay, clayey sand
mixtures of low to medium plasticity. These soils are also
stratified with 1lenses of silty sands, and zones of weak to medium

calcite (caliche) cementation.

PROJECT NO: 84-081 3
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Surface and subsoil moisture contents were described as being
slightly damp to damp, and no free ground water table was
encountered in any of the test borings at the time of this

investigation.

Excavation Conditions: Excavations along the alignment of the

proposed channel and for steepening or deepening the existing
detention pit should be readily accomplished with conventional
excavation equipment. Temporary channel and spillway excavation
slopes will probably be stable on approximafe 1.0 horizontal to 1.0
vertical slope. However, excavations which penetrate clean sand
lenses will be susceptible to caving and raveling, especially if
these soils are allowed to dry, and flatter slopes may be required.
All vertical excavations should be braced or sloped as required to
provide personnel safety and satisfy applicable safety codes and

regulations.

Channel and Spillway Considerations: Concrete lined channel and

spillway side slopes should not be steeper than 1.5 horizontal to
1.0 vertical, and unlined channel sections should be constructed
with side slopes no steeper than 3.0 horizontal to 1.0 vertical. The
existing or compacted surface and subsoils will be moderately

susceptible to scour and erosion.

The existing surface soils along the channel alignment are of
relatively low density and should be compacted to a depth of 24
inches to ensure the proper support of the concrete lined channel
side slopes. This compaction will probably best be accomplished
prior to excavating and trimming the side slopes in preparation for
concrete lining. However, the lower portions of the side slope
excavations should not require compaction unless areas of looser
soils are encountered. The soils exposed at the base of the channel
excavation should be moisture conditioned and compacted to a depth
of 6 inches. Compaction of the upper 24 inches of surface soils,

any loose soil areas, and the soils exposed in the base of the

PROJECT NO: 84-081 4
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channel excavation should be accomplished to a minimum 95 percent of

the maximum ASTM: D698 density at the optimum moisture content +3

percent.

Similar preparations are also recommended for support of the culvert
beneath Warner Road, and for support of the spillway section into
the detention pit. Any backfill against the culvert walls should be
MAG Select Type materials compacted to a minimum 100 percent of the
maximum ASTM: D698 density.

The soluble salt, sulfate and chloride concentrations of site soils
do not indicate unusual soil corrosivity potentials or potentials
for significant deterioration of concrete in contact with site
soils. Concrete lining constructed of Type II Portland Cement

should be suitable.

As indicated by the results of the laboratory compression/expansion
tests, the subsoils possess some potential for volume change under
conditions of increased moisture. The magnitude of volume change,
either compression or expansion, 1is relatively low and, from our
experience, is typical of many soils. Therefore, unusual movements
of the channel and spillway linings, and culvert, is not expected as
the supporting soils become wet. The lining should be constructed

with frequent control joints to better accommodate slight movements.

Detention Pit Considerations: The following tabulation presents the

computed factors of safety against a slope stability failure of the
existing pit slopes, and for steepened slopes. It is understood
that considerable additional soils will probably be excavated from

the pit for other ADOT projects.

PROJECT NO: 84-081 )




Pit Slopes Factor of Safety

Gaa

Existing (Approx. 3 hor:1.0 ver) 2.4
2.5 horizontal to 1.0 vertical 2.0
2.0 horizontal to 1.0 vertical 1.6
1.3
1.5

W

1.5 horizontal to 1.0 vertical
*Combination 3.0/2.0 hor : 1.0 ver

*Retaining the existing slopes, with additional
deeper excavating accomplished at a 2.0 hor:1.0 ver
slope.

If the pit is deepened in the future after the spillway 1is
constructed, the deeper excavating should not be accomplished within
the near vicinity of the spillway. Preferably, no future
excavations should be made within 50 feet of the base of the

spillway.

Pumping Facilities: All foundation elements associated with the

pumping facilities at the southeast corner of the pit should be

J

located sufficiently beyond the crest of the pit, or be embedded to
sufficient depth so as not to be adversely effected by the pit.

et

.Therefore, all foundation elements should be reviewed on an

individual basis during- their design.

e

In general, the existing soils will provide bearing support as

follows:

2 Footing Allowable Foundation
i Depth Bearing Pressure
G 2.0 ft. 2000 psf

: 4.0 f£t. 3000 psf

l 7 .08 £t 6000 psf

10.0 ft. 10000 psft
PROJECT NO: 84-081 6
I




The depth of footings refers to their base below the lowest adjacent
grade within a lateral 10 foot distance. Two (2.0) feet is
recommended as the minimum width of isolated column type footings,

and 1.33 feet of continuous wall type footings.

Please do not hesitate to call if we can be of further service to

you.

Respectfully submitted,

THOMAS-HARTIG & ASSOCIATES, INC.

'.
A AP '//&‘.

Dy

45

Copies to: Addressee (2)
Evans, Kuhn & Associates, Inc. (2)

PROJECT NO: 84-081 7
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' SOIL BORING LOG
I Sheet 1 of 2
‘ l NO.L: Pl EEEV: mow—same—— SizE OF HOLE 7 in. rieLp encr: J.T. paTE: 12/28/83
'- | & g% DESCRIPTION §L:' B ,35;% =8 :
l R 3 I EEIEER 1. 5,_,:§b“5§
ol B 0 5, - S BEEEEREEEIIGEIFEREREE2E 55
' 1 slil Siltv to Clavev Sand: browm |SM-1| | KIXX | [X| X KX
I 2 Hamp | to light brown, highly stra-}5C
» 3 ta | tified with wariahle lenses
; 4 Hamp | of sandy clays (C1), sandy X XK
: 5 47 R 214.8 | silts ML) and clean sands
I 6 (SP), occasianal thin lenses
7 of weak to medium calcite
- 8 (caliche) cementation.
9
' 10 /9" | R{B.613.6
\j 1
2 -
! 3
o 4
I 5 /9" | R B7 817 9
6
7
: ' -
; 20 40 |RDA.115.4
: 1 :
2
g 3
4
' 5 S0/10"I R P&.6[4.9
6
; 7
o7 8
l 5
v 30 50 |R [D5.2]4.8
[ 1
l 2
. 5 3
S :
j l 5 29 R B9.0]3.0
6
: 7
.'~ 8
1
p 40 /6" 1R B7.618.1

NOTE: The data presented on the boring logs

represents subsurface conditions only at the

(Continued) specific locations and at the time designated. This

data may not represent conditions at other locations

and/or times. This boring data was compiled

primarily for design purposes, and should not be

construed as part of the plans governing construc-

Project No. 84-081 tion or defining construction techniques. Bidders
are fully responsible for interpretations or

THOMAS-HARTIG & ASSOCIATES, INC. conclusions they draw from the boring log.




SOIL BORING LOG

J

Sheet 2 of 2
I no. P-1 ELEV: @@= =TT 75 size OF HOLE / 1N.  FIELD ENGR. J.T. DATE: 12/28/83
; Ty B ENE A
e 3 23 e | st | i
l . %E’ gg DESCRIPTION §€; ° ; ; . g ge . : P
3 5 :“aigiégxox?;g’i:’:.:;:gé
wlce] R : S EREEERELEEIERIEIERER 5 RS
l A sli| Sandv Clav-Clgvey Sand: CL- X| | KIX KR KK
2 dampl brown, small amount of fine }SC
: 3 Fto | gravel, highly stratified
l 4 damp] with lenses of silty sands
: 5 50/8" |R P7.516.01 (SM. occasional thin zones
7 6 of weak to medium calcite
4 7 (caliche) cementation.
1 =
: 9
l 50 | /9 LR D2 1127
: 1
2
& 3
_] :
: 5 /6" IR N0 6139
., 6
] 7
8
9
'] a0 "
1
2
. 3 i
: 5
9 6
/ 7
1 =
. 9
g 70
| =
' 2
3
l y
” 5
6
[‘l 7
H 8
! S

NOTE: The data presented on the boring logs

-
[0
o

Stopped test drilling at: 60 feet represents subsurface conditions only at the
v specific locations and at the-time designated. This
Ground water encountered: none data may not represent conditions at other locations

and/or times. This boring data was compiled
primarily for design purposes, and should not be
construed as part of the plans governing construc-
Proj ect No. 84-081 tion or defining construction techniques. Bidders
are fully responsible for interpretations or
THOMAS-HARTIG & ASSOCIATES, INC. conclusions they draw from the boring log.
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- SOIL BORING LOG

NOTE: The data presented on the boring logs
: represents subsurface conditions only at the
(Contmued) specific locations and at the time design:ted. This
data may not represent conditions at other locations
and/or times. This boring data was compiled
primarily for design purposes, and should not be
construed as part of the plans governing construc-
PI’Oj ect No. 84-081 tion or defining construction techniques. Bidders
are fully responsible for interpretations or
THoMAS-HARTIG & ASSOCIATES. INC. conclusions they draw from the boring log.

1
l Sheet 1 of 2
! Nno. P-2  ELEV: ——-——m-—- ' size oF HOLE 7 in. rietoencr: J.T. oaTe 12/28/83
l E ale ! ool e A e e e e
; g %E’ g% DESCRIPTION é% k . :;; 3% 2 , = Lo
1 511 | Siltv t9 Clavev Sand: brown | SM-
2 damp | to light brown, hishly styra-1SC
l 3 /o) tified with wvariahle lenses
i 4 damp | of sandy clays (C1), sandy
; 5 53 |RD9.712.3 | silts (ML) and clean sands b
l 6 (SP), occasional thin lenses
’ 7 of weak to medium calcite
i 8 (caliche) cementation.
9
I 10 R AR DA 7155
j 1
2 .
!| >
i 4
L 5 54 |R P7.316.3
I 6
: 7
; 8
1 - '
' 20 31 RD4.9]1.8
53 1
; 2
)
} 5 50/117|R P7.816.9
1 =
H 7
g 8
I 9
30 33 R [[039]2.4
¥ 1
2
1 =
1 4
5 F0/117[R P5.917.2
l 5
7
] 8
l 9
B 40 36 |R [1182]2.9
szl
)
|

ey
v—ll
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SOIL BORING LOG

,.;‘J

v Sheet 2 of 2
NO. p_?2 ELEVY . o oo SIZE OF HOLE 7 {ipy. FIELD ENGR" J_T. DATE: 12/28/83
"‘;"";;SL&" o s 5 | i Sapt = LA -r i B b
=& | EE = | 221 L] o} 22
1 88 [aes DESCRIPTION 32 1 ° |LElfg] <°
= |0 5o 2 HMHEEE 3 HE |
c < _l.le132l5 ]z |< r | 21:z1- |3 ci=1212|2
wwlc] R © BREEBREEEIIEEEEREREREESE
Iy sli| Sandv Clav-Clavev Sand; cL- | [ i B & KX K| KK |
2 Hamp| brown, small amount of fine |SC
) 3 to | gravel, highly stratified
I 4 Hamp| with lenses of silty sands
5 50/7" |R B9.318.0 | (SM), occasional thin zones
b 6 of weak to medium calcite
'i'l 7 (caliche) cementation.
3 8
9
5 50 50/6" | R [00.0]4.4
i 2
1. 3
I 4
' 5 /3" R | *
X 6
7
|
& 9
% 60
] 1
2
2 3 B
' 2
T s
) ]
; 7 *No Sample Recovery
1 -
9
& 0
1 —
2
; 3
I 2
5
. 6
; | :
:I 8
9
g8 ~80
' NOTE: The data presented on the boring logs
Stopped test drilling at: 60 feet represents subsurface conditions only at the
£3 : specific locations and at thg 'time designated. This
Ground water encountered: _ [1ONE data may not represent conditions at other locations

and/or times. This boring data was compiled
primarily for design purposes, and should not be
construed as part of the plans governing construc-
Project No. 84-081 tion or defining construction techniques. Bidders
are fully responsible for interpretations or
THOMAS-HARTIG & ASSOCIATES, INC. conclusions they draw from the boring log.
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REPORT ON LABORATORY TESTS

SAMPLE: , Date _ 1/21/84

Type Driven ring sample

Material Subsoil

Sampled By Thompson

TESTED-__ Volume change (compression or expansion) upon saturation

-

ens .

RESULTS:
Dry Moisture Load at Percent Expansion

Sample Density Content Saturation Upon Saturation
l C-2: 4 - 5' 97.9 pef 447 100 pst 0.187 Expansion
1 C-2: 9 - 10" -112.0 pcf 2.07 100 psft 0.067 Expansion
l ,
7. P-1: 9 - 10" 108.0 pcf 3.67 * 50 psf 0.00
' P-1: 19 - 20" 104.1 pcf 5.47 2770 psf 0.927% Compression
X P-1: 29 - 30" 105.2 pcf 4.87% *550 pst 0.00
'I P-1: 34 - 34" 99.0 pef 3.07 4140 psf 1.757 Compression

P-2: 4 - 5' 109.7 pcf 2-3% *400 pst 0.00
r p-2: 19 - 20' 104.9 pcf  * 1.8 2770 psf 1.62% Compression

P-2: 29 - 30" 105.3 pef 4 .87 3450 pst 1.357% Compression

s

*Maximum swell pressure (pressure required to
prevent expansion upon saturation).

o,
.

Project No. 84-081

-

THoMAS-HARTIG & ASSOCIATES, INC
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1/16/84

Date
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REPORT ON LABORATORY TESTS
104.1 pef dry density; 5.27 field mo

Thompson

Direct Shear with samples soaked

Friction Angle (9)

Test boring #P-1; 19 - 20'

Driven ring sample

Subsoil

Source

Type

Material

Sampled By
RESULTS:

SAMPLE:
TESTED:
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REPORT ON LABORATORY TESTS
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REPORT ON LABORATORY TESTS
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REPORT ON LABORATORY TESTS

1/16/84

Date
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BENSON & GERDIN DIVISION OF CREEGAN & D'ANGELO PHONE (602) 258-3175 SHT. NO-AZ s ?6_
TEMPE MDRoI/INLCE STULY JjoB No. /d%&o‘:‘f
BY gﬁ DATEC,AL??
REVW9/ DATE
PRECIPITATION SIMMARY
RETUERN DURAT| oN MEAN RAT|o ToTAL
PERIOP INTENSITY To MEAN CAINF<L L
(Yrs.) (IN)
5 24 HE. = = el |
50 l - — 2. 40 (D
/00 - — 2. 85
5 / Mo 276 /N [ MO, LL® 3% 2
10 I [ 4O 2. g
50 l /.70 o7
/00 v /75 4,5
5 3 Mo. 45 N /MO, /.20 * 5.4 (2)
/0 /. Yo 6.3
50 | /.70 Wi
/100 ¥ ~ 175 *¥¥ 7.9
DETECAMINGE _INPUT _FOE | KMELOW
¥ DAY [ = 2.0 \
/6 = 3.30- 205 = [.30 ' .
3/ = (54-3.3)=4 - 453 ToTLaL= 5. 42 X 5.4
46 - " = 53 .
B e . 453 ) (%518 )
o » = 253/
+ % DAY | < 3.%5
/o (4. S¢0- 2,85 ‘ 5,95\
3/ ¢ (1.9-4.8)+4 = £718 \ e G
Al s " . 073 ToTLL = 7492 & 7.
77 B £.78 (loc ve)
/7@ < H < &75
@ TETAL COMPUTED Nl UIES /S
T RAIAMFALL EVANS | KUMHKN HYDEOLOGT REFLOLT
@ To 74¢ ) LAT)o MELN
N phINFaLL T To MEAN T INTENSITY




ADDENDUM to "HYDROLOGIC DESIGN FOR

Y i 2 ziT z
HIGHWAY DRAINAGE IN ARIZONA" April 1975 3/ AZ & 22
rBREC55
--.-1://:'./‘ C‘ :/’?C‘
Steps to be used to determine precipitation values for various dura-
tions and return periods.
<
STEP 1. From the precipitation maps in the—m&aﬁal—u—l-{ydro}cgtc
—Design forHighwey DramnsgeimrArizona!; determine the precipi-
tation values for the 6 and 24 hour duration storms for return
periods of 2, 5, 10, 25, 50 and 100 years. Tabulate these values
in Table 1 in the column headed 'Map Values'
i KOAL ATLES & ,PRer1RIiTATIDW = FRE &0 - O ATLAE F
TuZ WELZTErF '~ UNITEL STATE InHE A TE N AT B T =
TABLE 1 LENTE T i
Tz v ( B L T R
AT TULE AIf2 ="
LONGITLLE z="Z
Return Period Precipitation Values (inches)
{Beass) 6 hour duration 24 hour duration
- =) Map Corrected Map Corrected W
/’ //‘ =
/60| 20 Value Value Value Value g
5 0.7 /. /E k& /. FO YRz J
5 /0 70 i A Z.0oo
5. |AGE | LTEY .00 Z.aE 2,40 Z. 40 i
25 , Ze | RSD 2./0 2.95 |y
— - ' )
= 7.90 2.90 2.40 3.40 |3
00 | Zes5| S 201 2320 =, 8¢ 2,90 3.85 J

NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series
of 12 maps, (2) there may be some slight registration differences
in printing, and (3) precise interpolation between isolines is diffi-
cult. In order to minimize any errors in reading the maps, these
values should be plotted on the diagram '"'Precipitation Depth versus
Return Period'" Fig. 1.

APPENDIX I - PAGE 1
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J | (247 598 2.38 = | 0.80 27
/9 7° .56 £.37 0.80 28
l 7.5 725 2.865 29
1977t S 5Y 2 e i 0.85 Jo
l /19 74 7.03 2323 , ' 084 "z
z./3 2.29 | | ).83 /2
] 2.3 2.29 9.83 Y3
/976 c 06 .29 | 0.%3 4
] /978 2.23 s 2¢ | 0.%72 Js
I <.$9 2.2¢ : 431 Y6 |
7.00 z.2% ; 2.8 ol
l .39 Z.zo ‘ 0.80 | 95
2.6% 2.4 | ! 2.74 49
j 17 £ 99 2./ | ‘ 2.2 52
/1980 2.6 . /3 2717 sl
J | 7382 285 212 | 2917 | 52
‘ l .89 T i) N o 0. 10 532




I. BENSON & GERDIN DIVISION OF CREEGAN & D'ANGELO PHONE (602) 258-3175 SHT. ”0#20 oF 75
I TEMPE OR&INAGE STUDY sosmo. BBB0S 3
. MoTH  PRecif (IN) = 2.5 B;wjh oATe 2)29
l ToTAL IRPER POTTING | FRER. |RATIo TO |CRIEK
YEAE PRECIF. || oF POSITION I (F) || MEAN NUMBER
l (1) MAC: (P) YEARS (M)
/9483 3.67 210 0. 76 5y
I 2.11 .09 J.7¢ - 55
2.09 2.97 0.75 56
I 19849 2,64 .00 0.75 57
I 2.68 205 0.74 58
2.87 203 274 59
I . /4 3" 2.35 .0 0.7 o0 |
2‘05‘ 2.0 \V < a 72 b,
B
SUM -5
l MEAN 2.7




BENSON & GERDIN

DIVISION OF CREEGAN & D'ANGELO
A

PHONE (602) 258-3175

sHT. No. 4 ¢ [ oF 25

TEMPE DOR&INACE STUDY

joeno. ZBAR0OS 3

23 MenTHS coMMulaTive  Preci?. (IND = 3.0 :;w?j)é :::?ﬁ%?
— | |2 || | e i
(1N MAC: (P) YEARS (M)
A2 .04 8o\ cee ot | | SEE SHT. 1 /.18 |
4.14 .56 [e8 ¢
1429 4.5 736 )64 3
2.2 6. 95 | 54 Y
1930 2.863 & 81 .5 g
(93] 3,85 6. 50 ).y 6
¥.37) 6.43 o Y3 2
14372 3,00 5.3 /.30 &
19373 Y. 69 5.8 ). 30 g
1935 5.09 5749 128 Jo
v.94 5.7) 1.29 1
1936 352 5,56 )24 1z
351 556 .24 13
/437 ¥53 5.54 /.23 1y
1929 J.G2 5,09 /13 /S
[ 94| 8.0l 5.0v )12 /G
J.13 .Gy .10 17
/443 4 1 788 |.o& 1§
1944 2.2% 418 o6 /9
/995 3.95 499 |. 00 20
/1496 4. 76 470 .ok 21
e e 3.00 Y69 J.0Y 27
3.05 /.57 .02 23
/95 5.5 753 /.0l 24
1952 4. 4y v 0.99 25
/953 421 yds N o 0.99 26




| I [ BENSON & GERDIN OIVISION OF CREEGAN & D'ANGELO PHONE (022583175 | suT. No.4 77 OF 25
1 TEMPE DORASINAGE STUDY oo e D805 2
2 MONTHS CUMMULATIVE FPRECIF (N) = 30" REV\W_;% e
[ e e =
l (1N MAC: (P (M)
(955 488 | 444 2.99 (2
l /957 3.57) JHo 2.9% 19
J953 328 v 3 2.9 24
' 14549 L 50 454 p.96 %0
/9e0 3.60 Y35 AL A
l )6 3,19 4253 0.94 237
I /967 3.5 G | 0.9 2% |
/43 3868 ¥ )% 0.93 %Y
l ) 4L 695 7/ 0.92 29
/965 490 ey 0.90 20
l /4Lt 5.87 145 0.%8 %1
5,54 3.90 0.3 25
B | oo £ 43 2,88 0.86 29
/469 323 3.85 0-86 Yo
I 7 2.33 0.85 9y
/970 3,00 233 085 Jz
1 Y45 3.2 079 73
l /1971 3.5 259 279 Y4
/9772 7.3¢ 352 0.78 75
I /974 5.7 2.57) .78 42
/976 /)8 3.5) . 0.78 7
i /918 6.8 3,51 | .15 /8
319 2. Y6 0.7 Y9
I /979 7, 50 3.2% 0.1% 24
/4 3o 5.50 2,27 .73 5l
I 3.27 3,23 v ¥ 0.2 52
i




BENSON & GERDIN

DIVISION OF CREEGAN & D'ANGELO

PHONE (602) 258-3175

SHT. NO.AngF 25

TEMPE OR&INACE STUDY

JjoB NO. 88 S05 3

2 Mo TS CUMMULATIVE prRecif (IND = 3.0 :;wjyg Z::Z'M'?
o e
ToTeL || ZRDER PUTTING | FRER. CATlo TO |oRDEE
YEAR PREC|P. OF FoSITION I P MEAN NIMeeRZ
HINEY MAC: (P> YEARS (M)
/98] 3,00 3.07 0.72 52
/4 &2 2.9 0 5419 071 54
/43873 5.8y 2449 0.7 55
5.7Y 305 ).68 56
/485 57 3.0 .67 57
Y v o 5.0 0.67 58
/986 3,96 3.0 o e R O 67 59
/987 4 34 3.0 067 o |
.33 3.0 v i st | @
SUM 274.49
MEAN 450
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BENSON & GERDIN DIVISION OF CREEGAN & D'ANGELO PHONE (602) 258-3175

SHT. No. fy| OF %

TEMPE DRAINAGE STUDY

joB No. 888053

BY JB DATE 2-24-89
REVWD. RU*\ DATE 7-%0\
REVISED

B. RETENTION




BENSON & GERDIN DIVISION OF CREEGAN & D'ANGELO PHONE (602) 258-3175 SHT. NO. 5,2 OF

TEMPE DR2INAGE STUDYY soB no. £ FOS3

BY Q).v'? DATEZ.2 9/,%

o

‘ I

| 3

e e

| .

\

| I

‘ p

‘ l
I\
(B

REVM DATE
Q ETE“ 7)0;\] REVISED
2.4 -7 8 (6/77 oF Sloen <)
ASSUME Qo VF DPREAINLGE ALEL /S Lroul DED

w) RETENTION Basinls IHICH Can oL
A 1o e — »2MHR. STorM (). 6o ) .

BVELY LING ABNE  JHAT /5 NELFloW , &ND NI
CETAINED, BUT FRo//DES FUpor= To THE P/T

D4 -CC  (CITT ep TEMPE )

LSSUME THET FUTURE TIPEVELOpiIENT oF THIS
DR NOLCE LBDEEL (yill CONFORAM To CUORRERENT
)T SF  TEAMPE REPUI/IREMENTS , LwHICN /S

DAl F BalNFLlLL OSER THE GNTIEE S/7& ou/et

S RETL/INED oN SITE |

SvEes s ABoss  TWe 2.4 " nwi osEeFton)  THE
Brs/NS | AND &l PP DOE LUl OF~  To THE F/ 7

Sivece TUE SToemM DRoiN /5 AvalLLiglLe IV 66*-5 57/ Sl & =
T RETENTION Ros/~nS wIte BLEED €FF INT©O 7'//6 P/ T .

WE pHAvE Aossurmern THAT LPPRee o (1. 29”)

Lol BE RETHINED SN S)7& LA~ NE/EL RELS/

THE P17
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BENSON & GERDIN

_ DIVISION OF CREEGAN & D'ANGELO

PHONE (602) 258-3175

SHT. NO. C] OF ' '\

TEMPE DRAINAGE STUDY

JoB NO. g8g8gn53
BY JB DATE2-24-89
REVWD. M\ DATE —',gg
REVISED
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C. INFLOW




l BENSON & GERDIN, INC. CONSULTING ENGINEERS PHONE (602) 258-3175 SHT. NO./™ 9 A OF "J
TEMPE DRLINLLE STURY 108 No. $BF 0553 ]
BY :}é DATEf,:t/.?‘*)
f"; Revwd. % DATEY /{?
I 2 MONTH FRECIPITATION SUMMARY - No EETENTION
DAY - YEAR oo - TEAR
I PREC|P. INFLOW FRECI P. INFLOW
l (INCHES) | (cFx |0%) | (INCHES) | (¢F =10 %)
PHroe I / 2.0 2.593 3 %5 &.3Y5
| LA:=1897 sort | jc 3 e SN CEIGR R oo
1A, 15 ) 3/ 2.53 0. 110 2.7% | D.2¢0
I 4l 0. 53 0.//0 2.7% 0. 269
& 2.53 o.lle 078 2. 260
I wZ 0 553 o110 078 2. 260
I pPHAsE I / Z2.@ 7. 555 3.85 27.99¢6
A= 5948 cemr. | |© /.3 8.J68 o | 295 /507
/4.8 ) 3] 253 6. 315 278 0. 897
I" 2A,1B,2C / Yo 253 ©.3/5 o.78 o, 897
ol 2.5% 2.8 | 298 2. 877
I 70 0.53 0.3/5 .78 2.897)
l PIHASE TIL / 2.0 o0 | 3285 3/ 19
A= 2.022 sopT. | [& /.3 9500 2.95 |
I 1A, 1B\ 2/ 0.53 o047 | 278 /.3%Y
24,28, 2C 1) 77, 253 i L Y IR h24Y
l 3 / ol 053 297 | 273 i 2qy
Tt 0.53 2.9 7w 278 /. 344
ONE YEAR - 24 HE SUMMARY - No EETENTION
I pese 1L ! 0.98 2.C073




BENSON & GERDIN, INC. CONSULTING ENGINEERS PHONE (6022583175 | sHT. No. { 28 oF

TEUPE CRLINAGE STUDY soBNo. B R 53

BY .__%)'3 DATEZ,?({_Zﬁ

REVWP/% DATE %Zﬁ
) REV. /
| DAY PRECIPITATION SUMMALERY - W7 EETENTION
DAN |00 - YEAR
FRECIP. INFLoW
(INCHES) (o s 1o®)
PHASE L ! 3. 85 £245
Prrs & X / 225 71.78%
I o *
f;/'f,—"—-’c 17‘ 7 - 3/9 24- q (ﬂ I

JOMPERING w7 | Dar - |00 YE. FEEC/IFP. [Fo&
Plose I w7 Ne RETEMTION ( IWFlow = 2. 169 crv)ot)

2,169 - 299w =
2, |4

5 oIFFGLENCE

' PETENTION Freir AEEAS  ZHA oND 728 LPoEs NOT
SB)eNIFICanTLY REPUCE e JoTor WVOLUME oF
EUNOFEF ENTERING THE FIT.




BENSON & GERDIN DIVISION OF CREEGAN & D'ANGELO PHONE (602) 258-3175 sHT. No. 5 OoF 11
TEUPE IDORAINAGE STUDY 1eBie @ goess
BY .—V/g DATEQ_?(/_%
REVWD./(/ DATE
REVISED

. compure RUNOEF ( PEp $cs METHoD )

wHELE - | eawsrions
OM BE L =N
2
' e 2
S = POTENTIAL A = (P-0.2¢)
MaxX. RETENTION e 005
A = PRAINAGE E / B ]
Lecs (S ML) e POQ el e
O PLECIP)TATION il [}%- sz F oA
(INEHES)
Fro= KRETHINED PRECIP. FPr = &Gu +» Fo
TEMPE = [, 24" - +
PHx. = [ 60" K= (5282) _ 2.32%2

Fr = DIEECT PREC/ P
CINC, ES )

£ = PERCENTAGE OF
DRAINAGE AREA |
WHERE EETENT/ION |
1S PRo/IDED

Dy = UNRETLINED RUNOFF
(CF = /O é)
RO AILERE ANO :
RETENTION 15 FEOMIPED,

&y 2 MNELFLOW RUMNOFF
FEop] UPSTRELM
JCETENTION PASINS
(crF <)o)

G = ToT7al RUNCFF
(EF %))

\
J

L i
]




c4 =f 17

5 YR - DAY 1

CITY OF TEMPE - ADOT PIT DIVERSION PROJECT
DETENTION BASIN

TOTAL RUNOFF CALCULATION

TRUTARY AREAS Wi 2/89

HOUR PRECIP, = 2.00 INCHES INTIALS: &8 QVERFLOW

FROH
AREA AREA  CN RETENTION DIRECT  RETAINED UNRETAINED TOTAL  UPSTREAM S AREASCH

l INOF 1 OF AREA RUNOFF  RUNOFF  RUNOFF  RUNOFF RETENTION  COEF.

NO. SQM PRECIP, RETAINED  INCHES CF*1076 CF*10"6  CF*1076  BASINS
IZA: 5 0,105 75 0,000 01 0,381 (.,000 0,09 0.093 0,000 3,333 7.88
5% 0.673 86 0.000 01 0.849 0,000 1.321 1,327 0.000 1,628 57.88
5% 0,517 12 0,000 0T 0,292 0.000 0.351 0,351 0.000 1.889 37,22
l 62 0,189 14 0,000 01 0,350 0.000 0.1% 0.154 0.000 31,516 13,99
66 0,080 19 0,000 01 0,522 0.000 0,097 0.097 0,000 2,658 6.32
68 0,080 82 0,000 01 0,649 0,000 0.121 0,121 0,000 2.19% 6.56
168 0,009 82 0,000 0% 0.6&9» 0,000 0,014 0.014 0,000 2,195 0,74
' 176 0,014 82 0.000 01 0.649 0.000 0,021 0,021 0,000 2,199 1.15
180 0,019 82 0,000 01 0,649 0,000 0,029 0,029 0,000 2,195 1.56
190 0,029 82 0,000 01 0.649 0.000 0,044 0,044 0,000 2,195 2,38
I 380 0,057 74 0,000 0 0,350 0,000 0,046 0,046 0,000 3.514 4,22
1B:208  0.004 98 0,000 01 1,774 0,000 0.016 0.016 0,000 0,204 0.39
120,016 98 0,000 o 1,774 0,000 0,066 0,066 0,000 0,204 1.5
l 336 0,034 90 0,000 01  1.09 0.000 0.086 0,086 0.000 1111 3.06
w008 % 0.000 00 LUE 0000 0.0% 0,095 0,000 0206 2,28
366 0,008 98 0.000 0 1774 0,000 0.033 0,033 0,000 0,204 0,78
M: 36 0137 75 0,000 01 0,381 0,000 0,121 0,121 0,000 31.333 10,28
l 38 0.082 88 0,000 01 0,965 0,000 0,184 0,184 0,000 1.364 1,22
& 0,192 90 0.000 01 1.094 0,000 0,488 0,488 0,000 1,111 17.28
§ 0,316 75 0,000 01 0,381 0,000 0,280 0.280 0.000 31,333 23.10
l &8 0,205 T4 0.000 01 0,350 0.000 0,167 0,167 0.000 3506 15,17
52 0.03 80 0.000 01 0,563 0.000 0,044 0,064 0.000 2.500 2.12
15  0.019 82 0,000 01 0.649 0,000 0,029 0.029 0,000 2,195 1.56
! 15 0,009 82 0,000 01  0.649 0.000 0.014 0,014 0,000 2.19% 0.74
I 162 0.019 82 0.000 01 0,649 0.000 0,029 0.029 0.000 2.19% 1.56
2B: 20 0.024 90 0,000 0 1.094 0.000 0,061 0,061 0.000 1111 2.16
22 0,138 87 0.000 01 0.906 0,000 0.290 0.290 0.000 1,496 12,01
I 26 0,282 90 0,000 01 1.09¢ 0,000 0.717 0.717 0,000 LI 25.38
28 0.537 89 0,000 01 1,028 0,000 1,282 1,282 0,000 1.3 41,19
320,220 85 0,000 01 0.795 0,000 0,406 0.406 0,000 1,765 18,70
l 0,220 87 0,000 01 0,906 0,000 0.463 0.463 0.000 1.696 19,14
116 0.030 82 0.000 01 0.649 0.000 0,045 0.045 0,000 2,195 2.46
118 0.126 87 0.000 01 0,906 0,000 0,265 0.265 0,000 1,496 10.96
128 0,009 82 0.000 01 0.649 0,000 0.014 0.014 0,000 2,195 0.74
' 132 0,011 82 0,000 01 0.649 0.000 0.017 0.017 0.000 2,195 0.90
138 0,015 82 0,000 01 0.649 0.000 0,023 0.0 0,000 2,195 1.2
146 0,013 82 0,000 07 0,649 0,000 0,020 0.020 0.000 2.19% 1.07
I 20:200 0,061 90 0,000 01 1,09 0,000 0,155 0.155 0.000 1111 5,49
300 0,089 90 0.000 01 1.094 0,000 0,226 0,226 0,000 1111 8.01
302 0.106 90 0,000 01 1.09 0.000 0.269 0.269 0,000 111 9.54
I 06 0.040 %0 0.000 00 1.0%  0.000  0.006  0.06 0000 LI 3.9
318 0,120 90 0.000 0 1.09 0,000 0,305 0.305 0,000 1L 10,80
24 0,120 90 0.000 01 1.09 0,000 0,305 0,305 0.000 1111 10.80
' 330 0.120 90 0,000 07 1.094 0,000 0,305 0,305 0,000 1111 10.80




i £5 o |7
i 340 0,120 9 0,000 02 1.094 0,000 0,305 0,305 0,000 1,111 10.80
| ™4 0,115 90 0,000 07 1.0%4 0,000 0,292 0,292 0,000 1111 10,35
I 360 0.061 90 0,000 07 1.0% 0,000 0,155 0.15% 0,000 1111 5.49
| 3+ 10 0.176 92 0.000 0% 1.237 0.000 0.506 0,506 0.000 0.870 16,19
| 30 0,087 34 0.000 07 0,744 0.000 0.099 0.099 0,000 1.905 4,79
1 I 5 0.316 92 0.000 01 1.231 0.000 0.908 0,908 0.000 0.870 29.07
‘ 70 0,070 84 0.000 02 0.744 0,000 0,121 0,121 0,000 1,905 5,88
116 0.03 84 0,040 0% 0.764 0.000 0.052 0.052 0,000 1.905 2.52
‘ I 140 0,212 84 (.00 0% 0.744 1,000 0,366 0,366 0,000 1,905 17,81
| 160 0.22 84 0,000 01 0,744 0.000 0,380 0,380 0,000 1,905 18,48
220 0,11 T4 0.090 1 0.3% 0.000 0,089 0.089 0,000 3.514 8,14
280 0.116 69 0.000 0% 0.217 0.000 0.058 0.058 0,000 4,493 8.00
l 291 0,063 88 0,049 03 0,965 0,000 0,141 0,141 0,000 1.364 5,54
306 0,054 84 0.000 0% 0,744 0,000 0.093 0.093 0,000 1.905 4,54
312 0,018 9 0.000 07 1.09¢ (4,000 0,046 0,046 0,000 1111 1.62
I 3130 0,132 86 0.0¢¢ 01 0.849 0,000 0,260 0,260 0.000 1,628 11,35
l RUNOFF SUMMARY
AREA  AREARCN RUROFF
I SQH CF*1076
SUBTOTAL 1A 1,712 139,863 2,296

SUBTOTAL 1B 0,085 8.058 0.297

T0TAL 1 1.857 147,941 2.593

SUBTOTAL 2A 1.013  80.215 1,355
SUBTOTAL 2B 1.625 142537 3.602
SUBTOTAL 2C 0,993  85.770  2.422

T0TAL 142 5,468 456.463  T7.550

SUBTOTAL 3 1574 133,936 3,120

TOTAL  1+2+#3 7,022 590.339 10,670




CoFI7

5 YR - DAY 16

CITY OF TEXPE - ADOT PIT DIVERSION PROJECT
DETENTION BASIN

TOTAL RUNOFF CALCULATION

i ITRIBUTARY MREAS we: 2/87 :
Mo woum ecie, - 1,30 ThCHES TS 2.4 OVERTLON
RO
MIA MREA O RETENTION DIRECT  RETAINED UNRETAINED TOTAL  URSTREAM  §  AREAECH
I 0P 107 AREA RUNOFF  RUNOFF  RUNOFF  RUNOFF RETENTION COEF,
M. SoH DECIP. RETAINED INCHES CFEI06 CPAIOS  CFEI06  BASINS
I sk 0005 75 0.000 0 0000 0000 0.0 0.0 0000 333 B8
% 0.6 86 0.000 00065 0000 0570 0.570  0.000 1638 5788
@ 0ST T2  0.000 00 0.0 0000 007 007 0000 188 3.
l 0 0089 Th 0,000 0 0087 0.000 0.0 0.0 0.000 351 1.9
6 0.080 19 0.000 0 0472 0000 001 0.032  0.000 2658 6.3
6 0080 82 0.000 0 0060 0000 0065 0.065 0,000 1% 6.5%
168 0.009 82 0.000 002 0000 0005 0005 0000 nI% 0.7
I b 0016 8 0.000 0 026 0000 0008  0.08  0.000 2% LIS
180 0.019 82 0.000 0 0263 0000 0001 0011 0,000 209 1.%
10 0.0 8 0.000 00 0243 0000 0016 0016 0,000 209 2.3
I W0 0.0 76 0.000 0 0087 0000 0011 0011 0.000 3516 42
B:208 0,006 % 0.000 0 1086 0000 0010 0010 0000 0,206 0,39
N 006 %8 0.000 0 108 0000 0.040  0.060 0000 0204 1.7
I B 00% %0 0.000 00 0531 0000 008 008 0000 LIL 3.06
w008 % 0.000 0 108 0000  0.05  0.05%  0.000 0204 2.2
% 0.008 % 0,000 00 1086 0000 0020 0020  0.000 0206 0.7
W 0T TS 0.000 o0 0000 0000 001 003 0000 31333 10,8
l W 0.082 88 0.000 0 04 0000 0086  0.08  0.000  1J6b 1.2
Woo00% % 0.000 0 0s 0000 037 0.37 0000 LUL 178
00036 15 0.000 0 0000 0000 007 007 0,000 333 23,00
I 0.5 Th 0.000 0 0087 0.000  0.060 006 0000 3516 15,07
9 0.0% 80 0.000 0 00% 0000 0015  0.015 0,000 2.50 .72
50 0.019 82 0.000 0 026 000  0.011 001 0000 2095 1%
I 15 0.009 82 0.000 0 0063 0000 0005 0,005 0,000 203  0.74
62 0.019 82 0.000 0 026 0000 0011 0011 0,000 2095 1%
W0 0.0 %0 0.000 0 0531 0.000 0030 0.0 0.000 LI 2Llb
o048 & 0.000 00400 0000 0413 0129 0.000 1A% 12,01
I % 0.8 %0 0.000 0 053 0000 0.4 0.8 0.000 LI 25,38
W 0.5 8 0.000 0 048 0000  0.606  0.606 0,000 1.3 4179
B0 85 0.000 0 01 0000 0.6 0069 0.00 1765 1870

30,20 87 0,000 01 0,602 0,000 0,205 0,205 0,000 1496 19.14
116 0,03 8  0.000 00 0.6 0,000 00017 0,017 0,000 2195 2.46
118 0,126 87 0.000 0 0.402 0,000 0.118 0118 0,000  1.49% 109
128 0,009 82  0.000 07 0.6 0,000 0,005 0,005 0.000 219  0.74
1320011 8 0.000 00 0,263 0,000 0,006 0.606 0,000 2195 0.9
138 0,015 82 0.000 07 0,2 0000 0,008 0,08 0000 219 1.2

I 14 0,013 82 0,000 00 0,26 0,000 0007 0.007 0,000 2195 LOT

20:200 0,061 90 0,000 00 0,531 0,000 0075 0,075 0,000 LI 5.49
300 0,089 9% 0,000 00 051 0,000 0J10 010 0000 Lo 8.0
302 0,106 90 0,000 00 0531 0,000 031 0031 0,000 LD 9.5
308 0,041 90 0.000 02 0531 0,000 0050  0.051 0,000 L0 3.69
38 0,20 %0 0,000 00 0,531 0,000 0,148 0,148 0,000 LIIT 10.80
32 0,120 %0 0.000 00 053  0.000 0148 0,148 0000 1011 10.80
330 0,20 %0 0,000 01 0,531 0,000 0148 0,148 0,000 LI 10.80




30 0,020 90 0,000 01

196 0,115 90 0,000 01

360 0,060 90 0,000 01

310 0076 92 0,000 01

300,057 8¢ 0.000 0%

5 0,318 2 0.000 01

700 0,070 8 0,000 0%

110 0.0 8 0.000 0%

140 0,212 8 0.000 0%

160 0,22 8 0,000 01

220 0.1 T4 0,000 01

280 0.116 69 0.000 01

291 0.063 88 0,000 01

300 0,056 8 0,000 01

312 0,018 %0 0.000 01

330 0,132 86 0.000 01

RUNOPF SUMMARY

AREA  AREA*CN  RUNOFF
il CF#10°6

SUBTOTAL 1A 1,712 139.883  0.836
SUBTOTAL 1B 0,085  8.058 0,170
T0TAL | 1.857 147,941 1.006
SUBTOTAL 2A 1.013 80,215 0,510
SUBTOTAL 2B 1.625 142,531 1.646
SUBTOTAL 2C 0,953  85.770 1,175
T0TAL 142 5,668 £56.463 3,163
SUBTOTAL 3 1976 133,93 1,403
T0TAL  1+243 7,022 590,399 4.566

0.531
0.531
0.531
0.63
0.29
0,635
0.2%9
0.299
0.299
0.299
0.087
0.033
0,441
0.299
0.531
0,365

0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.148
0.142
0.075
0.260
0.040
0.466
0,049
0.021
0.147
0.153
0.022
0.009
0.069
0.038
0.022
0.112

0.148
0.182
0.07%
0.260
0.040
0.466
0.089
0.021
0.147
0.153
0.022
0.009
0.065
0.038
0.022
0.112

0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000

10,80
10,35
5.4
16.18
679
2,07
5,88
2.5
17.8]
18,48
8.1k
9.00
5,54
b5k
162

11,35

G laE



i 5 YR - DAYS 31 co gl
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1 61
CITY OF TEMPE - ADOT PIT DIVERSION PROJECT 77 (3

DETENTION BASIN

TOTAL RUNOFF CALCULATION

TRIBUTARY AREAS Wi 2-89

24 HOUR PRECIP, = 0,53 INCHES INTIALS:  Z§ OVERFLON

FRON
I AREA  AREA  CN RETENTION DIRECT  RETAINED UNRETAINED TOTAL  UPSTREA S AREA*CK

INOF 1 OF AREA RUNOFF  RUNOFF  RUNOFF  RUNOFF RETENTION  COEF.

K0, SQH PRECIP. RETAINED INCHES CP41076  CP*10°6  CF*10°6  BASINS
l JA: 5 0,105 75 0.000 01 0.006 0,000 o0.001 0001 0,000 3.33 7.8
5 0,673 86 0,000 00  0.02 0,000 0,03 0,03 0,000 [.628 57.88
580,517 70 0,000 01 0017  0.000 0,020 0020 0000 3.889 3722
l 62 0,189 T4 0,000 01 0.009  0.000 0,006  0.004 0,000  3.51& 13.99
8 0,080 19 0,000 01 6,000 0,000 0,000 0,000 0000 2,658  6.32
68 0080 82 0,000 01 0.006 0,000 0,001 0,001 0,000 2,19  6.56
I 168 0,009 8 0,000 01 0.004 0,000 0000 0,000 0,000 2.195 0.7
i 174 0,004 82 0,000 0f 0,004 0,000 0,000 0,000 0,000 2195 LIS
| 180 0.019 82 0,000 01 0,006 0,000 0,000 0,000 0,000 2195 1.5
190 0,029 82 0,000 07 0,004 0.000 0,000 0000 0,000 2,19  2.38
| I 380 0,057 76 0,000 0l 0,009  0.000 0,000 0,000 0,000 3514 422
‘ 18:208 0,004 98 0.000 07 0,35  0.000 0,003 0,003 0,000 0208 039
| 320,016 98 0,000 01 045 0000 0,013 0013 0,000 0206 1.7
| I 136 0.0% 90 0,000 07 0.067 0000 0,005 0,005 0,000 LIl 3.06
| 60,000 9% 0,000 0 0,35 0,000 0,018 0,018 0000 0204 225
| 34 0,008 98  0.000 00 0.4 0,000 0,006 0,006 0,000 0206 0,78
| W 36 0,037 15 0.000 0 0.006 0,000 0,002 0,002 0,000 3333 10,28
{ l 3% 0082 88 0,000 01 0.041 0,000 0008 0,008 0,000 1364 7.2
| 4 0,192 % 0,000 0 0.067 0,000 0,030 0,03 0000 LIII 17.28
| 80316 75 0,000 0 0.006 0000 0,004 0,006 0,000 333 270
| I 80205 T4 0,000 0 0,009  0.000 0,004 0006 0,000 3514 15,017
| 5 0,03 80 0,000 07 0.000  0.000 0,000 0,000 0,000 250 2.7
| 15 0.019 8 0.000 07 0.006 0,000 0000 0,000 0,000 2195 1.5
| l 15 0,009 82 0,000 0 0,006 0,000 0,000 0,000 0,000 2,19 0.7
| 162 0,019 82 0,000 00 0.006 0,000 0,000 0,000 0,000 2195 1.5
%:2 002 90 0,000 01 0.067 0,000 0,006 0,004 0,000 1111 2.16
22 0,138 87 0.000 01 0.031 0,000 0.0010 0,010 0,000 1.9 12,01
I % 0,28 % 0,000 01 0.067  0.000 0,046  0.08 0,000 L1 25.38
80,537 89 0.000 01 0.05  0.000 0,066 0066 0,000 1,236  47.79
30,220 85 0,000 0r  0.016 0000 0,008 0,008 0,000 1.765 18,70

0,220 81 0,000 00 0031 0,000 0,016 0006 0,000 1.49% 19.14
116 0,030 8 0,000 0t 0,006 0000 0,000 0,000 0,000 219 2.4
18 0.2 81 0,000 0 003 0,000 0,009 0,009 0,000 1.4% 10.%
128 0.009 82  0.000 07 0,006 0,000 0,000 0000 0,000 219  0.74
1320011 82 0.000 0 0,006 0000 0000 0,000 0,000 209 0.5
138 0,015 82 0.000 07 0,004 0000 0000 0,000 0,000 209 @ 1.23

l 146 0,013 82 0.000 0 0,004 0000 0000 0,000 0,000 2195 1.07

20:200 0,061 90 0.000 07 0,067 0000 0.009 0,009 0,000 LIT 549
300 0,089 90  0.000 01 0067 0,000 0016 0014 0,000 LI 8.0
302 0,106 90 0,000 0L 0,067 0,000 0,016 0006 0,000 LI 9.5
308 0,041 90 0.000 0t 0,067 0000 0006 0,006 0,000 LIl 3.69
8 0,120 %0 0,000 0z 0067 0,000 0,019 0019 0,000 LI 10.80
320,120 9% 0,000 0t 0.067 0000 0,019 0013 0,000 LT 10,80
330 0020 %0 0.000 0 0.067 0000 0019 0,019 0,000 LII 10,80




W00.120 % 0,000 0

W05 9 0.000 01

l %0 0.060 90 0,000 01

010 0076 % 0,000 01

00 0.057 86 0,000 01

l 0.6 92 0,000 0

000000 86 0,000 01

o 0.03 8 0,000 01

W01 8 0.000 01

60 0.2 8 0.000 01

m o 0Il 76 0.000 0

280 0,016 69 0,000 0

I 2 0.063 88 0,000 0

300 0.05 86 0,000 01

W 0.018 90 0,000 01

330 0,132 86 0,000 0%
RUNOFF SUMMARY

AREA  AREA‘CN  RUNOEF

SO CP10%

GOBTOTAL 1A 1772 139.883  0.064

SUBTOTAL 1B 0.085  8.058  0.046

AL 1857 147,91 0,110

SUBTOTAL 24 1013~ 80,215 0,048

SUBTOTAL 2B 1.625 162,531 0,157

SUBTOTAL 20 0,953 85.770  0.148

WAL 18 S.448 456,463 0,315

SUBTOTAL 3 1576 133,93  0.161

W00 14) 1022 590399 0.476

0.067
0.067
0.067
0.103
0.011
0.103
0.011
0.011
0.011
0.011
0.009
0.033
0.041
0.011
0.067
0.023

0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0,000

0.019
0.018
0.009
0.082
0.001
0.076
0.002
0.001
0,005
0.006
0.002
0,009
0.006
0.001
0.003
0.007

0,019
0.018
0.009
0.062
0,001
0.076
0.002
0.001
0.005
0.006
0.002
0.009
0.008
0.001
0,003
0.007

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

LA
L
L1
0.870
905
870
905
1.969
1,905
.50
ik
493
364
i.909

— e (BB s Sy e

628

10,80
10.35
5.49
16.19
4,74
29.07
5.88
2.52
i7.81
18.48
8.14
§.00
5.5
4,54
1.62
11.3

cq o |71



CITY OF TEMPE - ADOT PIT DIVERSION PROJECT
DETENTION BASIN

TOTAL RUNOFF CALCULATION

IRIBUTARY AREAS we: 2-87
& HOUR PRECIP, = 3,85 INCHES INITIALS: 24 OVERYLON
FROY
BEA MREA O RETENTION DIRECT  RETAINED UMRETAINED TOTAL  UPSTREAM
I INOF 1OF AREA RUNOFF  RUNOFF  RUNOFF  RUNOFF RETENTION
M. SO PRECID, RETAINED INCHES CRAI06  CPAI06 CPA10%6  BASINS
Iu.: % 0005 75 0.000 00 LSS 0000 037 079 0.000
% 0.673 86 0.000 00 2410 0.000 3.6 3769 0.000
0517 1 0.000 00 LIS 0.000 L& 1629 0.000
l 60 0089 T4 0,000 0 LT 0000 0.6 0653 0.000
6 0,080 719 0,000 00 LB 0000 0.8 0.6 0.000
6 0.080 8 0,000 00 2075 0,000  0.38 0.8  0.000
168 0,009 8 0,000 00 0.075 0,000 0,063 0,063 0,000
l 76 0016 82 0,000 00 .05 0.000 0,068 0,068 0.000
180 0019 82 0.000 0 2.0 0,000 0.0 0092 0,000
’ 190 0.029 & 0,000 00 2.0 0.000 0.0 0,040 0.000
‘ I W 0,057 76 0,000 01 LT 0,000 0097 0.197  0.000
- o o0 % 0,00 00 .65 0,000 0.03%  0.0% 0000
| 0016 9% 0,000 00 3615 0,000 003 0.3 0,000
| I W6 0.03% 90 0.000 o LI 0000 0.219  0.219 0,000
| W00 % 0.000 00 3615 0,000 0% 003 0,000
| W 0008 %8 0,000 00 3605 0.000 0.0  0.067  0.000
o3 00375 0,000 00 1555 0.000  0.495  0.4% 0000
| I %0082 88 0.000 01 2590 0.000  0.493  0.493  0.000
| 00009 90 0,000 o0 7T 0000 1239 1239 0,000
| B036 75 0.000 o0 1555 0,000 L& 116 0.000
I 80.205 76 0.000 01 LT 0000 0708 0708 0.000
9 0,03 80 0.000 00 1918 0.000 0052 0.0 0.000
50 0.019 8 0000 0 2.0 0,000 0,09  0.69 0,000
l 156 0.009 82 0,000 00 .05 0.000  6.08  0.040 0,000
1 0,019 8 0.000 o0 2075 0,000 0.0%  0.0% 0,000
W 0,004 90 0,000 O LT 0000 0055 0055 0.000
2048 8T 0.000 01 2499 0.000  0.801  0.801  0.000
l % 0.8 % 0,000 o .77 0000 1819 1819 0,000
%0537 89 0.000 00 2683 0,000 3 LI 0,000
020 85 0,000 O 0.3 0.000 188 1188 0.000
l Woo0.20 81 0.000 00 2.4%9  0.000 12T LT 0.000
M6 0.0 82 0.000 0 2.0 0.000 0045 0045 0,000
8 0.2 87 0.000 00 2499 0.000 0.2 0.2 0,000
128 0.009 8 0.000 00 .05 0.000  0.08  0.083  0.000
I 000 8 0.000 0 .05 0.000  0.05  0.05  0.000
18 0.015 8 0.000 G 2.0 0.000  0.012 0072 0.000
6 0.013 82 0.000 00 .05 0.000  0.06  0.06 0,000
I 20:200 0.0 % 0,000 0 27 0.000  0.3%  0.3%  0.000
00 008 %0 0,000 00 LT 0.000 0576 0576 0.000
0 0,006 %0 0.000 00 L7 0.000  0.686  0.684  0.000
l 0 0,060 %0 0,000 0 0 0.000 0.265  0.265 0,000
010 % 0,000 o0 .77 0000 0.7 0776 0.000
60020 % 0,000 00 g1 0000 007 0076 0.000
I W00 % 0.000 0 I 0000 0776 0074 0.000

100 YR - DAY 1

5
COEF.

3,34
1.628
1.889
3.514
2.658
2.19
1,19
219
19
2.19)
1514
0.204
0,204
1111
0.204
0.204
3.3
1.364
I,
3,333
3514
2.500
.19
2.19%
2.19%
LI
1,494
1.4
1,236
1,765
1,494
2.19%
1,494
.19
.19
2,19
2,19
1111
1111
1111
L.
1.1
1111
1111

AREARCN

1.88
57.88
.0
13.99

6.32

6.56

0.74

.15

1,5

2.38

§,22

0.39

1.57

3.06

2.1

0.78
10.28

1.2
17,28
23.10
15.17

.12

[.56

0.74

1.56

2.16
12.01
25.38
47,79
18.70
19.14

2.46
10.96

0.74

0.90

.23

1.07

5.49

8.01

9.54

3.69
10.80
10.80
10.80

N o= |77



30 0,120 90 0,000 01

3% 0,115 %0 0,000 01

30 0,060 90 0,000 01
310 0076 92 0,000 07
3000057 8 0.000 01

50 0316 92 0,000 0

70 0,070 8  0.000 0%

110 0.03 8  0.000 01

160 0.212 8 0.000 0%

160 0.22 8 0,000 01

20 041 160,000 0%

280 0.116 69 0.000 01

291 0,063 88 0.000 01

300 0,05 8 0,000 01
320,018 90 0,000 01

330 0.132 8 0,000 01

RUNOFF SUMMARY
* AREA  AREA*CN  RUNOFF
-~ SQM CF*1076
SUBTOTAL 1A 1772 139.883  1.698
SUBTOTAL 1B 0,085 8,058  0.648
T07TAL 1 1.857 147,981 8.3 °

SUBTOTAL 2A 1013~ 80,215 4,495
SUBTOTAL 2B 1.625 162,537 9.69
SUBTOTAL 2€ 0,953 85,770 6.149
T07TAL 142 5,868 856,463 22,496
SUBTOTAL 3 1,574 133,93  8.673
T0TAL 14243 7,022 590399 31,169

2111
.11
2117
2.913
2,239
2.913
2,219
2.9
2,29
2.239
1,487
1.170
2.590
1,239
2,111
2,411

0.000
0.000
0,000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000

0,774
0.78
0.394
1.216
0.297
2.182
0.364
0.156
1,103
1.145
0.380
0,315
0.379
0.281
0.116
0.739

0.774
0.18
0,394
1.216
0.297
2,182
0.364
0,156
1,103
1,145
0.380
0.31%
0.319
0,281
0.116
0.739

0.000
0.000
0.0%0
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.060
0.000
(.000
0.000

10.80
0.3
5.49
16.19
4,79
29.07
5.88
1.5
17.81
18.48
8,14
8.00
5.5¢
4,54
[.62

11.35

cller |7




I 100 YR - DAY 16 a2 o |7
CITY OF TEMPE - ADOT PIT DIVERSION PROJECT '
DETENTION BASIN ALso USE’? FaR ,,/‘Yz Lol
I (PrECIP = 0.98")
TOTAL RUNOFF CALCULATICN
'RIBUTARY ARRAS M A-87
4 HOUR PRECIP, = 0.95 INCHES s 2.8 OVERFLOV
FROK
lAREA AREA  CN RETENTION DIRECT  RETAINED UNRETAINED TOTAL  UPSTREAM S AREA*CH
INOF 10F AREA RUNOFF  RUNOFF  RUNOFF  RUNOFF RETENTION  COEF.
K0, SQM PRECIP, RETAINED INCHES CF#10°6  CF#1076  CF*10°6  BASIAS
lu: s 0,005 75 0,000 01 0.022  0.000 0,005 0,005 0.000 3.3 T.88
5 0.673 86 0.000 00 0173 0.000 0,270 0,271 0,000  1.628  57.88
0517 T2 0,000 0 0.007 0.000 0,009 0,009 0,000 3.889 3.2
I 62 0,188 T& 0,000 01  0.016 0,000 0,007 0,007 0,000  3.514 13,99
6 0,080 79 0.000 01 0.057 0,000 0,011 0,011 0,000 2,68 6,32
6 0.080 82  0.000 07 0.9 0,000 0.018 0,018 0,000 219 6.6
l 168 0.009 82 0,000 01 0.09 0,000 0,002 0,002 0,000 2195 0,74
174 0,014 82 0.000 01 0.09 0,000 0,003 0,003 0,000 2195 LIS
180 0,019 8 0,000 01 0.09  0.000 0,006 0,006 0,000 2195 L5
19 0,029 82 0,000 0l  0.09  0.000 0,007 0,007 0,000 2,195 238
I 380 0,057 76 0,000 01 0.016 0000 0,002 0,002 0,000 3514 422
1B:208 0,006 98  0.000 01 0763 0,000  0.007 0,000 0,000 0204 039
312 0,016 98 0.000 01 0.4 0,000 0,028 002 0,000 0208 15T
l 336 0,03 %0 0,000 01 0.8  0.000 0,023 0,023 0,000 L1l 3.06
346 0,03 9% 0,000 oI 0743 0.000 0,060 0,080 0000 0,204 2,2
34 0,008 9 0,000 01 0.4 0.000  0.014  0.014 0.000 0206  0.78
W36 0,137 75 0,000 oI  0.022 0,000 0,000 0,000 0,000 3333 10,28
I 380,082 8 0,000 00 0.295 0000 0,04 0,043 0,000 L.36& 7.2
0092 90 0,000 01 0.8  0.000 0.28 0,128 0000 111 17,28
80316 15 0,000 07 0.022 0,000 0,016 0016 0,000 333 2370
l 8 0,205 76 0,000 0f 0.016 0000 0,008 0.008 0000 3514 15.17
52 0,03 80  0.000 0 0.069  0.000 0,005 0,005 0,000 2,500 2.7
150 0,019 8  0.000 01  0.09  0.000 0,006 0,006 0,000 2095 1.5
15% 0,009 82 0,000 o 0.9 0,000 0.002 0,002 0,000 2195 0.4
162 0,019 8 0,000 0 0.9 0,000 0.006 0,006 0,000 2,19 1.5
2: 20  0.024 90 0,000 0f 0,288 0.000 0,016 0,006 0,000 LI 216

220,138 87 0.000 0 0.9  0.000 0,063 0,063 0,000 1.49 12.00
l 2 0,282 90 0,000 0 0,28 0,000 0,89  0.89 0,000 LI 29.38
80,537 89 0,000 00 0.2%% 0,000 0318 0318 0,000 1.2 4179
320220 8 0,000 0 0151 0,000 0,077 0,077 0.000 1,765 18,70
l 3% 0,20 87 0,000 01 0.9 0,000 0.0 0,101 0,000 1.9 1914
116 0,030 8 0,000 01 0,09 0,000 0,007 0,007 0,000 2,195 2.4
118 0.126 87 0.000 01 0.19% 0,000 0.058 0,05 0,000 1.49% 109
l 128 0,009 82 0,000 0t 0.0% 0000 0.002 0002 0,000 2195 074
132 0,011 82 0,000 0 0,0% 0,000 0,002 0002 0,000 2195 0.5
138 0,015 82 0,000 0 0.0% 0000 0,003 0,003 0,000 219 1.2
146 0,013 82 0,000 0 0.0%  0.000 0,003 0003 0,000 2,195 1.0
I 20:200 0,061 90 0,000 01 0,88  0.000 0.041 0,061 0000 LIl 5.49
300 0.089 90 0,000 0 0288 0,000 0,060 0,060 0,000 LT 8.0
302 0,006 90 0,000 07 0,288 0,000 0071 0070 0,000 LIT 954
I 308 0,060 90 0.000 0 0,288 0,000 0,027 0,027 0000 LI 3.69
18 0,120 %0 0,000 0t 0.8 0,000 0080 0,080 0,000 LIIT 10,80
326 0,120 9% 0,000 0 0,288 0,000 0,080 0,080 0,000 1111 10,80
I 330 0,20 90 0,000 0t 0,288 0000 0,080 0,080 0,000 LIl 10.80




0.288
0.288
0.288
0.366
0.131
0.366
0.131
0.130
0.131
0.131
0.016
0.001
0.225
0.131
0,288
0.173

30 0,120 %0 0.000 01
%6 0,115 %0 0.000 01
360 0,060 %0 0,000 01
010 0076 92 0.000 01
300,057 86 0,000 01
5 0316 92 0,000 0%
70 0,070 8 0,000 i
10 0.03 8 0,000 0%
140 0,212 8 0,000 01
160 0,22 8 0,000 01
120 0.01 16 0,000 01
280 0.116 69 0,000 1
291 0,063 88 0,000 01
300 0.056 84 0,000 01
32 0,018 30 0.000 01
330 0,032 86 0.000 01
RUNOFF SUMMARY
AREA  AREA*CN  RUNOFF
SQN CP+1076
SUBTOTAL 1A 1772 139,883 0,339
SUBTOTAL 1B 0.085  8.0%  (0.111
T07TAL 1 1,857 147,981 0.449
SUBTOTAL 2A 1.013 - 80,215 0,218
SUBTOTAL 2B 1,625 142,537 0.839
SUBTOTAL 2C 0,953  85.770 0,638
T0TAL 142 5,468 456,463 1.507
SUBTOTAL 3 1576 133,93 0.716
T0TAL 14243 7,022 590.3%9 2.3

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000

0,080
0.077
0.041
0.150
0.017
0.269
0.021
0.009
0.064
0.067
0.004
0.000
(.033
0.016
0.012
0.053

0.080
0.017
0.061
0.150
0.017
0.269
0.021
0.009
0.064
0.067
0.004
0.000
0.033
0.016
0.012
0,053

0,000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

I
L1
LN
0.870
1,905
0.870
1,905
1,905
1,905
1,905
3504
£.493
1,364
1,905
1.
1.628

10.80
10,35
5.49
16,19
4,79
29.07
5.88
2.52
17.81
18.48
§.14
8.00
5.54
4,5
1,62
11.35

Cl%d |7




100 YR - DAYS 31 Cld = |7
46 .
61

CITY OF TEMPE - ADOT PIT DIVERSION PROJECT 76

TOTAL RUNOFF CALCULATION

I DETENTION BASIN

RIBUTARY AREAS w:  2/87

& HOUR PRECIP, = 0.78 INCHES nTaLS: g9 OVERFLOV

FRO
A MREA N RETENTION DIRECT RETAINED UNRETAINED TOTAL  UPSTREAK S AREARCH

INOF 1OF AREA RUNOFF  RUNOFF  RUNOFF  RUNOFF RETENTION COEF,

N0, SOM PRECIP. RETAINED INCHES CPA10%6 CP*10%6  CP#I0%6  BASINS
I':.a: 50005 75 0,000 01 0.006  0.000  0.000 0,000 0.000 333 7.8
% 0673 86 0,000 01 0.099  0.000 055 0055  0.000  1.628  57.88
0507 T2 0.000 0L 0.000 0000 0,000 0,000 0,000 3.889 37.2
I 62 0,189 76 0,000 01 0.002 0.000 0,001  0.00 0000 3514 1399
66 0,080 719 0,000 o1 0.021  0.000  0.006 0,006 0,000 2658  6.32
66 0,080 82 0,000 01 0.046 0000 0,009 0009 0000 2095 6.5
168 0.009 82 0,000 01 0066  0.000 0,000 0,000 0,000 2.1%  0.74
I 60,016 82 0,000 01 0.046 0000 0,000 0000 0000 2195 LI
180 0,019 8 0.000 0L 0.066  0.000 0,000 0,002 0000 2195 1.5
19 0.029 82 0,000 0L 0.066 0000 0,003 0,003 0000 2,095 2,38
I B0 0057 76 0,000 o1 0.000 0,000 0000 0000 0,000 3514 4.2
(3:208 0004 9 - 0,000 00 0579 0.000 0,005 0005  0.000 0,204 0,39
120016 9% 0,000 01 0579 0.000 002 0,02 0,000 0204 1.5
l ¥ 0.0 90 0,000 oL 0086 0.000 0,015 0015 0000 LIII 306
| W00 9% 0,000 00 0579 0.000 0031 0,03 0000 0.06 2.
‘ e 0,008 98 0,000 oL 0579 0.000 0001 0001 0000 0206 078
| W 00315 0,000 00 0004 0000 0000 0000 0000 3.3 10.38
I B 0.08 88 0,000 00 0138 0.000 0,026 002 0,000 1364 1.2
00 0.9 90 0,000 oL 0.8  0.000 0,083  0.083 0000 LML 17,28
900316 15 0,000 01 0.006  0.000 0,003 0,003 0,000 3333 23.70
I @ 0.205 76 0,000 o0 0.002 0.000 0000 0000 0000 3516 1507
$  0.03 80 0,000 o1 0.0  0.000 0,002 0,002 0000 2500 2.2
50 0,019 82 0.000 01 0.066  0.000 0,000 0,002 0000 219 1.5k
1% 0009 8 0,000 0L 0.066  0.000 0,000  0.000 0,000 2.1% 0.7
I 162 0,015 82 0,000 01 0.066  0.000 0,002 0,002 0000 219 1.5
B:20 0026 90 0,000 oL 0.8  0.000 0010 0010 0000 LI 2.6
2 0138 81 0,000 o0 0017 0.000 0,038 0,038 0000 1.49% 12,01
I % 0.8 90 0.000 o0 0.8  0.000 0022 002 0000 1011 29.38
B 0.5 89 0.000 00 060 0.000 0200 0,200 0,000 1,236 47.79
10220 85 0.000 o1 0,083 0.000 0040 0,083 0000 1765 18.70
I W00 81 0.000 00 0017 0.000 0,060  0.060 0,000  1.49% 1914
M6 0,00 8 0.000 01 0046  0.000 0003 0,003 0,000 2095 2.4
8 0.2 8T 0.000 o0 0017 0.000  0.034 0,03 0000 1,49 10.%
8 0009 82 0.000 01 0.0  0.000 0001 0,000 0000 2,19 074
I 300011 8 0,000 01 0.066  0.000 0001 0,000 0000 2,095 0.9
38 0.015 82 0.000 01 0.4  0.000 0,002 0002 0000 219 123
6 0013 8 0.000 o0 0.066  0.000 0000 0000 0.000 219 107
I 2:200 0061 %0 0,000 01 0.8  0.000 0,026 0,02 0000 LI 549
00 0.089 %0 0.000 o0 0.8 0,000 0,039 0,01 0000 LU 8.0
02 006 9 0,000 01 0.1  0.000 0.046 006 0000 1111 9.5
I 08 0.041 90 0,000 o0 0.8 0000 0018 0018 0000 LII 369
3§ 0,120 90 0,000 00 0.8  0.000 005 005 0,000 LI 10.80
26 0,120 90 0,000 o0 0.8  0.000 0,05 0052 0,000 LI 10.80
I #0020 90 0,000 o0 0.8  0.000 0,05 005 0,000 LI 10.80




W0 0,020 90 0.000 01
360,115 90 0,000 01
I 360 0.061 90 0.000 01
3010 0,176 92 0,000 01
3000057 8 0.000 01
I 5 0,316 %2 0.000 01
7000070 8 0,000 01
110 0,03 8 0.000 01
140 0,212 84 0,000 01
160 0.22 8 0,000 )
20 001 T& o 0.000 0%
280 0.116 69 0,000 01
291 0,063 88 0.000 01
300 0,05 8 0,000 01
312 0,018 90 0.000 01
330 0,32 8 0,000 01
RUNOFF SUMMARY
AREA  AREA*CN  RUNOFF
SQK CFA1076
SUBTOTAL 1A 1772 139.883 0177
SUBTOTAL 1B 0,085 8,058  0.083
T0TAL 1 1.857 147,941 0,260
SUBTOTAL 24 1013 © 80,215 0,121
SUBTOTAL 2B 1,625 142,531 0515
SUBTOTAL 2C 0,95 85,770 0.413
T0TAL 142 5,468 456,463 0.897
SUBTOTAL 3 1576 133,936 0,447
T0TAL  1+2+3 7,022 590,399 1,344
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100 YR - DAY 1 Cle a 17
-RETENTION PROVIDED'IN SUBAREAS 2B and 2C

CITY OF TEMPE - ADOT PIT DIVERSION PROJECT
DETENTION BASIN

TOTAL RUNOFF CALCULATION

28:20 002 %0 1.600 01 2717 0013 026 0037 0013 LA 216
200138 81 1.600 201 2499 0,058 0,641 0,699 0,058  1.49% 12,01
2% 0,282 %0 1.600 00 2777 0,0% 1456 1610 0,15 LD 25,38

80537 89 1.600 01 2683 0,270 2,677 2947 0,210 L2 4178
300,20 85 1.600 01 232 0076 0,9%  1.024 0,074 1765 18,10
3% 0,20 81 1.600 01 2499 0,092 1,022 LIT& 0,092 1.4%% 1914
116 0,030 82  1.600 201 2,075 0007 0016 0,122 0.000 2195 2.46

118 0,126 87 1.600 201 2,499 0,053 0,585 0,638  0.053  L.4% 10,9
128 0,009 82  1.600 200 2,075 0,002 0,03 0,037 0,002 219 0.74
132 0,011 82 1.600 201 2075 0,002 0.082 0,045 0,002 2019  0.90
138 0,015 82 1,600 201 2,075 0,003 0.0%8 0061 0003 219 L2
146 0,013 82 1.600 201 2,075 0,003 0,05 0,053 0,003 219 LO7
20:200 0061 90 1240 001 2717 0218 0000 0218 0218 LII 549
300 0,089 %0 1.240 1001 2777 0318 0000 0318 0318 LI 8.0
302 0,06 %0 1.240 1002 2717 0,319 0,000 0379 0319 LD 9.5
308 0,041 %0 1,240 1008 2,711 0.4 0,000 0,146 0,146 LI 3.69
8 0,120 9% 1240 1000 2717 0,429 0,000 0,429 0429 LI 1080
326 0,120 % 1,240 1005 2717 0,429 0,000 0.429 0,829  LIIL  10.80
30 0,120 %0 124 1000 2777 0,629 0,000 0,629  0.429 L1 10.80

RIBUTARY AREAS mrg: A~ 89
24 HOUR PRECIP, = 3,85 INCHES mirias: 24 OVERPLOW
' FROM
AREA  AREA O RETENTION DIRECT  RETAINED UNRETAINED TOTAL  UPSTREAM S AREA*CN
INOF L OF AREA RUNOFF  RUNOFF  RUNOPF  RUNOFF RETENTION  COEF,
luo. SOH PRECIP, RETAINED INCHES CP#10°6 CP#10°6 CFA10°6  BASINS
Th: 54 0,105 75 0.000 01 1.5%5 0,000 0,379 0,379 0,000 3333 7.88
S 0.673 8 0.000 00 2411 0,000 3769 3769 0,000  1.628  57.88
I 0517 12 0,000 00 L3 0,000  1.629 1.9 0.000  3.889 31.22
6 0,189 T4 0,000 0 1.487 0,000  0.653  0.653 0,000 3516 13,93
6 0,080 79 0.000 0 1862 0,000 0,362 0362 0,000  2.658 6,32
I 68 0.080 82 0,000 0 2.075 0,000 0,386 0.8 0,000 2195 6.5
168 0,009 8 0,000 0 2.075 0,000  0.063 0,043 0,000 2195  0.74
176 0,016 82 0,000 07 2.075 0,000 0.068 0,068 0,000 2195 LIS
180 0,019 8 0,000 00 2.075 0,000 0,09 009 0,000 2195 1.5
I 19 0,029 82 0,000 07 2.075 0,000 0.140  0.140 0,000 2.1% 2,38
30 0,057 - T4 0,000 o 1487 0.000 0,197 0,097 0,000 3514 &2
1B:208 0,006 %8 0,000 0 3.615 0,000  0.03 0,03 0,000 0206 0.3
I M2 0,016 %8 0,000 0l 3.615 0,000 0.3 003 0000 0208 157
16 0,03 %0 0,000 01 777 0.000  0.219 0,219 0,000 LI 3.08
%6 0,02<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>