3
N
Sewage -
Lsgomal ' = .
KOs B g : il

e

T, 2,

+ Ve Koy

hieadi )

Theas Fanl
Aarporti
I

s¥sler Tank

gy y

]

-4

E_ :

>

CASA GRANDE |

L

Byg ww e

- s
ER AN EeT
NGEraE -

& W
sh AL :
= %

i
4
i
i wal
. . i3 poso | A ——
I : ; TSubslatong
ety z //‘
3
st iy i s e

NTL

DFE N E
I

i
1
arit

'CARTER ASSOC

5
&

ATES,

Attt

oM

Inc,

33




ENGINEERS + PLANNERS + SURVEYORS

e ENTRANCO
2400 WEST DUNLAP AVENUE, SUITE 100

LETTER OF , PHOENIX, AZ 85025

{602) 264-1228
TRANSMITTAL O MEMORANDUM FAX: (602) 943-5068

To: /Tf’ﬁ A Uf,’fil /"}Es“'gf‘r‘" {1 . Date: !) 7 {4—2‘:“

T

g -

f i {.‘; <y - Hildeaed Al i ST
H

Project..

K
. 0 s - T
Tilerse | /N7 Sim]ol Voot isdal 2SIV 1%
_ Project No.:__—" & (& el
Attention: fﬁw» Tﬂ\J (= ( t 1&4_ 7o\ - Re:
[ ooy S ﬁ?* Y Loy &)
—:E'::;&TTACHEO B ORIGINALS
6 UNDER SEPARATE COVER o PRINTS Q OTHER
FOR YOUR \};Jyfpnmrronmss o AS REQUESTED 0 OTHER
ouR " & reviewes ' D NOT APPROVED
AGTION: o APPROVED ’ o SEE AEMARKS o OTHEAR
REGUESTED o APPROVAL O MAKE CORRECTIONS NOTED
ACTION: O REVIEW & COMMENT o REVISE & RESUBMIT o OTHER
NO OF DRAWING ‘
COPIES NUMBER DESCRIPTION .
e 1=, f et . - : }"i"" " 42 £
{ P i [ U adsaai ol ey (g g LT §
° . . - B i . P
‘ - Qf JingDy sAneied. Ddmamsad  SHADY :“w{/ A O .?z}

Remarks: %{‘—\*’\ b ’{E:mie L e

o~ }\.,g LQ"'{ t)if{f &, ‘»:3 f 1‘? }t\* { '}%}ﬂa e ‘f\-*-{;}"j- R g--:{,i-'-ris.‘fy{?;

%-,’. ¢ Tl\&‘i—!“-l e ?{ﬁ'« a{"r’m;f’{; . t \\,w‘q f/":'
By: ﬁ)’iﬂrj il i”}):‘:f; 4»—‘%&?: fwi ce;

DISTRIBUTION: Whita lo Adresses - Canary 1o Project File - Pink lo Sender




sl =2 Simons, Li & Associates, Inc. =~

Water Resources & Civil Engineering Consul

Transmittal Letter

To: Entranco Date: 12 Jannary 1999

2400 West Dunlap Ave., Suite 100 Project: Southfork, Unit 1
Phoenix, Arizona 85021

Attention: Steve Boschen Project No: PAZ SLFP.001.1

Enclosed please find:

No. of Copies ' Of
i Master Drainage Study for the City of Casa Grande, Dec. 1985
1 Master Drainage Study for the City of Casa Grande, Rev. June 1987
Hand Delivered I Prints For approval For your use
’Mailed I Originals As requested For your files

Express Courier a Reports

Remarks: Thanks for the use of these reports.

Received By:

Date Received:

110 South Church Avenue, Suite 2170 ¢ Mailing Address: P.O. Box 2712, Tucson, A7 85702-2712
Phone: ({520) 884-9584 + Fax: (520) 884-5254
An Equal Opporiunity Employer



CASA GRANDE
DRAINAGE STUDY
CASA GRANDE, ARIZONA

CARTER ASSOCIATES, INC.
1550 East Meadowbrook Avenue
Phoenix, Arizona 8501%

December, 1985

~a



—

™
i ]

ey

'"”fi

TABLE OF CONTENTS

Executive Summary
Introduction
Methodology

Existing Runoff Conditions to the North Branch
of the Santa Cruz Wash

Recommendations

Existing Upper City Runoff to the North Branch
with Recommendations

Existing Mid-city Runoff with Recommendations
Existing VIP Boulevard Runoif with Recommendations

Existing Runoff for Rural and Semi-developed
Areas with Recommendations

Existing Runofi Conditions for the Southside
Neighborhood with Recommendations

Suggested Drainage Ordinance for the
Chty of Casa Grande

Summary of All Report Recommendations and
Cost Estimates

Page

ii

12

14

15

17

24




EXECUTIVE SUMMARY

This summary is to provide an overview of the key points covered in the Casa
Grande Drainage Study. Major drainage areas are defined on the "Master Drainage
Map" (in the map pocket of this report). Drainage easements, channels and
structure locations and sizes are identified on the "Drainage Easements, Channels
and Structure Summary Map" (also in the map pocket of this report), Drainage
channels and structures are sized to handle a 100 year storm event but due to
extremely flat grades street flooding will still occur, Drainage channels have been
located to provide relief from major sireet flooding and ponding.

A suggested drainage ordinance has been recommended in this report for the City of
Casa Grande. This ordinance would require future developing areas within the city
limits to maintain total on-site detention. On-site runofi would not be allowed to
combine with any peak runoff occurring. It is also recommended that a drainage
ordinance agreement be submitted to Pinal County officials requiring the areas
falling outside of Casa Grande's city limits but contributing runoff to the North
Branch of the Santa Cruz Wash develop and enforce an on-siie detention policy so as
not to increase or adversely divert the runoff by development of the land outside of
the city limits. If both the city and county develop and enforce their drainage
ordinances, future developments will detain the QlOO design runoff and decrease the

peak runoiffs to the North Branch.

The overall effect of the drainage ordinance would cause existing runoffs from each
new developed area to be intercepted and detained during a rainstorm. This
detention would take away from the existing total runoff amounts downstream: of
the developments and reduce the amount of runoff in the streets, drainage channels
and structures. If a drainage ordinance is not developed and enforced by the city,
future developments would cause Increased site runoff and would overcapacitate the

proposed drainage channels and structures recommended in this report.

Recommendations to control flooding are intented to provide a maximum of relief
yet not exceed the financial capabilities of the city. The cost estimates in this
report break the total drainage improvement cost down to three recommended

phases of implementation,
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PHASE 1 drainage improvement recommendations include obtaining all major drain-
age floodway easements and providing drainage channels and structures for all the
developed areas north and south of the North Branch of the Santa Cruz Wash. See
"Drainage Easements, Channels and Structure Summary Map", in the map pocket of
this report along with the cost estimate breakdowns in the report, The total cost
estimate for Phase I improvements is $10,188,810.

PHASE H drainage improvement recommendations would be to provide major
drainage structures at points identified on the "Drainage Easements, Channels and
Structure Summary Map". These areas are currently undeveloped, some falling
outside of the current city limits, The total cost estimate for Phase I
improvements is $399,300.

PHASE Il drainage recommendations consist of street improvements, minor drain-
age channeling and a retention basis for the area identified as the Southside
neighborhood. This area is defined on Plate 6 of this report. The total cost
estimate for Phase III improvements is $6384.965. The retention basin design has two

alternate cost estimate items; drywells at a cost of $24,000 or pump cost at
$23,838.

The total cost of all three phases is $11,273,575 plus the cost of one of the Phase il
alternates say $24,000, Rounding these figures to an estimated Grand Total of

$11,300,000.

iii



INTRODUCTION

The purpose of this report is to evaluate the potential 100 year event (QIOO) storm
water runoff in the City of Casa Grande and the contributing drainage areas outside
of the city limits. Flooding problem areas were determined from site visits,
including one during a rainstorm, and by discussions with city staff and local
residents, Recommendations to control flooding are intended to provide a maximum

of relief, yet not exceed the financial capabilities of the city.

This report. first evaluates the runoff to the North Branch of the Santa Cruz Wash
and identifies composited peak runoffs at six concentration points shown on the
Master Drainage Map (see Map Pocket of this report). Récommendations for sizing
of drainage channels, structures, and drainage easements are made after existing

runoff conditions for the six concentration points are discussed.

The report then evaluates Casa Grande's urbanized areas north of the Southern
Pacific Railroad tracks up to the North Branch of the Santa Cruz Wash., Also
covered are the rural and semi-developed areas bordered by Peart Road and Cox
Road from west to east and State Route 84 and 93 from the south up to the North
Branch of the Santa Cruz Wash. Recommendations are made in this section after

each existing condition is described in the narrative.

The third section of this report deals with the urbanized areas south of the Southern
Pacific Railroad and is identified as the Southside Neighborhood. Existing condi-
tions are first covered, then recommendations are made for each of the problems

identified,
The last section of the narrative is a suggested Drainage Ordinance and a summary
of all recommendations made in this report along with cost estimates for each

recommendation.

All calculation sheets, tables, and maps are included in the appendix of this report.
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METHODOLOGY

" The Soil Conservation Service (SCS) methodology was used to compute the peak

discharge for drainage areas north of the North Branch of the Santa Cruz Wash, and
for farmlands and undeveloped desert land falling east of Peart Road to Overfield
Road. The Rational Method was used to compute the peak discharge for the urban,

rural, and semi-developed areas in and around Casa Grande,

Formulas, tables, and other required data were based on "Hydrology Design for
Highway Drainage in Arizona" by the Arizona Highway Department, Bridge Division,
dated December 1, 1968 and revised in 1975, the ADOT report titled: "Hydrologic
and Hydraulic Training Session", dated October 16-18, 1972, revised December,
1973, and "Hydraulic Engineering Circular No. 5" by the U, S. Department of
Commerce, Bureau Public Roads. Drainage areas are delineated on the Master
Drainage Map, which is a composite of U. S, Geological Survey Quadrangle Maps
titled: "Casa Grande West" and "Casa Grande East", The drainage areas were also

verified by site visits and discussions with city staff and local residents.



EXISTING RUNOFF CONDITIONS TO THE NORTH BRANCH OF THE SANTA
CRUZ WASH

Refer to the Master Drainage Map (in the Map Pocket of the Report) for drainage

areas, flow patterns, and peak runoff quantities described in this narrative.

The existing North Branch of the Santa Cruz Wash, hereinafter referred to as the
North Branch, intercepts runoff from the following major areas: runoff from the
top of the Sacaton Mountains, defined as Drainage Areas A and B, flows south to the
North Branch; and runoff from east of 1-10, bordered approximately by the Casa
Grande Canal to the south and Overland Road to the east, flows in a generalized
northwest direction to the North Branch having to crc;ss under I-10 at various

existing outlet points (identified on the Master Drainage Map).

This runoff from east of I-10 eventually combines with runoff from the Sacaton
Mountains (Drainage Areas A and B) at a concentration point in the exisﬂng North
Branch identified as Concentration Point 1. The total composite Q 100 peak runoff
equals 2,000 cis at this point, As this runoiff continues west down the North Branch,
additional runoff is intercepted from the north and south sides of the wash.
Drainage Areas C and D from the north combine at Concentration Point 2 with the
drainage areas from the south side bordered between I-10 and Peart Road, east to
west, and by State Route 84 and 93 to the south. The total composite Q 100 peak

runoif equals 2,800 cfs at Concentration Point 2.

The runoff passing concentration Point 2 is conveyed by a drainage channel to
Trekell Road and passes through an existing 5-8'x4' concrete box culvert. The
current alignment of the North Branch of the Santa Cruz Wash, as shown on the
Drainage Map, is to be bypassed.: A new channel has been located by city forces
approximately 1,100 feet to the south. This new alighment closely maitches the
historic confluences of the North Branch.. Minimum channel geometrics and
structure size under Trekell Road are covered in the "Recommendations" section of

this report.

The new channel location at Trekell Road is identified as Concentration Point 3.

Runoff from Concentration Point 2 will be channeled to the new alignment. Minor
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runoif areas E-1, E-2 and EA-7 fall between Concentiration Points 2 and 3 flow down
the North Branch before the composite peak runoff arrives; therefore, the total
composited Qjpo Peak runoff equals 2,800 cfs at Concentration Point 3. Continuing
west and downstream from Concentration Point 3, Drainage Areas Fl, F2, and H
contribute runoff from the north to the North Branch (see Master Drainage Map).
Runoff from the upper city portion of Casa Grande contributes runoff from the
south to the North Branch. A more detailed description of the flow patterns from
the upper city portion falling between Peart Road and Pinal Avenue, from the east
to the west, Is covered later on in this report.

The total composited Q 100 peak runofi for Concentration Point 4, located at the
inlet of the existing bridge under Pinal Avenue, equals 4,120 cfs. Calculations show
the existing bridge to have an effective capacity of 3,090 ¢fs. From Concentration
Point 4, drainage is conveyed west in the North Branch approximately 10,400 feét to
Concentration Point 5. Between Concentration Points & and 5, the North Branch
intercepts runoff from Drainage Areas 1G, 2G, J, K, L, S-1, S-2 and S-3. The total

composited Q100 peak runoff from Concentration Point 5 equals 6,000 cis,

From Concentration Point 5, drainage is conveyed to the southwest for approxi-
mately 7,600 feet to Concentration Point 6. Between Concentration Points 5 and §,
the North Branch intercepts runoff from the mid-city portion of Casa Grande and
Drainage Areas N and P, The total composited Q 100 peak runoff for Concentration
Point 6 equals 7,200 cfs. Runoff at Concentration Point 6 passes under the Southern
Pacific Railroad in a northwesterly direction to eventually combine with the Santa
Cruz Wash. Runoff calculations along with the composited peak hydrographs can be

found in the appendix section of this report.

e



RECOMMENDATIONS

Minimum wash geometrics and easement widths required for each concentration
point identified along the North Branch have been calculated and are shown on
Plates 1 and 2 in the appendix. Only channel improvements are recommended
between Concentration Points 1 and 2 which fall outside the city limits. From
Concentration Point 2 to 3, it is recommended that a [75-foot wide drainage
easement be obtained to convey .the runoff to Concentration Point 3 along the
realignment of the North Branch. The North Branch will be realigned to match
closely its historic confluence. This realignment will require a new 12-10'x4

concrete box culvert under Trekell Road at Concentration Point 3.

It is recommended that the existing 5-8'x4' concrete box culvert at Trekell Road and
a segment of .the old existing channel alignment of the North Branch between
Concentration Points 2 and 3 be removed to allow for future development. Drainage
channels would be extended from the north where they intersect the old alignment

to the recommended new alignment of the North Branch.

To drain the area falling between the old and recommended new North Branch
alignment between Concentration Points 2 and 3, it is recommended a drainage
channel and easement along the east side of Trekell Road be allowed for the flow
south across Bisnaga Street and Yucca Street to the new alignment. The existing
dip section in Trekell Road between Bisnaga and Yucca Streets should be eliminated
by raising the grade of Trekell Road at this location. This would help keep runoff
from an existing subdivision from flowing west across Trekell Road and divert it by

channel to the new alignment of the North Branch directly south of the subdivision,

Runoff from drainage areas E-1 and E-2 drain south in existing channels to the old
North Branch alignment. It is recommended new channels and easements be
acquired, The easements with channels would be south of Rodeo Road and Colorado
Street to the new alignment of the North Branch and south of Rodeo Road and
Pueblo Drive to the new alignment of the North Branch (see Drainage Map 10). It is
recommended that 3-33" C.M.P.'s be located under Rodeo Road east of Colorado
Street,



On the west side of Trekell Road, between Rodeo Road and the old North Branch,
the existing drainage channel and dike should be retained and continued south down
to the new alignment of the North Branch. It is recommended that the new channel
not flow directly into the wash at a right angle, but be diverted by dike to flow into
the North Branch at approximately a 45 degree skew and outlet downstream of the
existing trailer park on the south bank of the realigned North Branch.

Existing washes north and south of Rodeo Road, located between Trekell Road and
Pinal Avenue, would be required to have drainage easements with minimum channel
geometrics recommended on the "Easement, Channels and Structure Summary Map"

(see Map Pocket),

It is recommended that the drainage area north of Val Vista Boulevard, identified on.
the Master Drainage Map as 1G, be diverted from flowing directly south to the
North Branch. The QiOO peak runoif of 1,540 cfs from Drainage Area LG would be
intercepted at Val Vista Boulevard and conveyed west by a new drainage channel
approximately 5,000 feet in length requiring a 60-foot wide drainage easement,
This diverted runoff flows to an existing drainage channel and continues west
combining with runoff from Drainage Area 2G to an existing 5-10'x7' concrete box
culvert under State Route 387 (Pinal Avenue), Calculations show the structure to be
of adequate capacity to handle the combined Qoo runoff from Drainage Areas 1G
and 2G. Calculations for channel sizing and existing structure capacity are in the
appendix section of this report. It is anticipated that Trekell Road will be extended
north across Val Vista Boulevard across the new drainage channel. When develop-
ment of the area warrants it a new 5-10'x5'x60'+ concrete box culvert should be

located under Trekell Road at the new drainage channel alignment.

The proposed routing of drainage area 1G will convey a significant amount of runoif
away from the developing areas directly south of Rodeo Road and future develop-
ment south of Val Vista Boulevard. The runoff continues from the existing structure
under State Route 387, south through an existing drainage canal to the North Branch
of the Santa Cruz Wash., The canal outlets at Concentration Point 5, a wider
downstream section in the North Branch, and away from the heavier developed areas
east of State Route 337 (Pinal Avenue).



The total composited Q5 peak runoff flowing in the North Branch between
Concentration Points 3 and 4 equals 4,120 cfs, This volume requires a minimum
drainage easement 175-foot wide at Trekell Road, for a 4-foot deep channel,
tapering out to 250 feet wide at Concentration Point 4 (Pinal Avenue)., The existing
bridge structure's effective capacity was figured to be only 3,090 cfs, a difference
of 1,030 cfs.

It is recommended that, as undeveloped areas contributing runoff to the North
Branch become developed, the city require by drainage ordinance those areas within
city limits to maintain total on-site detention which will not be allowed to combine
with any peak runoff occurring, It is also recommended that a drainage ordinance
agreement be submitted to Pinal County officials requiring the areas falling outside
of Casa Grande's city limits but contributing runoff to the North.Branch develop and
enforce an on-site detention policy so as not to increase or adversely divert the
runoff by development of the land outside of the city limits. If both the city and
county develop and enforce their drainage ordinances, future developments will
detain the Q 100 design runoff and decrease the peak runoffs to the North Branch. A

proposed drainage ordinance is presented later on in the report,

The time involved for the surrounding land to become developed under drainage
ordinance criteria and reduce the composited QLOO peak runoff to the existing
bridge at concentration Point 4 by a minimum of 1,030 c¢fs would have to be
evaluated by the City of Casa Grande officials, If the city chooses this method, the
North Branch channel between Concentration Points 3 and 4 would require a
minimum drainage casement of 175 feet wide for a &-foot deep channel with an
additional one foot for freeboard.

If the city chooses to have a channel and bridge structure capable of handling the
current total composited QlOO pea.k runoff of 4,120 cis, the following criteria must
"~ be met. First, a drainage easement of 175-foot width at Concentration Point .3
{(Trekell Road) tapering uniformly out to a 250-foot width at Concentration Point 4
(Pinal Avenue) be acquired. Second, it is recommended the two end barrels of the
existing bridge at Pinal Avenue be cleaned out to increase the effective opening
from 568 square feet to 700 square feet. This will increase the existing bridge's

capacity from 3,090 cfs to 4,203 cfs and not require any construction modifications



to the bridge. The final improvement at this location would be to protect the inlet
side of the bridge with riprap bank protection transitioning the 250-foot wide
channel down to the 140 feet of effective bridge width,

The section of the North Branch between Concentration Points 4 and 5 requires a
large amount of clearing and grubbing of existing vegetation which currently
restricts the flow., The North Branch alignment parallels the golf course and is just
north of the city limits between Concentration Points # and 5. It is recommended
that a drainage easement 250 feet wide be obtained for 6,000 feet, then widened
uniformly out to 425 feet to Concentration Point 5. The composited QIOO peak

runoff for Concentration Point 5 equals 6,000 cfs.

Runoff from drainage areas S-1, S-2 and S5-3 flows north to the North Branch
between Concentration Points 4 and 5. A dip section exist across Kortsen Road
approximately 2100 feet west of Pinal Avenue. It is recommended that as this area
between the golf course and Three-Point Airport becomes developed it will be
necessary to provide a 2-10'x3'x60+ concrete box culvert under Kortsen Road at the
dip section along with a drainage easement and channel down to the North Branch

(see Drainage Map 9).

The last section of the North Branch to be analyzed in this report falls between
Concentration Points 5 and 6. No easement or revised channel geometrics are
recommended for this section. Flow from Concentration Point 5 would be allowed
to combine with the existing channe!l flow which widens out to approximately 1,500
feet, The total composited QlOO peak runoff for Concentration Point 6 equals 7,200

cis.



EXISTING UPPER CITY RUNOFF TO THE NORTH BRANCH VWITH
RECOMMENDATIONS

Starting with Drainage Area U-3, runoff begins to pond in Pueblo Drive beside the
existing K-Mart store. The ponding spreads to the vacant field behind K-Mart when
flow tops the existing curb. This area shouid be considered as a possible detention
site if the property is available. The runoff is then conveyed north down Pueblo

Drive to the intersection with McMurray Boulevard where additional ponding occurs.

The alley at this intersection has a depressed driveway which acts as a barrier to the-

natural flow pattern causing ponding to back up Pueblo Drive. The. depressed.

driveway to the alley needs to be lowered or totally removed, closed to traffic as it

is now, and maintained as a drainageway for storm runoff. The runoff flows through -

the alleyway along Pueblo Drive to its junction with Manor Drive. It is then
conveyed north by an existing V-ditch. Ponding occurs in the existing V-ditch when
flow reaches Cottonwood Lane. Ponding in this area also occurs along Cottonwood
Lane, on both shoulders of the roadway east to Peart Road and west to the
intersection with Trekell Road. It is recommended that the existing V-ditch be
widened to a 50-foot channel and the existing grades on both sides of Cottonwood
Lane be improved to allow runoff to flow down to Trekell Road. It is recommended
that either a roadway ford or a drainage structure be located at a point where the
new drainage channe! meets Cottonwood Lane {(see Drainage Map 1) to convey
runoff to north side of Cottonwood Lane then west in an improved drainage channel
to an existing ditch running north along the east side of Trekell Road.

Runoff from Drainage ‘Area U-9 is conveyed by an existing V-ditch down to
Cottonwood Lane where it ponds and eventually flows down to Trekell Road, It is
recommended that the existing Y-ditch be widened as shown on Drainage Map ! and
a 50-foot wide drainage easement be obtained for the new channel.; A roadway ford
or drainage structure is also recommended where the drainage channel intersects

Cottonwood Lane. Channel and structure sizes are shown on Drainage Map 1.

The existing drainage ditch running north along the east side of Trekell Road
combines the runoff from Drainage Areas U-7, U-8, and U-9, This runoff moves
very slowly due to extremely flat.channel grade to the next outfall at the

intersection with Kortsen Road. The existing channel geometrics need to be
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improved to handle the Q50 or QIOO runoff. The minimum required channel
geometrics are shown in the appendix. The existing two 18-inch CMP crossings
under the intersection of Trekell Road and Kortsen Road are undersized for a Q50 or
Q100 runoff, If the existing two {8-inch CMP's are retained, a detention site is
recommmended to sufficlently retard the flow keeping it from crossing over the
intersection while it outflows through the existing two 18-inch CMP's, It is
recommended that four 8x3-foot concrete box culverts be installed in place of the
existing two 18-inch CMP's to convey the drainage west along Kortsen Road. It is
recommended at this point that the drainage area identified as EA-7 on the Master -
Drainage Map be required to provide minimal on-site retention until it is developed.

Development would also require a more extensive on-site detention design.

For now, it is recommended that the runoff be detained with two 2x2500-foot berms
(see Drainage Map 2). One berm would be located starting approximately at the
intersection of Trekell Road and Kortsen Road, runs 2,500 feet to the east along the
south side of Kortsen Road right-of-way. - The other berm runs approximately 2,500
feet to the north along the new drainage channel by Trekell Road. This berm would
intersect the berm running east along the right-of-way line of Kortsen Road at the
intersection of Trekell Road and Kortsen Road. A 12-inch diameter pipe would be
located at the intersection point of berms to drain the detained runoff to the new
#-8'x3' concrete box culverts outletting into the drainage channe! along the north
side of Kortsen Road (see Drainage Map 2). Current grading for the drainage ditch
along Kortsen Road is Inadequate and does not carry flow without ponding and
crossing the road at several locations. It is recommended that a drainage easement
along the north side of Kortsen Road be obtained to allow for a 50-foot wide
channel approximately #,000 feet in length to convey the runoif west to a point
approximately 100 feet east of Center Avenue and away from any utility easements
(se_ae Drainage Map 2). From this_point, drainage would be channeled north to the
North Branch. This would require a 150-foot wide drainage easeme;n approximately
2,600 feet in length (see Drainage Map 3).

Runoff from Drainage Area U-6 flows north down Kadota Avenue to combine with
Drainage Area U-2. It continues down Kadota Avenue to O'Neil Drive where it
flows to the west to Casa Grande Avenue, then to the north down Casa Grande

Avenue (see Drainage Map 2) to Racine Place, west across from Racine Place to an

10



existing V-ditch channel flowing west then north to Kortsen Road where the flow
ponds west to eventually flow to the State ditch along Pinal Avenue. It is
recommended the existing V-ditch channel be widened to a 50-foot channel and a
drainage easement be obtained for this area. See Drainage Map 2 for recommended
new channel alignment and size. 1t is further recommended that‘ a drainage
structure, 3-10'x3! concrete box culvert, be located under Kortsen Road as shown on
Drainage Map 3 to convey the runoff north in a new drainage channel to the North
Branch.

Runeif from Drainage Area U-5 combines with Drainage Area U-2 flowing down
Casa Grande Avenue to enter an existing V-ditch across from Racine Place. It was
infeasible to recommend a storm drain system with catch basins for Casa Grande
Avenue due to the extremely flat grades. The storm drain mainline could not be
outletted to a wash with minima! drainage slope. A new drainage easement and
channel along the north side of O'Neil Drive is recommended to intercept runoff
from O'Neil Drive flowing west across Casa Grande Avenue and to intercept
overflows from Casa Grande Avenue, The runoff would be conveyed west
approximately 1,100 feet from the intersection of Casa Grande Avenue and O'Neil
Drive then north approximately 2,600 feet to combine with additional runoff from
Racine Place and Casa Grande Avenue. This combined runoif is conveyed
approximately 1,300 feet north to Kortsen Road through a previously recommended
3-10'x3" concrete box culvert and drainage channel to the North Branch (see
Drainage Map 2 and 3).

Runoff from Drainage Area U-3 collects up at Park Avenue and flows north to cross
Cottonwood Lane at a dip section combining with runoff from U-! and conveyed by
existing V-ditches to flow into a concrete-lined State ditch (see Drainage Map 2). It
- is recommended a new drainage easement 26 foot wide with Channel be provided for
between Cottonwood Lane and O'Nex! Drive in drainage area U-! (see Drainage Map
© 2). This new channel will also convey the runoff from drainage area U-3 to the
State ditch, The State ditch carries the runoff to the North Branch. The State
ditch currently is sized to handle a runoff of approximately 146 c¢fs. If a Q00
design capacity is to be carried, the channel will have to be widened an additional

four feet,

All calculations for drainage channels and structure sizes are to be found in the
appendix section of this report (see the Easements, Channels and.Structure Summary
sheet).

11
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EXISTING MID-CITY RUNOFF WITH RECOMMENDATIONS

Starting with the Drainage Area M-2, runoif flows from the intersection of Peart
Road and State Route 8%, 93 in a northwesterly direction, combining with runoff
flows from city side streets flowing to the north and northwest, and finally outlets
at an existing 2-6'x3'x180' concrete box culvert under the Gila Bend Highway just
east of the underpass under the Southern Pacific Railroad, Runoff from Drainage
Area M-3 is also conveyed down Florence Boulevard to outlet at the same box
culvert. The composited peak Q100 runoff for Drainage Areas M-2 and M-3 equals
346 cfs at the existing box culvert. The capacity of this culvert, assuming a flow
velocity of 5 fps, is only 180 cfs. It is recommended two additional barrels be added

to the existing culvert making it a 4-6'x3'x180' concrete box culvert.

Runoff in Drainage Area M-3 is partially stored in Peart Park. The park has a
retention capacity of approximately ten-acre feet. The stored water is pumped into
the park area by pumps of 1,000 and 1,500 gpm capacity and allowed to overflow the
Park onto Florence Boulevard after the rain storm peak has passed. It is
recommended that a storm drain system starting at Peart Park be located down
Florence Boulevard (see Drainage Map 4). This system would be sized to intercept
approximately 100.cfs. The Q00 peak runoff for Drainage Area M-3 is 140 cfs,
The remaining 40 cfs would be carried down Florence Boulevard without flooding the
street, The . maximum size of mainline pipe required to convey 100 cfs at
approximately a 0.25 percent slope would be 54 inches at the final catch basin
intercept point. The storm drain mainline approximately 3,000 feet in length would
have catch basins located along Florence Boulevard to intercept runoff from Peart
Park {after the rain storm) at North Florence Street, Fourth Street, North Sacaton
Street, and North Maricopa Street. The storm drainage mainline would outlet at the
existing 2-6'x3x180' concrete box culvert under the Gila Berd Highway. A
schematic detail showing mainline pipe sizes and lengths is in the appendix section
of this report (see Plate 4), Continuing on from the outlet end of the proposed
modified structure {4-6'x3' concrete box culvert), the composited Qjqq peak runoff
from Drainage Areas M-2 and M-3 would be conveyed northwest down First Street.
At the intersection of First Street with Shultz Street, the runoff from Drainage

Area M-] being conveyéd down the existing streets is composited with Drainage
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Areas M-2 and M-3. The total composited peak Qg runoif at this point equals 610
cfs. It is recommended at this point a drainage channel and easement 60 feet wide
be obtained to convey the runoff down to Thornton Road. There are currently two
existing 36-inch CMP's under Thornton Road., It is recommended they be replaced
with 3-10'x4' concrete box culverts to adequately pass the runoff under Thornton
Road. The existing channel on the west side of Thornton Road would need to be
improved to at least match the 60-foot wide channel proposed between First Street
and Thornton Road {see Drainage Map 5). The improlved channel would be continued
northwesterly along the north side of the Southern Pacific Railroad to outlet at
Concentration Point 6 in the North Branch, Before the improved channel outlets at
Concentration Point 6 in the North Branch an existing railroad spur blocks the
normal flow path, diverts it north along the spur to the Maricopa Highway where it
turns back to the west under the railroad spur through an undersized opening
approximately 32 foot wide by one and one-half foot high. It is recommended a 3-
10'x#'x50' concrete box culvert be located under the spur back at the point where
the natural wash flow is diverted north, approximately 260 feet south of the
Maricopa Highway (see Drainage Map 6). The existing structure under the railroad
spur would be retained fo handle minor runoffs from the fields to the east and the
diversion channel along the spur would be filled in to realign the wash with the new

recommended structure,
All calculations for drainage channels and structure sizing are to be found in the

appendix section of this report (see the Easements, Channels and Structure Summary
Map).

13




[E—

-

EXISTING VIP BLVD. RUNOFF CONDITIONS WITH RECOMMENDATIONS

Existing Conditions: Referring to Drainage Map 6 for the VIP Boulevard area in the
appendix, existing irrigation canals in areas V-1 and V-3 divert flows from the east,
in a northerly direction, to an existing ditch that flows northwesterly along the
south side of the Southern Pacific Railroad tracks, This ditch which outlets to the
North Branch wash has an approximate capacity of 500 cfs and will require
increased capacity to adequately convey the peak flow from subareas V-i, V-2 and
V-3 (see Drainage Map 6). The existing berms and cultivated fields to the east
presently create long lag times which reduces the peaking effect from combined

tributary areas.

Recommendations: A new 10'x3'w100' concrete box culvert is recommended to be
located under the Gila Bend Highway at the northwest corner of the Meridith/Burda
Western Plant along the east side of an existing irrigation canal. It is recornmended
a new drainage channel be located approximately one-half mile to the north of this
structure to intercept runoff from drainage area V-la. North of the Gila Bend
Highway a new drainage channel is recommended to convey the runoff from
drainage area V-la north to a new 3-10'x3'x60' C.B.C. located under the Old
Maricopa Highway. This section of new drainage channel will also intercept runoif
from drainage area V-lb (see Drainage Map 6). Runoff is then conveyed to the
northwest under an existing railroad spur through a recommended 3-10'%3'x60!
C.B.C. Runoff would continue to the northwest in an improved drainage channel
running along the north side of the Old Maricopa Highway to the North Branch.

To drain tributary area V-2 a drainage easement and channel located approximately
400 feet west of VIP Boulevard beginning at the Gila Bend Highway will convey
runoff northerly to the existing south side railroad ditch, Runoff from area V-3 may
be conveyed in a similar channel along the east side of Burris Road starting
approximately 1,100 feet north of the Gila Bend Highway (S.R. 287), flowing
northerly and combining with eastern flows in the existing railroad ditch. Recom-
mended future drainage structure locations are shown on Drainage Map 6 along with
channels. For recommended sizes see "Easements, Channels and Structure Summary
Map", It is imperative to enforce on site detention for any future developments to

the east in order to minimize costly accomodations for downstream areas.
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EXISTING RUNOFF FOR RURAL AND SEMI-DEVELOPED AREAS WITH
RECOMMENDATIONS

A large portion of the land falling between Peart Road and Cox Road is currently
farmland and beyond the city limits. Storm water runoff from cultivated fields is
very low and is trabped by small berms around the lower end (the northwest
corners). Farmers should be encouraged to continue the practice of berming their
fields (to at least one foot high) to prevent runoff during peak storms and to provide
a detaining action to the runoff. It is recommended that as the farmlands-and
surrounding undeveloped desert areas become developed, thereby increasing the

runoff, the city will require those areas falling within the city limits to maintain

total on-site detention which will not be allowed to combine with any peak runoff

occurring. It is further recommended that a drainage ordinance agreement be made
with Pina! County officials. This agreement should require that all land outside of
Casa Grande's city limits that contribute runoff to the North Branch, maintain an
on-site detention design so as not to increase or adversely divert the runotf., Also,
that any future developments be required to submit a drainage study to the county
and city reflecting the pre- and post-development conditions and the proposed
drainage design conforming to the drainage ordinance of the city and/or county for

approval.

It is recommended that a drainage easement with channel be placed to the east side
of the future alignment of Peart Road between Florence Boulevard and Storey Road
(Cottonwood Lane). Field investigation revealed an existing dike, perhaps from past
farming Lise, was located along this alignment and that it is almost totally eroded
away. To insure that future runoff does not divert west into developed areas of

Casa Grande the new ditch and dike would continue conveying the flow north to

Storey Road where it would match into an existing maintained ditch running north ‘

along existing Peart Road to empty into the North Branch.

Runoff from Drainage Areas EA-4 and EA-5 that is not detained in cultivated fields
flows north to pond against Florence Boulevard (see Drainage Map 7). During peak
flows the ponding will flow to the west across Peart Road along Florence Boulevard
and combine with Drainage Area U-8, To prevent this, it is recommended a relief

structure of 2-10'x3'x100+' concrete box culvert be located under Florence Boule-
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vard on the east side of Peart Road. This would aid as a future relief point when

and if existing farmlands become developed.

At the intersection of Earley Road with Peart Road, it is recommended that the
roadway grading be such as to insure that runoff continues flowing north along Peart
Road and does not combine with drainage areas to the west by turning west onio
Earley Road. New drainage easement with channel is recommended along the east
side of Peart Road between Earley Road and Florence Boulevard (see Drainage Map
7). South of the intersection of Hermosa Road with Florence Boulevard, it is
recommended that the 2-24" C.M.P.s with concrete "L" headwall under Florence
Boulevard be removed and replaced with 2-8'x3'x100'+ concrete box culvert. This
structure will provide an effective outlet for drainage area EA-3 (see Drainage Map
7). It is recommended a berm three foot in height by approximately 500 feet in
length be located between drainage areas EA-5 and EA-3 along the west side of the
recommended 2-8'x3'x 100" concrete box culvert to prevent runoff from flowing west

and combining with drainage area EA-5 (see Drainage Map 7).

" At the structure's outlet end north of Florence Boulevard it is recommended the

runoff be conveyed by a new drainage channel north to Cottonwood Lane (Storey
Road). It is recommended at this time a dip section in Cottonwood Lane be located
at the intersection with Hermosa Road. When future development warrants, a new
2-3'x3'x60' concrete box culvert would replace the dip section at Cottonwood Lane.
Runoff would then be conveyed to the west in a new drainage channe! along the
north side of Cottonwood Lane to the intersection with Peart Road and then to the
north along the east side of Peart Road in a new improved drainage channel to the
intersection with Kortsen Road (see Drainage Map 8). At this time it is

recommended a dip section in Kortsen Road be located at the intersection with

Peart Road, When future development warrants, a new 4-10'x4'x80' concrete box

culvert is recommended under Kortsen Road aligned with the new érainage channel, -
From the structure at Korsten Road runoif is conveyed by a new drainage channe! to
the North Branch, See "Easements, Channels and Structure Summary Map" for

easement and channel sizing.
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EXISTING RUNOFF CONDITIONS FOR THE SOUTHSIDE NEIGHBORHOOD

Carter -Associates, in line with our agreement, considered a 50-year event for
rainfall in the southside neighborhood. In order to analyze various solutions we
considered both a one hour and a 2% hour storm. The effects of these two 50-year

events will be discussed later in this section.

At first it was assumed that the runoiff eifecting the southside was being generated
by the entire drainage basin shown in Plate No. 5. As the investigation continued it
was found that the drainage contributing to flooding is restricted to a much smaller
area as shown in Plate No. 6. The effective drainage area is basically limited to
urbanized areas noted A, B, C, and D on Plate No, 6.

The influence of runoff from outside the city limits, during a 50-year event, is
limited to Florence Street between the city limits and Peters Road. Drainage from
areas south and east of the city is being either diverted into existing drainageways
or held behind berms and roadways. No drainage enters the southside neighborhood
from northeast of the railroad tracks as they form a barrier to flow from that

direction.

One critical area is the drainage ditch along the south side of Peters Road and the
culverts that pass water under Florence Street. This ditch seems to be adequate to
direct runoff from a 50-year event on toward the west past the city but
maintenance of the ditch and culverts is critical as even partial pluggage could
cause water to overtop the ditch and flow nerth along Florence Street into the

southside neighborhood.

Storm water from the local area as shown in Plate No. 6, flows gen:eral!y northwest,
- 50-year storm runoff from fields surrounding the southside neighborhood will have
little or no impact on flooding within the éity limits. Storm water runoff from
cultivated fields is very low and is trapped by small berms which existed around the
lower end of all fields at the time of this study. Farmers should be encourged to
continue the practice of berming their fields {to at least one foot high) to prevent

runoff from entering the city. Flows from industrial areas and from the
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railroad tracks also has little or no impact as each general drainage path is cut off
by roads or structures creating many small retention basins.

Storm water runoff from rural areas was estimated by Soil Conservation Service
methods while runoff from the urbanized area was estimated using the rational
method and assigning values of runoff coefficients, "C", consistant with the ADOT
manual "Hydrologic Design for Highway Drainage in Arizona". In general, runoff
ifrom area D, Plate No. 6, makes its way to Florence Street flowing north to a
scupper on the west side of Florence Street just north of Ash and along a small ditch
on the south side of Third Avenue to Mercedes Street. Flow from areas B and C will
generally join flow from area D along Mercedes Street, Area A runoff may be split
between First Avenue and Main Avenue. Flows from all areas join together at Main-
and Mercedes and then pond in an area bounded by the crown of Main Avenue, the
area around Mercedes Street and an access road into an industrial site at the curve
in the west end of Main near its intesection with State Highway 8%. This ponding is
identified as a 100-year flood zone by the Federal Insurance Administration on their
Flood Insurance Rate Map‘ (FIRM) for Casa Grande. Interviews with local residents
indicate that flooding does occur in an area approximately outlined on the FIRM
map. Mr. Dewey Powell, operator of a feed store at the southeastern end of the
flood zone, noted to the study team that his store has been totally surrounded by
water but maximum high water to date has been about 3-4 inches below the floor
level, This flood elevation inundates a portion of the intersection of Mercedes
Street and Main Avenue and totally submerges a portion of Mercedes and First

Avenue,

Alternatives Investigation., At this time all storm water runoff from the southside
neighborhood is carried in the streets or in street side ditches or depressions. As
runoff approaches the ponding area northwest of the intersection of Mercedes Street
and Main Avenue it is carried in Mercedes Street, First Avenue and along a
depression on the south side of Main Avenue,

Area D from Plate No. 6 can carry 50-year one-hour or 24-hour event runoff in.
existing improved streets, Existing streets in areas A, B, and C are not adequate to
carry any 50-year storm. Various alternatives were analyzed to reduce or prevent
these streets from submerging including: storm drains; improved streets, both

standard and inverted crownsj and different flow paths through drainage channels.
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Storm drains, if selected, would be required along Main Avenue, First, Second and
Third Avenues, and Florence and Mercedes Streets. To provide a minimum drainage

outfall, a large and deep (10 to 15 feet) retention basin would be needed.

If runoff is to be carried within the streets then all streets northwest of Florence
Street will require improvement with a combination of standard and inverted crown

sections.

The runoff loading on storm drains or streets could be minimized by routing some
water through new channels. Runoff from area D might be routed along the south
side of Third Avenue or in an inverted crown of Third Avenue, and channeled across
a farm lot northwest of Mercedes and into the existing ponding area or to a new
retention basin, An alternate route would be to reconstruct a portion of Ash Street
west of Florence Street to allow water from area D to bypass the City by eventually
flowing into the road ditch along the south side of State Route 84. this alternate
would require more construction but would reduce the size of the required rentenion
basin, Runoff travelling northwest along Second Avenue could also be directed
across Mercedes Street, through a channel along the northeast end of the same farm

lot and into an existing or new holding area,

Disposal of runoff was considered by construction of a new retention basin near the
existing ponding area (see Plate No. 6). Ultimate disposal of water by way of dry
wells and evaporation, by inverted siphon to downstream areas, and by pumping was

considered,

Alternatives Analysis. The use of storm drains was rejected early in the study
process due to the very flat slopes found in the southside neighborhood. Storm
drains would be very expensive and would require a very deep retention basin to

allow an outfall deep enough to give the conduits adequate slope.

Standard crown streets 32 feet wide with 4-inch roll curbs would handle runoff in
the higher portions of areas A, B, and C, but would be submerged at least by
Sacaton. If 7-inch vertical curbs were used, submergence would still occur by about
Katherine Street. Inverted crown sections along First, Second and Third Avenues
and Mercedes Street would carry a 50-year event but submergence would still occur

along Mercedes near the intersection of First and Main Avenues.
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Routing runoff from area D, either along Third Avenue, across the southwest side of
an existing farm lot and into a retention area, or along a reconstructed Ash Street
west of Florence Street, would relieve Mercedes Street and Main Avenue of a great
deal of their runoff load, and would allow the construction of standard street
sections in all but Mercedes Street and First Avenue. Directing water from Second
Avenue across Mercedes Street and into a drainage channel crossing an existing
farm lot would further lessen the impact of runoff on the intersection of Mercedes
and Main, but as Mercedes is capable of handling area A, B, and C runoff as an

inverted crown section this additional channel offers little added advantage.

As no easy drainage outlet from the southside neighborhood exists the construction
of a retention basin to reduce ponding along Main Avenue and Mercedes Street is
needed. Ultimate drainage from this basin can be accomplished in two. ways: dry
wells plus evaporation or pumping. The use of inverted syphons was considered but
there is no reasonable outlet due to the flatness of the area. For this reason, an

inverted syphon was rejected,
The remaining methods were evaluated for both cost and convenience,

A pumping system will empty the retention basin more quickly than dry wells but
has two disadvantages., If water from the southside is pumped under the railroad
tracks to the main part of town it will have to be pumped slowly to avoid increasing
the peak runoff and possible flooding on the north side. Disposing of storm water in
this manner would require only a small pump but tunneling under the railroad would
be fairly expensive. Obtaining permits to tunnel under the railroad will also be a
long process requiring 6 to 9 months before construction could begin, Discharging
water to other areas such as the road ditch along State Highway 84 or to the
Highway 8#& railroad underpass would require the approval of ADOT plus the
ur{derpass pumps were designed for a certain volume of runoff and may not be
capable of handling additional water. Tunneling under the railroad and possibly
south Main Avenue, depending on the pipeline route selected, would also be required

for disposal to either location.

The use of dry wells will allow the disposal of storm water without moving it to

another location, requires little maintenance and is about the same price as a
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pumping system. Disadvantages associated with dry wells are that they are fairly
slow in draining retention basins, they may eventually plug requiring reconstruction
and require permits from the Department of Health Services (ADHS) to install, The
permitting process may be completed in about three months following submission of
a complete application. One possible problem with the dry well permitting process
is the existence of industrial or agricultural businesses in the area, ADHS will not
allow disposal by dry well if hazardous materials may be present in storm water
runoff, Requirements for proper protection of the dry wells may be instituted by
the City, but recommendations for such protections are beyond the scope of this

study.

Southside Neighborhood Recommendations. Based on the analysis of alternatives

the following recommendations are made.

As the reconstruction of some streets in the southside neighborhood is planned we
recommend that water from area D be directed along it's existing path as far as
Mercedes Street and then through a new channel to the proposed retention area. To
allow smootﬁ flow and to minimize pluggage we recommend that the existing
scupper along the west side of Florence Street be removed and a depressed sidewalk

be constructed. This work could be accomplished by City crews at minimal cost.

An inverted crown section (see sketch in appendix) should be utilized when Third
Avenue is rebuilt. The estimated cost to reconstruct Third Avenue from Florence to
Mercedes, as a 32-foot wide, inverted crown street with vertical curb and gutter is
$112,300. '

Conversations with City staff indicates there are no plans to reconstruct Main

Avenue at this time. To reduce the amount of water flowing along Main, it is

reéommended that First Avenue and Second Avenue be constructed as inverted

crown streets and that Washington, Sacaton and Katherine Streets be reconstructed
as standard crown streets and be graded, as much as topography will allow, to flow

toward First or Second Avenue.
As Mercedes is, and will continue to be, a major drainage way, it also should be

reconstructed as an inverted crown street. The estimate of probable cost for the

reconstruction of all streets mentioned above, except Third Avenue, is $465,300.
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As an inverted crown street 32 feet wide, Mercedes would be capable of carrying a
50-year, one-hour storm. Since Main Avenue will not be reconstructed at this time,
however, water flowing down Mercedes will be forced to turn west at Main. A 50-
year, 24-hour event flowing from areas A, B, C and D could cause a problem at that
intersection. To minimize this, we recommend that a drainage ecasement be
obtained and a channel constructed to carry water westward from the intersection
of Third Avenue and Mercedes along the edge of an existing field, turning north and

emptying into a proposed retention basin as shown in Plate No, 6.

The present ponding around the intersection of Main and Mercedes and along Main
Avenue westward can be eliminated during a 50-year, one-hour event and minimized
during 50-year, 24-hour and greater events by the construction of a retention basin
on what is now vacant land, as shown in Plate No, 6. A basin with gradually sloping
sides and a maximum water depth of about five feet retaining a 50-year, one-hour
event would cost about §107,500. This basin would be capable of retaining about 12
acre-feet of water and would fit within the boundary of the existing vacant land
north of Mercedes and west of Main Avenue. A 50-year, 24-hour event would
require about 22 acre-feet of storage necessitating either a much deeper basin,
which is not recommended, or considerably more land area, which may not be

readily available,

As Main Avenue is not scheduled for improvement it is recommended that a well
defined channel be provided along the south side of Main from Mercedes to the
recommended retention basin and between Mercedes and Sacaton, to as great an
extent as possible, to maintain an unobstructed flow path for water flowing toward

the recommended basin.

Ultimate disposal of water from the proposed retention basin by way of dry wells is
recommended. A 50-year, one- hour event can be drained away in 48 hours or less by

the use of five 50-foot deep dry wells. The estimated cost for the dry wells is

- $24,000, compared to about $23,800 for a pumping system. To minimize rapid

plugging of a system of dry wells, it is recommended that the proposed retention

basin be seeded to help trap silt and organic materlals,
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The total cost for all recommended improvements to the Southside Neighborhood
Drainage System is $709,100, which includes a 20 percent ceontingency to cover
unknown variables, engineering, and administrative costs. Land acquisition costs are
not included.
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SUGGESTED DRAINAGE ORDINANCE FOR CITY OF CASA GRANDE

The following amendments and additions are recommended to be added to Ordinance
No. 609.1, an ordinance of the Council of the City of Casa Grande, Arizona,

pertaining to Flood Damage Prevention.

It is recommended Chapter 17, Flood Damage Prevention be amended to include
under Article 17-2 Definitions, the following additions:

"Base flood water surface elevation" means the following: -

1. In Regulatory Floodways that lie within areas designated on the FIRM's
as Flood Hazard Zones AH and Al through A30, the base flood water surface
elevations shall be those elevations shown on the FIRM's for the floodways; however,
when the City determines that it has more accurate base flood water surface
elevation data than the data shown on the FIRM's, the more accurate data shall be

used.

2. In a Regulatory Floodway outside the areas identified as Flood Hazard
Zones AH and Al through A30, the base flood water surface elevations shall be
those determined by floodplain delineation accomplished in accordance with criteria
established by the Arizona State Director of Water Resources.

3.  For those areas of the City which are not within a Regulatory Floodway,
the base flood water surface elevations shall be those which are established by a
drainage report submitted in accordance with the City's requirements.

To the definition of "Base Flood" 'worded: ;

"Base flood" means the flood having a one percent chance of being equalled or

exceeded in any given year.

add the sentence: This is also called a "one-hundred year flood".
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Add after the definition for Flood Insurance Rate Map.(FIRM) the following
“additional definitions addressing the various flood hazard zones:

"Flood Hazard Zones A, AO, AH, or Al through A30" are the areas on a FIRM

which the Federal Government has determined will be inundated during a one-

hundred-year flood. These areas are called, collectively, "Special Flood Hazard
Areas."

"Flood Hazard Zone B" is an area on a FIRM which is outside the special flood

hazard areas, but is subject to inundation during a five-hundred-year flood,

"Flood Hazard Zone C" is an area on a FIRM which is outside both the special

flood hazard areas and the Zone B areas. It is described as an area of minimal flood
hazard.

"Flood Hazard Zone D" is an area on a FIRM which has undetermined but

possible flooding hazards.

It is recommended Article 17-3 General Provisions add a section identified as

Section 17-3-11 Intergovernmental Agreements. This would require renumbering the

existing Section 17-3-11 Severability to be identified as Section 17-3-12
Severability. ‘

The suggested wording for the new Section 17-3-1} Intergovernmental Agreements

would be:

Section 17-3-11 Intergovernmental Agreements

With the concurrence of the City Council, the Mayor shall be authorized
fo enter into agreements between the City and other political su’bdivisions, county,
and State agencies to coordinate floodplain management.

It is recommended Article 17-4 Establishment of Development Permit, modify

Section 17-4-1 to be expanded as follows:

Section 17-4-1 Establishment of Development Permit
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A development Permit shall be obtained before construction or development
‘begins within any area of special flood hazard established in Subsection 17-3.2.
Applications for a Devélopment Permit shall be made on forms furnished by the
Floodplain Administrator and may include, but not be limited to: plans in duplicate
drawn to scale showing the nature, location, dimensions, and elevation of the area in
question; existing or proposed structures, fill, storage of materials, drainage
facilities, and the location of the foregoing.

Reports, construction plans, and other data submitted in support of an application
for a permit shall comply with the following criteria:

1. DRAINAGE REPORTS

When a drainage report is required, it must be prepared and sealed by a
civil engineer registered as a professional engineer in the State of Arizona, and it
must be prepared in accordance with the criteria established by the City. The

purpose of the report is to analyze the effect that a proposed development would
have upon the rainfall runoff in the vicinity of the development, to provide data to

insure that the development is designed to be protected from flooding, and to

provide data supporting the design of facilities to be constructed for the
management of rainfall runoff, Each drainage report must consider rainfall runoff
from storms with a return frequency up to and and including a 100-year storm. The
complexity of the report depends upon the nature of the development and the site on
which the development will occur. A drainage report shall be submitted by an

applicant requesting one of the following:
a.  Approval of a subdivision plat or a horizontal regime.

b. A permit for g;rading, unfess the requirement’is waived by the
Floodplain Administrator.

¢. A permit to construct right-of-way improvements.

d. A permit to construct any structure.
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2 DRAINAGE PATTERNS

A Rainfall runoff from storms of all return frequencies should enter and
depart from property after its development in substantially the same manner as
under pre-development conditions. Any proposals to modify drainage patterns must
be fully justified by engineering data which shall demonstrate to the Floodplain
Administrator that hazards to life and property. will not be increased by the
proposed modifications. Proposed modifications are as such that they will not alter
a Floodway in a manner which will raise the estimated base flood water surface
elevation or will increase flooding hazards upstream or downstream of the altered

portion of the floodway.

3, STREET CROSSINGS AT NATURAL OR MAN-MADE DRAINAGE
CHANNELS

a, The crossing structure requirements listed below will normally
apply; however, the engineer may depart from these requirements if he can
demonstrate to the Floodplain Administrator's satisfaction that they are
inappropriate because of the type of development or the nature of the terrain or
natural area development requirements would be violated. In extreme cases, it may

be necessary to allow for the entire channel flow to pass over the road.

(1) Local and minor collector streets shall have a culvert or
bridge which is capable of carrying all of the peak flow of runoif from a two-year-
frequency storm beneath the roadway and which is also capable of carrying enough
of the peak flow of runoff from a ten-year-frequency storm beneath the roads so

that the portion of the flow over the road is no more than six inches deep.

(2) Major collector and major or minor arteria:l streets shali have
a culvert or bridge which is capable of carrying all of the peak flow of runoif from a
10-year-frequency.storm beneath the roadway and which is also capable of carrying
enough of the peak flow of runoff ftrom a 25-year-frequency storm so that the

portion of the flow over the road is no more than six inches deep.

(3) Watercourse crossings for roads shall be designed so that all

lots and structures within a development will be accessible from the boundary of
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that development by at least one route during the period of peak flow of runoff from

‘a 100-year-frequency storm. The boundary shall include any adjacent street or -

streets, Accessibility will be considered to exist if it can be demonstrated by the
engineer that at the time of the peak flow the depth of flow over the road will be no
greater than one foot. ‘

b. Regardless of the size of the culvert or bridge, the street crossing
should be designed to convey the 100-year storm runoff flow under and/or over the
road to the area downstream of the crossing to which the flow would have gone in
the absence of the street crossing. The construction of a channel crossing must not
cause the diversion of drainage flows except when that diversion is part of an

approved plan for modification of drainage patterns.

4,  STREETS AS WATER CARRIERS

It is expected that streets will carry water from adjacent property and
from local areas, but they are not to be used as major water carriers in lieu of
natural washes or man-made channels. The maximum depth for water flowing in any
street shall be 8 inches during the peak runoif from a 100-year-frequency storm.
The above requirements imply that in some cases water may flow deeper than a
normal vertical curb height and may flow for a short distance over sidewalk or other
back-of-curb areas, but the flow of the water shall always be confined to the road
right-of-way or to drainage easements. Particular care must be taken in street sag
locations to insure that these requirements are met. Catch basins, scuppers, or
similar facilities, together with the necessary channels, must be provided at
appropriate locations to remove water flowing in the streets so as not to exceed the

above described depth limit.

5. DESIGN PROCEDURFES AND CRITERIA

The design procedures and criteria to-be used shall be in accordance with

those prepared and published by the City of Casa Grande.
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6. LOWEST FLOOR ELEVATIONS IN RESIDENTIAL STRUCTURES

_ a. In Regulatory Floodways and in Flood Hazard Zone A, a new
residential structure or the substantial improvement of an existing residential
structure shall have its lowest floor constructed at an elevation which is at least one
foot above the base ilood water surface elevation in the vicinity of the proposed

construction site.

b. In Flood Hazard Zone AO, a new residential structure or the
substantial improvement of an existing residential structure shall have its lowest
floor constructed at an elevation which is at least one foot above the elevation
determined by finding the elevation of the highest natural ground adjacent to where
the structure will be located and adding to that elevation the depth number
specified on the FIRM for that AO Zone.

¢. In areas designated as Flood Hazard Zones B, C, and D on the
FIRM's which are not in a Regulatory Floodway, a new residential structure (single-
or multi-family) shall be constructed according to one of the two following

requirements, except when the conditions in subparagraph e., below, apply:

(1) The lowest floor shali be constructed at an elevation which is

at or above the base flood water surface elevation.
(2) The lowest floor may be constructed below the base flood
water surface elevation, but flood proofing shall be provided for the structure to an

elevation which is at least one foot above the base flood water surface elevation.

d. In Flood Hazard Zones B, C, and D, those single-family residential

structures which are to be built '—ivithout a basement and located at a site whiéh the

Floodplain Administrator has determined will not be in the vicinity of a watercourse
in which the flow of rainfall runoff might be hazardous to the structure or lts
occupants, the elevation. of the lowest floor may be established by one of the

methods described in the following subparagraphs.

(1) If the structure is to be located in Flood Hazard Zone B, the

lowest floor may be set at an elevation which is 14 inches above the high point of
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the natural ground within the area bound by a 10-foot perimeter offset from the

" structure,

(2} If the structure is to be located in Flood Hazard Zone C or D,
the lowest floor may be set at an elevation which is 12 inches above the high point
of the natural ground within the area bound by a 10-foot perimeter offset from the
structure.

(3) The floor elevation(s) chosen for the residence may be
indicated on a topographic plan of the building site parcel which shows the
construction pad site and any grading proposed on the parcel. This plan must be
prepared and sealed by a civil engineer or architect registered as a professional
engineer or architect in the State of Arizona. The floor elevation(s) indicated on
the plan are to be elevations considered by the engineer or architect sufficiently
high to provide protection in the event of flooding caused by a 100-year storm.

e. A residential structure to be built adjacent to but not within a
Regulatory Floodway that will have its lowest floor at an elevation lower than one
foot above the base flood water surface elevation in the adjacent Regulatory
Floodway must be flood proofed to an elevation at least 2.5 feet above the base
flood water surface elevation.

f.  In Regulatory Floodways and in Flood Hazard Zones AO and A, a
depressed floor area shall be the lowest floor unless there is an area in the structure

with a lower floor, such as a basement.

8 In areas designated as Flood Hazard Zones B, C, or D on the FIRM's
which are not in a Regulatory Floodway, a depressed floor area does not have to be

considered as the lowest floor if there is no door opening directly to the outside

" which could admit flood water into the depressed floor area and if the depressed

area walls and floor are sealed to prevent the infiltration of water into the

depressed area.
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7.  LOWEST FLOOR ELEVATIONS IN NON-RESIDENTIAL STRUCTURES
i

a. In Regulatory Floodways and in Flood Hazard Zone A, a new
nonresidential structure or the substantial improvement of an existing non-
residential structure shall be constructed according to one of the two following

requirements:

(1) The lowest floor shall be constructed at an elevation which is
at least one foot above the base flood water surface elevation in the vicinity of the

proposed construction site.

(2) The lowest floor may be constructed below an elevation
which is one foot above the base flood water surface elevation, but flood proofing
shall be provided for the structure to an elevation which is at least one foot above

the base flood water surface elevation,

b. In Flood Hazard Zone AO, a new non-residential structure or the
substantial improvement of an existing non-residential structure shall be

constructed according to one of the two following requirements:

‘ (1) The lowest floor shall be constructed at an elevation which is
at least one foot above the elevation determined by finding the elevation of the
highest natural ground adjacent to where the structure will be located and adding to
that elevation the depth number specified on the FIRM for that AO Zone.

(2) The lowest floor may be constructed below the minimum
lowest floor elevation specified in subparagraph (1), above, but floodproofing shall

be provided for the structure to an elevation which is at least as high as the

minimum lowest floor elevation determined by the method in subparagraph (1), '

above,

Cs In areas designated as Flood Hazard Zones B, C, and D on the
FIRM's which are not in a Regulatory Floodway, a new non-residential structure or
the substantial improvement of an existing non-residential structure shall be

constructed according to one of the two following requirements:
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(1) The lowest floor shall be constructed at a.n elevation which is

"at or above the base flood water surface elevation.

(2) The lowest floor may be constructed below the elevation of
the base flood water surface elevation but floodproofing shall be provided for the
structure to an elevation which is at least as high as the base flood water surface

elevation.

8. MOBILE HOMES AND MOBILE HOME PARKS

a. The new installation of a mobile home in an area other than a
mobile home park, the construction of a new mobile home park, or the enlargement

of an existing mobile home park within a Regulatory Floodway is prohibited.

b. The new installation of a mobile home or the replacement of an:
existing mobile home outside the Special Flood Hazard Areas must be done in a
manner that assures that the mobile home is anchored to the earth so as to prevent

flotation, collapse, or lateral movement in the event of flooding.

c. A mobile home to be installed in a new location or as a
replacement for an existing mobile home in Flood Hazard Zones A and AQ, and a
mobile home to be installed as a replacement for an existing mobile home located
within a Regulatory Floodway shall be anchored to resist flotation, collapse, or
lateral movement by providing over-the-top and frame ties to ground anchors. The

following specific requirements must be met:

(1) Over-the-top ties must be provided at each of the four
corners of the mobile home, Mobile homes 50 feet or more in length must have two
additional over-the-top ties per side at intermediate locations, and mobile homes '

less than 50 feet in length require only one additional over-the-top tie per side.

(2) Frame ties must be provided at each of the four corners of
the mobile home. Mobile homes 50 feet or more in length must have five additional
frame ties per side, and mobile homes less than 50 feet in length must have four

additional frame ties per side.
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(3)  All components of the anchoring system must be capable of

‘resisting forces of at least 4,800 pounds.
() Any additions to a mobile home must be similarly anchored.

d.  The owners of mobile home parks that are located within Special
Flood Hazard Areas shall have evacuation plans prepared indicating alternate
vehicular access and escape routes. These plans shall be filed with the State

Disaster Preparedness Office and with the City's Field Services Director.

e.  If an existing mobile home park with a Regulatory Floodway must
undergo trepair, reconstruction, or improvement of the streets, utility systems and
pads at a cost which equals or exceeds 50% of the value of the streets, utility
systems and pads before the repair, reconstructions, or improvement has

commenced, the following requirements must be met:

(1) The stands or lots must be elevated on compacted {fill or on
pilings so that the lowest floor of each mobile home will be at or above an elevation

which is one foot above the base flood water surface elevation.

(2) Adequate surface drainage and access for a hauler must be

provided.

(3) If the stands are elevated on pilings, the lots must be large
enough to permit steps, the pilings must have foundations on stable soil and be no
more than 10 feet apart, and reinforcement must be provided for pilings more than 6

feet above the ground.

1, A mobile home which is located in a Reguiato’ry Floodway or in

Flood Hazard Zones A or AO may be replaced by another mobile home only if:

(1)  The mobile home which is to be replaced was not damaged by
a flood to more than fifty percent of its value before the flood.

(2} The replacement mobile home is elevated so that the bottom

of the structural frame or the lowest point of any attached appliances, whichever is
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lower, is at or above an elevation which is one foot above the base flood water

surface elevation.

9. REFERENCE TO BASE FLOOD WATER SURFACE ELEVATIONS ON
DEVELOPMENT PLANS '

The grading and drainage plans for any development adjacent to a Regulatory
Floodway and the grading and drainage plans for any development which proposes to
modify an existing Regulatory Floodway as a part of the development must indicate

the base flood water surface elevations.

10. INFORMATION PERTAINING TO FLOOD PROTECTION TO BE
PLACED ON BUILDING PLANS

The following subparagraphs describe requirements for information which shall
be placed on building plans for both residential and non-residential structures.
Depending upon the type of structure and its location, one or more of the

subparagraphs will apply:

a. The proposed elevation of the lowest floor must be shown,

regardless of the type of structure or its location,

"b.  If the structure is to be built in a Regulatory Floodway or in Flood

Hazard Zone A, the base flood water surface elevation must be shown.

c. If the structure is to be built in Flood Hazard Zone AQ, the
elevation of the highest ground adjacent to the structure and the depth number for
the AO Zone must be shown. -

d. If the lowest floor is to be established by the use of subparagraphs
B.6.d.(1) or (2} of section 17-4-1, the eieva;tion of the highest point of the natural
ground within the area bound by a 10-foot perimeter offset from the structure must

be shown.
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11, MINIMIZING THE POTENTIAL FOR FLOOD DAMAGE

Within any area of the City where the Floodplain Administrator
determines that the land is subject to flooding, including but not limited to the
Special Flood Hazard Areas, all development, including substantial improvements to
structures, must meet the following requirements:

a.  All structures shall be anchored to their foundations to prevent

flotation, collapse, or lateral movement.

b,  Building construction materials and utility system equipment shall

be resistant to flood damage.

c. The construction methods and practices shall be those which

minimize flood damage.

d.  Multiple occupancy developments such as subdivisions, shopping
centers, etc. shall have their public utility systems such as sewer, water, gas and
electric lines and their associated facilities located and constructed in a manner to
minimize or eliminate the potential for flood damage. The developments must be
constructed with drainage systems which will minimize the exposure to flood

damage.

€, New and replacement water supply systems shall be designed and
constructed to minimize or eliminate infiltration of flood waters into the systems

and the discharge of sewage into the flood waters. -

1, New and replacement sanitary sewage systems shall be designed

and consiructed to minimize oEr eliminate infiltration of flood waters into the

systems and the discharge of sewage into the flood waters,

12, STORM WATER DETENTION OR RETENTION

a. Except as noted below, the development of land within the City
must include provisions for the management of storm water runofi from the

property which is to be developed. This management shall consist of the
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construction of storm water detention systems or retention basins. Storm water

"detention systems must provide peak rates of outlet flow from the developed

property onto downstream property which are no greater than the peak rates of
runoff flow from the same property under natural conditions with no development.
If a suitable outlet for a detention system is not available or if engineering analysis
indicates that available outlet systems would be overtaxed by a detention system
outflow, a storm water retention basin shall be construction in lieu of a detention -
system. The requirement for construction of a detention system or a retention basin

is waived in the following cases:

(1) An application for a building permit to construct a single-
family residentlal structure.

(2) Development adjacent to a floodway or a drainage channel
which has been determined by the City's Project Review Manager to have been
designed and constructed to handle the additional runoff flow without increasing the

potential for flood damage on downstream property.

(3) Development of a parcel under one-half acre in an area
where it can be demonstrated that no significant increase in the potential for flood
damage will be created by the development.

b.  Storm water detention and retention facilities shall be designed
and constructed according to the procedures and criteria established by the City.
No detention or retention basin shall retain standing water longer than 36 hours if
the basin has not been designed and constructed to be a permanent body of water
with appropriate health, safety, and water quality measures for such a body of
water. ’

4
L

This concludes the sugges;ted amendments to ordinance No. 609.1.
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A proposed retention-detention Policy for the City of Casa Grande is recommended

" as foilows:

CITY OF CASA GRANDE
RETENTION, DETENTION POLICY

Purpose

The relatively flat topography and lack of defined drainage patterns necessitates
special attention for controlling storm water collection and retention. Regulatory
controls and measures are identified in this chapter to minimize storm water

problems,

Sec. 1 Conceptual Drainage Plan.

A conceptual storm water collection and retention plan shall be submitted with a
preliminary plat or site development plan and approved prior to the approval of such
plat or plan. In the design of the development, every effort shall be made to utilize
the natural slope of the land for the storm water collection system. Sub-surface
drainage systems shall be discouraged wherever possible. The plan shall include but
not be limited to the following:

a.  Method of collection (surface and/or sub-surface).

b.  Depth, side slopes and area of retention.

c.  Calculations of volume held and required.

d.  High water elevation and invert of pipes.

e.  Method of disposal of water within 36 hours.

1. Areas tributary to each retention basin.

g.  Any other data to form a complete plan,
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Sec. 2 Subdivisions.

a. All water which falls within the subdivisions f{including the
respective one-half (1/2) of all abutting streets to the subdivision) from a one-
hundred (100) year storm of a one hour duration. (approximately 2,39 inches) as
established by the Arizona Highway Department Hydrological Design and Revised
Precipitation Maps, must be retained within the boundaries of the subdivison, The
method of collection and retention shall be approved by the Department of Public
Works. The method of retention calculation, drainage flows and dry wells shall

conform to Section 4.

b, Two or more developers may join togethér to provide a common
retention facility., A letter of agreemént signed by all developers participating in
the common retention must be presented to the Department of Public Works and
recorded plat shall indicate that the retention area is a joint facility. The joint

retention area must meet all criteria as a single area.

c.  All retention basins shall have a design capacity to preclude a
water depth in excess of three (3) feet resulting from a one-hundred (100) years, one
hour storm. The depth of retention shall be measured from nearest adjacent top of

curb, Side slopes shall be hinged to conform to the following slope-depth ratio:

BASIN DEPTH STEEPEST SLOPE
{measured from top) horizontalivertical
First 3 feect 421

From 3 feet to 6 feet 8:1

Exceptions to minimum.slope requirements will be considered when innovative and
esthetically pleasing design features are presented and public safety is not

compromised.
In no event shall storm water stand in the retention basins longer than thirty-six (36)

hours. Where possible, basins may be drained by pumping or controlled gravity flow

into existing storm drainage lines or irrigation ditches when approved by the
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controlling agency. With the permission of the City Engineer the right-of-way area
from one (1} foot in back of sidewalk may be used for the retention basin. The
location and slope of retention basins shall conform to the Zoning Code and
Development Policy.

d.  All retention basins that will be controlled by the City shall be

improved by the developer per City of Casa Grande guidelines for retention basin

development and installed prior to the City's acceptance of the retention. The
landscape plan shall be submitted with the engineering plans. Retention basins,
when not privately maintained, shall be dedicated to the City in fee title as storm
water retention basins or drainage rights-of-way. In the case where private
retention basins receive water, other than that which falls upon the property and
adjacent streets and/or alleys, the areas shall be designated as easement areas fof
retention purposes and shall have a recorded restrictive covenant requiring

perpetual maintenance.

e.  On-lot retention is permissible only in single family developments
where the lots contain not less than 18,000 square feet and are fully irrigated. The
lot shall be depressed to contain the indicated design storm, including that of street

run-ofif.

f.  Curbed streets shall be designed and constructed to carry the
storm water run-off from a 10 year storm between curbs. When peak flows from the
designed storm exceed the street capacity, a sub-surface storm drainage system
shall be designed to carry the excess storm water. Local and secondary collector
streets serving one acre or larger lots designed for on-lot retention may be
constructed with a ribbon curb. Local streets, serving lots of 18,000 square feet to
} acre in size designed for on-lot retention, may be designed with eighteen (18) inch
curb depressions at each lot to permit street run-off to flow into the depressed lots.

g.  Peak flows from a fifty (50} year storm shall be carried within the

cross section between buildings (front yards and streets). The finish floor elevation
of all buildings shall be above the one hundred (100} year storm.
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h,  All storm drain pipe installed in alleys or streets under curb, gutter
and pavement shall be constructed of rubber gasket reinforced concrete pipe

capable of withstanding H-22 highway loads.

i, Lakes or ponds used for storm water collection will be required to
meet all retention basin requirements specified herein except for water depth,

drainage time and side slopes below the normal water level.

je Commercial/industrial and single lot multi-family (duplex, triplex,
etc.) subdivisions may provide either community retention basins or on-site
retention for each lot including street run-off, providing the retention area over one

(1) foot deep does not exceed fifty percent (50%) of unpaved open space on the site.

Sec. 3 Non-Subdivision Developments.

a.  All storm water from a one hundred (100) year storm of one hour
duration, (approximately 2.32 inches) as established by the Arizona Highway
Department Hydrological Design and Revised Precipitation Maps, shall be retained
on site. All storm water within the right-of-way adjacent to said site shall be
retained within the site unless other means of disposal of the water (i.e., storm
drain, irrigation ditch, or drainage way) is designed and constructed to handle that

water.
b. A maximum of fifty percent (50%) of the required retention can be
held upon asphalt, concrete or other hard surface except ina special situation and

with permission of the City Engineer,

¢.  The City of Casa Grande shall not be responsible for the design,

performance, operation or maintenance of the retention basin.

d.  The retention basin shall conform to Section 2(c) and calculations,

drainage flows and dry wells shall conform to Section 4.
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e.  Changes or additions to sites which require approval of a site

development plan will be required to address drainage on the entire site and meet

storm drainage requirements as set forth in this chapter for the complete site.

Sec. 4 Retention Calculations, Drainage Flows and Dry Wells.

a. Retention calculations shal} be submitted as follows: -

Vr

Cw

vr = 2 (A)Cw)
12

Area (square feet or acres)

Volume required to be retained (cubic feét or acre feet)
100 year - one hour rainfall {inches) = 2.39

Run-off factor for tributary areas {weighted factors
may be required for multiple retention areas and/or

special conditions as determined by the City Engineer):

Typical run-off factors:

Pavement (asphalt; concrete, brick, etc.) 0.95
Roofs 0.95
Grass lawn (average slope 0 - 7%) 0.20
Grass lawn (steep slope 7% and greater) 0.35
Desert lawn or rock lawn 0.70
Farm land 0.10
Bare ground (vacant lots) 0.25
Undeveloped desert 0.40
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Commercial, industrial area: 0.80
Residential areat

Range areas 18,000 sq. feet or larger  0.35
Single family areas less than 18,000
square feet 0.40

Multi-unit area:

Townhouses, pati homes, mobile
home parks 0.50
Apartments 0.60

Note:

The weighted 'C' is obtained from the total summated "C" areas divided by the total

area or subareas being developed.

b.  The point or points in which natural drainage flows from a property
prior to development shall remain the same after the property has been altered for

the development.

"¢, Shallow pit percolation tests shall be performed in retention areas
to determine natural percolation, Test results shall be submitted to the City
Engineer prior to approval of drainage plans. Dry wells are permitted to drain
surface retention areas only when no other means of disposal is available.
Infiltration into the dry well cannot be considered to reduce the size of the
retention area. The property owner of record shall be responsible for the design,
performance, operation or maintenance of dry wells used with on-site retention. A
percolation test must be carried out on the dry well before acceptance. The
percolation test results are to be filed with the City Engineer.
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Section 5 Right of City to Drain Basin

It shall be unlawful for any person owning or controlling a retention basin to permit
storm water to stand therein longer than thirty-six (36) hours. In addition to any
penalty provided by law, should the person owning or controlling any privately owned
and maintained basin fail, neglect or refuse to drain said retention basin within
thirty-six (36) hours, as required in Sec. 2(c) hereof, it shall be the right to the City,
upon the authorization of the Director of Public Works, or his appointed agent, to
enter upon the privately owned retention basin property and take such action as may
reasonably be necessary to drain said basin. The draining of said basin shall be at

the expense of the owners or person controlling such basin,

Section 6 Assessment of Costs for Drainage.

Upon completion of the work, the Director of Public Works shall prepare or cause to
be prepared, a verified statement of account of the actual cost of draining of said
basin, the date the work was completed, and the street address and the legal
description of the property on which said work was done, including five percent (5%)
for inspection and other incidental costs in connection therewith and shall serve a
duplicate copy of such verified statment upn the person owning or controlling such

property in the manner prescribed in Sec, 8 hereof,

Sec. 7 Appeal to Council,

The owner or person controlling such property shall have thirty (30) days from the
date of service upon him of the assessment to appeal in writing to the Council from
the amount of the assessment as contained in the verified statement. If an appeal is
not filed with the City Council within such thirty (30) day period, then the amount
of the assessment as determined by the Director of Public Works, shall become final
and binding, If an appeal is taken, the Council shall, at its next regular meeting,
hear and determine the appeal and may affirm.-the amount of the assessment,
modify the amount thereof, or determine that no assessment-at all shall be made.

The decision of the Council shall be final and binding on all persons.
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Sec. 8 Service of Notice.

Notice shall be personally served on the owner or person controlling such property,
by an officer of the Casa Grande Police Department, in the manner provided in Rule
#{(d) of the Arizona Rules of Civil' Procedure, or mailed to the owner or person
controlling such property at his last known address by Certified or Registered Mail,
or the address to which the tax bills for the property were last mailed, If the owner
does not reside on such property, a duplicate notice shall also be sent to him by

Certified or Registered Mail at his last known address.

Sec. 9 Lien for Drainage of Basin

If no appeal is taken from the amount of the assessment, or if an appeal is taken and
the Council has affirmed or modified the amount of the assessment, the original
assessment or the assessment as so modified shall be recorded in the Office of the
County Recorder and from the date of its recording, shall be a lien on said lot or

tract of land until paid. Such liens shall be subject and inferior to the lien for

“general taxes and to all prior recorded mortgages and encumbrances. of record. A

sale of the property to satisfy a lien obtained under the provisions of this section.
shall be made upon judgment of foreclosure or order of sale. The City of Casa
Grande shall have the right to bring an action to enforce the lien in a court of
competent jurisdiction at any time after the recording of the assessment, but failure
to enforce the lien by such action shall not affect its validity., The recorded
assessment shall be prima facie evidence of the truth of all matters recited therof.
A prior assessment for the pui‘poses provided in this section shall not be a bar to a
subsequent assessment or assessments for such purposes, and any number of liens on

the same lot or tract of land may be enforced in the same action,
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SUMMARY OF ALL REPORT RECOMMENDATIONS AND COST ESTIMATES




S

COST ESTIMATE

Nor DESCRIPTION auanTiTy |UNIT| gost | Cost
L 12-10'x4'x120' C.B.C. Cost in | o 333,700
2, 2-10'x3'x100' C.B.C. u L.S 54,700
3. 4-10'x4'x60' C.B.C. " Los 60,000
b4, 2-8'%3'x 100" C.B.C. " L.S. 38,500
5. 3-8'x3'x100' C.B.C. n L.S 51;000
6. 3-10'x3'x150' C,B.C. " 1.S 108,000 -
7. 3-10'%3'x 100" C.B.C. " s 70,500
8. 2-10'x3'x60' C.B.C, " 1.5 29,000
9, 3-33"x70' C.M.P, . L.5 13,650
10a. 42"x1000' R.C.P.R.G, Mainline n L.F 90.00 90,000
b. 48"x1000' R.C.P.R.G. Mainline " I.F. 120;00 120,000
c. 52"x1000' R.C.P,R.G, MainIine " . 140.00 140,060
a. 10 Catch Basins & 6 Manholes " .| 3000.00 48,000
e. 18"x300"' -R.C.P.R:G. laterals " - 50,00 15,000
e | oot 2uduiso G, S 72,000
12, 3-10'x4'x 100" C.B.C, ! L.5 76,100
13. 3-10'x4'%50' C.B.C. " b-S 38,100
14, 10'%3'%100' C.B.C. * " s | 31,400
15, 3-10'x3‘_x60' C.B.C. " L.S 42,400
16, 3-10'x3'260" C.B.C. L L.S 42,400
E CARTER ASSOCIATES, INCc. Prepared by Preliminary /Elmst Cost Estimate
é?-_‘é Lfﬁggﬁme‘?gggfigmm AVE g::rek\:: db:y g:l: :tt No./ Pro’jéct
— 502 ¢ 265-1744 Date _ Job No. '

Page__|! _of____Pages




STIMATE

COST E

L+ -
17. 10'x3'% 100" C.B.C. Cost I s 31,400
18, 2-10'x3'%60' C.B.C. . I.s 29,000
19, 3-3'x3'x60' C.B.C. " L.S 30,300
20, 3-8'x3'x60' C.B.C. “ 1.8 -30,300
21, 3-81x3'%80' C.B.C. " L.S 39,700
22, 2-'8'x3"x60‘ C.B.C. " L.S 22,100
23, 2-8'%3'%80' C.B.C. “ L.S 31,100

Phase 1 Structure .Cost Suptotal= |1,688,550

24, 4-10'x4'x80" C.B.C. Cost In s, 75,100
25. 4-10'x3'x100' C.B.C. " L.S 74,500
26, 3.8'X3'x100' C,B.C. " .S 51,200
27, 3-8'x3'x56' C.B.C. " L.S 28,800
28. 4-8'x3'x56' C.B,C, " L.S 37,000
29, 2-8'%3'x100' C.BIC. " L.S 38,500
30, 2-8'x3'260' C.B.C. " L.S 22,100
3L, 5-10'%5'%60 C.B.C. " n.s. |’ 72,600

Phase I1I Structure Cost_ Subtotal= 399,800

PHASE 11 TOTAL | 399,800
E CARTER ASSOCIATES, INC, Prepared by Preliminary /558 Cost Estimate
EE 1550 E. MEADOWBRQOCK AVE. Checked by Cllent
E‘:"-"'_- PHOENIX AZ 85014 Reviewed by Tract No./Project

— 507 ¢ 265-1744

Date

Job No.,

Page_2

of ___Pages
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COST ESTIMATE

ITEM ESTIMATED UNIT UNIT TOTAL

No. DrainageDEEa‘s'e'e%gr!!c? ICm(Phase 1) QUANTITY COSsT CosT
1 None Ac,
2 175'x4600" 18.48 Ac. 5,000 92,400
3 175'x250'x5280" (Flare) 25.76 Ac. 5,000 128,800
4a 250'%6000" 34.44 Ac. 5,000 172,200
4 250'tod425"'x4400" 34.09 Ac. 5,000 170,450
5 40'x5280" 4.85 . Ac. 5,000 24,250
s | 70'x5200 8.48 | Ac. | 5,000 42,400
7 90'x5500" 11.36 Ac. 5,000 56,800
7b 95'x2800" 6.11 Ac. 5,000 30,550
3 35742500 2.01 Ac, 25,000 50,250
9 50'x2500" 2.87 ac. | 25,000 71,750

10abc]  35'x4000° 3.21 Ac. | 25,000 80,250
11 35'%5200" 4,18 | Ac. | 25,000 104,500
12 35'x3700" _ 2.97 Ac, 25,000 74,250
13 45'x1050" *1.08 Ac. | 25,000 27,000
14 40'%3600" 3.31 Ac. 25,000 87,750
15 50'x1300" L4 Ac. | 25,000 37,250
s 150'x2700 : 9.30 Ac. | 25,000 232,500
17 40'x3900" . 3.58 Ac. | 25,000 89,500

o CARTER ASSOCIATES, iNc., Prepared by M.T. Prellminary/ﬁﬁﬁ Cost Estimate

[ —  OWBROOK AVE Checked by_R.E.R, Cllent___Casa Grande

o 1550 E. ME .

— Reviewed by Tract No./Project

PHOENIX AZ 85014
o (07 ¢ 2651744 Date Job No._ 83314

Page_3 _of__ _Pages




COST ESTIMATE

ITEM ESTIMATED UNIT TOTAL
~ DESCRIPTION UNIT -

No. Drainage Easements  (Phase I) QUANTITY cosT cosTt
18 50'x2700" 3.10 Ac. | 25,000 77,500
19 26'x2100° 1.25 Ac. | 25,000 31,250
20ab 60'x17600" 24,24 Ac. | 5,000 121,200
21 30'x2500" 1.72 Ac. 5,000 8,600
22 50'x4500° 5,16 Ac, 5,000 23,800
’3 3554300 3.46 Ac. 5,000 17,300
24ab|  40'x4000" 3.57 “Ac. | 5,000 18,350
24c 45'x1400" 1.45 Ac. 5,000 7,250
25 30'x5500" 3.79 Ac. 5,000 18,950
26 55'x7000" 8,84 Ac. [ 5,000 44,200
28 20'x1400" - 0.64 Ac. 5,000 3,200
29 '25'%2500" 1.43 Ac. 5,000 7,150
30 25'%2500" 1.43 Ac. 5,000 7,150
31a 30'%7900" - 5.44 Ac. 5,000 27,200
31b 35'%2300" 1.85 Ac. 5,000 9,250
32ab 35'x5800" 4,66 Ac. 5,000 23,300
33 90'x2900" 599 Ac. 5,000 29,950
34ab| . 60'x5400" 7.44 Ac. 5,000 137,200
35 60" x800" . 1.10 Ac, 5,000 5,500
——— CARTER ASSOCIATES, INC. Prepared by Prollmlnary/ﬁi%i' Cost Estimate
E'_' 1550 &, MEADOWBROOK AVE Checked by Client

E“‘é PHOENIX, AZ 85014 ' Reviewed by Tract No./Project

— (02 205-1744 Date Job No. 83314

Page__4

of __Pages
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COST ESTIMATE

ITEM ESTIMATED UNIT TOTAL
DESCRIPTION UNIT
No. _ Drainage Easement {Phase I) QUANTITY CosT COST
37 35'x5280" 4,24 Ac. 5000 21,200
38 40'x5280" 4,85 Ac. 5000 24,250
39 40 'x5280" 4,85 Ac. 5000 24,250
40 60 'x5000! 6.89 Ac. 5000 34,450
Drainage Easement .
Thtal 2,192,300.00
e CARTER ASSOCIATES, INC.  Prepared by Preliminary/Eisat Cost Estimate
—— Yo—1 ' h d Client
am = 1550 E. MEADOWBROOK AVE. Checke by £
—— PHOENIX, AZ 85014 _ Reviewed by Tract No./Projec
—— 502 ¢ 265-1744 Date Job No.

Page_5 _of___Pages




“COST ESTIMATE

iITEM ESTIMATED UNIT TOTAL
DESCRIPTION UNIT
No. £hannel Excavation (Phase I) QUANTITY COST COST
See "Drainage Easements, Channels] .
1 and Structure Summary Map" 99,259 C.Y. 5.00
2 85,867 c.Y. 5,00
3 58,276 C.Y. 5.00
4 145,600  |C.Y. 5,00
4b 177,222 c.Y. 5.00
S 16,427 |c.v. 5,00
6 34,027 C.Y. 5.00
7a
60,296 c.Y. 5.00
7b 32,770 c.Y. 5.00
8 6,389 C.Y. 5.00
9 10,566  |C.Y. 5. 00
10abc 16,889 C.Y. 5.00
11 21,856 C.Y. 5.00
12 15,622 |cC.Y. 5.00
13 3,850 C.Y. 5,00
14 11,200 c.Y. 5,00
15 5,489 c.Y. 5.40
16 i 28,400 c.Y. + 5,00
17 12,133 c.Y. 5.00
mm— CARTER ASSOCIATES, INC. Prepared by M.A.T.Preliminary ARii@k Cost Estimate
s (550 E. MEADOWEROOK AV Checked by_R.E.R.Client __Casa Grande
e — L ENIX. AZ 8504 E Reviewed by Tract No./Project
TR

602 ® 265-1744

Date

Job No.

83314

Page__*»

of __Pages
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COST ESTIMATE

ITEM ESTIMATED UNIT TOTAL
No. | channer BESGRIETION, e 1) auanTity |YNIT1 cost COST
18 11,400 C.Y, 5.00
19 2,800 C.Y. 5.00
20ab 104,296 c.Y. 5.00
21 5,000 c.Y. 5.00
22 19,000 c.Y. 5.00
23 10,989 c.Y. 5.00
24ab 12,444 “C.Y, 5.00
24¢ 5,133 C.Y. 5.00
25 11,000 C.Y. 5.00
26 40,444 c.Y. 5.00
27 27 N/A c.Y. 5.00
28 1,244 C.Y. 5.00
29 3,148 C.Y. 5.00
30 3,148 c.Y. 5.00
3la 15,800 c.Y. 5.00
31b 5,878 C.Y. 5.00
32ab 14,822 C.Y. 5.00
33 25,133 c.Y.| *5,00
34ab 28,800 C.Y. 5.00
F CARTER ASSOCIATES, INC. Prepared by M.A.T. Preliminary/ﬁﬂéﬁ Cost Estimate
2 oo £ MEADOWBROOK AVE Checked by_R.E.R Client___Casa Grande
=E PHOENIX. A7 85014 ' Reviewed by Tract No./Project

602 ¢ 265-1744

Date

Job No. 83314

Page

of __Pages




COST ESTIMATE

ITEM ESTIMATED UNIT TOTAL
DESCRIPTION UNIT

No. Channel Excavation {Phase I) QUANTITY cost COsT
35 4,267 C.Y. 5.00

36 No 36 N/A C.Y. 5.00.

37 16,427 C.Y. 5,00

38 16,427 {c.Y. | 5.00

39 16,427 c.Y. 5,00

40 37,037 c.Y. | s.00

Total Channel Excavation = 1,253,292 c.Y. 5.00 $6,266,460

25_—"" CARTER ASSOCIATES, INC.  Prepared by Preliminary /&t Cost Estimate
o Checked by Cllent
e | RO AV Reviewed by Tract No./Project
— 502 ® 265-1744 Date Job No. 83314

Page_28 of___ _Pages




—

I

COST ESTIMATE

ITEM N ESTIMATED UNIT TOTAL
DESCRIPTION UNIT
No. : Miscellaneousc:[tems (Phase I) QUANTITY COST cosT
Rail Bank Protection @ Pinal. Bridge A By
STD. G17.10 Type 1 (A.D.O.T. STD.) 200 L.E. 156.00 30,000
" Berms 2'x5000' D 5000 1..F. 2,00 16,000
Berms 3'xs00' 7 77| 7 sp0 0 Tjr.r. | T 3.00 | 1,500
. " 'Miscellaneous Phase I Total ~— ~ | 7 T |7~ #’“&‘1",‘500 T
Phase I Summary
Total Structure Cost | ' 11,688,550
Total Easement Cost 2,192,300
Tofa] Drai'nage Eggava.tlior; éést 1 - ) 6,266,466' i
Total Miscellaneous Cost 41,500
TOTAL PHASE I COST 510,188,810

am— ~ 5TER ASSOCIATES, INC.  Prepared by iLA.T. Preliminary/Eimsd Cost Estimate

— j— 5 " BROOK AVE Checked by Client
—— P:gghﬂgﬂggj\gfw ' Reviewed by Tract No./Project

—— 507 ® 265-1744 Date Job No. 83314
‘ Page_2 _of___Pages




COST ESTIMATE

ITEM ESTIMATED UNIT TOTAL
UNIT
No. DESCRIPTION QUANTITY COST COST
Southside Streets (Phase III)
Subgrade Prep 27,790 5.Y, 3.00 83,370
Subbase 6" 27,780 S5.Y.° 2.50 69,475
Base Course 4" 27,790 s.y 1.85 51,412
2:1/4" Asph. Cong. - - 27,1720 S.Y. 5.00 138,950.
3/4" A.C. Top Course 27,790 S.Y. 1.75 48,632
Curbh & Gutter 14,900 L.F. 6.00 89,400
Sub-~Total 481,239
20% Contingency 96,248
Sub-Total $577,487
NOTE :
{Cost/L.F. of 32' Street , 7,820 L.F. 73.85
NOTE :
Includes 1st, 2nd & 3rd Avenues
Mercedes, Katherine, Sacaton &
Washington Streets only, All
assumed 32 feet wide. i '
== CARTER ASSOCIATES, INC. Prepared by_ RER Preliminary ABl¥#k Cost Estimate
- 1550 E. MEADOWBROOK AVE Checked by_______ Cilient City of Casa Grande
R — \ ) Reviewed by Tract.No./Project __Drainage
e PHOENIX, AZ 85014 5/85 1314
— (02 ® 265-1744 Date Job No. 8331
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COST ESTIMATE

ITEM ESTIMATED UNIT TOTAL
DESCRIPTION UNIT
No. | - southside Neighborhood (Phase 111) | QUANTITY COST COST
1 10 HP. Pump 1 ea. | 2500.00| 2,500
2 Pump Instaliation 1 L.S. 2500.00 2,500
3 Check & Gate Vaives 3" 1 2 250,00 500
4 " Piping 3" PVYC Schd. 40 350 Ft. 3.30 1,155
-5 Direct Bury Install 230 Ft. 5.00 1,150
6 Bore & Jack Casing 6" 120 Ft. - 100.00 12,000
7 Install Pipe in Casing 120 Ft. 0.50 60
Sub-Total $ 19,865
20% Contingency 3,973
Pump "Alternate" Total $ 23,838
Drywell 5 ea. 4000.00 26,000
20% Contingency 4,000
Drywell Alternate Total $ 24,000
Retention Basin 19,590 lC.Y. 3.50 | 68,565
Reseeding 210,000 S.F. 0.10 21,000
Sub-~Total ; : 89,565
20% Contingency 17,913
Retention Basin Total $107,478
Total Phase III Cost {without alternate cost) $684,965
e (CARTER ASSOCIATES, INC. Prepared by R-E.R. Prelimlnary/H“%xCost Estimate
aﬂ—" 1550 E. MEADOWBROOK AVE Checked by Client_Casa Grande
Em— U OENIX AZ 85014 ' Reviewed by Tract No./Project
—— (02 ® 265-1744 Date 5/85 Job No._ 83314
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Tables

Plate No. 1
Plate No. 2
Plate No. 3

Plate No. 4
Plate No. 5
Plate No, 6

Maps

Section |

Section 2

Form

Map Pocket

APPENDIX

Descrintion

Hydrology Tables, Rainfall Data Base, "C" Values

Drainage Easement Schematic for the North
Branch

Recommended Channe!l Geomeirics for the North
Branch

~ Recommended Bridge Improvements at Pinal Ave-

nue and the North Branch

Florence Boulevard Storm Drain Schematic
Southside Nelghborhood General Drainége Map
Southside Neighborﬁood Drainage Areas
Drainage Maps 1 thru. 10

Casa Grande Mid and Upper City Drainage Maps

Hydrology Calculation Sheets for Casa Grande
and Surrounding Areas

Hydraulic Calculation Sheets with Recommended
Drainage Structures

Hydraulic Calculation Sheets with Recommended
drainage Easements and Channels

Hydrology and Hydraulic Calculation Sheets- for
the Southside Neighborhood -

Drywell Notice of Disposal Forms
Master Drainage Map for Casa Grande

Drainage Easements, Channels and Structure
Summary Map
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HYDROLOSICaL STUDY

CAasSAa GRAaMNDE

HYBROLOSY TABLES

BY

CARTER ASSOCIATES, INGC,

156G E. MEADOWBROOK AVENUE

PHOENIX, ARIZONA 85815

11/18/85

FOR



TABLE 1

Return Period

Precipitation Values (inches)

(Years) 6 hour duration 24 hour duration
Map Corrected Map Corrected
Value Value Value | Value
2 L3 135 1.5 .48
5 1.8 L& Z.2 2.24
10 2. 2.19 2,7 2.77
25 2. 7 2.60 34 3.42.
50 . 3.0 3.02 4.0 4ol
100 3.4 8 4o 4.6 4,65
1 HR, Fesc,

Yy, =-0.0tl+ [_9.942 (Jf?’z/.q~@):f
Yoo O494 + ‘[0-755 (3- %fo) ]

i

l
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CARTER ASSOCIATES, INC.
FHOENIX, ARIZONA
69/11/85

CAasma RAINFALL DATA BASE

RaIMNFaLL INTENSITY {Irmches  Hour 2

STORM FREQUENCY {(Years}

TIME 2 5 18 25 58 108
{Min}
5.0 3.68 4.86 5.57 .58 7.41 8.32
6.0 3.52 4.58 5.32 £.28 7.08 7.495
7.0 .36 4.37 5.87 5.4859 6.75 7.57
8.0 3.19 4.15 4.82 5.87 .42 7.20
9.0 3.83 3.84 4.57 5.48 .69 B.82
10.8 2.88 3.72 4.32 .16 5.75 §.45
11.8 2.77 3.61 4,19 4.84 © 5.87 £.25
12.8 2.68 3.49 4,85 4.749 5.39 5.085
13.08 2.60 3.38 3.92 4,83 5.20 5.84
14.8 2.51 3.28 3.78 4.48 5.2 S.64
15.06 2.42 3.15 3.5685 4.32 4,85 L.44
20.0 2.14 2.77 3.23 3.76 4,27 4,74
25.9 1,86 2.43 2.83 3.33 3.77 4,18
30.0 1.87 2.18 2.53 3.85 3.37 3.78
49.0 1.35 1.78 2.88 2.44 2.75 3.09
50.0 1,18 1.53 1.8% 2.09 2.37 2.69
E0.0 1.@8 1.38 1.66 t.849 2.13 2.39
120.8 @&.57 b.77 @.00 .07 1.22 1.37
186.8 8.49 B.54 @.85 2.76 .88 ©.499
246.0 .38 8,41 @.50 .67 #.88 @&.77
306.6 @.24 @,33 8.41 6.50 8,58 g.85
368.8 .22 70.30 @.36 0.43 6.50 @%.57
480.0 @, 17 @.24 .28 @.35 9.40 @, 4B
E0G. 0 @.14 .20 #.25 .29 @.33 #.349
720.0 B.12 B.17 @.21 0.25 %.29 ®.33
1980. 8 @.039 f.13 2.14 @.1i8 @.20 @.25
1443.0 @.08 .99 8.114 .14 a.17 o
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Intensity Chart

| Casa Grande Rainfall
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RATIONAL METHOD

- ’C’ VALUES

Streets

Asphaltic
Concrete
Gravel roadways & shoulders

Industrial Areas
Flat commercial - about 90%
of area impervious
eavy areas
Light areas

Business Areas

Downtown areas
Neighborhood areas

' ) Residential Areas
Lawns - flat
- steep
Suburban areas
Single family areas
Multi-unit areas
Apartment areas

Parks, Cemeteries

Playgrounds

Fig. 3-3

0.70

0.80
0.40

0.05
0.15

0.25
0.30
0.40
0.50

0.10

0.20

- 0,95
- 0,95
- 0.60

.15
. 35
.40
. 50
. 60
.70

o0 o Qo0

- 0,25

- 0.35

VALUES OF RUNOFF COEFFICIENT C



Values for Runoff Coefficients

in Formula Q=CiA

Area Type

Residential 4+ d.u. /fac

Residential 1 to 4 d.u, / ac.

Mobile Homé Parks

High Density Dwellings { Apartments)
Industrial and Commercial

Parks

Agricultural

NCHEactor Selected

0.43
0.39
0.51
.0.51
0.80

0.20



DRAINAGE EASEMENT SCHEMATIC
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RECOMMENDED  GEOMETRICS
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Froject No. 555 f‘l’ ‘
Project Name LA Mﬂﬂ&)& men-éfwf |

-Sheaet No, of
Caloulated by 'S AT Date A-1% -85

Checked by AT Date iO-l—_f__f?
EXISTING CONDITIONS |
‘North Branch - Nash

il

|

e CARTER ASSOCIATES, INC.

25 & é&nganfm{‘i,on 70!

Exffyh'n{f copaci ff';

ot B, B N

Trekell | & g
et ooty T

\!elaéilf'g[ = 5,7 eee. | _2® | jj

| -
Ex@ﬁ‘l(’mfj &efffﬁ&i’!’? =429 ¢ts, o

]

Downstream OF Trekell :
Sz 000N Vet —

Velosity = 4.7 Vﬁe&: o, TEI==" |
Exisﬁ'n? ﬂﬂf%éi%?’ = 23504 &.fN _ v /—— |
Estimates Based On Mannings n=4,.02%

Note : No Ex@sﬁnf- Strushire Uha’er Trekell @aa’ |
Rico = 2,200 c¢ts

20"

1650 EAST MEADOWBROOK AVE. ¢ PHOENIX. ARIZONA 88014 ¢ (807 9851774
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Project No, ___5,7’5 M’

Project Name 2 _@'dﬂé}& Pmimgg 641'4
E ‘Sheet No, of
%&% , Caloulated by LEK, Date 12 MRV
— CARTER ASSOC|ATES, INC. Checked by MT bale ._..__.
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CANAL ACTS AS A CUT OFF ' | \ : |
FOR MOST DRAINAGE U
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
SCS METHOD: PART 11

LOCATION DATA:
Highway

County  Pisust.

Location W oF CASH GRANDE, (SEE DRAINAGE MAP)

Project No. 83314-

Station

Name of Stream___ AReA 'R !

To Na BRANCH SAa CRUZ Wash

DESIGN DATA:

Design Frequency
Drainage Area
Drainage Length
Elevation

Top of Drainage area

At Structure
Drainage Area Slope
Vegetative Cover Type
Vegetative Cover Density
Soil Group
Precipitation

P = 6 hour =

P = 24 hour =

DESIGN COMPUTATION:

50]/!00 years
.03 gsquare miles

28350 feet

% mong feet
¥ 1310 feet

VAR IES T
SERS FusH
15 e
L

) '/3-4& inches
4-0}/4.‘5&, inches

A9

Curve Number
Time of Concentration 2.69 hours
Peak Design Discharge
Qp= 484A0 =
D+ .6Tc 2655 /526& cfs
2 /
Storm Point Areal Areal Direct Peak
Duration Precipitation Reduction Precipitation Runoff Discharge:
Soyr, 2413 0. 94 . 2.00 1,05 265 2
1 hour weye. 2,39 _ 2.25 {.25 2156 .
| 2.4 4 g ’ 2.3 .35 2655 &E
2 hour 2,74 95 2.0 L.6O 2265 qmqmm
: 2.64 256 50 Z57e
3 hour 2.97 0.97 288 - 1.B83 3172,
3.00 294 190 2198
6 hour 342, 0.78 3,25 225 2603
Computed by: M.&T Date 9 -7 -85

SHEET 4 oF 4
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Longs & smErewd -4

Loma & Nacrow LA

DrainNAGE AREA TRA\)E.L. TiME EALOULATION D

TreoveEL TIME SUM 3 TIME oF CoNCENTRATION

DRI -

NREA

A

0 <

| 2200

2000

4000

700

R

181z200°

LENGTH
Lslbre RUN

5300

7000

ELEVY - ELEV

2077 - ﬂl 50

/650

- 1699

1490 = 1559

550, 71599
1500 — /450

Adse - dio |

1410~ 1403

275= -~ 27280

228‘)}« | 0

B0 - i7es o

MTSo - 1'7Tod
1700 = 150

(650 1600

-

J oo ~ {550

(560 ~ 00

1550 - 1450

41s
50
50

({507 (432

./430~ 1394

HelenT

| 4z7’

4

50

g0

/

. .5e

go'
4o

$LO?G 0]9
9.4 %
2.5%

| resa@

094%
0. 757
057% ..
0.18 7
=Te

ATS T

<&
2.0 74,

Ve 2
TiME
cone (HR
0.09
018
o4t
056
0. 7T#
0.8
o.86

B 3.62

Rk




DRANAGE ARsA TRAVEL TIME ALl LATIONS

LonG. & MNartows oA,

- Lone & Narreswd T A

Db .
AR

&

K
;

LENGTH
|Slepe Rony

000

TOoO

ELEV

/ BOO'

T TN TN~ U

2400
3900

2300

8too

2000

18700

- ELEV

~ ZOODO

2000 ~ [BHOD

- 177 5o

/750 - 790

1700 - fo50

[T ~ [Ooo

600 — 55O
{550 - 1500
_}500 - 1450

1452 - 1395

L1825 - 1500

iISoo — ldg64q

[ 465 - TE5D

NASL LS T

1400 ~ (290

Heieut
¢SS

o0

L0
045
9394

Loz
2.3¢




=~

—

~—

A

LoNG & Naxseoas 1O A

DRAINAGE ArEA. TRaVEL Tinae CalcUlATIoN S

ol WENY
AR=A

F-l

LENGTH
Slope RN

1500

2200
202
[ 3OO .

2600

40O
5400
LS50
7200

5400
40200

8200

ELeY

26Tt

2,000
1602
1750
| 700

j650

WL

/6502
/500
/1450

14410

- ELEV

7.000

| Boo
1750
.{7&3
[e5o
1600
/650
1500
145
| 410
/385

HeleuT
67k

r00

50
50

5o

L0

£
50
0
4o

25

S LO?E- ‘79
45,07
9,09

Jto.7
3.65
92
L5é
J.09
.93
0. 77
a4a 
2 Te =

Fia 271

TS
CONG,

0.e5

{ o (2.

O
_od!
025
0.3 2
048
_4156
"&71

2.87



RN
Ars A

1&

[}

DRANRAGE AReA. TRAVEL Tim e CalColaTionS

LEeENGTI-
Slope PN

T Ta ]

Jrasdonlian)
=r=
{700

2590

3302

S2aD

3200

20750

ELEY. ~

e T

12250 ~
[Bo= —

1750 =

1

{700

16450 =

[ -~

i
Q
H

N

ELEV

2255

| BoD

I 750

7o
1650
[0
S50

{ S

Helgur

< 2tn
45

5!—0?6 )
5325

Is.s2
.67
2.94
2.00
I 5@
128

9.9

= Tet

Fia 11

Tk
oM,

5.03

oz
0.
s
o.24
£.32
oYL

.85




=

-

DrRAAGE AreA TRavaEL TiMe, CALCILATIONS

DrsaN
Argh

2&

2%

LepeTd | -
$_Lop_e Run | ELEBY = ELEV
| 700 1798 _\100
{Boo 1700 —-“!;o’-—;-o '
MZH{ao /995 -—'/é;o‘@
2893 B ,f@oom o S;o
750? 1SS0 —:500
4500 !Soaif;475
| 192007 | o
oo | 1432 -0
| G000 tyse — 1400
4 800 4o = 13;’:@
!9 200 (L.isam;\”/er ét-_o'Ps;% )
. . ©O28% _ !
Boo 204 — |78 B
709 {750~ (700
| Jjgoo | 1799 7 leSo

2 pod
B30 |
4100
700

3500

f;é;So »—/f:.éc:)
[6O° ’/550‘
l.§'5c:: -/5‘&0
/_500 — /450
I450 ~ 14 2o

21700

Heileut
98

S50

P4z
=2

; 7O

291

S50

% LOFB 020

14 0
2.78

2,38

179

0,65

056

Te |

1,
e

 7700H?

Fie 2.1
TiEs
CONC,

La—

Z e =

1,06
01




Draunpseme AreAl TRaveaL TiMe, CALCULATIONS

Proan

AreA

\'PH_
i

LeNGTH
slope Run

. 10O
3400
S5O0D

2800

3700

Azoo .

Seoo

j6So©
A

ELev - elev
.2259f‘[66€3
jBo0 ~ ITTOD

1700 = leod

[ooo- ISSS
[Sco - ISoo
1500 - 1450
.{450 - (oD

1400 < 134T

36,809

[ 0O

550

lloo_ .

10O

1700
209
5500_
500
5600

26,350

2;51:175@
{7SQ'f17o®

1700 - eSO

oo ~ 1559
(580 ~ (599

[€oo—l¥o@

/400 -~ |350
350 - 310

e

HeleHY
439
Folw}
190

N 5o

5o

50

SO

| O

LS

77004

Fie 11
Time
CONC,
O .0k

o-2e,

.37
0.45
o2

R

3,55

0.40

o.27



CONTINUATION OF RUNOFF CALCULATION SHEET

CHANNET,
C;EZ:: cﬁ:‘éfﬁ Elgsgzion Ciﬁ::gg A§§§:§e width{Depth| vel.| ©@ | Time |- zg Tlirgg CEEEE:“
Elevation £t £t feffe | ofe | £ fpa | efs |min {win | min efs
roine 1 |EA—! 1 /448 122540 |00t H 13 |22 |209 /8 (296 | 87
Tues |EA=Z |13 15000 |Loor |Ho |3 |37 lasylor lazs |4s
ED -] 1407 | 7000 |, 003 |40 |3 (5% |ss0la/ |ass o
A /4o | Jbo2 loms| 20 |3 4o |lpal 7 A28 | A3
& /298 1 o : 208 | 2 | 2000
Polnt 2 - :
% 1393 chogfsri 139¢ \Sovo 100 /50| 4 |44 |2a53 19 |ase o0
£oa : /o | o
& V395 |z700 L osorl 75718 129 |swel st | 220 2 -
D | 1o Lo \asoo
Point 3
Yot g pr1)1898 | 9500 Loon || 4 1 2962} 25 lazs | se0
gg’?'qé/ﬁ?ﬁ Y500 1,003 /75| 418507 Bnaol s /525 | Lo
c 1395 | 7502 |, 000 |75 |4 Vb7 Loapal 27 |Lzng /33
D 11313 \4ste 0008 ps | |50/ 3250 10 | 150 2
EA-"7 9 |0 | 2500
Point 4
Yo \-a., 9| /384 | dseo |oos Lo o 14,5 %94 /2 | 452 | 99
Loy 317284 | Y 800", 0017\ a0 (. 4.0 |52 /2 |52.] o
£ __/38< | 2000 | ooralacal o Si2 3N 228 Mo 163
£l V407 (powo Looss| 952 |4, 3 FYH 16 272129
-2 /382 3500 |.008|So | g |4 |sall 2 oo 7
H 3% (27 | A Y20
Point 5 -
Taasr |FRMPHY) 1876 _|Josvo |, 007 300 | 3 50 lmp |las |ase 219
T V420 |/jovo |.0055| 3om| 2 (0 ? Wos7| 26 /57 |
K__11405" | 9o | oosi|zool 2 V4.0 \397) 23 |/58 |24
L 48 | 2
%) : e | o
G-/ {1490 |28 300\, 0096\ 300 | 2 |73 [age| 74 AN
G2 /475 |230v0) .005 | 200 |2 4.0 303458 1/83 167 | goop
Point 6
Swo  |FROMPTE|)3577 | 7500 |, 0093 jomp| 2 |4 s pvesl g /75 | ¢2
A;f%’frf 1384 119000 \oozslpe | 3 15/ 732 62 | Jda | 7
N ‘ /351 o
P k-2 AN EY, 7,

CT = Channel Tine
TP = Time to Peak

Estimates based on manniﬁgs n=.025 for grass lined channels with side alopes = 4:1




S=—= CARTER ASSOCIATES, INC,
bt

—— 1550 £. MEADOWBROOK AVE.
PHOENIX AZ 85014

Composite Hydrograph for Concentration Point 1
802 ® 2654744
' ‘aloeng the
-North Branch of the Santa Cruz Wash
!r —— i_,_h._.-..,,_.g |
i
j §
{ f t
2200 - L ot -
T
| i
- . j
2000 — 4 -...._.-..i
i
i
i
:
i
2 gon : -
{
1
- /‘00 S, ry an !
o .
5
E !
= |
3 /480 i
o i
o
-
-y
-
a
@ 1200 et L e, - i
fooo 1 e e
oo A : T
N \
goo \
Y \
Yoo / i *e{,\x\ ............... "
.\
2oe A TN
Z N
. - N w o«
s H ] H

Runoff Duration {mlin)



—
I
'

i

1

—

ey

ASA GRANDE DRAINAGE STUDY 083314

S CARTER ASSOCIATES, INC.
ey .

:—:..E 1550 E. MEADOWRROCK AVE .
———— PHOENIX AZ 85014 Composite Hydrograph for Concentration Polnt 2

P—

S 802 ® 2651744

(812) jpouny neeey

‘#long the

-North Branch of the Santa Cruz Wash

Y4 oo

Yodo

e

200 o

2Boe S

v

2480 . P

-

—

2s00

oo

/260

-a

Foo

Yon ¢

aal
oaz

aal
oof
aos
oot

Runof! Duration {min}



CASA GRANDE DRAINAGE STUDY 83314
== CARTER ASSOCIATES, INC,

|, J—
o g 1550 E. M

| ]
BN PHOENR AZ 8501 Composite Hydrograph for Concontration Point - 3
— 5028 25T

-along the

.North \B'ranch of the Santa Cruz Wash

{op

Yoon

2éov

. X2v0

2Be0

ZYoo /

(833) jpouny ujjey

ot V-
| 160.0 / | / " .
flood
s
L

T NPE PO |

ool

Runott Duration (min)"




== CARTER ASSOCIATES, INC,
—_— 150 E MEADOWBROOK AVE,
=S PHOEMIX A7 B2014

= w2e 25t

Compdsite Hydrograph for Concontration Polat + 4

=y

‘along the

Nerth Branch of the Santa Cruz Wash

Yoo
Y720 | w0 o _;u - -
Yoou / : \
+ oo /
n 32:00 ':nﬁu“-:—\lq.-u-. 2 name
p .
5
g
2 2800
-]
Q
3 / \
3 . '
g 2y00 / \
2000 . /. ’
pyar
Ly
: &
léoo g
12%0 / ,
8o . )
| / A\\
In - \
' F . \
. .
3 % g 3 ?

Runoft Duratlon (min)’



CASA GRANDE DRAINAGE STUDY 83314

=2 CARTER ASSOCIATES, INC.
- n}
ROCK AVE,

[ D

= ——r 1550 F. MEADOWS
;':‘..?._‘ PHOENIX AZ 85014
S 024 2651744

(339) yjouny pejdrey

Love

Sso.

Soow

- WSow

Yoow

25c0

Jaon

PAD

Zevs

/oo

losre

Seo ]

Campoanlite Hydrograph for Concentration Polnt

‘along the

-North Branch of the Santa Cruz Wash

-~

......

A et g

L )

e

e L Romr oy
!

O e e g

H

= —

L ST TE TSI PR WPOIPS

a0l

ooy
009
oo
coof

a2t 4

Runoft Duration (min)




—]

o]

PR |

!

CASA GRANDE DRAINAGE STUDY 83314
S CARTER ASSOCIATES, INC.

=‘-—“= PHOENIX, AZ 85014
e £02 # 2651744

(819) jpouny llﬂui.lnu

E:."tssoammmmava
Composlte Hydrograph for Goncentration Polnt

‘along the

.North Branch of the Santa Cruz Wash

~

oty

- - e
1o doo
Fooo
Hovo e - serede
i
V2oL :
Fooo !A }
(111
Sooe : - ——
A
2 ’_\
L ]
Yoo : \/ //\\
3000 3 —— ity s w2
2op0 — vt T 4%
' N \
/ooo Al X
oy £
IV\
I - \. i
nN o3 al ™ -~ -
g 3 3 s ¢ 8

Runoff Duration (min)’

6




40) GZ0°=u sBuLuuepl U0 paseq SIJBULYS]

~

1Y = mmuoﬁ.m 9pLS Y3LM S[auuryd paur] sseab

57/
LSEL )2
0 £h £-s : I
. - . . m..
1 haol Al s m@r glooo| aoshH | $95/|  2-g Auio]
E4
: Honldg
£s N4 Joao | ooofl ] Sig/ [-s HLaoN
$J39 uLw uLw *3d/24 "1 *1d
. A3100194 L
. y3da( .
Jiouny Jjesd 01 awmLl B YIpLM ", “A913 ®
yead [ suy. R auL | adols yabuan *A913 seady auLod
az1soduo) be] WLl [suueyj{ [auuey) [euuey) [abeadAy |suuey) Jaddp { surquoy *usouo)

J33HS NOILYINOTYI 440 NnY 40 NOILVANIINOGD




o : _ : — :
At e L L ANERENNE SO N L ) B I N O DU O 0 0 O O DO X I N
I 6 N 0 % SN0 O RSN B N O Y A Jeji 1 g0 A N N
R DR Y Sl B 0 0 O N N 3 DO N ...HT....M.

Nk h NHEA s . G O O I U . W PU LA

Composite for the Burgess Peak Area

100

725

L

300

200

(mln)

Time



I:p = S9dofS 9pLS YJLM S[SUURYD PIUL] SSBUB

J0} Gz0"=U SBuluugl uo paseq S3ajeuULlS3

N

967
Loh/
w>ﬁ%m
P
dw\oium,\&
o 2L 9-67 ﬁ
. 7
gs 10" | 08Z% [t/ ; 2
9| ssi | <z e SUSRE KR RN
¢ x5 T
$19 UL uLw UL Sa o *24/24 *14 *34
A1L0018A g
i y2da(
Jiouny jesd 01 JwlL] % YIPLM " ‘A91d B
yead | amii. R auLt ~ 3dojs yabua *A317 seady auLod
931s50dmeo) bey |swi] [suuey)| (suuey) [ouueyn |[a6rv49Ay Lauuey) Jaddn | surquo)p “u32Uo)

133HS NOLLYINOTYD 440 NOY 30 NOILVNNILNOD




Runoff (cfs)

Project No, _ 83314

Project Name Casa Grande Drainage St

Sheet No. of’

2o PSS ]

T ' Calculated by J¥% Dale

=== CARTER ASSOCIATES, INC.

il

Chacked by Date

COmpos-ite for Storey Rd & Hermosa Rd

: ! 3 ! I i '.—-f H i [
N NN R E | T
300. ; ! L

|

:
‘246 . [ i
t
I
RENERN
200 i !
. I
) 9 i
i
!
i | E
T { I
100
\ [ L
\ N
\ i
VA
400 500

Time (min)

1560 BEAST MEADOWRBRRONI AUE 3 DHARMIY ACHTAMA OFEA4A 2 IAAAL mas 4597 2



Tiy = Sado[S 9pLsS y3LM S{auueyd paul] ssesb 40} Gz0°=u sBuluuRy UO paSeRq SIJRULLST

“~

e8<

£2

L

ex 0%

nummme

224/

Vg
>mqm

Ty

33
3

el

vorof

$40

d

"34/34

"3

*3d

93tsodwo)

Jouny
qesd

_amLy.

i)-

jead 03 amyy
. 3
aiL] [Suuey)

atIL|
jauuey’

£2100[94 .

y3dag
? UIPLM

LauuRy)

adojg
abeaaay

yzbuan
Lsuuey)

“A9]7
Jaddp

seady
auLquo)

*A31] %
utod
*UIIUOY

133HS NOLLYINOTYI 440 NNY 40 NOILVANIINOD




Project No. 83314

E Project Name Casa Grande Drainage St
m— '
. o= Shest No, of
' [ P—
| §§ , Calculated by __J X Date _
~ = CARTER ASSOCIATES, INC. Chacked by Date —
g ~ Composite for Florence Bivd & Peart Rd
T ZELER e o T I ol
i — - Cha . ._p.ﬁ__-_‘__.i.._ _i.-., . —— : f
—_ ' _; __!__, L l : : : ; . l —
. o f_..i._ - . l : E
~ 300 ' ’ .
% 280 -
3 |
i i
)
S 1 H
.8 i
&= 200 | :
2 * |
™ ¥ \ T k
o= \ T
n |
- : | ]
\ I | ’ ;
\
\
. 100 N : \ |
VRN
\\\ ;
\VEA
‘ YA !
N 1 L
- 1N
] SN |
SR S :\,*X ._..f__,j_-.,,_-:__...._" i
I . 1 Eg !
‘‘‘‘‘ 2Q0
Time (min)

1

428N FACT MEADNOWEREBRAOINIE AUDE 4 DLIATMINY  ADIPAR A AEmd 3 . (ARRYL e e »



b = mmmo_“m SpLS YILM S|auuRYyd pauL] ssedb 40l GZ0°=U .mmcmc:ms uo paseq S93EWLRST

~

ozZ/
Fumn \m..us&*m
. wrry
{0
Eum\xm\:
: S [ - - ) -
o | ) | vz-g3 | 294 “f
L1 /b zz | 97 50 | Livoo| 0825 | sr4s | S-47 P 1Y
4 | 2
- )
g oZ/ 87/ 8lo00 | 0950l | [Zf( | H-GF Py \.ﬁcﬁm
S19 UL urw UL T sdy ] *34/34 *3d *1d
. A3100(1®) .
: y1dag .
Jiouny Jead 0} |wy % UIPLH " “AS13 R
yesd | owLlf R auLy : adols yabua *AS1Y seaJy jutod
33L50dwoy) feq swip [suueyy] (auueys jauuey) |abeaary Lauuey) J49ddn { auiquon “uaou0)

.m_u:m NOILYINOTIVI 440 N 40 NOIIVANILINGD



—

7

Runoff (cfs)

)

720

600

500

400

300

‘200

100

Project No, 83314

Projoct NameCasa: Gr-ande Drainage St

Sheat No, of

Calculated by Date

CARTER ASSOCIATES, INC. Ghecked by Data .
Composite for sizing structure at Storey Rd & Peart Rd
AT PUTTTTIT OR i ]
i LT JEratel R s S
_i ; | HENE

Epl

i

- 1 .
.?.

/

M
==
._l_
[
i
Py
I
S W W
/r/f/
1
i
1 T -
4
el
T
]
1
|
]

H .

1
;
3
i

"Nu.,_‘-“_
b,
P T :
"T"“"‘“"""’T — e b e feea
4 B b i !
[ : Lo :
t s
]
Joe=""]
!
—_—
|

...,_&
e
\._N_‘ “T-w-...._.‘

. ]'
R N ST L TRTE T SO RSN R S
A | HEERNENE

. 50 ‘100 150 200 250

Time (min)

1550 EAST MEADOWBROOK AVE, « PHOENIX, ARIZONA 85014 » (807Y 2684774



1sp = mmmo_wm BPLS Y3iM Sjouueyd paul| Ssesb 4o} GZ0°=U SOuLuuey U0 paSeq SSIELWLST

~

598
o LL - | Y243
; YA, . 2064/
000 | 0875 a -
92 sal /& 7-07 | rops
b eo" Y -
L/ bb z27Z ok 1 0825 /1A S-4TF Py
. *ud%&
ShH eZ/ 36 Le groa’ {0950/ | Zh/ |  p-tF (
' Tx O ! H
3 - g
_Say 28/ a5 d £/00 e¥sol | 9(hl | €-¢7 kagors
€ x0f ’ |
542 uLw uLw uLm sd 4| 24/24 34 24
£3100137 .
. yadag
4joumy Jead 01 awL] 2 UIPLM " *A9L] %
jyead | swryr. B sy adors yibus *A9[7 seaJdy quLogd
o3Ls0duoy be1 awL] [suueys| isuuey) [8uueyy [obedsnry |auuer) Jaddpn | suiquon *u3dUC)

1330S NOLLYINOTYD 440 NNY 40 NOILVANIINGD




Composite for Storey Rd & .Peart Rd

-"Downstream of Strilctilre”'

i T
TSRS 0 ) SN I S
ST T
ST R i
T
R
: o]t
.- I ! T
SR = " :
T 1l : R
B 1 7 e
IS I N N 1 A
. 3 ERERINRES KR KA TN
_ o
. » m
X T T T
. Lt L
EE w .m
REEE N 1
.. F _ B . .
...I_._. e . “l T
o | . R .
i ! 1
- } A
g 2 M
P SRR T ‘. H
(RIS Jupppes - b ek P FY
T : : ; :

1000

200 300 400

100

'(mln)-

Time

e



seaJe pado[aaspun L0l GZ0°

Ll

seaJe paaed J40) /ID° = u tuoLgenba fuluuey ayz BuLsn palewLlsy x
cof] -
X
~J
— 3
. aoa’'s & &
oS 902 5T < . 7-¢7 | =
Looo0 LOA! .
X
6Lt ¥ I
. L0
LZ £a/ /17 1'2 s-l7 N
g 2/0a'Q Z1h! =
- coo &7
27 922 751 Ie h-U7 | g4/
1000 V¥ 74 ) . mm\m
N
[s{ Lo 21 avo oz c-y7
3 | e
S147
$40 uLw UL uLu sdj 4. 11
(212094 yibua7
J4ouny _ yead 03 auwr] “BAy [suuey)
yead MWL 2 WL ¥ ado|g *A913 seaJy uLod
91 Lsodwo) Beq |- swL] [Suuey) |auury) *Bay Jaddp auLquo) “ud3U0Y

133HS NOILYINOTYY 44ONMY JHL 40 NOILYANILNOD




[

™

—

ProjectNo. __ 83314

Project Name _Case Grande Drainage Study

Shest No., of
; Calculated by Dats
CARTER ASSOCIATES, INC. geckadby bate _

Composite Hydrograph for Drainége Areas EA-3 EA-4 EA-5 EA-6 ED-2

(Outlet: Peart Rd & North Branch Wash)

/ 480
/
——| /]
|
/ /|

400
/
1 4
/. .

320

SN

Y
~
N
~N
/""“{Q-?.

240

Runotf Duration {min)

N
AN
6‘4\
<
Sl

160

/

/ Fi
/
/ 3

2000

1300
1000

Ralntail Runoft (cfs)

1550 EAST MEADOWBROOK AVE. ¢ PHOENIX, ARIZONA, 85014 + (602) 265-1774




T v.p..lﬂ. :£q poyndurof

SS- 17 <L 4 iorEd T thq padyoayn
o8 08 /5 ol bHoress\sci2F - [~ |- 1- -1 -7 Z1 n] = | -] - 27 | Va7 \.a.mm.Zwmk.mQX £ -3
LHES af £ L Fof | $9hL02t 27 - -] - — ) - i 1= I P SO 2| w9y §° 4557 I8 ON | 232
18 08 & LE g9z1822)16H1 2 =} - | -l = | - -{sS[S5 L) -] <[ - &7 TvNTg wwf:_oz | ~dd
0iZ | AAE s 2719 | 655|582 ot - | =1 = j2ZF 5| a}] ~f -} -} - | =] -] o0& %uhhﬁ.pqmw«auow J7]
/of (L2 59 SELITGRIBZE] s | £7| L] o |U96)807] yn |28E] 95| v |1722] 22] o ~N\m._ H2L I3 o1edInd| 8-77
9¢ eg'S LE L2138 Lol - - ~[T82s{ n| 12 E[ ul89| 8| »| 29 Py TIFA3IL| L0
os/ | g2 | 71 ST VAN L]~ —| -] ~|L85)05] »n]6h] L] ~|heZ] p2] 0| 8zs FAY v2edoy | 5-1|
S&67 1 L2 54 (8 |25)|92) » | 25182 o |I5h( 901} W FZh1 T L7[9B11EZ| o | L8] InY "o usyI| SN
2L 9/'S Ll SCNTZIT[w [ = [ = ~|°| Z[=| - |- -[ B S| »| Zt% P VIS LIGH| T
PN~ 8. <@g EZ |98/ a| =] —f ~{8/|S2] wi8Z| F| w| (S| ] | £5 HIITd IFLGLC | 277
€8z L9°2 oSV (S0l ASIILLL W] Z7] off o [98S[L2I] » [ ZT| w|0€2[{LZ] .| 852 B A ot o5y | -1
(ST | L8z | Sk (zs|ost|silov’l 81 hlez[8cl 2c|ch’|Zar|Iz| & £%| 5|59 <2/ | H2LZd FLVLS | [-77
spo |-ay/ur | -wre | vox| vol| vl olvol v]olvol v| olvol vl olvolv [0 [sxay —£L37.1MQ  |-on
O I 21, L50%, 136 Lhd sHY U ‘pISdy SLLILIOY) 1 ABT eaIYy odeuread
SNOLLVINDIVD AJONOY -
[N Y] “opN 30ofotg
-ur ZF¢ =°d ALID JIddN "9 GSHO uoT3es07]
Aemydty

wi sz =ld Wi 9o =rig

saeak oo/ Aousnbox g SALIFYLS ALZD

VIVd NDISIHJ YIVA NOILVDO1T

JLETHS NOILVINDIVD JI0NNY

HONVYIY SOIrINvidAH
: NOILDJS SHYNLONYLS
.H.ZME.HM.H&MHHQ A VMHDIN YNOZIOV



c8-/i1-4 ‘9 VAV :4q paxooyn V_....h :4q payndwioD

A 5/ z3 O3y7 IWIA ol [N
z/l g7/ 29 . _ 394 WY SZ | W
a4t/ S22 82 23 | 21| &) 2] P25l aL| w10 | 0 olt|9Z] « | S2i AIYd yvad | €-wi
- 62 222 ol gei VL gezjleil | - | = | - [28hl21]| STl sh] L 1TEZ(82] | 228 TSCAM. #S 5/ | 2N
992z 222 ol oz/ gz Atj 2] - | - | - |62} bet|ea | 2] £ | 2|2 sk|sS| 1h2| U } S ol {1-W
sy |-ay/ cur | curad vOZ| VD V| O]V VIDIVOI V]I DIVD] V] DlvDlv | D210y | uonels - UoOHElS | "ON
O 1 sl S N34 Ind sHIGS Tepreayg TUIIO D) 3,8t eoIy d3eureRI(]
o . SNOILV'INOIVD IIONNY
. /..... @Qu ﬁ u;.ﬂ, i
) 6o s , RTE<g *oN 329foxg
Tut 5€°Z =la -ut 2SS ='éd "ul e ='d pLTo axTW 9 USYD uot13Ed0T]
sxealk ao/ Aausnbax g S13asy Ly ALZID Lemydiy
VIVa NDISId VIVA NOILLVOOT

LAFHS NOILVIODIVD JA0NN0Y

HONVIH SOITNVEJAH
NOILDJAS SHINLONYLS
INFIWLIVAIA A VMHOIH VNOZIYV

3
——
re
r‘“:
—
—_
—
s
b
L]
ey
=



TGg-6-21 R rAq payoayD 1VvW  4q paindweDd

CLI| <2 Za | &L GLIGE & =g A
ooz | O¥E Zl 211 el Lt @91 G2-A
1| szz L 79 £ (2e} 2] o2g : bZ-A
T e A= ) G 2R L e ) A=A
QF1| oz s2 | FL Plozl L o7 |eog| 2] oz2¢ TN
832 j~ay/ur | wrw | O vOXRIvo] v 0| vol v o|vol violvol vliolvolv i olsioy| uoues - uoness | on
O I 2L W v sy | Treruasnan) SONBI eIy edeuUrRI(]

- SNOILVINDIVO AJIONNHE

. leeR ‘ON 3o3foxg
wr 6%l =ld ur 55t =Veg ur | ZhE =94 uotyesor]
sIe34 ool Aouanbox g ~=ZUY GA1G ALA Aemydryy

VIVJ NDISHA VIV NOILVDO 1

LEEHS NOILVINDTIVD S40NNYE

. nmam.w.o -1 A@ avin TNy mm,\uv
.2...4 Lot .




: x..ln :Aq pondwod

- $8- 11 <4 #reda L 4a p=2oyD
1/ Tk ol %.m\ as/i sZlz2d « | = |- [ - V= A7 Z1 » _ e 77 | % %a.m.m..?_w.m....,m.ux <-4
TZTl 0T | ZE | 90h|vhEez| =] ~ | ~|=| =) -] <1 ~ | ~1=] —|-1-| £22| %7 % *d )N|2&
6L o T L | €9z |8ez[piiiz = -1~ - | = -1s<[s|L] =] -1-1 &7/ 7o73d z S %t/ {1-34

abl. [ Se z7y [6S|sez] - —(~-|22] S| a} ~f -|-} - {-1| -| ¢2& %ukhﬁ.pam.%ovow 3 -1
Lk o' Z <9 | SSLi8R3bze} u | A7} L] » 196180/ wzec} 98] w1722]92] o | 125 | H2LIQ 0783nd | 8-17
IRZ) AN AR LZ [ 8T L n| ~ | <|-~{T8Z5[ n| V2] €] |89 8| +| 29 Py 123433L) -0
os! o Z 59 S VAT L n] | -] -{L8gleb] » | 6A] L| ~ A=zl p2| o 8z/ 3Ny brodold | 9-1
BLL SZ2 o7 (& 125192 w1 9582 « 133A 90l & | 2/] 9] Llgsii<z] o £E8] I0Y o usyI| s
a9 | os°A Ll ST 221 il - -] =6l izfu}l - -] -] A 5] & LE Py ~NISLIGH| AN
18 | o5 oL $Z 9|8/« | =| | =[89/[32] «I8Z[| A w| (S| I o| €5 HILId LGS | &-77
h\m.N. <h 2. oS | {507 (RSI[ZZ[ w | 2 | of [ w Phs|Lzt| »6uar| w|oc2l 2] w| 8sZ|PH v o usyo 2~
SCi | 092 | SA| (zS |ost|SL[T| 8| E|ez’|8el| 2efeh|2ar| 5z & %] 5|sa| €2/ HLZA FLULS |17
sy0 |raqsur | wm | vox|vol vioflvol violvol vl olvol vlolvolv | olesay| . £L374N0 |-on
o I 1 oL SO, 276 wnAl  sHY U ‘prsayg “uIuod) 3 Aed _ ~_®aay @deureiqg
. SNOILVINDIVO JIONNY .

[ hleeg -oN oofoxg

Tut S A =lg -ur O =F%g -ur o€ =%d ALTID JIdd] "9 S0 uotyEd0r]

Aouanbox g ‘ SLIFYLS ALZTD Kemydrps

gxesh . o5
YIVA NOILVDO'

VI VQ NDISIA
IFAHS NOLLVINDTIVD IIONNT - -
HONVYL. SOITNVIAAH

NOILDHS SHYNLONYLS
ININLIVIAA A VMHEDIH VNOZINY

-
—
—r
—




seade padojaAspun 404 Gz0°

= U
seade paaed 40} /I0° = U :uoLjenbe butuuey ay3 BuLsn palewLlSy x
'
.£
3
»
W
hal VI
- T T 3
. Qo887 2
SZ#H €l o ¢ _ 2.
.M‘ h.\ {000 m%mﬂ m /7 .M
T
o
2'€ by VR
2L oo : %
SE - (200 gecr | 87 |4 B
- » wog
<@ RM _ .| L-/N 7z
$10 uLw UL uLw .\immww1111;l111\||‘ 3. 1
(310019 yabua
1jouny . jead 03 suwr] *BAy Lauuey)
Jesd oulL ] 3 swL | x .~ wodols ik seady juiod
93 1s0dwo) bey | swLl [duuey) Lauueysy *BAy Jdaddp au1Lquo) *UDUOY)

133HS NOILVINITYI 440NAY JHL 40 NOILYANILNOD



.Composite Hydrograph for Drainage No.

Project No. 83314

Project Nams __Casa Grande Drainage St

- . Shest No, of

I T Caloutatad by ' Date
©=== CARTER ASSOCIATES, INC.

Checked by Date

2Yyo

N\
-1~

A\

feo

120

Runoff Duration {min)

- s >< L/

j .

S 4 \/

: <z \*>\ $
\ . .

| ‘*—-.,\

| ‘ f , =2

583 ; : 2

(840) jpouny qiesujey

1550 EAST MEADOWBROOK AVE. » PHOENIX, ARIZONA 85014 ¢ (602) 265-1774




seade padoaAapun- 404 G20°

=u
seade paaed 40) /T0* = U :uoljenba Buluuey sy Bursn pajewt}sy x

9o~

4 0o

g

- - ©

ezl QU

. ooy .:

o5 ea/ s¢ | 5S¢ = 91 |3

2/{00@ £651 8

Y &

Qaap W 'S

JE 98 9z s [w&

2451

> LY

-~ D

~x Y

- ] ~J

° s ) - AU P

$39 uLm uLw uLw sdi 1. oYl
aumuo~m> yzbua
Jjouny . jead 03 suL] : *BAY . [suury)

yead | owig ? Ly x o7 adols "A213 . seaay Juiod
93 Lsodwoy) be1 | swLy p3uueyy [auuey) *Bay Jaddp J[ULquo) *U32U0%)

133HS NOILYINITYD JJONMY 3HL 30 NOILYNNILNOD




fem

™

~

]

Upper City Composite Hydrograph

Project No. 83314

Project Name Casa Grande Drainage St.

Y
b Vm— Sheet No. of
- V-
[ P
P VT Calculated by Date -
= CARTER ASSOCIATES, INC. Checked by Date -
1
b
..... 1| >
i
— ; g
: N
o £
2 £
L=
| =1
Q
e
g
an Q =
9 N a
3 -
:
-
Z
[» ]
< 00
i}
o
)
£
E.
o e
a 3 ©
2
E 5
® n
1) "_‘;
'g -
N s & - 5 Q : n:
© I
~

(s39) jjouny yejujey

1550 EAST MEADOWEBROO AVE ¢ DHACKINY  AMITAK A AEmd & s e o



Seade padojaAapun 404 §z0°

= U

seade paaed 40) /T0® = U :uoLenbs Buruuey syy Bulsn pagewLlsy x

3

o

@

(-

VoS

L

T w

9hT sz cagz w...g..

8l ag @ . S |

S$2aa'¢ eahl ~ &

A
x W
- 3 .
=2
QL - _ - |y 8
L =
$19 uLw uLw utg | S4d — |3 12
(1L00]3A yzbua
Jyouny | dead o3 eumr) *BAy [suuey)

Nedd smL| ' B awrl x o~ adolg C*A31Y seaJy quLog
93 1sodwo) beq | suwrp [suuey) rauuey) *bAay J4addp auLquo) *U3UO)

133HS NOILYINOWI J40NNY IHL 40 NOILYANIINOD




—t

Mid City Composite Hydrograph

Drainage Areas Include

CARTER ASSOCIATES, INC.

Project No, 83314

Project Name Casa Grande Drainage St.

Sheat No, of

Caloulated by

Dals

Chacked by

soo

‘I’O"‘

346
200
ALY
fov

(s39) Jsouny yjejujey

Dats

Runoff Duration (min)

100 Year Event

———a.

1Hr Rainfall Duration



Y

seede padojaAspun 404 620"

= U
seade paAed 401 /T0° = U :uoLjenba BuLuuey 3y2 bursn pagewllsy
5
ald :
_ "2 oo N
82 go/ o4 ~ 85 e |
22009 cak! ~
I..P.I -~
"z Qoo o
cZ va oZ = < N.,s_\ o\ B
goa’0 g65! IN
4/- -
N ~
B — _ I-W | W M
SJ0 U LW UL uLm \\hMWW\ltt\l\\l\&. 1. 11
(1100187 yybuai
1jouny . Jyesq 01 awL] *BAy Leuury)
Jeay awLy L WL | * adois Ik ‘Seauy auLod
921s0dwo) be | 2wL) gsuueyy L2uuey) *Bay Jaddp auLquos *uUIU0Y)

133HS NOILYNDIYI J4ONNY 3HL 40 NOILYANILNOD




83314

(s39) js0uny jjesuiey

n“ uoijeing |iejuley iHL
ulw) uollean oun
o (viw) 1einqg 33 | JueA3 1€6A 001
| =4
= 2 =
ol | & 3
@
o
c
ol
O
o«
w
@
(&
o D
s E | 5 z oz/
=z Zz O 2
-— - = ] i
Q (=] -— m -
L @2 o 5 9
g ° 2 5 2
o. n. [va [ o
- ofQZ
O
=
oy
1
T
< a9g
O
O
)
o .
<
% 08 h
T
o
) <
o
_u::mmmm ot
Al
topnIou] seoly abeuieag

ydeibolpAH oausodwo) 3_0 PIN



SpaJe padojaispun 40y §z0°

]
=

seade poaRd U404 /T0° = U

:uotzenba Buiuuey syg Buisn pajewllsy

Sy,
)
oy
o™~
AN
2 R
& .
e22 = mc..,
af S5 Sz HZ eIz 3
. s-m |3
£100°g 045! «
T ou
N
h <
Qa
o S5 - W ¥
_ ~
SN A
Ww w
S42 ULl uLm uLw sd4 34, )
{1L00[3p yabua
tm%m | deaq 03 sur) “bay . Lsuuey)
d st} 5 owL] x .~ adoig *A3[3 sead uLo
931s0duwoy beq | swr] auuey) Leuuryy *bAy JAaddp m:maaow .:wumom

133HS NOLLYINITYI J40NNY¥ IHL 40 NOLLYANILNOD




jamn]

—

Upper City Composite Hydrograph

Project No, 83314

Project Name €asa Grande Drainage St.

Y
E:.i’: Sheet No. of
e |
i
e e . Calculated by Date
[ o e
CARTER ASSOGIATES, INC.  checreasy pate
£
£
L
e
2
)
®
(13 j =
) =
v o
3 ‘-
o N
: :
s
b &
)
| &
-4
]
o
®
£
.
1 ™9
@ ’ 5
pror]
©
| NN v g
™~ g a
l \ w =
. | i E ..E
O 1
M (-3 i) b [+ ®
N ?’; ~ A 2 h : e
T
Q
- =

(s32) Jjouny pejujey

1650 EAST MEADOWBROOK AVE, » PHOENIX, ARIZONA 85014 » (802) 985.1774



seade padolaAapun 404 Gz0°

= U
sedde paAed 403 /10" = u :uolenbd Suiuuely ayp bursn pajewi1sy
O\WN A 0saZ o
Ky og - I
87 4 £100°9 Legl 617 0
i
o LIl HE we9‘0f . .
6 s €/00 0 8651 8-47 5
> Q
o, g J€ @9Zé
&5 < & htaoeQ Lol £-77 mm
g 24 9 2 002/ ‘ 2 ¥
+9 \\\ % stag0 M@MN Wl\Q m <
¥z a0 P % N
[ - v
IL 96 s fr000 zbsl | 77 [ %
I sz s N
o L2 o/ . e H-h “w
w_eob 885 x5
. . N.M, : cooZ } M‘ -
28 65 6 graad L8l 2= pS ™
$10 ULy uLm uLm t\lmmmx\\tt\zxttxn‘ 1. 71
3100187 y36ua
J4ouny k jead 03 awL] *Bay Lauury)
Jyesd ML [ B JWE] x adols *A913 Seady quLod
93 Lsodwos Be7 | swL) |suuey) Lsuuryn *bAy JAaddp auLquo) *u32U0)

133HS NOILVINOTYD J4ONMY JHL 40 NOILVANILINGD



Project No. 83314

Project Name Casa Grande Dralnage St.

Sheet No, of
Calculated by Date —
CARTER ASSOCIATES, INC. Checked by Date e

-

Upper City Composite Hydrograph

E
- . ’ crrtv o oo ] [N N /.
=
—— o -
1 / .%
Y
= ]
I e 4
/ / p—
~ ] ‘.E
/ e N g
5 > I 5
o \\ : i ’ (=]
3 -
g N N o E
o N ' e
g \\ : /
L " SN SUUU S S, — 4 -
o FN
p — S S R
= N
@. ~N
g ~
a o ! |l - c
)
'
1 "é 35
© i
l?'l[ L G —
N =
M ; 2 . 8
: : — 5 ¢
[~
& S S o @ S
L= B
(= B o
™ e

(s39) js0uny jesuey

1650 EAST MEADOWBROOK AVE. » PHOENIX, ARIZONA 85014 » (602) 265-1774



~

Iip = S2do[S SPLS YILM S[BUURYD PauL] SSBAB 404 GZ0°=U sbutuuey uo paseq sajewiisy

A
th\dm
| mos Y . ..Lr; y y
o L5 - — - !
’ 3
i
\$M.. lioo~ aA0og 2851 oy . v
£ xLZ
49 utw uLw utw Sq4 3| *1d/34 34 *24
A1L00[24 .
: . y3dag .
Jjouny jjead 03 awLj ¥ UIPLM " "A913 ¥
yesd. amL]. . 3 auLy adols yzbua *ABLT seaay JuLod
a31sodwo)y | Beq awL[ [3uueyy| [suueyy [auuey) [sbeaany Lauuey) Jaddn | surquos *UDIUOY

133HS NOLLYINOTYD 440 NN¥ 40 NOILVANIINOD



1it = Sedols 9pLs YllM S|dUURYD PIUL] SSeUS 40} §20°=U SBuLuuel uo paseq SOIBWL}SI

~

QzY
Q /9 . . - - S-A
2/ 42 L w.ﬁmm Szoo™ | o6l B9l | AZ-p | | gesi
<
$h al/ of7 | ¢ % | stooT | 0028 | 9Ll | v2-p SRy
. < ;
f 89 / K 92007 | A 28/ | AL-A i
e _ Py
WXN W‘\\ \M M\q fzao” |- %QW“ .N%MN Jaw..\ﬂ .m..\\SM
" Qm .
$19 uLm uLw uLw § *34/24 *2d "3
L£11o00]94 .
. ydag
Jiouny jjead 03 awlL] B YIpLiM " "A913 %
yead. | awLlj R L) adoig yabus *AB|3 seauay JuLod
a1Lsodwo) be suwL] [suueys)| [auuey) [ouueyy) [sbeadAy [auuey) Jaddn | aurquo) yichlilvy)

133HS NOLLVIAJTYD 440 NNY 40 NOILVANIINOD

i
i
i
3
o
(]
-
i
i
™
i
:
L
i
i
1
—
H
=
H
-
i
4
H
f
[
e




It = s2do[S 8pLS YILM S[BUUBYD paUL| SSBAB 404 GZ0°=U SBULUUELY UO paskq SS3ewWL}Sy

~

ore
elL]
° 24 a2\ !
E
i
-N. . ) —
(f $1/ £h \\ 80000 | easy [ SEEN | oz | AT
T Exef
P
515 uLw uLw UL Sd3 d | *2d/24 *3d 14
A1Lo0137 .
. Y3dag
43ouny jedd 01 auwL] 3 UIPLAH ) *AS13 %
jqesd. ¢ 8wLyl.f B SWL] sdo|s yabua “A913 seady uLod
azLs0duwos Be swLy (auuey)| [auuey) [ouuryy [abedany [suuey) Jaddn | auLquo) *U33U0Y

133HS NOLLYINITY3 440 NN¥ 40 NOILVANILNOD




—

Project No. 83314

1850 EAST MEADOWBROOK AVE, «

_ Project Name
—
Y — _Sheet No. - of
o ym— '
o - : Calculated by _SE . . Date 12./95 _
LT~
[ .CARTER ASSOCIATES, INC. Checked by Date -—
!
| V-2 a V-21b |
| | |
i ; f
- ! i
{ i
T - ; N . -
| [2edo o ]
|y N ! |
! i !
{
Nted
L
N
1y ;
i 200 ;
o | | 1
F4
a
V4
X
-
I IS A
i
IPa
- 1
o |
- i
doi
NN | L | i

PHOENIX, ARIZONA 85014 » (802) 265-1774



—

Date 1235

Date

of

‘55514
JFK.

Project No,
Project Name
Sheet No. _
Calculated by
Chacked by _

. 0
| - T
RN ] N B [
i
0 L _
e L R SR i
| S O T O ..-H.l_i- N - S N T S 0 O O O O
i "ﬁ
P !
S — SO R S
B o — ——— ——— —r e { et v g | - kb e
— PO - PR U S % -
L4
]
o [
[aY | m
RV PRS- SOVONE: SN R YRR VRO IR RS ISR AU N y ORI SO N S S
el |/ 4. Mfi:
| Vi ]
7"‘?..[ _ _ﬂu — — _ I - .“-I -t
L. — 4 - frd R S
| \.&\ﬁ - ] H ." : “ |
L \W\ u ..\ “, ! : |
Ll ; \\ _ il IO D |
_ B N P ;
| P 1 _ ' i I..“

£ V-1b

cep e

R SO BN S—
|

1 i

5 SRRV SOV SV S
|
Lol s L v e
v i | '
! +
8 O
" V

’ N b
H P, .

,

V"J_q

1650 EAST MEADOWBROOK AVE, ¢ PHOENIX, ARIZONA 85014 ¢ {602) 265-1774

4
!
i
!
I

|
|

el

E==Z CARTER ASSOCIATES, INC.

- Y —
[ (1
e o
X e o
2ERE YOI
frc e §

L ] Lovwsiges
S _
O 1 ! ! H
rd ol L % 2 0 k- _ S O
v Ol S 3 ¢ j T
, N
SHD HHONT I - ._I. ml a_!p_p T
— _— | J— L



1

-y

Project No. 8351 4—

Project Name

Calculated by I E K, .

Shast No, of

Date IZ‘/%'S

Checked by ' Date

i
+

Burric, Rp. & RR.,
z

|

2 )

LG

uﬂeE#

d
%
/

7

/
=
/

B \\ \\ RNV
’ \\nK NSEZRN
_ N |
— t N P AN . N :
i AN N IN N
L _ e SV T A N L 1Z%0e P E i? oo
. SO VR S A NPT SO S O RS b i
N T ME T T TR T
. N ! RN EE §
. S S R o A B I T —
J ‘ J : | !

1550 EAST MEADOWBROOK, AVE. + PH

] T T
i [
OENIX, ARIZONA 85014 » (802) 265-1774




provecT: 83314 | 'ossmsn: M.AT
RECOMMENDED DRAINAGE STRUCTURES pure._izves

HYDROLOGIG AND GHANNEL INFORMATION [No AHW| So [No.|AHW| So. [No|AHW| So |
Qi = 28005 | Q1 2420 cfs [Qu=6locks | 1| 4" |ooos | 7| 2’ lovs {13 | 45 .oov—:./’gi
Qu= 280cfs, |Qp = B3Zlchs {Qu=ld48chts |2 | 3" |2 8|38  |eoishiy] 2 |0z
Qa: 720cds. |Qq « TIPS |p.=422efs |31 4 looozf9 | 27 |003 15| 3' |00 l
Qq= 210ch - Guo =140cels g =d23cfs §4 | 3" |oos 1O]NA |5 JI6 ]| B |00z
Qs= 4ol cfs  |qu = 346 Q1448 | 533" |oos [11] & | oo 177]| 37|00z
Q:.=4?.‘5c=¥5 Q= Glochs lag=250c8s || 3" Jopis |12 |45 |wos gl 8 |.002 i
‘ G ! T
B e Y 2 b Y e o %
I2-lokdxizot | 223 |lows' [to (40 [od )35 |26 |32 |3 |33 |ow [355 |40 i ‘
210k x |0 140 lioks’|034 [2.92 odf |50 |18 |2.4 |2.0 24 ;},; 27 Y292 2 !
4-0%4'x bOx 180 |ioxd|0.24 | 252 lo4 |50 {22 |31 |20 |3} oz 348|348 3
z—cé‘l:;;lm:’ lo% 3kz |03 |27 lo4 |55 |17 |235 | 2 {228 |ous [2a5 s a
3-532’225& 134 laks 109 [327 oy |og |21 265 |2 285 lous |32 |32 5
3-@%?32—50)3' 142, lioxa'|o9s [285 |odt o5 |1 |24 |2 |24 |02 |z3s|z95 b
3-&935'\;@9’& 140 |ioks lega |25 {od | .57] 18 (24 | 2 {24 |ous |232)235] |- 7
2.210%3'x gt | 6] J1ova’ hos 1208 [od |70 |20 |28 {2 125 |ois |34 2,5 5' )
-:'—1:;’53’?10'0!44”’@ 24 123" [o8% 242 Jos o |17 [222] 2 |23 |02 |3o¢ 5o 9
TN T '
5’1'02:}4 ey JO9 | ¢ | s Parg 4 ‘ 1O
EARY LGr5rian T ' P
A0 2okSin |87 |15 |076 |2.98 lod 17|18 (24 |2 24 [oar |26t (289 H
Srioxdxioe s 203 |loxd |09 3.6 [od w223 [205 | 3 |35 |ous {3.02] 32 12
B-loxdxzo t |203 x4 1©7 (3.6 o {e) |23 (25 |3 26 loas [3.61]341 |3
lO%a'x 00 [148 |ioxa [039 [297 |04 |65 |19 248 | 2. |245 |0 29 {231 - 14
3-10%n o = |1 |ox o9 {285 b4 S5 1524 | 2 |24 loaz |293]2.35 15
3-1043'y6o ¥ LI News 95 [295- by |55 18 2t |2 it lose 293|285 /e
lo'*3'x 100 1143 [10xa joag 2ot Jod |6l VL8 |24 | 2 240 jor |23t |291 17
2-ioxzkeor’ 125 [ioxz P27 (26l (04 |45 (VT [235) 2 |z35|eiefret [0 186




prROJECT:. 82314

DESIGNER: AT

RECOMMENDED DRAINAGE STRUCTURES g::;%il-;z-ae
HYDROLOGIG AND GHANNEL INFORMATION [No|AHW| So |No|AHW/| So {No|AHW]| So
Ry = 290085 | Qzg = BOBeSs Qg,.‘;'i%;jg“ 19| 3" looz 25| 4’ |06 |3l ] 5’ |.003
ws 330efs Q) =IBLSs | - zo] 3 cow 2e] 37 .oo(;

Quz 3H0ofs @y = 2T e%s 21 | 3 ooz |27] 2" |.006
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Qo= Bo5<RE  |Qzo = 246 ofs 2f| 4 |oors |2 3’ |00t
CULVERT HEADWATER GCOMPUTATION z - LOCATIO}
DESCRIPTION | o fgze [INLETCONT, | OUTLET CONTROL HW=H+hy-LS, g‘; 'g«_g' cost | -y
WrEance Teey T oW [ K| B dg ﬂa‘afg. TW | ho | LSo| HW[Z 5%
3-8x3'v .0t | 97 [2kz'[035 255 |40 <5 |17 [235 |22 2.8 oz [1.e8]208 19
3-5‘@':@9'3 HO J3x2 j0.94 |z.82 {40 |55 125 [243 |2.35] 243 oz, 2561235 20
3-8y > x80t (U |ars |095 [2.85 |40 [l {185 (243 42243 0.1 l2g¢ [2.62 zl
2-8%Zx 60 {27 [Bx2 |0t |240)do]35|is2{226] 2 |22 o 249|249 2z’
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foxxecs |us Jioxd|ogs |2as |40 |3 s [335 |5 [is |oue]se7]387 24
4~ 10 KB 1OV oz 12vz'|1,27 |a8t off |42 235 |2.68 2. 1268 oe 3,28 |28} 25
|z-8@uads |9¢ |ga Josd | 2.5 o |o4t|ie 12 23 108 o |252 26
5"5x3"~< st |89 lawa pe {2 lod od 155122 |2 fo.2 o3¢ lone 240 2.1
4-Bxzvs i | 11T B3’ |09 294 oo |y 195 243 2 243 Eéu} 273 |2.94 28
2B Enioor’ 123 [8xs’| Lo [306 [0 [,77]20 |25 |22 (25 |o.2 |207 307 29
2 -8553% 0% [143 83<.’.>r 102 206 lod L0 |20 25 |25 o [04% |3.08]|2.08 3O
51045760t |308 Joks’ [095 |475 [od |09 | 31 {355 |35 [ass )i 427 {475 3]




Velocity * :
Channel I.D, Easement Approximate  |Longitedinal at Capacity Runoff
Number Top Width|Depth Length Slape Capacity

- {ft} | (fe) {ft) {fr/ft) (-fps} {¢fs) {cfs)
i 150 4 5000 0.001 4,4 2351, 2300
2 175 4 4600 0.007 4.4 ‘2824 2800
3 250 . i 5280 0.0017 59 Jaz 4120

4 250 4 6000 5.7 LX)
425, 3 4400 0.0016 5.3 5041 6000
5 40 3 5280 .0017 4.0 " 334 280
5 70 3 seéo 0.0015 4.2 732 720
7a 9 4 5500 0.007 4.2 1225 1150
7 95 4 2800 0.001 4,2 1319 1300
8 . 35 3 2500 0.0013 3.3 230 210
9 56 '3 - zsﬁol 0.0013 . 3.7 420 401
10a 50 3 1660 0.0013 3.7 420 401
10b 50 3 1300 0.0013 3.7 420 401
10¢ 50 3 1100 0.0014 1.8 436- 425
] 50 |.3 5200 0.0014 3.8 436 425
1z 50 3 3700 0.0014 3.8 436 425
13 5 3 1050 0.001 3.2 v 2 283
14 40 3 3600 0.001 3.1 257 214
15 50 3 1300 0.0014 3.8 436 420
16 150 2 2760 0.001 2.9 818 750
17 | 3900 0.002 4.3 363 321
18 50 3 270;1 0.0013 3.7 420 370
19 26 2 2100 0.0015 2.8 102 102
20a 60 5 2600 0.0013 4.7 947 510
20b 'se_ 5 15000 0.0013 4.7 947 610

* Estimates based on Mannings n=0.025 for grass lined trapezoidal channels with side slopes = 4:1




Channel 1.D. . éasement Approximate Longitudinal’ ve;2C1ty Capaeity Runoff
Kumber Top Width| Depth Length . Stope Capcity
{ft} (ft)ft) {fps) kcfs) {cfs)
2 3 3 2500 0.601 2.7 148 148
22 50 3 4500 0.0015 4.0 452 423
23 % 3 4300, 0.0005 2.1 143 144
24a w | 3 2500 0.001 3.1 256 250
24b 40 3 1500 0.0014 3.6 303 290
24c 45 3 Y400 0.0015 3.9 382 30
25 30 . 3 5500 0.0018 3.7 198, 173
2% 55 4 7000 0.002 5.3 824 820
28 20 2 1400 0.001 2.1 50 2
29 s |2 2500 0.003 4.0 135 119
30 25 2 2500 0.0036 4.3 147 138
a . |3 7900 0.004 5.5 29 267
3b " 35 3 2300 0.0035 5.5 377 282
32 35 3 3300 0.0035 5.5 377 300
3 35 3 2500 0.0035 5.5 377 350
33 90 3 2900 0.601 3.5 830 808
Ma. 60 3 2800 0.003 5.8 836 308
34b 60 3 2600 0.003 5.8 836 808
35 60 - |3 800 0.003 5.8 836 470
37 3 |3 5280 0.0015 3.8 247 246
38 40 3 5280 0.0013 3.6 292 246
39 0 |3 5280 0.0M3 3.6 292 246
49 o0 s 5000 0.002 5.9 nn 1540

* Estimates based on Manmings n=0.025 for grass 1ined trapezoidal channels with side slopes = 4:1
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CARTER ASSOCIATES, INC.

PHOENIX, ARIZONA
@©3/11/85

HYDROLOGIC REFPORT FOR

Casmm GRANDE

UNIVERSAL RATIOMAL HYDROGRMARH

QIPEAK) = C+I=A

50 YEAR STORM FREQUENCY

BASIN IDENTIFIER
DISCHARBES INTO

I

BASIN AREA
RUNGFF COEFF.
RAINFALL INT,

Ir

TIME
{MIN}

SOUTHSIDE A
W.MAIN AVE

38.26 ACRES

RUNOFF
{(C.F.5.)

B.651
2.78

19.
39.
58.
79.
98.
£18.
138.
158,
177,
187,
217,
237,
258,
278,
286,
318.
335.
385,
275,
395.
414,
434,
454,
474,
483,
51%.
- 533.
553,
872,
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CARTER ASSOCIATES, INC.
PHOENIX, ARIZONA
#9/11/85

HYyDROLOGIC REPORT FOR

Casa GRANMDE
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CARTER ASSOCIATES, INC.
PHOENIX, ARIZONA
$3/1L/85

HYDRCLOSIC REPORT FOR

CoHamAa DRakNDE
UNIVERSAL RAaTIOMAaL HYDROGRAPH

Q(PEAK) = C+*I#A
‘B& YEAR STORM FREQUENCY

BASIN IDENTIFIER SOUTHSIODE B
DISCHARGES INTO W.MAIN AVE

12.80 ACRES
B.55
4,59 IN/HR

BASIN AREA
RUNOFF COEFF.
RAINFALL INT.

5o

TIiME RUMOFF
(MIN) {C.F.5.1}

17,
28,
34,
43,
51,
Bd.
BY.
77.
85,
85.
a3,
112,
121.
129.
138.
147,
155.
164,
173,
181.
156,
199.
- 207.
216,
224,
233.
247,
25@.
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HYDROLOSIC REPORT FOR

CasSa GRANDE
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PHOENIX, ARIZONA
©99/11/85
H¥YDROLOGIC REPORT FOR
Casa GRaAaNDE
UNIVERSAL RATIONAL HYDROGR&RPH

Q(PEAK )Y = CG#I#A

5@ YEAR STORM FREQUENCY

BASIN IDENTIFIER SOUTHSIDE C
DISCHARGES INTO BLHMAIN AVE

BASIN AREA 19.38 ACRES
RUNOFF COEFF. 8.53
RAINFALL INT. = 4.1@ IN/HR

i

1

TIME RUNOFF
{MIND (G.F.5.7

1a.
21,
32.
43.
54,
B5.
76.
86.
q97.
188,
118,
136,
141.
151,
182,
173,
184.
185,
208,
217,
227.
238.
248,
2608.
271,
282,
283.
383,
314.
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HYDROLOGIC REFORT FOR

CAasa GRAaNDE
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HYDROLOGIC REPORT FOR
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UNIUVERSAL RATIONAL HYDROGRAPRPH

GIPEAK) = C*I%A
5@ YEAR STORM FREQUENCY

BASIN IDENTIFIER SOUTHSIDE D
DISCHARGES INTO W.MAIN AVE

53.8B0 ACRES
@.52
2,38 IN/HR

BASIN AREA
RUNGFF COEFF.
RAIMFALL INT.

1)

TIME RUNOFF
{MIN) (C.F.5.)

i8.

38.

G4,

72,

90.
198,
127,
145,
1683.
181.
1939,
217,
236.
254,
272,
296,
388.
328,
344,
363,
381.
399,
417,
435,
453,
471,
459@,
5G8.
hZ8.
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1.

INSTRUCTIONS FOR COMPLETING

DRYWELL NOTICE OF DISPOSAL

Indicate in the upper right hand corner of the form whether the facility
is new or existing. If the drywells were in existence prior to

July 20, 1984, check existing.

I1.A.,~Provide a name by which the facility may be referred to in all
correspondence between involved entities. The location address should
be a street address or descriptive in relation to major streets, e.g.,

% mile east of Major St. on Minor Rd.

1.B.-Indicate the owner of the facility whenever possible., In any case
supply the party responsible for causing the wells to be drilled.

1.C.,~The contact person should be a person of responsibility with which
the Department can deal during and after the permitting process, More
than one person may be provided.

1.D.~Give the location of the facility (not each drywell) in the township,
rangepformat. Break the section down to a ten acre parcel if possible
(%;116 . '

I1.E.-Briefly describe the nature of the activity conducted at the
facility. 1If it is a subdivision or apartment complex, so state.

II.A,~Provide the total number of drywells at this faeility, and include
construction details,

1I.B,-Give the total drainage area that will feed into the drywells.

Describe what those areas are, e.g,, roofs and parking lots only, or air
conditioning condensate, etc.

11.C.-Obtain the most recent water table depth available, Give source
of the data whether direct well measurement, driller's information, or
an agency such as the Department of Water Resources (DWR)., DWR is
probably the best source in most cases., If the measurement is of a

perched water table, so indicate. Include the date of the measurement
when possible,

Include a site plan of the facility, sign the signature page, and -
mail or deliver the form to:

Arizona Department of Health Services
Water Permits Unit, Room 300

2005 N. Central Ave,

Phoenix, Arizona 85004

Any questions concerning this form may be directed to the above
address or to (602) 257-2270,



11,

ARIZONA DEPARTMENT OF HEALTH SERVICES |
NOTICE OF DISPOSAL

FOR New Facility
STORM WATER DRYWELLS Existing Fac ‘

Facility Information

A,

B,

C.

D,

E,

Facility/ProjeEt Name

Location Address

Zip Code

Owner/Daveloper

Mailing Address

Zip Code

Telephone Number

(Area Code)

Contact Person Title

Telephoﬁe Number

(Area Code)

Physical Location: Township ) Range
: e
Section s T r

Mature of Business

Disposal Information

A,

B.

Number of Drywells Overall Depth{s)

Total Drainagé Avrea

Drainage Area Description

Depth to Groundwater __ Date of Measurement

Source of Data
(Give well locations if applicable)

Include site plan and vicinity map showing the locations of the drywells,
delineation of the drainage areas, locations of. any production wells.
Also show calculations used in designing for vainfall events.



III. Minimum Construction Requirements

All drywells of this type must be constructed in accovrdance with the
following criteria:

A. Shall be set back at least 100 feet from any surrounding water
" production wells.,

B. S8hall not penetrate any saturated zones,

C. Shall be completed at least 10 feet above any groundwater.

IV. Certification:

"I certify that under penalty of law that I have personally examined
and am familiar with the information submitted in this document and all
attachments and. that, based on my inquiry of those individuals immediately
responsible for obtaining the information, I believe that the informationm
is true, accurate, and complete, I am aware that there are significant.
penalties for submitting false information, including the possibility
of fine and imprisonment."

Printed Name of Applicant Title

Date Application Signed Signature of Applicant






