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FLOOD CONTROL DISTRICT
of
MARICOPA COUNTY
4701 East Washington Street
Phoenix 34, Arizona

Board of Directors
Flood Control District
Phoenix, Arizona

Honorable Boarcd:

Submitted herewith for your consideration is the Comprehensive
Flood Control Program Report for lMaricopa County, Arizona.

The Report consists of:
1. The basic narrative with descriptions of all drainage
areas within or adjacent to the County.

2. A tabulation of drainage areas showing the major floocd
control problems, recommended solutions, and cost estimates.

3. A summary showing the recommended projects that, based on
information now available, are feasible and practical.

The conclusions and recommendations herein are based on reports

by consulting engineers, various federal, state and local acencies
and on experience and studies made by the staff of the Flood Con-
trol District.

The Citizens' Advisory Board on reviewed
and made suggestions regarding the contents of this report.

This Board, finding the report to be satisfactory, and with the
concurrence of the Chief Engineer and General Manager of the Flood
Control District, and of the County Engineer, hereby recommends
its adoption.

Respectfully submitted,

CITIZENS' ADVISORY BOARD

Chairman
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SECTION 6-1

APPENDIX
SUMMARY SEEETS

7.1-1 SUMMARY SHEET OF STRUCTURES
2.0-1 SALT 2IVZEX CHANNLL
9.4=-1 HARQUAHALA VALLZY VAT=Z7843ED
C.b-2 TOMOPAIL WATERSHED
9.4-3 ZAGLZ TAIL MOUNTAIN WATZIROHID
2.0-1 BCX CANYON DAM
9.7-1 MATTHIE DAM
Qudad SOLS WASH CHANNEL
9.7-3 FLYING "E" WASH DAM

7=4 POVDER HOUSE WASH DAM
2.7-5 CASANLZO YASH DAM
9.7-6 SUNSET AND SUNNY COVE DAMS
%.9-1 BUCKEYE WATERSHED
2.12-1 BENDER AND SAND TANX WASHZS
%9.22-1 WEST PHOENIX FLOODWAYS
9.24-1 OLD CAVZ CREEK DAM
9,24-2 CAVE C2EEK TOWN DIK=
9.25-1 ZER VALLEY GROUP

North Phoenix Mountains Diversion
Arizona Canal LCiversion

Union Hills Diversion

New Ziver Dam

Adobe Dam
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GUADALUPE WATZRSHEZ

SOUTH MCUNTAIN WATZIRSHED
LOVED INDIAN BEIND CHAMNZL
PPER INCIAN RBREND CHAMNIEL

MAXTELL TAM

WILLIAMS-CHANDLIR VATINSHID
MESA-CHANDLER-GILBENT TLOCDWAYS

SAN T4 WATZLSHED
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9,4-A
9,4-B
9.4-C
9.6-A
9.7-A
9,7-B

SECTION 6-2
APPENDIX

STRUCTURAL DATA SHEETS

HARQUAHALA VALLEY STRUCTURES
TONOPAH STRUCTURES
ZAGLE TAIL MOUNTAIN STRUCTURES
BOX CANYOM DAM
SOLS WASH CH/ANNEL
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(' .tthie, Flying "E"” and Powder House)
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(Casendro, Cuncet and Sunny Cove)
BUCKEYL STAUCTURES
BEIIDER AND SAMD TANK WASHES
ARTZONA GANAL DIVERSION
UNION HILLS DIVERSICN
NEW RIVER DAM
ADOBE DAM
GUADALUPE DETENTION STRUCTURES
GUADALUTE FLCCLWAYS
APACHE JU.CTIOCLI - GILRERT STRUCTURES
BUCKHORN - [.“3A DETENTION STRUCTURES

BUCKHCRN .. IECA FLOCODWAYS




l 9.32-D WILLIAMS - CHANDLER STRUCTURES

' 9.33-A SAN TAN RETARDING STRUCTURES
9.33-B SAN TAN FLOODWAYS

' 9.33-C QUEEN CREEK FLOODWAY
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SECTION 7

RECOMMENDATIONS & SUMMARY

7.1-A CGENERAL
As a result of the various studies of flood control vproblems
in Maricopa County, the Chief Engineer and staff of the Flood
Control District have arrived at some definite recommendations
and conclusions.

Based on this information, it is possible to classify proposed
projects into two categories: Recommended and Not Recommended.

Projects recommended are considered justified and practical
at the present time. Those not recommended are not considered
justified and practical at this time, but could be at some
future date. Ratio of benefits to cost is the main factor that
has determined into which category a project is placed. 1In
cases where this ratio will not permit recommendation, then par-
ticipation by local individuals or groups may make it possible
for the Flood Control District to re-classify such projects.

As directed by the Flood Control Law, the District is charged
with the responsibility of operating and maintaining the projects
recommended in this report. In addition to this, the District is
also obligated to operate and maintain certain structures already
installed, such as McMicken Dam and others. Also, the District

may in the future enter into agreement with any group or agency to

oy




operate and maintain flood control structures.

Cost of this phase of the program will, of course, vary
according to the type of structure. For example: a channel
will ordinarily require more maintenance than a retarding dam.

This responsibility and expenditure of time and money will

increase with the number and age of the structures.

-23a-




7.1-B RICOMMEYDED PROJECTS AND PLANS

7.,1-B-1 SALT RIVER CHAMMIEL
8, Construct short levezs along Salt Zivar betwzsen 40th
Street, Phoenix and Tempz Butte, Tempe,
b. Channzl clzarancz2 along Gila and 3alt River from
Gillespie Dam to Granite Reef Dam,

7.1-B-2 BOX CANYON DAM
a, Construction of an 2arth-£fill dam across the Hassayampa
2iver, Dam will be approximatzly 246 feet high and storz
200,000 acre-feet of water,
b. Construct rzlat=ad outlet works to provide for flood
control and domestic water,

7.1-B-3 SOL WASH CHANNEL

a, Plan calls for channel clearing and =xcavation beginning

thence up Flying ""E” Vash to a point above the Country Club,
b, Channel clezaring will consist of removal of all brush,
trzes and dabris,
c. Excavation will consist of digging a pilot channel for
the planned total langth of the wash,
d, Total planned channel work will cover approximately
2,0 miles,

7 1=-B=4 PQWDER HOUSE V/ASH
a, Construction of an earth-£fill dam on the "ash Northeast
of ijickenburg. Dam will be approximately 35 feet high and
store 150 acre-fezt of flood water,

b, Related outlat works and =mergency spillway,

-

l at U,S, Highway 89 and extending West to Flying "E'" Wash;

*
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7.1-B-5 CASANDRO WASH DAM
a, Construction of an earth-fill dam across the Vash just
North of U.S, Highway 60-70 and just West of City of
VWickenburg, Maxinum height of the dam will be 24 fezt and
planned flood water storags is 90 acre-feet,
b, Relatad cutlet works and emergency spillway.

7.1-B-6 SUNSET AND SUNNY CAVE DAM
a, Constructicn of an carth-fill dem en each of these two

these dams ave approximately 20

Fa

small washes, Helght o
feet and total storage of both reservoirs is 137 acre-feat,
b, Related outlet works and emergency spillways,

7.1-B-7 BUCKEYE RETARDING STRUCTURE AND FLOODWAY
a, Plan calls for conctruction of a system of channels,
retarding structures and a divarsion to carry flood water to
the Hassayampa River,
b, There will be 2 retarding structures approximately 12
miles long, Maximum height of the dams will be 25,0 fezt
and total c=Zorasz will be 5550 acrz feet,
c. In conjunction with the retarding structure, two flood-
ways and one diversicn will be constructed,

7.1-B-8 BENDER AND SAN TANKS IMPROVEMENTS
a, Construction of approximately 2,5 milzas of dikes along
each side of each wach to guide flood water into the pro-

posed channels,
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b. Channelization of Bender and Sand Tank Washes to make their

(=

capacity adetuate to carry designed flows. Total lencth of
charnel will be approximately 1.5 miles. Design capacity -
6,000 cfs.

c. Relocation of the present siphon in Bender ¥ash. Redesign

will allow canal water to go under the wash.

7.1-B-9 DEER VALLEY GROUP

a. North Phoeni:z Mountains Diversion - Construction of a channel
from 20th Street to Cave Creeck, parallel to the Arizona Canal,
emptving into the Arizona Canal Diversion and eventually into
Skunk Creek.

Construction of a channel from 38th Street to 48th Street,
parallel to Arizona Canal for disposal of flood water to the
Salt River through the old Cross-Cut Canal. Channel will be
lined and have the necessarxy inlet and outlet structures.

Cost sharing as given Zor this project is based on thc U.S.
Corps oi Engineers contributing a share of the total cost.

If they do not, thcn the Flood Control District will either
have to support the complete project or else build it as a
joint wvanture with thc City of Phoenix.

b. Arizona Canal Diversion - construction of a channel parallel
to the Arizona Canal running from the Cave Creek west to Skunk

Creek. Channel will be lined with an inlet structure at the

Cave Creek entrance about 0.5 miles west of 19th Avenue.




c. Union Hills Diversion - Construction of a lined channel
beginning approximately at 36th Street between Rell Road and
Union Hills Drive running generally west to ecmpty into Skunk
Crecek. Channel will be concrete lined with nccesszary inlet
structures.

~

d. New River Dam - an eairth-fill dam lccated on New River in

Q,

Section 256, Township 5 North, Range 1 East, approximately 8
miles northwest of Adcbe. Dam will contain approxzimately
1,300,000 cu. yds. of £ill and store 33,500 acre feet of water.

Related cutlet and =mercency cspillway included.

e. Adobe Dam - an earth-fill dam located in Townshin 5 North,
Range 2 East, in Section 27 and 34. Recexrvoir will store
approximately 13,000 acre-feet of flood water and dam will

contain 1,500,000 cu.yds. of fill. Outlet -works and emcrgency

spillway will be included in the construction.

7.1-B-10 WEST PHOINIX FLCODWAYS

a. Glerndale-Peoria Drain. Plan consistc of a lined channel
rapezoidal in shape, with 2:1 side slopes, from 51zt Avenue

and % mile sovith of Olive hvenue running westerly for 2% miles,
then southerly % mile, then westerly about 3% miles to Wew River.

b. Maryvale-Clendale Drain

A lined channel running from the Grand Canal % mile west of 567th

R

Averue westerly approximately 5% miles to the Agua Fria River.
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c. West Phoenix-Maryvale Drain
Plarned to run from 47th Avenue at the Grand Canal south to

Thomas Road, thence southerly about 5.3 miles to the Salt River.

Cost sharing acs given for the above projects are based on the

U.S. Corps of Engineers contributing a share of the total cost.
If they do not, then the Flood Control District will either
have to support these projects or else build them as a joint

venture with the City of Phocnix.

7.1-B-11 CAVE CREEIl DAM MODIFIZATION

a. Alternate number one consists of building an eaxrth dike
2,900 feet long across the natural spillway and construction

of 2 new spillway on the west side of the old dam.

b. Alternate number two involves construction of an earth-fill
dam across the natural spillway as above. A4An apron will be
poured below the old concrete dam and flood water will flow ovecs

the dam during the floaods.




7.1-B-12 CAVE CREZK TCWN DIXE
a, %York plan consists of constructing approximately 3800 fzet
of earth dike with rock revatment on the wash about one-half
mile East of th2 centzr of the town of Cave.Creek,

7.1-B-13 GUADALUPE 2ETA2DING STRUCTURES AND FLOODWAYS
a, Construction of three ratarding leveess of varying lengths.
Average height is approximately 15 fzet and total storage is
1170 acre-feet,
b. Construction of four flcodways in conjunction with th=
retarding structurzs to convey floodwatzr eventually to the
Gila River,
Channals will bz concrate lined and have adesquate capacity
to cerry maximum flow from the retarding basins.

7.1-B-14 LOWZER INDIAN BEND CHANNEL
a, Plan is to construct a lined channel, trapszoidal in
section, from tha Arizona Canal at Indian Bend running South-
arly to and entering Salt River at about 0,5 miles East of
Scottsdale Road,
b, Bottom width is 14 fest and depth varies from 23 to 26 .
feet with a crossing structure over the Arizona Canal and an
energy dissipating structure at th2 Salt River,

7,1-B-15 MAXUFLL DAM
a, Construction of an earth-fill dam rising 169 feet above
the streambad with a crest length of 5,200 fezt,
Reservoir will store approximately 360,000 acre-feet with
672,000 acre-feet assignad to flood water storage.
b. Spillway will be buili in the channel section of the dam .

Related inlet and outlet works also included.
-8~




7.1-B-15 APACIE JUNCTION-CILBERT STRUCTURES
a. Construction of one retarcing basin and 14.38 miles of
floodways.
b. Retarding structure will ke built south of U.S. -+ignway
60-70-80-89 and west of Vineyard Road. Total storace capacity
will be 4,135 acre-feet with 3,960 reserved for flood storage.
Dam will be 3.9 miles long with a wmaximum height of 25 feet.

c. Floodways will be constructed to operate in conjunction

with the retarding structures to safely carry the floocwater
to Queen Creek. HMaximum capacity will be 2,550 cfs.
7.1-B-17 BUCKHORN-MESA STRUCTURES
a. The overall plan for flood control will include four
floodwater retarding structures and 8.1 miles of floodways.
Total length of retarding structures is 11.2 miles and the
maximum height varies from 15.5 to 41.0 feet. Floodways
will work in conjunction with the retarding structures to
convey the floodwater to a safe outlet.
b. A debris basin and division bhox will be includecd so as
to properly utilize the floodwater for irrigation purposes.
The above plan as recommenced includes Weekes Wash retard-
ing dam and floodway. While these structures are considered
to be necessary in the watershed plan, the Flood Control
Engineer does not recommend that the local share of funds

be contributed by the Maricopa County Flood Control District.
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The greatest share of benefits does not accrue to cdevelopments
within this County. If the rights of way and other local costs
were borne by local interests, then these structures could be
built,
7.1-B-13 MESA, CEANDLER, GILBERT FLOODWAYS
a. The over all plan for control of floodwater in this area
consists of a system of channels, eventually emptying into the
Gila River. Channels are planned leading from the above cities
that are designed to carry a five year recurrence flood.
b. Total length of the channels is 29 miles and they have an
average bottom width of 10 feet with depths up to 10 feet.
7.1-B-19 WILLIAMS-CHANDLER STRUCTURES
a. Plan consists of two floodwater retarding structures, 9.2
miles of floodway construction, and one irrigation water turnout
with gates.
b. Total length of retarding structures is 9.0 miles ancd the
average height of the dams is 22 feet.

c. Total floodway lencth is 9.2 miles and capacity will be

adequate to handle the floodwater released from the retarding

structures.

7.1-B-20 SANTAN STRUCTURES
a. Overall .plan for flood control here consists of a system

of retarding structures and floodways to intercept and carry the

|
|
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floodwater eventually to Cueen Creek.

b. There will be four retardinc¢ structures and four floodways.
c. Total lencth of retarding levees is 7.3 miles with average
hei¢ght of 18.0 feet.

d. Total length of floodways is 5.1 miles maximum capacity is

400 cEs.
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7.1-C

7.1-C-1 =ARQUAKALA VALLEY STRUCTURES

7.1-C-2 TONOPAHI STRUCTURES

7.1-C-3 EAGLE TAIL MOUNTAIN STRUCTURES

PROJECTS NOT RECOMMENDED

a. Construction of a levee approximately 10 miles long ex-
tending parallel to the 1400 foot contour from the west side
of Range 10 West, approximately in the center of Township 3
North, then easterly to an intersection with Gin Roac.

b. Improvement of the channel along Gin Road along with
necessary new channel to carry the released flood water to

Centennial Wash.

a. Construct a levee approximately 12 miles long along the

1200 foot contour beginning in Section 17, Township 2 North,
Range 7 West and extending to Section 16, Township 2 North,

Fange 5 West.

b. Channel improvements in Winters Wash to make it adequate

to carry the designed release flow.

a. Construction of a dike beginning in Section 26, Township

2 North, Range 1l West and running along the 1400 foot contour
ending in Section 1, Township 1 South, Range 10 West. Total
1ength will be approximately 14 miles.

b. A floodway will be built beginning in Sec. 1, Township 1,
South, Range 10 West, and run easterly along section line,

intersecting Centennial Wash, 0ld channel there will be enlarged

to carry the required capacity.
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. 7.,1-C-4 MATTHIZ DAl

a., An earth-fill dam located on Sols Wash approximatzly §
miles West of "ickesnburg, Maximum dam height will be 70 feet
and total surface area will be 500 acres,

7.1-C-5 FLYING "E" “ASH DAM
a, Comstruction of an earth-fill dam just South of U,S,
Highway 60-70 and west of "ickenburg., D.m will be approxi-
mately 33 feet high and have a flood water storage capacity
of 335 acre-feat,
b, Related outlet works and emergency spillway includad,

7.,1-C-6 SOUTH MOUNTAIN STRUCTURES
a, Present work plan consists of an unlived channel,
trapezoidal in section, running parallel to the Highline
Canal on the South side from near 43th Street Westerly to
the Indian Reservation Boundary and thence to the Salt River,
b, Construct the dam just West of Guadalupe and one near
43rd Avyenue,
c. Related inlet and outlet controls works needad,

7.1-C-7 UPPER INDIAN BEND CHANNEL
a, Plan consists of an unlined channel from Cholla Road and
36th Street to the Arizona Canal below Indian School Road,
This joins the lower Indian Bend Channel at the canal,

b, Install concret2 box culverts to accomodate low flows

and wide sections at half mile roads,

7.1-C-8 QUEEN CRZEK FLOODWAY
a, Plan consists of an unlined channel beginning at the
Maricopa-Pima County line in Section 4, Township 3 South,

Range 6 East and continuing to the Gila River,
8 0




7.1-D PROCGCRAM SUMNMARY
7.1-D-1 General

The entire program as recommended by the Flood Control
District will cost $101,9208,550. The District will contri-
bute $27,670,900 and receive other participation of
$74,237,550 mostly from federal agencies.

For the purpose of study and consideration the complete
program has been broken down into three groups or '"phases."

Croup I includes the very minimum that could be done at
the present time, and should be considered Phase I of the
overall plan. Croup II is an intermediate step working still
toward Croup III and the total cost as given in Paragraph 1
above.

Annual cost for the total program to the Flood Control

Pistrict will depend upon the interest rate paid for bonds

sold and the period of amortization. Annual funds reguired

also include maintenance anc¢ operation and is estimated as

follows:
Croup I $ 798,000
Group II 1,005,918
Croup III 1,401,226

Following are the three major groups with group three
being the ultimate present recommended plan. County-wide

coverage and degree of protection increases in each successive

group.
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RECOMMENDED PROJECTS-SUMMARY

JOB DESCRIPTION
GROUP 1

Salt River Channel

Lower Indian Bend Channel
Arizona Canal Diversion

North Phoenix Mountain Channel
Union Hills Civersion

New River Dam

Adobe Dam

Casandro Wash Dam

Sunset and Sunny Cove Dams
Buckhorn-lMesa Structures
Bender and Sand Tank Structures

Sub-total
GROUP 11%

Apache Jct.-Gilbert Structures
Mesa=-Chandler-Gilbert Floodways
Williams-Chandler Structures
Buckeye Structures

West Phoenix Floodways

Sub-total
GROUP 111%*

Sols Wash Channel
Powder House Dam
Guadalupe Structures
Cave Creek Town Dike
Maxwell Dam

San Tan Structures
Box Canyon Dam

Cave Creek Dam
Queen Creek Floodway

TOTAL

F.C.D.
COSTS

1,020,000
1,954,000
944,000
2,366,000
2,396,000
3,770,000
832,000
60,200
79,000
3,574,200
152,100

17,147,500

1,208,900
3,000,000
836,900
687,300
- 996,000

21,511,300

40,000
50,000
519,000
3,300
650,000
895,000
652,000
65,000
920,000

OTHER
COSTS

2,550,000
6,856,000
7,060,000
4,277,000

12,645,000
2,002,000
2,301,000

~-)0) =
3,855,000
113,750

41,659,750

3,803,700
- () -

3,738,000
2,930,300
5,705,000

57,785,450

= (] =
82,000
660,200
11,700
5,050,000
2,678,000
6,948,000
91,000
880,000

TOTAL
COSTS

3,570,000
8,810,000
8,004,000
6,643,000
15,041,000
5,772,000
3,133,000
60,200
79,000
7,429,200
265,850

58,807,250

5,012,600
3,000,000
4,574,900
3,617,600
6,701,000

79,296,750

40,000
132,000
1,179,200
15,000
5,700,000
3,573,000
7,600,000
156,000
1,800,000

27,670,900 74,237,650 101,908,550

* Includes Group 1 plus projects below

%%  Includes Group 1 and 11 plus projects below
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SUMIT "RY SHEET O STRUTTURLES FCR FLOOD CCNTIRCL DISTRICT CF MARICGCZ2A COUNTY

DRCE. ' TOTAL ANNUAL LENEFIT-
AREA LOCATION JCB DESCRIPTIOC™ PCD CCST THLER CO5TS AXNNTAL CO8TS Cos® RIEMARTTS
S FUNDG $ ____PENEFITS § RATIO
Ax Gillecpice Dam Channel clearing 1,020,000 2,550,000 3,570,000 354,000 202,000 1.75 to 1.00 Approved Ly
to Granite & Levee U.8.0.
Reef Dam Construction Corps of Eng.
4 Barguahala Retarding 400,00 3,770,000 4,170,000 70,000 171,000 O.417 to 1.00 Under study
Valley Structures & by sCs
Drainage Floodways
4 On Winters Wash Retarding 120,000 1,950,000 2,070,000 50,000 85,000 0.6C to 1.00 CUnder study
near Tonopah Structures & by scCs
Floodways
e Eagle Tail Iiin. Retarding 700,000 1,849,000 2,549,000 70,000 112,000 0.63 to 1.00 Under study
Drainage Structures & : by scs
\ Floodways
6 Box Canyon nr. Earth Dam 652,000 6,948,000 7.,600,0C0 328,000 325,000 1.01 to 1.00 Beznefits
Wickenburg based on domeztic
water at $50 ac. ft.
7 Sol‘'s Wash at Matthie Dam 500,000 556,000 1,056,000 11,000 43,000 0 26 to 1.00 Major benefit
Wickenburg (Earth dam) will be
recreation
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DRSE.

ALNTAL

OTHER TOTAL AYNUAL EENEFLT-
AREA LOCATICON JGCB DESCRIPTION #CDH CCod FUNDS COSTS REJEFITS CO5TS Co8T DOMARKS
¢ s RATIO
7 Sol's Wach at Channel alignment 40,000 0 40,000 $2,500 82,000 1.35 ke 1.00 work to be
Wickenburc & protection done by FCD
7 Flyina "E" Earth Dam 0 183,000 183,000 4,500 7,200 0.62 to 1.00 Local people
Wash at will finance
Wickenburg
7 Powder House Earth Dam 50,000 82,000 132,500 10,000 5,600 1,80 to 1.00 To be studied
Wash at by Corps of
Wickenburg Engineers
7 casandro Wash Earth Dam 60,200 0 60,200 4,500 2,500 1,80 103 00 work to be done
at Wickenburg by FCD
7 Sunset & Sunny Earth Dam 79,000 0 79,000 6,200 3,500 1.77 +0 1.00 Work to be done
Cove Washes in j by FCD
Wickenburg d
9 Buckeye-Palo Retarding 687,300 2,930,300 3,617,600 150,000 124,000 1.21 to 1.00 Under study
Verde Area structures & by SCS
floodways
12 Dender & Sand Channel protection 152,100 313,750 265,850 12,450 10,700 1.16 to 1.00 Possible
Tank Washes & Canal siphor participation
at Gila Bend by SCS
22 West Phoenix- Floodways 996 . 000 5 705.000 6.701.000 1
‘ ' 705, ,701, 98,000 258,000 0.77 .
Glendale-Peoria (Deer Valley e e stié =B 3
below canal) PeELLErpailah
by C.of Eng.
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enizxz

DrGE. | ’ = G TOTAL ATNUAL OENEFIT- o -
ARIA  LOCATICN J03 DECCRIDTION BCD ¢ 95T COSTS BEKEFITS 7 REMARKS
24 Existing Cave Levees & &5 ,08.: 21,0090 156,000 16.209 8,2C0 } 24 to 1.00 Paort cf thoe
Creck Dam cpillway criginal
plan
24 Town of Ceve Tevee 2,300 11,700 15,000 1,000 842 1.1¢ to 1.00 Will be
Creek included in
U.5. €C of E
22 20th st. to No. Phnx. Mtn.
Cave Creck & channel along
Cld Croess Cut Ariz. Canal 2,365.000 4,277,00C 5,542,000 11 of these projects are part of
] the Deer Valley Group. This is for
22 Cave Creclh to Lrizocna Canal ©44,000 7,050,000 8,004,000 vho protoection of Metropolitan Phoe
Skunk Creek Diversion to (Daex Vai;ey, No. Mountain Areca)
Skunk Creck 4
22 Cave Creck to Unionn Hills 2,395,000 12,645,000 15,041,000
Skunk Creek in Diversion
Deer Valley
22 New River nw. Earth Dam 3,770,000 2,002,000 5,772,000
of Glendale
22 Adobe Dam site Earth Dam 832,000 2,301,000 3,133,000
nr. Adobe
22 64th sSt. to Total Mctropolitan

New River

Phoenix Area

(Deer Valley Group);

10,308,000 28,285,000 38,593,000 2,232,000 1,430,750

1.51 to 1.00 TOTAL
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DRGE . OTHER TOTAL ANNUAL ANNUAL BENEFIT-
AREA LOCATION JOB DESCRIPTION FCD COST FUNDS COSTS BENEFITS COSTS COST REMARKS
RATIO
26 Guadalupe Retarding 519,000 660,200 1,179,200 113,000 60,600 1.86 to 1.00 Under con-
Watershed, East structure sideration
End. So. Mtn. Floodways by SCS
26 So. Mtn. 4Cth Retarding 2,652,000 6,251,000 8,903,000 253,500 350,754 0.72 to 1.00 Under study
st. to 75th Ave. structure by U.S.
floodways C.of E.
27 Indian Bend Wash Floodway 1,770,000 7,250,000 9,020;000 530,000 347,982 1.52 to 1.00 Approved by
below Ariz. Canal U.Ss.
Corps of Engr.
28 Indian Benc Wash Floodway 1,217,000 1,701,000 2,918,000 76,000 124,450 0.61 to 1.00 Study by U.S.
above Arizona Corps of Engr.
Canal requested
31 Salt River Maxwell 650,000 5,050,000 5,700,000 369,000 276,000 7/1.80 to 1.00 Flood Control
Above Granite Dam Cost
Reef Dam
31 Salt River Maxwell 650,000 30,350,000 31,000,000 Total Cost of Dam
Above Granite Dam
Reef Dam
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DRGE. OTHER TOTAL ANNUAL AIINUAL BENE®FIT-
AREA LOCATION JOB DESCRIPTION FCD COST FUNDS CCSTS BENEFITS COSTS COST REMATXS
RATTIO ey

32 Apache Juaction Retarding 1,208,900 3,803,700 5,012,600 276,750 197,500 1.40 to 1.00 Uader study
Gilbert Watershed structures by 3C
nr. Gilbert & floodways
& Proving Grnds.

32 Buckhorn-liesa Retarding struct- 3,574,200 3,855,000 7,429,200 499,440 281,000 1.78 to 1.00 Undexr study
Watershed nr. ures & floodways by SCS
Apache Junction

32 Williams-Chandler Retarding 836,900 3,738,000 4,574,900 326(50 189,000 1.73 to 1.00 Under study
Watershed nr. structures by SCS

e Higley & Williams & flood-
AFB ways

32 Mesa to Gila Outlet flood- 400,000 2,500,000 3,000,000 259,530 122,420/ 2.11to 1.00 Storm drain-

River ways for storm age outlet
drainage for urban
areas

33 Santan Watershed Retarding 895,000 2,678,000 3,573,000 250,000 145,000 1..72 to 1.00 SCS Study
nr. Chandler IHts. structures & will be

floodways regquested

33 Queen Creek at Flood Channel to

Gila River

carry water to

Indian Reservaticn Gila River

920,000 880,000

1,800,000 This project is considered a part of the eastern

Maricopa County projects listed therein and no
separate benefit-cost ratio determinations are

made
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8.1-A -- OBJECT OF REPORT

The basic purpose of this report is to summarize and place in
a usable form all pertinent information on Maricopa County flood
control problems and to make recommendations for their solution.

Authority for this report is set forth in the Flood Control
Law, Article 5, Sections 45-2351 through 45-2371, inclusive,
Chapter 10, Title 45, Arizona Revised Statutes. Based on this
law, the Board of Supervisors of Maricopa County, on August 3,
1959, authorized the establishment of the Flood Control District
to include all of Maricopa County.

Within this report are listed the major flood control problems,
recommended solution to prevent or minimize damage, and cost
estimates on structural measures required.

Although flood control is the prime objective, consideration
herein is given to erosion control, recreation, irrigation water
storage, and ground water recharge.

In the past, heavy floods have occurred in certain areas but
because of lack of economic development, protective measures
cannot be justified at this time. Future expansion in these

areas may be such that flood control works can be recommended

and installed.
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The area covered by this rerort incirdes all of Maricopa

County, Arizona, a total of 9,226 cjuare nilies.

(1)

Tcrograpny is extremely wvariable, goirg frcu high mountains

to flat deserts.

T
3
(V]
N
9)
t
7
Q

rtica of the cocunty is dry, rough

desert with sparszs vegetative cover., TFlash flcods occur in

s

all sections due to stscp zlopes, high irntensity rainfall, and
lack of cove:.

General trend of the drainaze is %c the couthwest., The Gila
and Salt River Dasin is the main nactural drain frem the east
side of the Ccunty until it lecavcs the Ccunty just scuth of
Agu> Caliente, Virtually all cof the County drains into this
system, with main *rikvtari~s khoing Indian 2znd Wash, Cave Creek,
Skurnk Creck, MNew River, Agua Fria and Hassuyamnpa.

-“ e

cd near the urban popu-

ot

The rajor problem areas are loca

lation concentrations. This, of course, is due o the high

-

bil es from devolopment, inclvding businesses,

1=

-

=

e

damage poss
indust-ies and residences. Pheoznix, Mesa, Apache Ju- :%'~n,
Wickenburg, Gila Bend and the smaller tcwns satitered throughout
the County are all zreatly conceorned with the rrcehlem of flood
control. Extensive damnge hac alse occsurred in the developed
agricultural ar=as throwvghcut tha County.

It should bz kept in nird that according Lo lew, the Flood

-36-




Control District has responsibility for operating and main-

taining all structures included in this report. When these pro-
jects have been authorized, a program will be set up whereby the
District can begin to carry out this important phase of the Flood

Control Program.
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8.1-C -~ DIVISICN OF AREAS

For the purpose of this report, Maricopa County has been
divided into 35 different areas or watersheds.

Generally, the area boundaries conform to major drainage
areas but this is not true in all cases. Descriptive titles
have been given to make it easier to locate any particular
structure within the County. Numbering of areas begins in the
southwest corner and orocceds generally up and down, eventually
reaching number 35 in the northeast part of the County.

These area numbers form the basis for the overall divisions
of the report. The complete report is included in nine (9)
chapters as shown in the table of contents. 1Individual projects
are given numbers correspcnding to the drainage area in which
they are located.

As an example, the Harquahala detention reservoir is located
in the Lower Centennial Area so its project number is 9.4-4
The number 9 is the chapter number; the number 4 is the drainage
area number; and the letter p indicates the order within the

listing of projects.
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8.1-D -- BASIC DATA

There have been many ccntributions to the study of flood
control in Maricopa County. Many individuals and groups have
for years been concerned with the problem .

On October 31, 1957, a2 committee was appointed by the City
of Phoenix; the Board of Supervisors of Maricopa County, and thc
Board of Directors of the Salt River Project. It was directed
to prepare a gcneral plan of £lood control for the greater
Phoenix area and to recommend methods of financing, constructicn
and operation of major flood protection works for the bznefit of -
all the people. This constitutedome of the first organized efforts
to solve the flood control problem and provided the main impstus
for formation of the present Flood Control District.

As directed by the Flood Control District Engineer, in oxder
to expedite the work, the Ccunty was divided into thres parts
called”study areas. Reports from consultants who studicd these
areas are complete and available in the office of the Chief
Engineer.

Area 1 consists of the southeastern part of Maricopa County
and was studied by Renham Engineering Company.

Areza 2 includes the vhole western half of Maricopa County
and was reported on by Johannescen and Girand gngineers

Aren 3 includes the northeastern section of Maricopa Ccunty
particularly the area north of the City of Phozsnix, and was

N




reported on by Yost and Gardner Engineers.

The Soil Conservation Service has prepared reports on
different watersheds in the east and southeastern part of the
County.

The U.S. Corps of Engineers have reported on projects
scattered throughout the County including Box Canyon Dam, Maxwell
Dam and the Salt River Channel.

All of these reports are available and form the background
for the preparation of this comprehensive report.

Valuable basic data has also been contributed by the Salt
River Project, U.S. Bureau of Reclamation, and the City of

Phoenix.
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8.1-E -- ECONOMIC. DEVELOPMENT

Arizona was among the leaders in population growth from
1950 to 1960 and was the actual leader during the period from
19456 to 1950.

In reviewing Arizona's population trends over the past half
century, figures indicate that growth has been concentrated in
just a few counties, particularly Maricopa and Pima. Approxi-
mately half of Arizona's pecople live in Greater Phoenix and
in Maricopa County.

Population within the County is expected to increase 85%
from the 1959 figure and by 1959 will be 1,135,000 persons.

Over 185,000 new workers must come from increased vocational
training as well as from newcomers to the area. Like the State
of Arizona, largest numerical growth will be in manufacturing
and trade. Loss in agricultural land will be primarily to with-
drawal of farm lands for residential and industrial use.

The following table shows County population, labor force and
employment as of May 1959 and projected for May 1969. This will
emphasize the tremendous growth expected for Maricopa County in

the coming years.
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POPULATION & EMPLOYMENT
CEARACTERISTICS

Total Population

Total Population,

14 &

Civilian dLabor Force
TOTAL Employment

Total Non-Agricultural
Wage & Salaried

Manufacturing

Mining

Trade

Construction

Service

Transportation,
Communications & Public
Utilities

Finance, Insurance &
Real Estate

Government

"All Other" Non-Agricul-

Agricultural

1959

614,000

420,500

215,500

208,800

155,600
29,500
500
41,200
16,100
19,900

11,900

9,000

28,400

28,600

24,000

1959

1,135,000

756,000

395,000

378,000

305,000

72,000

16,800

48,100

50,000

23,000

INCREASE

521,000

335,400

180,500

159,200

148,400
42,400
100
39,300
14,100
19,600

5,400

7,800

19,700

21,400

-~ 1,000

% INCREASE

84.9

79.7

83.8

81.0

%4.8
143.2
20.0
95.4
87.6
98.5

45.4

86.7

69.4

74.8

4,2

*Includes self-employed, unpaid family workers and domestic

household workers.

Note: Data reported to nearest 100

Source: Arizona State Employmenizservice




The County's assessad valuation has grown as follows:

FISCAL YZAD ANOUNT
1954 - 55 359,352,720
1956 - 57 440,801,195
1958 - 59 538,674,654
1960 - 61 689,429,369

As of May 1, 1962 840,429,369

True value is approximately five times the abova figures,
The Entire County is growing rapidly, especially in the
urban areas, Land valuss are increasing very rapidly and acquisi-

tion for flood control purposes will become increasingly expansiva,

ol G




€.,1-F -- CLIMATOLOCGY

By thestandards of other regions Arizona has vary little rain-
fall, yet it does have two relativzaly rainy periods in the year,

Thes

w

two periods are characterized by two distinctly diffzrent
rainfall patt=¥ns,

V7inter storms, yieslding about ona-half the total rainfall,
occur from November through March, This precipitation usually
rasults from general winter storms associatzad with extra tropical
cyclones of North Pacific origin and often last for sevzaral days,
Thzse storms mov2 south over thzs oczan and then inland to south-
ern California, Arizona and New Mexico, They may covar thousands
of square milze,

Summer storms, occuring during July, August and September,
bring the other half of the total rainfall, During this period
air currents bring warm moist air from the Gulf of Mexico,
Mountain ranges and cold fronts act to produce thundzrstorm con-
ditions characterized by the cymulus clouds seed during this
szason, These summer storms often produce rainfall of high
intensity, short duration, and limited arzal extent, They may
occur separately or in conjunction with general storms,

Such things as the distance from the sea by possible paths
of moisture bearing currents, depth of such currents ;4 affect-
2d by atmospheric da2pth and structure, ground elevations, temper-
ature differentials, and other factors, influence ths rain pro-
ducing capacity of the atmospher, Thz n=t effect of all these

factors is to produce a variation of rainfall intensity .7
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with gzographic location. Maps have bzen przpared by the U, S,
Department of Commerce - Weather Bureau and are available for

study,

Structural designs in this report are based on ‘‘Technical Papesr

Vo, 40, "Rainfall Frzquency Atlas of the United States’ issued

May 1961, For further study of rainfall patterns and intensiti=s
this report should be consultad,

The highest intensity of rainfall rescorded at the Phoenix Post
Office Vezather Bureau station occurred on July 26, 1936 when 0.43
inches of rain fell in five minutes, This is a ratz of 5.16 inches
p2r hour, The rzcord for 10 minutes was set July 26, 1952 when
0.70 inches fz1ll, giving a rate of 4,2 inches per hour,

The numbzr of weather bureau precipitation stations (or cooperat-

ing stations) is increasing and valuable data is being gatherad.
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1-G -- RUNOFF AND STZAMFLOW DATA

Steamflow data is mzager =2xcept in the case of the Salt River
flows, The Flood Control District is cooperating with th= U, S,
Department of Commz2rcz _.Gesological Survey ;, 2stablishing, main-
taining and operating gaging stations within the county.

Gaging stations arz locatad on Sycamore Crzzk, New iver,
Indian Bend, Lower Hassayampa 2iver, Centz2nnial "ash, Rainbow
Wlash and at Youngtown,,South Mountain and Apache Junction. These
stations are now operating and will provids much needed informa-
tion toward future dasigns., They arz at critical points such as
small mountainous watersheds, desert watersheds, and urban areas .
go they will provide valuablz data.

There will eventually be over 100 gaging stations in Maricopa

County including approximately 34 of the r=zcording type.




8,1-H -- OTHER FLCOD CONTROL PROJECTS AND STUDIZES

Scattered throughout the county arz variouws flood control
projects. The "hits Tanks detention raservi:lrs, the Trilby Tash-
Mclicksn dam projzct, “hitlow Ranch Dam, Quzen Creck Channel,
Painted Pock Dam and Cave Cr2ek dam are examples,

Tha City of Phoenix has many miles of storm drains for 1 to
2 year frequency storms and are valuable as local drainagz for
the strzet system, The County, State and other municipalities
have smaller ditches and drains in this same category, Some
channelization and clzaring has becen done in spots on thas Salt
and New Rivers, In some areas local owners have built dams and
dikes for flood control, These have been valuable for local
protection but have not solved the overall problem,

The Salt River Project operates the Zave Creck Dam and also
uses irrigation canals as bast they can to alleviate flood
damage, The canals intercept runoff and wherz possible the
projzct diverts water to the Salt River and to waste ditches to
keep flood damages to a minimum,

The City of Phoenix plans to construct a dam on Dreamy Draw
in the North Phoenix Mountains and they continue to do a good
job on their local drainage problem,

Projects are going forward for the Salt Niver and Lower
Indian Bend through cooperation of Maricopa County and the U,S,
Corps of ZIngineers,

The United States Army Corps of Engineers through their Los

Angeles District is also studying Flood Control Projects




throughout the county and the r2sults of thz2ir findingswill bz of

major interest and importancz to the community, The U,S,Z.D, has

also zmbarked on Flood Plain Zoning studies along thz Upper Indian
Band, Upper Cave Creek, Skunk Crzek, New River and the Agua Fria giyer
This work will be of grezat value as results bzcomz2 availabls,

The Salt River Indian Tleservation through the Bureau of Indian
Affairs is studying Flood Control problems particularily above th=2
Axrizona Cana. and zast of Indian BRend Wash

Thz U,S. Bureau of Reclamation continuzs its studies of the
Central arizoma Projzct, Projzct and Flood Control measures will b2
incooperated i1 the final plans,

Tentative alignment of the Central arizona '.queduct indicates
that much good protective work can be donz in connection with that
job. The propcsed Maxwell Dam, provided with flood storage, will
bz of tremendous value to the Salt River in particular and thz en-
tire arza in genaral,

Some good works have beesn accomplished, & substantial amount
is going on, and a tiemendous amount needs doing.,

The Flood Contryl District is providing that center around
wiich the entire problim can be oriented, Neadad flood plain
zoning, checking of suldivision plats, a master plan of major works,
construction of needed vorks as warranted, opesration and main-
tenance of works, and cyrrzlation of other agsncy's plans are part
of the overall job of tje District,

The locations of the Flood Control Projects racommend=d in this
report are based on surveys and ara located whers the greatest

possibla protaction is afforded with thz least 2xpenditure of funds,
=48=







SECTION ©

INDIVIDUAL DRAINAGE AREAS

SALT RIVER CHANNEL

9.0-A-1 Cenc=zral

For the overall plan for flood control in Maricopa County
to be successful there must be some solution presented for
controlling the 3alt River. Hazardous occupancy within the
channel increases daily and flood plain zoning or regulation
to the historical banks cf the river becomes more esscntial.

At the present time, without construction of Maxwell Dam, -
the peak flow possible in the Salt River is 290,000 cfs --
the Standard Project Flood. Some protection from lesser f{lcws
could be provided by building levees in key places but channel-
ization and levee work to protect against the standard project
flood is impractical. The natural banks will contain a flcw
of approximately €2,000 cfs and plans recommended zre baced
on this size flow or lecs.

The plan finally adopted and installed depends largelv
on the amount of water released by Maxwell Dam, and this
quantity is not deiinitely known at this time. The follcwing

are alternate planc based on variable flcws in the River.

9.0.A-2 Plans

a. This is the present plan as recommended by the U.S. Army
Corps of Engineers and is based on a regulated diccharge

-A49-




from Maxwell Dam of approximately 82,000 cfs. The Axmy
plans to start construction on this project about July 1¢53.
The County has acgreed to acquire the lands, easemeiits, a:d

rights of way nzcessary foir the consgtruction of this

project.
The plan coiisi~sts of short levees bectween 40th Street,
Phoenix, and Tempe Eutte, Tempe, and channel ingprovem=nts

(primarily ciearing) between Gillespie and Granite Reef
Dams. OCther levees that will give added protection to
Tempe, Mesa, and other areas are presently under stuldy and
may be included in the final plan,

For more details on this plan, see the December 19557

Interim Report »n Gila and Selt Riverz by Corps of Intinc~rs
Los Angeles District. Maps 9.0-7A through 9.0~G shcuy

planned extent and location. Table 9.0-1 shows a summixy

of costs.

This alternate plan is based on an outflow of approximate™y
82,000 cfs frcm Maxw2ll Dam ard consistc of the following:
Short levees ketween 40thh Strezt, Phoenix, and Teape, Dhiti~,
Tempe, ard charnel cleaving frowm CGillespie o Granite Dianl

Dam, as shown awo7’z cxnlusive of the xeach IZrcm 107th 2Av: =
to Country Club Dri-re in lMes2.

For this Xlencth of upproviw~tely 27 miles the rivexn
will be chanunelizaed; channel will be rnlinzd and have itlz

5 D




following dimensions: bottom width 1686 feet; average
depth 6.0 feet; side slope 2%:1. Slopes will be lined
with rubble masonry with bottom left unlined. Total right
of way width is estimated at 1900 feet and a cost of
$13,000,000. Total estimated cost of this channel is
$60,000,000.

This alternate plan is based on an outflow from Maxwell
Dam of 40,000 cfs. Project consists of the following:
channel clearing from Gillespie Dam to 107th Avenue and
an unlined channel from that point up the river to Country-
Club Drive in Mesa. Channel will have the following
dimensions: bottom width 826 feet; average depth 6.0 feet;
side slopes 2%:1. Slopes will be lined with rubble masonry
from three feet above the water line to five feet L~low
the bottom of the channel. Total right of way width will
be 1,000 feet, at an estimated coest of $8,100,000. Total
project cost is estimated at $54,100,000.

This alternate is based on an outflow from Maxwell Dam of
40,000 cfs. Project consists of the following: channel
clearing from Gillespie Dam to 107th Avenue and a lined
channel from this point up the river to Country Club Drive
in Mesa. Dimensions: bottom width, 35 ft.; average

depth, 20.0 ft.; side slopes 2%:1. Entire cross-section

-50 a-




will be lined. Total right of way width will be 330 feet
at an estimated cost of $2,700,000. Total project cost
is estimated at $32,940,000.

Based on the construction of Maxwell Dam, with an
outflow of approximately 40,000 cfs, alternate (d) is

the recommended plan.

-50 b-




TAELZ 9.0-1 SALT IV CHANNZL SUIDA™Y

Job Bascription Flood Control Dist,

Estimatad Cost

Corps of
Enginz2vs

Short lavees batwaz2n 40th Streat
Phoenix and Tempa Bytte, Tamp:
and Chann2l improvement batwz2n
Gillespie and Granitz 222f Cam

Benefit-Cost Ratio 1.75 to 1.00

TCTAL 1,020,000 1,550,000
TOTAL PROJICT COST 3,570,000

Flood Pamage +Jithout Projzct 386,000
Flood Damage with Project 32,000
Eena2fits from Reduction of Flood Damagz 354,000
Irrigation Benzfits -0-
Othex Benz=2fits -0-
Total Annual Ben2fits 354,000
Total Project Cost Amortized (@ 2-2% 142,€50
Annual Operation and Maintanance 53,000
Total Annual Costs 202,000
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£J0 AREA

%.1-A Geaneral

Ajo aresa is locatad in the extrame Southwest cornar
of Maricopa County and has an area of 380 squar=s miles,

The area is borderad on the North by ths Tza Kattle
and Crater Mountains, General drainage is toward thz Vast,
Main drainage ways ars Growler, Rio cortez and Ten Mile
Vashes., rhey @eventually drain into the Gila 2iver,

All of this area is in the Bombing and Gunnery Range
and no land devalopment exists now and nons is planned for
the nzar future,

Due to lack of development, no flood damage has bzen
reportad and there is little chance that flood damage will

become a problam,
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SZNTINEL ARTA

C.2-4 Genaral

Santinal ar2a is locatad in the Southwastern part of
iiaricopa County an< has an area of 750 square miles, Torcarad
on the ZIast by th2 Saucada Mountains and on the South by the
Cratzsr Mountains, tihis ar=za generally drains Northw=ast to-
ward the Gila Jivar, Wo well dz2fin=d drainage system exists
now,

Most of this arza is covarad with lava rock, ~Z2ograph-
ically it lies within th2 "illiams Fombing and Gunnary range,
Thers are four auxillary airfields locatad herz but only
minor damages hava bz22n rzported,

Arizona Highway 85 runs South through this area, The
Southern Pacific lailroad and U.S, Jighway 80 run Zast-Test
through the Northzrn part. Practically all damage possible
in this area will bz to these public tranportation systams,
At the present timz, damages do not warrant flood control

measures,
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9.3

PAINTZD ROCKX ATGZA
«3-A General

Paintad ZRock Ar23 is locatzd in the "est “entral part
of taricopa County and has an area of 550 square miles, Th=
ar2a is bordsred on th2 Jouth by thz Gila River and on the
Horth by the Gila “iver Mountains. Principal drainage
pattarn 1is to thz South, 2ventually draining into the Gila
River,

Therz is very litt.e chancz for flood damage in this
area at tha pres2nt tim2 Some damags occurs to the highway
system and to the Southem Pacific railroad but present
davelopment do2s not warant any structural protective

measures,




LGV iR CENTENNIAL ATEA
Col=A Ganzral

Lowar Centennial arza is locatzd in thz 'estern part
of Maricopa Tounty and has an area of 1,300 squarz miless,
Drainag2 is gz2nz2rally to the 3Southzast and to the Gila
Jiver, Centz2nnial "ash runs thz full l=2ngth of this ar=a
but do2s not show a w21l d=fina2d chann=1,

Therz is some land dsvelopzd z2long Centesnnial "~ ash
from tha Yuma County line to thz 3ila Ziver, The largest
arzas are n2ar th2 intarsaction of %in “oad and Courthouse
0ad and near thz mouth of th2 "ash, Aprroximately 70,000
acres are now under irrigation and more land is being
devalopad.

Numerous small washes originating in the highar
mountains flow into Centennial 'ash, Thes=2 washas cross
the d2veloped arsas causing considzrable damage to crops,
to the land by =2rosion, and to =stablishad irrigation
systams during hzavy rains and runoff,

The potantial flood damage from a major flood is great.
Damage to pump installations, irrigation ditches and land
und2r cultivation as well as to building improvemaznts would
bz heavy.

Presently thers arz only a f2w diversion dikes and
leveeslin this arza, Th2y were built by individual property
owners, Thes= lzves arz2 inadequatz to handle the heavy run-

offs to which the aresa is subjected,
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To prot=zct thz2sz2 agricultural arzas, three projacts
have bzen proposad, Thay consist of div2rsion dikes and
floodways, that will intercept th2 watzr from the
mountainous r=2gions and dirzct th2 =2xcass back into
Cent2nnial "ash at a place wh2rz flood damages can be h=1ld

to a minimum,
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4~ HATQUAHALA VALLZY “ATINSHED
9.4=T-1 Genaral
Tha flood oroducing arza consists primarily of stz2p
mountains batwz2n contours 5,700 and 1,300, The topogranhy
is charactarizad by th2 prz2sencz2 of many washes which
emcrge from th=2 Southern 2nd of ths Harquahala and Tighorn
Mountains onto a broad and lavzl plain, “ainfall con-

cantrates quickly in the washazs and then flows across the |

plain generally in a Southzarly direction toward Centznnial

0,4-P-2 Damages
It is expectad this area will be highly dzvelopad as
proposad highways arz completed, h2n this occurs, damage
from flood waters will proportionately increase.
$.t-B-3 Plan
Plan for this watershad consists of a retarding
structurz2 and a floodway. Th=2 rztarding basin will begin
approximately on thz lin2 b2twzen Zangz 10 est and ‘ange 11
“Yest and in thz centar of Township 3 ilorth and runs in an
Zasterly dirsction along the 1,400 foot contour, The dike
continues East until it intersects Gin Toad, Tanchers in
this ar=a haves constructzd a channzl along the “iest sid= of
the road going South toward Cemtennial "ash,
Flow in this channel will b2 controllad and necessary

work will be done to make its capacity adequate to carry the

2Xtra water,.

1.



Total =2stimated length of thz retarding dike is 10
milzs and th: floodway will bz 7.7 mil=s long.

Original locations, sizzs, and lzngths as recommzndad
by Johannsen and Girand can be studizd by refarring to
APPENDIX II-E-7-(2) ¢ their report.

After carzful study, the County Flood Control 3Ingineer
nas recommendad som2 changess. Th2 ammendad plan is shown in
this report, A summary of costs as racommendad is shown in

table 9.4-1 and Map 2.4-A shows plannad extent and location.

Table 9.4-A shows structural data.
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£-C TONCFAX WATZRSHID

0.4-C=-1 General

The flood producing aresa ccnsists orimarily oI steop
mountains bztw22n contcurs 1,300 and 2,002  The2 topography
is characterized by many wachzs which amergzs from the
Southern and lascarn slones of thz Pighorn Mcuntains oanto

]

the flood plain bealow, 2cinfall in this arsa gathars rapidly

.6=C-2  Devalopments

1itly the arza has no extensivz urban dzvalopmiatl,
dowevar, smoll concantrations of populaticn ara locatad at
Tonopah, Przliminary planning for a large urban devolopmant
which may extend into this wetersnied is in progrzcos,

9.4-C-3  Demagzas

Little or no information as to former £locd demage

is available, mainly becausz devalopment of thz crea has
occurred in r2cent years,

The potantial damage from a major flcod is graat,
at
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land, and building impr-vamants would b2 L2avy,
.4-C-4  Plan
Over zll plan f£cr fiood control in this waterc
conciscsts of a retawvding basin for temporary waler storage
and a floodway to carrytin rcntrolled flow away to an aresa

wh2r2 damagz will not wrasult.

The retacding Hasin begins on th2 Heortheast sid: of
Centinnial Wash in Section 17, Towaship 2 YWorth, lenge 7
-53-




ost, The diks follows the 1,200 contour in a arch to th=

Jorth and ends in 3ection 16, Tovmship 2 North, "angs 5 "ast,

The total length jg apcroximately 12 mil=ss,

The main wash iIn this arza is known as ‘inters ""ash,
Present plan is to 2mpty tha water into this wash in a
controllad amount and to convzy it to the Hassayampa 2ivar,
Jecessary work will be donz in tha wash to makas its capacity
adequate to carry thz design flow,

Changas from the location as showvn by Johannzssen and
Girand are racommandad by the Flood Control ZEnginecer, P2nefits
dz2rivad from thz longer dike does not warrant it being con-
sidared at this tim2, For Johannaesson and Girands recommend-
ations sea2 APPZILIX 1II-3-7(b) of their report,

The rzvisad plans are shown in this renom¥ A summary
of cost of thz2 structurzs are shovm in tablz 9,4<2 and lap

9.4-B shows plannad 2xt2nd and location, Table. 9.4-B shows

structural data.
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9.4=D ZAGLE TAIL MOUNTAILH WATZRSHID

Th2 drainagz: ar=a abova th2 nlann2d works is composzd
nrimarily of st=2p mountains and foothill slopaes batwe2n
,300, The torograpny is rough and is

cnaractarized by tha pres2nce of many washes that =2mergz

— °

from ths ilorthzastzrn slopes of tnz Zaglz Tail Mountain
and cut througn an 2xt2nsivz flood plain, Tainfall gathers
quickly into tha2s2 washn2s and floirs across the plain in a
Worth=astarly diraction towards ZTantannial Tash,

C.b=D=-2 avalopmeonts

Th2rz2 ar:2 prasantly no major urban popuj;ation cantz2rs

in this watzrsh=2d, Howaver, smallzr concentrations of
population ar:z locat2d at various labor camps scattarad
throughout the agriculturally d=va2lopzd arz2as, Tharz ar=s

now approximatzly 22,000 acres now under irrigation and morz

is being davzlopad,

\0D

.l=D=3  Damag=ss

Very littlz information as to przvious flood damag=

O

is available mainly bescausz arza davz2lopment has occurr2

just recently, DPotential flood damage from a major flood
is great, Damage to roads, pump installations, irrigation

ditchas, cultivatzd land and building improvements would be
heavy.
S.4t=D-&  Plan
The basic plan for flood control in this watershed in-

cludes a retarding basin to temporarily store the water and
=
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a floodway to carry it to Czntennial "ash,

The dike will b2gin in Section 2¢, Townshin 2 North,
nange 11 "est and run aiong the 1,400 foot contour, Structurez
as proposad by thz flood control angineer will end in Zection
1, Township 1 South, Zange 10 Test, Total length is
estimated at 14 milas,

Floodway to carry tha controlled flow to Centennial
Wash will begin in th2 Southwest corner of Szction 1, Town-
ship 1 South, Ranges 10 "est and run Tast along the section
line until it empties into th2 main washh. At the prasant
time thare is a channzl at this location with an average
depth of six f£22t and a bottom width of 50 fezet, WNescessary
work will be done in this channz2l to makas its capacity
adaquate to carry thzs dasign outflow from thz retarding basin.

For thzs recommendations of Johannessen and Girand see
APPENDIX II1-E-7-C of their report, Revised plans as proposed
by tha flood control engine=sr are included in this report,
4 summary of costs arz shown in table 9,4,3 and Map Wo. 9.4-C

shows extent and location. Table 9.4-C shows structural data.

-1



\

TARLE 9.4-1 JADGUARALL VALLEY WATERSHZID SUMMARY

™
4
—

stimatad Cost

No, Job Description Flood Contrcl Dist, SCS
1, Harquahala Retarding Rasin $300,000 $2,730,000
2, Harquahala Floodway 100,000 1,04C,000
TOTAL $400, 000 £3,770,000
TOTAL PROJECT COST £4,170,000
#lood Damage Without Froject 75,000
Flood Damage With Project 5,000:
Benafits From Reduction of Flood Damage 7C,00C
Irrigation Benefits -0-
Total Annual Benefits 70,000
Total Project Cost Amortized @ 2-5/8% 151,000
Annual Operation and Maintenance 20,000
Total Annual Costs 171,000
Benefit-Cost Ratio 0.41 to 1,00
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TAELZ 9.4-2 TONCPA: WATERSHED SUMMARY

“stimatad Cost

Ho, Job Description Flood Control Dist, SCS
1 Tonopah Ratarding Basin $ 90,000 £1,560,000
2 Tonopah Floodway 30,000 390,000
TOTAL $120,000 $1,950,000
TOTAL PROJECT COST ¢£2,070,000
Flood Damage Without “rojzct 57,500
Flood Damage :Jith Project 7,500
Benefits from Reduction of Flood ‘amages 50,000
Irrigation Benefits -0-
Total Annual Benzfits 50,000
Total Project Cost Amortized @ 2 5/8% 75,000
Annual {peration and Maintenance 10,000
Total Annual Costs 85,000
Benefit-Cost Ratio 0.€60 to 1,00
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o, Job Description
L Fagle Tail Mountain
Ratarding Basin
B Fagle Tail Mcuntain
Floodway
TOTAL

Flood Damags Without Projzct

Flood Damage dith Projact

Zenefits from Reduction of Flood Damage

rrigation Benefits

=

Total Annual Renefits

Total Project Cost Amortizad @ 2 5/87%

Annual COperation and Maintenance

Total snnual Costs

Cenefitz-Cost Ratio

TAGLE TAIL MOUNTAIN

LITATRDOLITN CITTMVA DY
WATERSHTD STUMMARY

o™

Tstimatad Cost

N
)
&

Flcod Control Dist.

$490,000 $969,000

210,000

62,549,000
75,000 -
5,000
70,000
-0-
70,000
92,000
20,000
112,000
063 to 1,00




' TABLE 5.4-A STRUCTURAL DATA
l EFPRCTTHALA WATERSEE!
RETARDING STRUCTURE
I No. Item Units Structure
l 1 Drainaje Area sqg.mi. 200
2 Sediment Capacity ac.ft. 3,000
3 Floocd water Capacity ac.tt, 17,000
l 4 Total Storage Capacity ac. ft. 20, 000
5 Total Surface Area acres 2,400
6 Length miles 100
' 7 Masximum Height feet 25
38 Total Volume of fill cu.yd. 2,200,000
S Principal Spillway size inches 120 x 120
' 10 lMarimum Release Rate cfs 1,000
' COST DISTRIBUTION
11 Total Construction Cost Dollars 2,730,000
12 Contract Administration " 20,000
I 13 TRight of Way & 280, 000
14 Relocations & other costs " -0~
15 Flood Control Dist. Cost " 300, 000
l 16 Total Project Cost " 3,030,000
l FLOODWAY
No. Item Units Structures
1. Discharge Capacity cfs 1,000
l 2 Length feet 73,920
3 Average Bottom Width feet 300
4 Average Depth feet 5.0
' 5 Average S5ide Slope 1:1
6 Excavation cu. yds. 490, 000
l 7 Concrete “u.yds. 15,000
Cost Distribution
l 8 Total Construction Costs 1,040,000
9 Contract Administration 20,000
10 Right of way 80, 000
l 11 Relocations & other -0-
12 Flood Control Dist. cost 100, 000
l 13 Total Project Coat 1,140,000




TABLE 9.4-B STRUCTURAL DATA
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TOITOPAH WATERSHED
ETARDING STRUCTURE

Itenm Units
Drainace Area sg. mi.
Sedinent Cawvacity ac. ft.
Flood iater Capacity at. f£L,
Total Storage Capacity ac. Et.
Total Surface Area acres
Length miles
Maximuin Height feet
Total Volume of fill cw. yvd.
Principal Spillwav size inches
Maximum Release Rate cfs

COST DISTRIBUTION

Total Construction Cost Dollars
Contract Administration At
Right of Hay "
Relocations & other costc "
"lood Control Dist. Cost "
Total Project Cost 2

FLOODWAY

Item Units
Discharge Capacity cts
Length feet
Av. Bottom Width feet
Av. Depth feet
Av. Side Slope
Excavation cu. yds.
Concrete cu. yds.

f3c% _Distribution

Total Construction Cost Dollars

Contract Administration N
Right of Way "
Relocations & other &
FFlood Control Dist. Cost o
Total Project Cost =

Structures

145

600

12, 000
12,5600
2,000
12.0

1%
2,032,000
72 x 72
600

1,560,000
10,000
80, 000

- 0 =
90, 000
1,650,000

Structures

600
26,400
10.0
4.2
12l
30, 000
6,000

390, 000
10, 000
20,000

-0 -
30, 000
420,000
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~C STRUCTURAL DATA

TOGLT TATT, MOUNTAIN WATERSHED

RETARDING STRUCTURE

Ttom Units Structures

Draintgz Aren sq. mi. 40
s v ac. ft. 200
Flood WaterCapacity ae. £t. 4,000
Total Storag=faracity ac. ft. 4,200
Total Surface Ar=a acres 2,100
Len miles 14.0

feet 20.0
Volum2 cf Fill cu. vd. 2,500,000

Spilliway size inches 54
g2& Rate cfs 300

Cost Distribution

-

Dollars 969, 000

locd Coatrol Dist. Cost & 490, 0GG
Total Project Cost ik 1,45S%,C00
2L.OODWAY
Units Structurss
Diccharxge Capacity cfs 350
Teagth feet 63,360
Av. DRotvtom WJideh feet J0.0
Avt. DoHER feat 2.8
Av. Sicde Slope 1:1
Excavatlion cu. yds. 0,000
Cconc:ace cu. yds.
‘2st Distribution
Toctal Construction Cost Dollars 230, 000
Contract Administr=2tion s 10,000
Rich: of viav = 2C0, 0G0
Ralocations & other = - 0 -
Plood Contxcl Dist. Cost A 210,GC00
Total Project Cost " 1,090,000
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W UPPER CEINTIENWNIAL ATEA
0.5-A General

Upp2r Cent2nnial ar=za is locatzd in the Northwastzrn
part of Maricopa Tounty and includes an arza of €75 squaxrs
miles, Most of this ar=a is outsidzs of tha County but drain-
ag2 pattern is such that flood watzr come2s down Centznnial
Tash and into ‘aricopa County,

Centennial ~"ash runs the full lz2ngth of the watzsrshead
and is the main drainage channzsl, In thz vicinity of Salome,
this wash cross2s thiz Parker branch of thz santa F2 Tailvoad
and U,S, Highway (0 and 70. Tor ths mzjor portion of its
langth Centz2nnial gsih runs through a widz flat vallesy with
gentla slopas rising from the floor of tha Valley to tha
higher, rocky mountain arzas along the sides, Flood watars
coming down from th2 mountains flowing across the devzlopad
arzas of the Vallzy cause considevable damage to crops and
irrigation systems,

Flood damage in upper Centz2nnial “ash is not excessive
at the prasant tim=2, Some protaction lavezs have bz2n built
by farmers and ranch2rs and thase provids some local pro-
tection,

As devzlopment continues in this arza, flood protzaction
may bacome a nac2ssity but at the present time no flood

control measures are plannad,
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9.6 UPPER HASSAYAlMPA AREA

9.6-A Ceneral

This area begins above Box Canyon Dam site and North of the
Maricopa County line but contributes flood water that affects
land and property in this County. Total area is 417 sg, mi.
Drainage area consists of steep mountains and sloping foothills
ranging up to over 7,000 ft. elevation. Topography is rough
and undulating. Slopes are mostly brush-covered. Rainfall
is of a high intensity but usually covers small areas.

Due to the steep slopes, water concentrates quickly and
runs off at high velocities. The general drainage is to the
south and the [assayampa River is the main drainage channel.

9.6.-B BOX CANYON DAM
9.5-B~-1 Ceneral

In the Hassayampa River basin approximately six miles
North of Wickenburg the hills come in close to the channel
to form what is known as "The Box."

A dam has been proposed here by the U.S. Bureau of Reclama-
tion for the Whitman Project. This has been abandoned due to
insufficient water for irrigation. This project is recom-

mended on the basis of flood control and cdomestic water supply

for the town of Wickenburg.
9.6-B-2 Developments and damages

The town of Wickenburg, with a population of about 2,000

would be affected by a major flood.
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Th2 A,T.5.F, T“ailroad is subject to damagz by flood

watar, Th2 toz2 of the fill in many places batwez2n torristown

O

bridgs and "ickenburg is in or nzaxr thz stream channel, Txtreme

floods would alsc damag=z thz bridge approach and ovarflow
approximatzly thr22 milas of track,

1

id2 of th-=

%]
[~

U.S. Hdighway iJo. GO a2xtands along the Tast
river abovz torristowm, crossing at “ickenburg. Severz floods
would endangzr portions of th2 highway and the bridge,

9.0-B-3 Plan

The przsznt plan for flood control in this aresa is to
construct th2 dam a2t Box Canyon,

This will be a multi-purposz structure in that it will
bz for racrzation, municipal water, as w=2ll as for flood
control,

Flash floods rasulting from mountain cloudburts occur
fraquantly on this drainage basin., Thase flood peaks will be
partially controllad by providing for 1G,000 acrzs f=22t of
storagz capacity bzlow the spillway cr2st, in addition to the
supar-storaga abov: thz parmaenant spnillway,

The dam is an 2arth-fill structurz with related diversion
and outlet works, The maximum h2ight of thzs dam will b= 24€
feat and total stovage of 200,000 acra-fz2t is planned,

A summary of costs can bz found in tables No.9.56-1 and

Map No. 9.5-A shows location and 2xtant., Table 9.56-A shows

related structural data.

-
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TABLE 9.6-1 BOX CANYON DAM SUMMARY

Estimated Cost

FCD Recreation & Bureau of
No. Job Description Wild Life Reclamation
1 Box Canyon Dam $652,000 $1,188,000 $5,760,000

TOTAL PROJECT COST $7,600,000

Benefits from Reduction of Flood Damage 20,000
Domestic Water Supplied 300,000
Recreation Benefits 8,600
Total Annual Benefits 328,600
Total Project Cost Amortized @ 2-5/8% 275,000
Annual Operation and Maintenance 50,000
Total Annual Costs 325,000
Benefit-Cost Ratio 1.01 to 1.00

\




TABLE 2.05-A STRUCTURAL DATA

UPPER HASSAYAINMPA AREA - BOX CLITYOIT DAM

1o Item Units Quanity
1 Drainage Area sg. mi. 422
2 Dead Storage ac. ft. 10, 000
3 Irrigation & Domestic torage ac. ft. 1¢0, 000
4 FFlood Control Stora‘je acs f£t. 10, 000
5 Total Ttcrage Capacity ac. ft. 200, 000
5 Total Zurface Area acres 230
7 ILen.,th of Dam feet 1,050
S Mazzimuia Height feet . 246
9 Volume of Fill cu. yds. 3,029,000
10 Principal Spillway Size inches 2 = 24
11 Ifa:iiaum Release Rate cfts 500
12 Divercion Capacity cfs 1,500
13 Spillway Capacity cfs 57,300
COCT DISTRIBUTION
14 Total Construction Costs Dollars 5,760,000
15 Contract Administration i 40,000
16 Rigth of Vay & 512,000
17 Relocations & other costs " 1,188,000
138 Flood Control District Cost . 652,000
19 Total Project Cost " 7,600,000
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. LOWER HASSAYAITA ATHA

%.7=A Ganzaral

9.7-E

The Hassayampa Arza lies bzlow th2 Box Canyon Dam site
and is locatzd in th2 North Central part of Maricopa County.
It is one of the larger drainage arzas in the county and
contains 1,060 squarz miles,

The arza is characterizad generally by steesp mountains
at the edges blending into foothills and eventually in a
broad Valley, T[From Box Canyon at around Morristown to its
junction with the Gila River, the river flows through a
relatively fl1at sandy plain, From thz point where the river
lzaves U,S, Highway €0 until it nesars the Buckeye Valley
practically no dzavzalopment has occurred,.

As the river 2nters the 7allay and the topography
flattens therz are scatterad farms irrigated by wells,
From the loosavalt Irrigation Tistrict Canal South to the
Gila River there ars considerablzs developments.-

Present plans for flood protection are all in the
VWiickenburg ar=a.

MATTHIZ DAM

9.7-B-1 General

This proposed structure is located on Sols 7Tish approxi-
mataly =2ight mil=ss ‘iest of Vickenburg on the county line
between Maricopa and Yavapai County. The total area of Sols wash
above this propos=d dam is 125 square miles, . EZxcept for very
small areas, this wash drains through a broad valley with
relatively £227 gloras, General drainage pattern is to the

east emptying into thz Hassayampa Zivzr in Wiekenburg,

-55=




C.7-E-2  Devalopments and lamages

In tha pert, haeyy £=%=g hayz ¢ wod prfaralog dransg
to tha Santa Fz railroad whare it crosses Sols “"ash, Damage
has occurzad to U.3. Highway 89 bridge in the Northzrn s:cticn
of "ickasnburg, At th= presant time, tharz is no population
concantrations outsicde thz City of Wickenburg.

Proparty dzvalopment along Sols "ash inside the Zity

has bzen hindarad due to constant threat of floods,

2.7-B=-3 Plan

9.7-C

The dam pronosad by Joﬁannassen and Girand would create
a lake of approximately 500 acras in arsa with a maximum depth
of 70 fe2t, The major bensfit of this structure would be for
racra2ation. Therz is doubt, however, that this watershed
will produce thz watzr nesaded to k=2ep the reservoir full,

Duz to an unfavorable benefit cost ratio and other
factors this structurz is not recommended for construction
by the County Flood Control Tngineer at this time, Future
davelopments may warrant a ra-survey of this proposal,

For a resume of the Johannsssen and Girand's re-
commendations r2garding this structurs see Page I1I-6, II-7,
I1-8 and APPENDIX II-3Z-1, II-F-1 and II-3-1 of their rezport.

See Table 9.7-1, Table 9.7-B and Map 9.7-B.
SOLS WASH CHAIHEL

2.7-C-1 ° Genaral and Plans

Protection from flood water is na2a2ded, especially along

Flying "2 Wash and within the city limits of Wickenburg.



To solve this problem, the County Flood Control Encgineer
recommends channel clearin¢ in Sols Wash from the Hassayampa
River to a point just above where Flying "E" Wash comes in.
This will involve about ten acres of clearing.

A pilot channel will then be excavated, beginniqg just
below the highway bridge on Sols Wash and extended up to the
junction of Flying "E" Wash; thience up this Wash for a distance
of approximately 1,800 feet.

A summary of the proposed channel works is shown in Table
9.7-2 and Hap 9.7-A shows its location. Table 9.7-A shows
structural data.

9.7-D FLYING "E" WASH DAM

9.7-D-1 Ceneral
Flood producing area consists primarily of rugged, steep
mountains ranging up to approximately 3,500 feet elevation.
The topography is characterized by many washes that drain
through the steep foothills. Drainage is generally North
and eventually into Sols Wash about two miles above the
Hassayampa River.

3.7-D-2 Development & Damages
Presently there are no centers of population within this
project area. The principal damage from this wash occurs to
the golf course of the Vickenburg Country Club. Damage has

also been reported north of the U.S. Highway 50-70 bridge.
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long periods,
Futurzs dzvzlopmants in this area will increase possible

damage.

9.,7-2-3 Plan

9.7-F

Powder House Vash offers two dam sitzs above thz floodad
area, The onz2 r2commend2d by the Flood Control Engineer is
called the “lowzr alternate’ site and is located approximata-
ly 1,000 fz2t above the point where Constellation Road starts
to climb from th:z floor of the wash,

Tha cost of thz dam at the lower site is grzater than
that of the upp=r site, Howevar, becausz of the greater
drainage area controlled by the lower site the additional
cost appears to bes justifiad.

A summary of costs is shown in table 9,7-4 and Map Wo.
9.7-A shows planned location, Tablc 9.7-B shows structural
data,

CASANDRO WASH (REZEDS ADDITION)

9.7-F-1 General

The watershzad of this wash contains approximatzly 1.5
square miles of arca and begins in the vicinity of the
Vulture Mine Road north of Los Claballeros guest ranch, about
a mile South of U,S., Highway 60 and 70, Topography is
characterizad by rocky terrain and steap gradas in tha wash,
Runoff from this arza is considzrably greater than thz normal

ratio of runoff to rainfall.



9,7-F-2  Damages
From a point n2ar Avispa Stract at the Yest 2dge of
Reeds Addition to th: railroad, thz wash mz2andzrs through
Neads addition in man-madz chann:ls and in thz strzats,
Channal has bzen ra2stricted by walls and other devalopments,
Capacity of przsent channzl is limitad and any overflow
spreads into adjacant proparty and into homes causing 2x-
tensive damag:,
Tha constant flood threat has przavantad davalopment
of potentially valuable proparty along the wash within tha
Casandro tract, A major flood could cause considarable
damags to homes, strects, the city pumping plant and other
developments within th2 flood arza,
9.7-F-3 Plan
The over all plan for flood control in this arza will
include an carth-fill dam withoutlet and will be located
approximatzaly 1,500 fz2ot downstrzam from whare Country Club
Road crosses “asandro ash, Tha dam will have an uncontroll-
2d outlzt to dischargz approximatzly 40 C.F.S. Channzl below
will handlz this flow and will not damage devalopments bzalow,
A summary of cost can bzs found in tablz 9,7-5 and Map
No. 9.7-A shows proposad location, Tabla 9,7-C shows
structural data,
9.7-G SUNSET AND SUNNY COVI WASHEZS
9.7-G-1 Genzral

Thase two washas are small but the characteristics of

-70-



the watershad arca makas runoff ratio extremely high and high
peak flows ars possibla 2ven though thz arza is small,

Both washes originate in thz vicinity of the Vultura
Mine Road and run Northeast and eventually come togethar and
continue on to the Hassayampa Zivar,

Watershed is characterizad by stzazp hills and rocky
terrain, Thz wash profils is stezp and when watzar flows
then high velocitias ar2 the rasult,

0.7-G-2  Development and damages

In the path of thase washzs are the Sunny Cove sub-
division, part of Wickznburg, Fishers Addition and Maguire's
addition, B:low the junction of thesse two washas, cxtensive
damage has bz2n reported during past floods and the potential
damage due to thz maximum probable flood would be very ex-
tensive, Further arz2a davelopment will increaszs thz potential
damage.

9.7-G=-3 Plan

Plan for control of these washes consists of an =2arth-
fill dam in each wash, Each dam will have an uncontrollad
outlet, Channel balow is adaquatz to carry the outflow,
Dams will be designed to handle a 100 yzar frequency flood.

A summary of costs is found in tablzs 9,7-6 and Map
9.7-A éhows proposed location, Tabla 9,7-C shows structural

data,
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TABLE 9.7-1 MATTHIE DAM SUMMARY

Estimated Cost

No. Job Description Flood Control District Other
1 Earth-fill Dam and Related $500, 000 $ 555,000
Works
TOTAL PROJECT COST $1,0556, 000

Benefits from Reduction of Flood Damage 4,000
Benefits from Recreation 7,000
Total Annual Benefits 11,000
Total Project Cost Amortized @ 2-5/8% 38,000
Annual Operation & Maintenance 5,000
Total Annual Costs 43,000
Benefit-Cost Ratio 0.25 to 1.00
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TAELE 9,7-2 SCLS Vi/iSH CHANNEL SUMMARY

“stimatad Zost

Job Description Flood Control Dist, Other

Channal Clearing and Excavation $ 40,000 None
in Sols and Flying "% Wash

TOTAL

TGTAL PRCJECT COST $40,000
Flood damage Without Project 3,000 -
Flood Damage with Project 500
Benefits from Reduction of Flood Damage 2,500
Irrigation oSencfits
Total ::nnual Benefits 2,500
Total Project Cost Amortized @ 2 5/8% 1,500
Annual Operation and Maintenance 500
Total /nnual “osts . 2,000
Benafit-Cost Ratio /25 Jo /oo



TLELE 9.7-3 FLYI'lG "' WASH DAM SUMMATY
istimatad
Job Bescription Flood Control Dist,
1 Earth-£fill Dam and Relatad - 0 -
=
GOYKS

TOTAL PROJECT COST £183,000

tanzfits from Reduction of Flood Damag:
Total Annual Ben2fits

Total Project Cost Amortizzd € 2 5/8%
/mnual Operation and Mzintenancz

Total Annual Cost

Penafit-Cost Ratio = - = = = = = 0.63 to 1.00



TLBLE ©.7-4 POYIDEZ. A0UST YASH DAY SUMMADY

istimatad Tost

To. Job D2scription Flood Zontrol Dist, C, of =,
1 Zarth-£fill Dam and Zalatzad $ 50,000 ¢ 82,500
Works (Lowar Sitz)
TOTAL P20JiCT COST £132,500

Senafits from Reducticon of Flood famags 16,000
Total Annual Benafits 10,000
Total Project Cost Amortizad @ 2 5/8% 4,300
Annual Operation and ifaintznanca 300
Total Annual Costs 5,600
cenefit-Cost Ratio 1.79 to 1,00




TAZLE 9,7.5 CASANDDD WASH (2RID'S ADDITION) DAM SUMMATY

Istimatzd Zost
1o, Job Dz2scription Flood Control Dist, Other
1 Zarth-fill Dam and 2:latzad
Vorks $ 60,200 -0 -

TOTAL T70JICT COST

(¥}

cnz2fits from Reduction of Flood Damage
Total Annual Benzfits

Toctal Projact Cost Amortizad @G 2 5/8%
fnnual Operation and Maintznance

Total Annual Costs

Fenzfit-Cost Ratio

$60,200

¥

4,500
£.,500
2,200

300
2,500

1.80 to 1,00




TAELE 9.7-6 SUNSET AND SUNNY COVE WASHIS DAM SUMMARY

o, Job Dascription

Tstimatad

“ost

Flood Control Dist.

1 Zarth-£fill Dam and Rzlatzd
Works,

1 2ach on 3unsz2t and 3Sunny
Cov2 Jashas

TOTAL PROJZCT COCST

“lood Damage Without Prcject

Flood Damage With Project

Benefit from Reduction of Flood Damage
Total Annual Benzafits

Total Project Cost Amortized @ 2 5/8%
Annual Cparation and Maintanance

Total Annual Costs

$

79,000

£79,000

2z2n2fit-Cost Ratio 1.77 to 1.00

Cther
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TABLE S.7-A STRUCTURAL DATA
SOLS WASH

CHANNEL IMPROVEMENTS

NO. Item Units Structure

Sols Wash Flying "E" Wash

1 Discharge Capacity cfs 7,300 960

2 Length ft- 8,760 1,800

3 Av. Bottom wWidth ft. 60 30 |
4 Av. Depth i 8.0 2.0 |
5 Av. Side Slope el 3:1

6 Excavation cu.yds. 70,000 5,400

¥ Concrete cu.yds. - - - -

|

|
COST DISTRIBUTION

|

8 Total Construction Cost 35,000 3,900

Contract Administration 1,000 100
10 Right of Way -0~ -0~
11 Relocations & other costs -0~ -0~
12 Flood Control District Cost 35,000 4,000
13 Total Project Cost 36,000 4,000

Il N N & BN B B B BE BE S B BE D D B EE EE e
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TABLE ©.7-B

No.

H OO NOMU D W

1l
12
13
14
15
16

STRUCTURAL DATA

LOYER HASSAYAMPA AREA

WICKENBURG FLOOD RETARDING DAMS

Item Units Structures
Matthie Flving Powder
"B" House
Drainage Area sqg.mi. 125.0 9.3 l.8
Sediment Capacity ac.ft. -0~ -0- -0-
Flood Vater Capacity ac.tk. 5,200 335 150
Total Storage Capacity ac.ft. 11,500 715 200
Total Surface Area acres 570 80 30
Length ft. 600 1,800 450
Maximum Height £t. 70.0 33.0 35.0
Total Volume of £ill cu.vds. 247,000 102,000 58, 000
Principal Spillway Size in. 60 48 24
Maximum Release Rate cfs 260 200 40
COST DISTRIBUTION

Total Construction Cost Dollars 1,036,000 183,000 82,500
Contract Administration “ 20,000 -0- 2,000
Right of Way " -0- -0- 48,000
Relocations & Other Costs e -0- -0- -0-
Flood Control Dist. Cost e 500, 000 -0- 50, 000
Total Project Cost 1,056,000 183,000 132,500




TABLE S.7-C STRUCTURAL DATA
LOWER HASSAYAMPA AREA
FLOOD RETARDING DAMS

No. Item Units Structures

Casandro Sunset Sunny

Cove
1l Drainage Area sg.mi. 1.5 0.6 1.4
2 Sediment Capacity ac. ft. -0- 27 33
3 Flcod Water Capacity ac.ft. 90 55 82
4 Total Storage Capacity ac.ft. S0 82 115
5 Total Surface Area acres 20 7 18
6 Length feet 460 470 610
7 Maxinum Height feet 24.0 20.0 19.0
8 Total Volume of £ill cu.yd. 15,000 9,200 16,000
S Principal Spillway Size inches 24 24 30
10 Maximum Release Rate cfs 40 30 50
COST DISTRIBUTION

1l Total Construction Cost Dollars 29, 200 32,880 45, 320
12 Contract Administration it 1,000 300 500
13 Right of Way = 30,000 -0- -0-
14 Relocations & Other Costs " -0- -0- -0~
15 Flood Control Dist. Cost L 60, 200 33,180 45,820
16 Total Project Cost * 60, 200 33,180 45,820
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ARLINGTON AREA

%.8-A-1 General

Arlington Arza is locatad ‘est of the Hassayampa lPiver
batween the river and Centennial “iash, The areza is a long
narrow valley esxtaending from its juncture with the CGila River
North to flat iron mountain, Total arza of the watzrshad is
60 square milezs,

Flood producing area is the fairly stzep country at
the North end in tha higher elevations, Topography is
characterized by rolling hills traversed by distinct washes,
The valley floor closz to thz mouth is narrow and relatively
LiaE,

Approximately 80 acrzs of farm land and the Arlington
Canal would be affected if flooding should occur in Arlington
Wash, No definits channel exists below the canal and damage
may be extensive if a racord flood should occur,

Under present conditions of development and due to the
small drainage area no flood control work is planned in this

arza, Futurz conditions, howevar, may warrant further study.
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9.9 BUCKEYE VALLEY AREA
9.9-A CENERAL
Buckeye Valley Area is located in the central part of Marico-
pa County and includes the town of Buckeye. Total area is 120
square miles, Practically this whole drainage area is included
in the Buckeye watershed. Overall drainage is to the south and
water eventually drains into the Gila River. Possibility for
development of this area in the future is considered very good.
9.9~-B BUCKEYE WATERSHED

9.9-B~-1 General

This watershed is located north of Buckeye and has an area
of 104 square miles above the proposed dike. The topography
is characterized by many washes which emerge from the southern
end of the White Tank Mountains and cut through on to the broad,
gently sloping flood plain.

Rainfall concentrates quickly in these washes and then
runs across the plain toward the Gila River.

9.9-B-2 Developments

The flood plain area is practically all under irrigation
and water is delivered by canals of the Roosevelt Irrigation
District, Buckeye Irrigation Company and Arlington Canal Com-
pany. U.S. Highway 80 and the main line of the Southern
Pacific Railway run the length of the flood plain.

Developments along the highway are extensive. Center of the
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urban area is the town of Buckeye with smaller concentrations
at Liberty and Palo Verde.
9.9-B-3 Damages

Damage frcm flood water occurs almcst every ycar., Water
flows across the Roosevelt Irrigation District Canal in many
places. Damage to canals and laterals as well as irrigated
land is heavy.

Flood damage from a major £f£lcod would ke extensive and would
encompass many additional areas of farm land and into the
urban areas where private homes and businesses are located.
The railroad and all highways also suffer £lood damage. The
damage potential is increasing rapidlv as naew developments
are made.

9.9-B-4 Plan

The basic flood control pi~n for this waterched cciasists ol
a system of diversions, dikes and channels to intercept and
carry the flood water to the Hassayampa River.

Beginning in Sec. 356, T2N, R2W with a diversion, the

retarding structure continues generally westward and empties
into the river in Sec.3, TIN, R5W. Total structure length
is estimated to be 14 nmiles,

The diversion is 3.0 miles long extending into Sec. ¢
R3W., The diversion picks up water that would otherwise

affect Luke Ar'B and carries it west emptving it into
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"Buckeye East" retarding structure. This structure runs west
into Sec. 7 where it empties into "Buckeye West" structure
through the East floodway; thence west to Sec. 1, TIN, RS5W,
where it empties into the West floodway. Water is carried from
there into the Hassayampa River.

The Canal to carry the flood water to the Roosevelt
Irrigation District Canal will run along the west side of
Rooks Road and enter the main canal in controlled amounts.
This ditch will Dbe concrete-lined and have capacity equal to
the release rate of the principal spillway of "Buckeye West"
retarding structure. Total channel length is 1.4 miles.

A summary of costs are shown in table 9.9-1 and Map 9.9-A
shows planned location and extent. Table 9.9-A shows

structural data.
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TLBLE 9.9.1 BUCHEYE WATSRSHED SUMMARY

Tstimat=d Cost
o, Job Description Flood Control Dist, Bel.2,
Consists of 2 R=tarding Structursas, 5 £87,300 $2,930,300

1 Diversion Diks, 2 floodways and
1

|
slip-form canal for watar

cistribution i
|
i
TOTAL PROJECT COST £3,617,600
Flood Jamage Vithout Projzact 210,C00
Flood Damage with Projzct 60,000
fenafits from Reduction of Flood Damage 150,000
Irrigation Benzfits - 0 -
Other Benzfits - 0 -
Total Annual Bzanefits 150,000
Total Projact Cost Amortized @ 2 7/8% 116,5C0
fnnual COperation and ilaintznanca OB
Total Annual Costs 124,000
fznafit-Cost Ratio 1.21 to 1.00
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STRUCTURAL DATA

BUCKEYE WATERSHED

RETARDING STRUCTURES

Iten Unit Structurcc
Eact West
Drainage Area sg.mi. 14.6 42.7
Sediment Capacity ac.ft. 220 600
Flood Water Capacity ac.ft. 1,240 3,500
Total Storage Capacity ac.ft. 1,460 4,100
Total Surface Area acres 320 990
Length miles 2.8 9.0
Maximum Height ft. 23.5 25.0
Total Volume of fill cu.yd. 535,000 1,082,000
Parincipal Spillway Size inches 36" 60"
Maximum Release Rate cfs 147 440
Cost Distribution
Total Construction Cost Dollars 691,000 1,565,000
Contract Administration 1 5,000 12,000
Right of Way i 154,000 431,000
Relocations & Other costs L -0- -0-
Flood Control Dist. Cost 18 159, 000 493,000
Total Project Cost i 850,000 2,058,000
FLOODWAYS

Item Units East West Diversion
Discharge Capacity cfs 147 685 1,910
Length ft. 3,200 15,600 16,400
Av. Bottom Width ft. 12 30 20
Av. Nepth ft. 30 5.0 3.1
Av, Side Slope 2:1 Variable Variable
Excavation & Fill cu.yds. 17,560 172,100 140,000
Concrete & Rock Rip-Rap cu.yds. - 2,110 10,000

Cost Distribution

Total Construction Cost Dollars 9,600 437,000 183,000
Contract Administration " 100 3,000 1,400
Right of Way i 4,500 18, 000 53,000
Relocations & Other " -0~ -0- -0-
Flood Control Dist. Cost 1 4,600 21,000 54,400
Total Project Cost n 14, 200 458,000 237,400
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GILLZISPIZ AREA

10-A Ganeral

The Gillaspiz arza is located in the South Central
sortion of Maricopa ‘ounty and has 2 ar=z of 350 squarz miles,
Thz topography is typical of thz dessart country in

central Arizona, Thz flood producing araas are ths laricopa

and Jfagle Mountains, The Maricora liountainas run North-South

on th

w

tastern boundry of this watzrshad, Many washes
originate in the highzr 2levations and flow west and ilorth
nerz2 ars no major drainage channels
but all arz well d=fined,

Yiatar collzcts rapidly in tihiz washas and flows across
the relatively st22p flood plain at high velocities,

Thare arz no 2xtensive developments in this ar=a. Most
of it is in rangz land with poor v=gstativzs cover, 1U.,S,
dighway 30 runs th=2 entire length of the water shed and
althougn the highway dozs not wash out often flood waters

do covar it during a storm and causz traffic delays and some
damage,

The Gila Fend canal is subjezct to washout from flood
water and considsrablzs time and monzy is spent during rainy
years on maintenancs,

At the prasant time value of improvements in this area
do not warrant a flood control project., Future developments
may changz ths zconomic picture to thz point where protaction

works will be justifiad,
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9.11.

THERA ATTA

0.11-A Gan=ral

Theba Ar=a is locatzd in thz Southerwestern part of
Maricopa County and has an arca of 500 square miles, This
areza is characterizad by stzep, rocky terrain along the a2dges
blending into a broad Valley toward th= center,

Genzral drainaga pattarn is toward the Nprthwest empty-
ing eventually into the Gila 2iver, A large part of the ar=sa
is included in the " illiams Bombing and Gunnery Range,

v

Quilotosa " sn is thez principal drain. It originates
in the Sauceda and Sand Tank Mountains about 30 miless South
and 15 milzs West of Gila Bend.

Flood damagz is slight in this arza., At times some2
damage occurs on thz Gila Bend lanch, Other arzas sxperienc-
ing damage arz Gila EBend Air Force Base; Tucson, Cornelia and
Gila Bend Railroad, Arizona Highway 35; Zillespie fanal,
Southern Pacific Tailroad; U,S, Highway 8C; and devalop=d
areas Wast of Gila Eend,

At the prasent time, however, total damage does not
warrant any protectivs measures,

Future areza improvements may changs the economic
picture, At that time means of protecting the area from

floods will be studiad,
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9.12 GILA BEND AREA
9.12-A GENERAL
The Gila Bend area is located in the southwestern part
of Maricopa County and has an area of 345 square miles,
The flood producing area is the Sand Tank Mountains which
are located in the southern section. Highest point is
Maricopa Peak. Many washes originate in these mountains and
flow out from the southwest and northeastern slopes eventually
flowing into the Gila River in the Gila Bend Area.
Approximately 160 square miles of the total drainage
area is in steep, rocky terrain with shallow soils. The
remaining 185 square miles is a broad, flat flood plain
with deep soils of high infiltration. Major drainages are
the Bender and Sand Tank Washes.
9.12-B BENDER AND SAND TANK WASHES
9.12-B-1 General
Bender wash heads up in the same general area on the
southwestern slopes of the Maricopa Mountains about 25
miles southeast of Gila Bend, Arizona. It flows north-
westerly through barren, rocky country crossing under
Sfate Highway 84 and finally emerging into the flatter

alluvial plains. It continues on northwest and passes

through Gila Bend approximately 300 yards east of the

TG




main channel of the Sand Tank Wash. Before reaching
the Gila Rend area, the flows of Bender and Sand Tank
washes have been joined together by means of many small
cross-channels.

9.12-B-2 Development & Damages
Flood damages reported in the Gila Bend area center
mostly in the extreme east end of town and in an area
in the south section of town, south of Gillespie Canal
and east of ftate Highway 85, leading to Ajo, Arizona.
This area is known locally as Mexican Town and has
experienced considerable flood damage in the past
five years. Areas experiencing flood damages in the
eastern section of Gila Bend are motels, service
stations and other business establishments. Also
affected are the Gillespie Canal, Southern Pacific
Rialroad and U.S. Highway 80. No records are available
from the Gillespie Canal ownsrs which would indicate the
average annual cost due to floods. However, visual
observations reveal that some damages have occurred to
the canal bank and to the structures,

9.12-B-~3 Plan

A study of this area by Johannessen & Girand reveals

several solutions to the flood control problem in this

-70_
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A summary of costs can be found in Table 9.12-~1 and Map
No. 9.12-A shows planned extent and location. Table 9.12-A

shows structural data.

area. After careful consideration and mostly due to
benefit-cost determinations, the County Flood Control
Engineer has selected the following structural measures:

a. Provide adequate diking and channelization above
the Gillespie Canal to guide the flood water into the
channels to be constructed; channelization and dikes to
be built between the canal and the railroad; between the
railroad and the highway and north of the highway a
sufficient distance to protect the developed property
below.

b. In conjunction with this channel and dike work
the present siphon located in Bender Wash under Gillespie
Canal will be replaced with one of sufficient capacity
to carry the canal flow under Bender Wash, This siphon
would be similar to the one already existing in Sand

Tank Wash.
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TARLE 9.12.1 ENBE AR GAND TANK WASHIS SUMMATY
Tstimated Cost

Ho. Job Dascription Flood Tontrol Dist, Othar
1 Channel Clzaring and Cike ¢ 152,100 $ 113,750

Construction. Includ:s siphon

undar Bendar Wash

TOTAL P20J3CT COST $265,850

#1lood Pamage Without Projact 13,450
¥lood Damaga with Projzct 1,000
Benefits from Reduction of Flood Damagz 12,450
Total Annual Benefits 12,450
Total Project Cost Amortized @ 2 5/8% 9,500
fnnual Operation and Maintznanca 1,166
Total &snnual Costs 10,760
Benafit-Cost Ratio 1.16 to 1.060




TABLE 9.12-A STRUCTURAL DATA

BENDER AND SAND TANK WATERSHED

CHANNEL CLEARING

No. Item Units _ _Quantity
1 Maximum Discharge cfs 6,000
2 Total Length £E 7,000
3 Avg. Bottom Width ft 100
4 Avg. Depth £t 4.1
5 Avg., Side Slope 2:1
6 Total Excavation cu.yd. 50,000

DIKE CONSTRUCTION

No. Item Units Quantity
1 Total Length £t 12,000
2 Maximum Height ft 12.0
3 Avg. Side Slope 2:5:1
4 Total Volume of Fill cu.yds. 100,000
COST DISTRIBUTION

1 Total Construction Cost Dollars 140,000
2 Contract Administration L 8,850
3 Right of Way " 12,000
4 Relocations & other costs " 105,000
5 Flood Control District Cost " 152,100
5 Total Project Cost " . 265,850
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0,13 SANTA 20SA ATEA
.13-A General

The Santa Dosa Area is locatzd in the outheast cornzr
of the lower saction of Maricopa Tounty and has a total azrea
of 560 squarzs mil:zs.

Drainagz is to thz “outhzast and the flood watzrs
continue in a Southerly diraction into Pima County., Most of
th2 area is includzd in thz Papago Indian Reservation,

Flood damagz occurring in Maricopa County is slight-
mostly becausz this arza has not bzen daveloped. Channels
in this area arz w21l definad and there 2xists very little

chance for serious flood damage,
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VIOL ATZA

anaral

4

(f

Thne V2kol Arza is located in the Couth Central part
of liaricopa County anc contains an arza of 235 squarz mils=s,
Th2 flood producing arza of this watarshad within
riaricopa County avs thz Iast2rn slopnzs of the San Tank

Mountains,

Tha topograpiy 1is typical of tih= desart country of

cantral Arizona, Tha2r2 arz many washes that form in the
highar 2l2vations and cut through th=2 modarately steesp
foothills, Duz to th2 stz22p slope and sparszs covar, thsse
flood waters run off at high valocities,

The main drainag> way is “ekol "ash and thz genarzl
drainage is to tha ilorth,

At th2 prasent timz there is very little development

~

in this area of liaricopa Tounty, Th2re are no 2xtensive
cantars of population and rural d2vzlopment is also scanty,
Arizona Highway o4 crosses the upp2r 2nd of the area and
there is some s=2ttlement along it,.

2eports of flood damage in this wqtershed arza are
very faw, Thz2ra is some minor damags to state and county
roads and some =2rosion occurs along tiaz banks of Vzkol ""ash,

These damages arz2 not consider=ad serious enough to
warrant a flood control project at this time, Futurs de-

valopments may changz the aconomic picture and make flood

control a major problam,
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J15-A The Yatarman 4Ax2a2 is locatad in outh “entral Maricopa
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Maricopa Mountains approximatzly 20 milzs last of Gila Zend,
Arizona. Th2 wash then drains MNoxrth through thz stzep foot-
hills and than tporthwast opening out into a relatively flat
Vallzay that lz2ads into tha Gila Tiver just S--.theast of
Buckey=,

The topography of this area is typical of thz daserxt
topography of Central Arizona, Tha footh'lls and Ycolley arz
traversad by many washz2s that bring watzr from th2 highesr

2lavations on thz watzrshed parimetzr dowm to tha main drain-

er con-

(“l

age, Cover is sparse and slopes arzs stzep so 7at

centratas quickly and runs off at high velocitie

0

Flood damage <ra2ports from this ar=2a have been meager.

o

Prasently thare are very faw developments of a mportance

in this area, Theres is a small concentration of population

-

at Mobile on the southzrn Pacific “ailroad but mostly :lToar

()

is

is only rangaz land with no s2ttlement, 2ange coadition

nl

poor and when rain com2s it runs off quickly at high velocitizs,
Due to lack of davzlcpiment and a corresponding lack of
flood damage, no flood protaction projects are vlennad at

tha prasent time. If in the futurz =conomic jutification

can be found, thaen flood coatrol problams will be rc..-valust- -
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9.16 WHITE TANKS AREA
9.16~A General
The White Tanks Area is located in the central section of
Maricopa County and has an area of 200 square miles.
The major flood producing areas are the White Tank Moun-
tains on the western border of the watershed. Thc White
Tanks detention structures constructed several years ago
have eliminated a lot of flooding problems in this area.
Local flooding, however, is still a problem in some areas.
The general topography is uniform except near the moun-
tains and slope is mostly to the southeast.
9.16~B WHITE TANKS WATERSHED
9.16=-B-1 Developments
Concentration of development is mostly in the valley
area just north of the Gila River. The area is almost
completely in cultivation with scattered population
centers. Included are the towns of Liberty, Perryville,
Goodyear and Avondale. Also within this area is Luke Air
Force Base, Litchfield Park and the Litchfield Naval Air
Station. The outlying farming areas are well populated
and land values are high.
9.16-B~2 Damages

Damaging floods in this area occur frequently. Total

-



areas affected have been greatly reduced by construction
of White Tanks projects but there are still many farming
areas subject to damage. There are some residential areas
that could be flooded and all roads and utilities are in

danger from major runoff.

9.15=-B~3 Plan

There are at present two detention structures located
in this area and the McMicken Dam has its beginning here.
The lower detention basin is in danger of spilling because
the drainage area above it is too large compared to the
available storage. By constructing two small channels

and dikes, about eight square miles of drainage above the

upper structure can be diverted to the Trilby Wash detention

basin; then, by another channel and dike, about five square
miles above the lower basin can be taken to the upper
basin. This would relieve the pressure on the lower

basin and extend its useful life.

The U.S. Corps of Engineers, to protect Luke Field, has
constructed a concrete lined channel along Northern Ave.
from the northwest corner of Luke Field to the Agua Fria
Rivef. The Maricopa County Flood Control District will be
required to convey excess water to this channel. The above
projects are not included in the Summary Sheets of this

report but will be done as a part of the regular program.
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9.17 TRILBY ARzA
9.17-A Genaral
Th2 Trilby wash area is locatad in cantral part of
Maricopa County nortaw2st of Phoznix and covars an arza of \
320 squarz ril =.
Tha arza 2xtands from the tcliick2n dam and Reardslay
Canal Worth to approximatzly the Yavapai County lins and

™

from the ridge :22st of the Hassayampa Tivar to the Agua Tria
river, DMost of th2 floods occurring hz2rz are produced with-
in the watarshad mostly above U.S, Highway €0-70,

Thare arz many washes that arz zssentially parallel
and run genarally South and Tast., ©One of the main drainage
ways is Tribly Wash, The Trilby ‘jash det2ntion basin creatad
by McMicken dam was completad in July 1956 by the U.S. Corps
of Enginears at a cost of approximatzly two million dollars,
Luke A.F.B. and thz towns of Litchfizld, Sood year, Avondalz
and about 50,00C acrz2s of rich farm land receivz protzaction
from this structurz,

Population density is low and therz is very little
development a2specially abova U,S, Hdighway 60-70., The arza
above is typical deszrt range land in fair condition. Relow
arezirrigated farms of considerablzs valus, mostly irrigatad
by wells,

Arzas subjact to damagz arz highway bridgzs and the

Santa Fe Railroad, /lso affected arz numberous county roads

and public utilitizs,



Below the highway whers land usz is intensified, thare
would, of coursz, be greater damags from a major storm,

At the present time no major flood control works are
plannad in this arz2a, Local problems may come up in the
future but thesz will bs handled in the ragular opzration of
the Flood Control Ristrict,

Future land dzvelopmants may warrant a re-zvaluation

of this area,.
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9.18

UPPER AGUA FRIA AZZA

G.18-A General

The Uppar Agua Fria area begins above Carl Pleasant
dam in the Northzrn part of Maricopa CTounty and =2xtznds into
Yavapai County,., Total arza is 1,459 squarz miles,

This is one of the larger drainage arzas that affect
Maricopa County, How2ver, most of it liass outsidz ths bounds
of this county,

The building of the C-rl Pleasant dam has raduced the
frequency of a flood bzlow the dam but has not reducad tha
probable maximum flood. The construction of New River and
Adobe dams will ra2duce thz flood below in the Agua Fria,

There ares no plans for additional flood control pro-

jects within this arza,
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.19 LOWER AGUA FRIA ADlZA
9.15-A Gzneral

The lower agria Fria ar=a begins at the Lakes Fleasant
dam and exta2nds South to thz Jalt Zivar, Total ar=a is 110
squara milszs,

Topography can b2 dividad into two gistinct class2s;
thz2 rough, st2z2p, hills at thz uppar 2nd and the smoothzr,
flatter land at the lowar and near thz Salt River, Thz2 ar=a
is long and narrow and consists mostly of th2 flood channel
of the ALgua Fria Ziver and its tributarizs., Cover is typically
desert with very little vegzatativz growth., Velocitizss in |
the existing channals arz high du= to lack of cover and ste=2
slopes,

Somz farming is don2 in thz2 bottom land adjacent to
the rivaer and thz2re arz approximatzly 3,000 acresoutsidz th=
river channesl, Damag=2 would occur to these and other de-
velopments during a major flood.

Work donz in the Deer Vallay group will affect this
area sincz thz Agua Fria will be th= outlz2t channel for these
works, The Wast Pho2nix floodways will also extend into

this area.
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9.20 UPPER NEW RIVIZIR ADZA
2.2C-A General

Th2 Upatr New Tivar Areza bagins at the proposed N=w
River Dam in th2 Worth Cantral portion of Maricopa County
Northwest of tha town of Adobz and contains an area of 170
squarz2 miles,

The main drainagz way in this wat2rshed is New 2iver,
an intermittent styzam that heads un in Vavapai County about
10 miles Zast of Rock prings, Iivar channzl is well des-
fined for most of its length.

The flood producing areas are the higher mountains at
the uppzr end of tha watarshed at =2lzavations up to 5,000
feet, The topography is rough and charactarized by many
washes that originatz on the p2rimeter and flow down to
main channel, ©Due to the impervious naturz of the ground
and stezp slopzss, percentage of runoff and velocitiess arz
high,

At a point nzar where the river crosses Black Canyon,
thza slope of the whole watershed flattens out and tha
topography changes to brokzn, brush coverad foothills,

Approximately 8 mil2s Northwest of the town of Adobe
the hills converge to form a narrow box., At this point the
proposed New River dam will be located,

At the prasant time, developmant in the flood plain
is limited but future population expansion may include this

ar2a, Th2 main urban concentration is thz tow of Peoria.
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Thara 12 some possibility that the rivar may leave its pra-
sant channel during a major flood and flood the to'm causing
zxtansive damages,

Some farming is don

(L

in th2 bottom land adjacant to th=
rivar and theT¥e arz approximately 3,000 acres ont

river banks, Thas2 zould be damag=c by £lood waters,

7

-t

Zxtent of damag>2 on tha fgua Fria river below New Tive-

junction can b2 raduczd by constructiocn of New River dam,
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9,21

LOWER NEW RIVIR AREA

%.21-A- Genzral

The Lower New River area bagins at the proposad New
fiver dam site and continuas South to the Agua Fria River,
Total area is 45 squarz miles,

From the dam site South to Deer “alley 2oad the area
is typical desert foothills, mostly brush covered and trand-
ing toward the main channel., Topography is rough and the
low hills are traversad by many small washes that flow in-
dividually to New 2ivar,

Farming arzas bz2gin at Deer Valley Road and continue
to the junction with the Agua Fria River, Skunk Treek
enters in Section 10, Township 3 North, Range 1 <ast and
would be a heavy contributor of flood water during a major
storm,

At the prasent time no protective works are planned
below the New River dam, This lower area will receive the
protection afforded by the New River flood control project.
Therefore, damages and benfits are discussed under Section
9.22-B-5,

In the future some channel work may have to be done
bzlow Skunk Crezsk, If Cave Creek, Skunk Creek and North
Phoenix Mountain watar is diverted into the river and Adobe
and New River dams arz not built then this channel work

will become necessary,
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9l DZER VALLEY AZEA
C.22-A Genaral

The Deer Vallzy area is located just West of the City
of Phoenix and contains an arza of 140 square miles,

Thz upper 2nd of the watershad begins at the Union
Hills, approximately one mile South of Cave Creek dam., As
the Watershed 2xtends southward it widens out to takz in
parts of Deer Valley and then on to includz the thickly
populated aresas West of Phoenix, The Southern boundry of
the watershed is the Salt River,

The major flood producing part of this arza is the
upper a2nd =zast of the Skunk Creek watershed, however, local
flooding conditions are producad South in the watershed,
This condition is mainly a result of flat slopes and poor
outlets where water that falls has no chance to get away,

The Arizona Canal effectively divides this area into
two parts and under ordinary conditions flood waters do not
cross it, However, a major flood has in the past and will
again cause breaks to occur in the canal and allow flood
waters to flow through the highly developed areas below,
This, of course, will cause major damage,

Most of the arza North of the canal is in farming but
beginning at the canal and going South toward the Salt River
population density increases and a greater portion is all
urban, Included are the towns of Glendale and Maryvale plus

many surburban residential developments,
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9.22-B

Planned projects that affect this area are North
Pho2nix Mountains, Arizona Canal diversion, Union Hills
diversion, Na2w River and “dobe dams and the " 2st "hoenix

floodways., They arz dascribad under Sactions as follows:

9.25-2-2 Ncrth Phoenix Mountains
9.25-BE-3 Arizona Canal Channel
9.25-E-4 Union Hills Diversion
9.25-E=5 New River Dam

9.25-B-5 Adobe Sam

9.22-B West Phoznix Floodways

WEST PHOENIX FLCODWAYS

9.22-B-1 General

This area has beesn one of the most rapidly developing
sections of Maricopa County, Settlement has been so recent
that it is difficult to estimate possible damage but it
would be very sevare,

There ars hundreds of residences located here that
would be floodad by a major storm, The only possible drain-
age at the present time comes from 3,R2,V.",U, laterals and
it is likely that they would be ineffective during a flood,
In the past no provisions have beesn madz to carry flood

water .to the Agua Fria and the Salt River,

9,22-B-2 Plan

(a) Glendale-Peoria drain
A lined channel, trapezoidal in section,

with 2:1 side slopes from 5lst Avenue
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(b)

(c)

and % milz South of 0live Avenue running
Viestarly for 2% miles, then Southerly %
milz, then "igsterly about 3% miles to

New “iver,

Much of this project is in a d=vzloping
arza wh2rz2 land acquisition costs arz -
rising; thus total projact costs will b=z
proportionally higher. Total =stimated
cost at przsent is $2,131,000,
Maryvalz-Glandale drain

A lined channel trapezoidal in section,
with 2:1 sids slopes, running from the
Grand Canal % mile "ast of &7th Avenue
Westerly approximatzly 5% miles to the Agua
Fria River,

Much of this projzct is in a rapidly
developing area, Land acquisitions will
continuz to rise thus increasing total
projzct costs, Total =2stimatad cost at
prasent is $1,978,000,

West Phoenix-Maryvale drain

Will run from a covered box culvert section
at &47th Avenue from th2 Crand Canal Southerly
to Thomas Toad; becoming an open-topped linad
channel, trap=2zoidal in section, with 2:1

slop2s at 47th and Thomas then run Southerly

about 5,3 miles to the Salt River,

Przsent estimated cost is $2,542,000,
=95




Thz thrze proj2cts listad abovz ara proposad by the
Tlood Control District to satisfy thzs nzad for major flood
channals in ths west Thoenix srea, Othzr channels and
storm drains within the Zity Limits of Phoenix ars ne=ded,
of course, but nlans arz not now available, Study of
problems in thz ii2tropolitan ara2a 7ill bz continued in
cooperation with the City of Phosnix and otharmunicipalitiecs,
For a summary of costs s22 Tablz 9,22-1 and Map Yo,

9.22-A shows plann2d 2xtent, location, and structural data,

Table 9.22-A shows related structural data.
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TAPLZ 9,22.1 YEST PACINIX FLCODWAYS SUMMATY

g a L

T“stimatad “Zost

Corps, nf

Jo, Job Dascription 7lood Tontrcl Dist, NZINn22rs
Lin2d Channels dorth cf Zlzndal: £ 226,000 $5,705,000
ans Vast to Wew Rivor nzar
Campb211 Av:nue, rcw taz Zrand
Canal Wast to the Agua ¥ria, and
nzar &7th Avenuz from Syrand Canal
Southarly to th2 Salt Tiver

TOTAL TR0JZCT COST £ 6,701,000
Tlood BDamage Jithout Projact 231,500
Flood Damage with Projact 33,500
Pen2fits from Reduction of Flood Damaga 168,000
Irrigation Benafits - 0 -
Other B2nafits - 0 -
Total Annual Renefits 198,000
Total Project Cost Amortized @ 2 5/87% 240,000
Annual Operation and Maintenanca 18,000
Total Annual Costs 258,000

-

en2rit-Cost atio 0.77 to 1,00
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TABLE 9.22-A

STRUCTURAL DATA

DEER VALLEY AREA

WEST PHOENIX FLOODWAYS

Item Units
Discharge Capécity cfs
Length ft.
Avg. Bottom Width ft.
Avg., Depth £t.
Avg. Side Slope
Excavation cu.yd.
Concrete cu.yd.

COST DISTRIBUTION

GClendale- Maryvale- W.Phoenix~-
Peoria Glendale Maryvale
4,100 4,300 3,600
33,264 30,624 29,558
13.0 11.0 9.0

9.0 8.0 8.0

2:1 2:1 2:1
345,000 315,000 255,000
43,772 39,000 32,000

Total Construction Cost
Contract Administration
Right of Way

Relocations & Other Costs
Flood Control Dist. Cost

Total Project Cost

$1,839,000 $1,561,000

30,000
158,000
154,000
342,000

$2,181,000

20,000
137,000
150,000
317,000

1,978,000

$2,205,000
30,000
115,000
191,000
337,000

2,542,000
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9.23

SKUNK CREEK AREA

9.23-A General

The Skunk ZCreck area . " . g is located in
tha North Central part of Maricopa County North of the City
of Phoenix and contains an area of 135 squarzs miles,.

The headwaters of Skunk “rezk risz on the South
Wastern slopes of New River Mesa and flows generally in a
Southwestern direction toward Now 2iver, entering in Section
10, Township 3 North, Range 1 East,

This arza can be divided into three distinct
topographical group - upper, middle and lower, The upper
is characterized by stezp, ruggad mountains with brush cover;
the middle is gently rolling with low, well rounded hills;
the lower is rglatively flat with gentle slopes. The washes
are well defined at the upper reaches but tend to looss
their identity as thzsy flow into the flat alluvial Valley.

The runoff producing area is the steep mountains and
foothills East of New River,

Therz is vary little development until the Crezk
enters the plain in upper Deer Valley, Thare is, howevar,
limited settlement along the Cave Creck Road from New Diver
to Cave Creek,

The area east of Black Canyon highway is well develcpad
and is intensively farmed. WVater is supplied by wells.
Population concentrations exist at Adobe and rural areas are

well settled West to New River,

O




At the present time very little damage occurs in this area. Potential
damage, wheoever, is high in the future because this is a rapidly developing
area. The cultivated areas along the wash wauld be the hardest hit by a
major flood and considerable damage to land and crops would result.

There are planned projects within the Deer Valley Group that are located
in or else affect this area. Sge the write-ups on North Phoenix Mountains,
Arizona Canal Diversion, Union Hills Diversion, the Adobe, and lew River Dams;

and the West Phoenix Floodways.
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C.24  CAVE CREEX AREA
0.2L-A General
The Cava Crack arza is locatad in the
Horth Cantral part of llaricopa County and contains an area
cf 240 square milas,

ve2k arza extands from thea Salt Tiver to

2

The Cave

?d
v
%)
I35

the New Rives: in Zastern Yavapai Tounty. The area is
long but not very wids,

Tha topography varies from high brush covered
mountains to thz low da2sert floor, Diraction of drainage
is generally South and Cavz Cresek is the principal natural
drain.

Other than the town of Cavz Ireek, there is very little
development in thz upper Cave Crezk arza, Beginning at Cave
Creek dam, the density of population increases and bzginn-
ing near Union Hills drive the whole srea becomes urbanized.
There are a number of subdivisions in the lower Zave Craek
area and below the Arizona Canal desvelopmaent is highly
concentratad,

Within this area the potential damage is greater than
any other within Maricopa County,

County roads are succeptible to washouts around Cave
Creek and also thz crzek at times jumps its banks and runs

through the town causing considerable damage.
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A Cave Trzek approaches tha Arizona “anal devzlopment
incrzas2s with a parallzl incrzase in potzantial damage, In
August 1943 a storm canterad ovar tha Vallsy caused Cava

Crzzk to overflow its banks, break the Arizona Canal, and

(

caus2 considerable damage to thz urban areas, ¢ similar
storm now could causz damagss running into millions of
dollars,

Plans for flood control in Cave Crezk area arz tied
in with othar proj2cts. Thz racommendad plan is construction
of the North Phoenix Mountains Diversion, Arizona Canal Diver-

sion, Union Hills Diversion, and Adobe and New River Dams.

. L
See applicable section’ for a description of these projects.
9.24-B OLD CAVE CREE”Z DAM

9.24-B-1 General

A major storm would £ill the reservoir behind ths dam
and cause the presant 2arth spillway to operatz, ‘“hen this
happans there is a strong possibility that the spillway will
wash out and causz 2xtensive damag=z below,

There have bzen some s8tudizs mada regarding what could
be donz to remedy this condition but no plan has bzen fully
acceptad, Furthar study and 2valuation will be nacassary
before a final decision can bz rzachad,

9.24-E-2 Plan

Alternate numb2r ona consists of an earth dike 2,900

fze long across the natural spillway and construction of a

new spillway on the "est side of the old dam, There is some
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doubt that a n2w spillway locatad harz will stand up. Tock
h2re is highly fracturad and may fail,

Alternate number two consists of an earth-£fill dam
across the spillway the same as number on2, However, instead
of making a new spillway on ths West sidz2, an apron will b=
pourad balow thz old concretz dam and watzar will pass ov=r
th2 dam during a flood,

Total estimatad cost of 2ither plan will be approxi-
mately the sar2, Further study will dztermina the final
decision,

Table 9.24-1 shows a summary of costs and Map 9.24-A shows

planned location and extent.
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TABLE 9.24.1 OLE CAVE CIZEK DAM SUMMARY
Tstimated Tost
Corps, of

o, Job Description Flood Control Rist, “nginsers
fn 2arthfill Dam across the
Original Spillway approximataly
4,000 feot long.
Ailso Location and Construction of
of & new Spillway on the “est Sidsa
of thzs Dam

TOTAL $ 65,000 $ 21,000

TOTAL PROJECT COST ¢ 156,000

Flood Damage Without Project 11,200
Flood Jamage with Projzct 1,000
Lenafits from Reduction of Flood Damage 10,200
Irrigation Rzenefits - 0 -
Otnar Benefits - 0 -
Total Annual Eenefits 10,200
Total Projzct Cost Amortized @ 2 5/8% 5,600
Annual Operation and ilaintanance 2,600
Total Annual Costs 8,200

Benefit-Cost Ratio

1,24

to 1,00



9.2L=-C CAVE CRZIEZX TOWil DIXE

9.24-C-1 General
Therz are approximately 115 squarz miles of drainagz
above the town of Zavae Jrz2ek, Th2 runoff producing arza is
stzep and rough and watar concantrates quickly in the wash:zs,
The channal of Cgve Cr2ek h2rz is well dafined and staep.
Flood waters comz cdowm at high velocitizs,
Tha wash has in tha past ovar flowed thz South bank
of Cave Crezk and travelad in anothar wash through the dz-
valoped portion of towm,
9.24-C-2 Plan
About 800 fea2t of dike, with ra2vetment for thz wash
about on2-half milz I st of the ca2ntz2r of the town of Cave
Craek,

Sea table 9,24-2 for a summary of costs,
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Cost

TAELE 9,24-2 CAVEZ CIZEZK TOWN DIXE SUMMANY
“stimatad

o, Job Descriptiecn Flood Control Dist,
Approximatzly 800 Feat of rike ¢ 3,300
with ’ev>tm3nt for tnﬂ ”asr bout
0.5 miles Zast of the ntar of
Town

TOTAL P20JICT COST ¢ 15,000

Flood Damagz Without Projoct

Flood Damage with Project

(W

2n2fits from 2eduction of Flood Damagz

‘_.

igation Benafits

Other Benefits

Total Annual BRenafits

Total Project Cost Amortized @ 2 5/8%
Annual Operation and Maintznance

Total Annual Costs

Denefit-Cost Ratio 1,19 to 1,00

Coros, of
————
nginaars

$ 11,700

1,000

1,000
542
300

842




9 . 24-D

LOWER CAVE CREEK DAM

9.24-D-1 General

To help control flood waters from the Cave Creek
Watershed, an additional structure is being studied
on Cave Creek, in Section 9, Township 4 North, Rance
3 East.

This dam will materially affect the peak flow and
the expected runoff from this area and will change the
size and carrying capacity of the structure in Deer
Valley Group (see Sec. 9.25-B, page 104 of Report.)
The expected flow in the Union Hills diversions can
be reduced from 28,000 cfs to approximately 4,000 cfs,
The size and cost of this structure can therefore be
greatly reduced.

This planned structure will eliminate the need
for channelization and concrete lining of outflow
channels in Skunk Creek, New River and the Agua Fria
River. Protection will also be given the Central
Arizona Project Canal (proposed) as it runs through
this area.

Cost estimates indicate this structure will cost
approximately $7,000,000 with $1,000,000 to be charged
to the Flood Control District.
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It is expected that this total cost will be offset
by savings in the Union Hills diversion and channel
clearing of Skunk Creek, New River and Agua Fria
River; therefore a decrease in the total program
cost can be expected.

This proposed Lower Cave Creek Dam is being
currently studied by the U.S. Army Corps of Engineers
as to its feasibility. Topographic maps of the area
are available for this purpose.

The advantages of the Dam will be as follows:
l. Permit reduced and controlled flow of flood waters
from the Reservoir, eliminating flood damage.
2. Permit reduction in the size of the proposed
Union Hills Drive diversion structures.
3. Eliminate necessity of concrete lining of Skunk
Creek, New River and Agua Fria.
4, Provide protection for the proposed Central
Arizona Project Canal, the location of which, as
presently planned, will be a short distance downstream
from the Dam.

From preliminary studies it appears that the savings in

reducing the size of Union Hills Drive structures and the
elimination of concrete-lining of the stream channels will

be greater than the cost of the Dam. (See Map 9.24-B.)
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9.25 SUNNYSLOPZ ARZA
0.25-A Genaral

Th2 Sunnyslopz area is locata2d in thes cantral part of
Maricopa County and has within its boundrizs a large seaction
of Northeast "hoznix, Total area is £0 squars mils=s,

Th2 areca is boundad on the South by thz Salt 2ivar and
on tha North by thz Phoznix Mountains, Tha topography is
characterized by stz2p, ruggacdimcuntains and well defin-ad
channz2ls to thz2 Arizona Canal, Twunoff rate and velocities
are high, Thz2s2 factors combinzd with lack of cover and
urbanization of lowz2r slopes creatz high pz2ak flows,.

The flood producing arsas arzs in th2 Phoznix Mountains,

There are a lot of small washes in this ar=za, All of
them empty into thz Arizona ‘anal causing brzaaks during
high flows. This raleases the watzr into the highly da-
va2loped urban szctions bzlow,

Thare has bz2zn sarious enroachmant on the natural
channels in this areza, Many subdivisions have be=n built
without regard to floodways and channzls, 411 these would
be sariously damagad by a major storm, ZPunoff comparabls to
that produced by thz2 storm of August 1943 would causz damag:z
2stimated to run into millions of dollars,

Presaent plans for flood contxocl is to install the
North Phoenix Mountains project cz2scribzad in section 9.25-B-2.

The plan is to 2nlarge thz old cross-cut canal and
divert all wat2r possible back to this channz1l, thz2n construct
a channal to take the remaining water "est to Skunk Creek.
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%.25-B DEER VALLZY GROUP

©,25-B-1 GROUP DIFINITION AND EXTENT
For the purposz of showing the complete picturz and
because control measuras are so closzly rzlatad the following
drainagz arzas havz been combinad to form a group callad
2ar Vallay Group'. The wm=in outlet for all works in
this group is th2 Agua Fria River,
Saction 9.25-B through Section 9.25-p-¢ shows planned
projects within this group.
Areas includzd in this group are:
No. 19 - Lower Agua Fria - 110 Sq. Mi.
No, 20 - Upper New River -~ 170 Sq, Mi,

No, 21 - Lowzr New River - 45 Sq, Mi,

No, 22 - Dzer Valley - 140 Sq. Mi,
No. 23 - Skunk Creeck - 135 Sq. Mi,
No, 24 - Cava Crezk - 240 Sq, Mi,
No, 25 - Sunnyslope - 30 Sq. Mi.

A gen=ral dascription of thesz arzas can bz found in
Section 9,19 through 92.25,

Principal streams includad in this arza are the Agua
Fria, New River, Skunk Crazk, Cavz Crazk and . ! ., the
Agua Fria being the main drainag: into th=Salt River,
Zlavations in this group of individual arzas vary from 800

to 5,300 fz2t abovz2 ges laval and the topography changes from

relativzly flat irrigatad land to ste2p mountains,
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The 'Dza2r Vallzy Group'” is about 30 miles widz and 55
miles long North to South, The major flood producing aresas
are the Northz2rn Mountains,

There is a dafinite rzlation batwzen the flood problams
within this ovar all group. Ordinarily water from an area
should be takz2n in its natural channzl to thz major outlet,
Due to the high cost, 2tc, of going through the urban arzas
of Phoenix and surrounding towns, this cannot bzs don2 for the
Dz2r Valley, Cave Creesk and Sunnyslope watzrsheds, Of
nacassity, this watzr must be takan to the’est and into the
Agua Fria drainagz. Therz2foras, projacts planned in this area
will extend from onz major drainage to anothar,

For the purpose of this rz2port, thz projacts will be
raportad in the following order: WNorth ho2nix Mountains,
Arizona Canal Divarsion, Union Hills Tiversion, New 2iver
Dam and Adobz lam,

Map No, 9,25-A shows the wholz group and thz intesr-

ralation batwezen the plannad projzacts,
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«25-2-2 NORTH PHACINIX MOUNTAINS DIVERSION

/2]
a

Genaral

Solution to th2 North Phoenix Mountain drainagz prcblam
is difficult, 4 combination of a chann21 along thz Arizona
Canal plus full utilization of th2 Canal itszlf ssams to b2 the
only genzrally workablz solution,

The difficultizs of n=2w construction through portions
of the North !Mountains and the consaquant n22d to utilize
Salt River Projzect facilitizs leads to the s2lzction of th=
minimum dasign occurranc2 of this r2port, General ability
of thz Arizona Tanal to handlzs watzr from the Arcadia District,
possibility of r=verse flow from 39th 3trz2t back to tha 01d ‘
Crosscut, and th2 c-nals capabilitizs again bztw22n 39th

r2et and 20th Strazt, pointad toward an approximatz 20
y2ar flood flow da=sign.

There arz still a faw (rapidly disappearing) storagsz
sita2s that could bz dzvelopad, If thz przsent plan is not
approvad then improvemznts to the /[rizona Canal, utilization
of thz Cld Crosscut and construction of all storagzss fz2asible
bacom2s ess2ntial,

Without the cooperation of th=2 Talt Ziver Project parts
of this projzct bacom2 prohibitivz - for =xampls, to carry
about 2,000 cfs from 40th Str22t and the Arizona Canal (Cudia

City to the Salt 2iver would cost zpproximately $5,000,000,
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b.

Plan
A lined channel from 20th Street to the point where

Cave Creek meets the Arizona Canal, and lying immediately

North of and parallel to the Arizona Canal. Deepening to

produce a reverse flow of the Arizona Canal from the Echo |
\
Canyon inlet east to the old Cross-Cut Canal at 48th St. |
Installation of control gates at the Echo Canyon Inlet and
at the old Cross-Cut Canal and 48th Street. Enlarging and
lining of the o0ld Cross-Cut Canal with adequate crossing
structures at major arterials and installation of gates at
the 0ld Cross-Cut crossing of the Grand Canal. The Salt
River Project plans to use the Arizona Canal from east of
the Cross-Cut Canal and between 38th Street and 20th Street
to handle the 20-year floods or about its present capacity.
Item added for overtime and special work in Canal from Echo
Canyon Inlet to old Cross-Cut Canal and setting gates.
For structural data see map, where typical sections are
given showing bottom width, side slope, capacity and other
pertinent data.

Table 9.25-1 shows a summary of costs and Map 9.25-B

shiows planned extent and location.
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9.25-B-3 ARIZONA CANAL DIVERSION

a.

Ceneral
This project is recommended to be installed in conjunction
witih the Union “ills Diversion and the North Phoenix lountains
channel to carry flooc¢ water to Skunk Creek.

Construction in this area is becoming increasincly
difficult due to urbanization; therefore, a minimum recur-
rence interval has been selected for design of this project.
The degree of protection will vary depending on whether the
Union Fills Diversion and the North Phoenix Mountains pro=-
jects are concurrently installed.

Plan
A lined channel from Cave Creek to Skunk Creek lying north
of and parallel to the Arizona Canal with an inlet control
structure at the Cave Creek entrance about 0.5 miles west of
19th Avenue.

Design calls for the channel to be able to carry 10,000 cfs
at Cave Creek and 12,000 cfs at Skunk Creek.

Table 9.25-1 shows a summary of costs and Map 5.25-A shows
planned extent and location. Structural data is shown in

Table 9.25-A.

9.25-B-4 UNION «:ILLS DIVERSION

a.

General
This project is to be installed as a part of the overall
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plan for flood control in the Cave Creek watershed. Other
projects that are directly related to this one are North
Phoenix Mountains, the Arizona Canal TL'iversion, Adobe Dam
anc New River Dlam.

One of the best jobs for controlling Cave Creek flood
water has already been done in the form of the existing Cave
Creek Dam. Limited capacity of tiie Dam and residual flows
originating below the Dam makes further works necessary.

Estimated flow below the cam to be diverted by this
structure is 47,000 and will be the total flow cenerated

above the structure and none will be by-passecd.
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b. Plan
A lined channz=1 baginning approximataly at 36th Strazt
batween Bell Zoad and Union Hills drivz running w2st to 12th

Street; than anglas itlorthwast to 7th ‘.vznuz and % milz2 abovz

+

Union Hills Road; thzan ast to Skunk Trazk,

The Channzl will have a 20 foot bottom at the uppar
and with 2:1 slopzs and will be ¢,5 f22t de2p. *t its out-
lat it will hava s~ we general shapz but will ba 26 fezt d=2p,
Inlat styucturzs will bz locatad whzara n22dad,

Table 9,25-1 shows a summary of costs and Map 9,25-A
shows planned =2xtent and location., Partinant structural

data is shown 1n t=ble 9.25-B

a, Genaral

New Rivzr dam is planna2d to bz built in conjunction
with the Cave Cresck structures and Adobe Dam,
Storagz in th=2 upper reachz2s of New Piver and Skunk

Creek becomes moie n2a2ded dz2panding on the amount of water

C

diverted from Cava

8

r22k, If only approximately 12,000 C,7.S.
is diverted by thes Arizona Canal divsrsion, the storage abovz
is not so critical,

If more watzr is diverted, than tha channzl capabity of
Lowar Ckunk Crezk and New Ziver bacomzs critical and it bea-
comes =2ssential that thz Vew Rivar dam and the Adobz Tans

b2 built.
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¢ ADOBZ DAL

Genaral

This structurz is plannad to bz constructad along with
tha Cave Crack and New - iver projects,

Storaga above the junction of Union Hills diversion and
the irizona Canal diversion bacom2s important if largs amounts
of watzr are divertad into fkunk Cra=zk,

This is an off-channal dam and stovrage ar=za, A divarsion

and channel will bz required to take thz2 watzr to thz ra-

D
0

servoir, Land for dam and storagz avza is govzrnment
owned,

Plan

Th2 dam is locatad in Townsihip 5 North, Range 2 Zast
and angless across tha line betweesn sections 27 and 34, Tt will
be of zarth fill construction and contain approximatzaly
1,56000,000 cu, yds., The upstrsam facz will be rock ripxapped
and a 72" frazz flow outlet will bz placz in the fill,

Reservoir Storage at the spillway crast is 13,000 acre-
feat and total surfacz2 arz2a is 800 acwzs,

Table 9,25-1 shows a summary of costs, tables 9,25-D

gives structural data and Map 9.25-D shows planned =2xtent

and location,
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TAEELE 9,25.1 Eaa? VALLZIY

ifo, Job Description

1, JJorth Phoenix Mountains
Channza1

2. Arizona Canal Divarsion

3. Union Hills Dam

2., Haw Rivar Jam
5 Adoba Tam

TOTAL

TOTAL PROJECT COST

7lood Pamage Vithout Project
7lood Damag2 with Project
Trrigation Benafits

Dther Renefits

Total Annual Benzfits

GROUP SUMARY

Istimated “ost

“en2fits from Recduction of Flood Damage

Flood Control Dist, “nginz=vs
$£2,356,000 ¢ 4,277,000
94L.,060 7,080,000
2,396,000 12,645,000
3,770,000 2,002,000
832,000 2,301,000
16,308,000 23,285,000
38,593,000 ”
2,543,000
415,000
2,232,000

= B =

= 0 =
2,232,000

Total Project Cost ‘mortized @ 2 5/8%

fnnual Opzration and Maintznance
Total ..nnual Costs

Ban2fit-Cost Ratio

1.51 to 1,00

1,394,750
85,000
1,480,750




TABLE 9.25-A

No.

10

11

12

13

STRUCTURAL DATA

DEER VALLEY GROUP

Arizona Canal Diversion

Item Units
Discharge Capacity cfs
Length Ets
Avg. Bottom Width ft.
Avg. Depth ft.

Avg. Side Slope

Excavation cu.yds.

Concrete cu.yds.
COST DISTRIBUTION

Total Construction Cost

Contract Administration

Right of Way

Relocations & other Costs

Flood Control District Cost

Total Project Cost

Quantity

12,000
53,850
20
17.8
2:1
1,875,000

115,000

7,060,000
30,000
472,000
442,000
944,000

8,004,000



TABLE 9.25-B STRUCTURAL DATA

DEER VALLEY GROUP

Union Hills Diversion

No. Item Units Quantity
1 Discharge Capacity cfs 50,000

2 Length ft. 57,000
3 Avg, Bottom Width ft. 20

4 Avg. Depth 3 15.0

5 Avg. Side Slope 2:1

6 Excavation cu.yds. 4,941,000
7 Concrete cu.yds. 150,000

COST DISTRIBUTION

8 Total Construction Cost $12,645,000
9 Contract Administration | 50,000
10 Right of Way 1,103,000
11 Relocations & other costs 1,243,000
12 Flood Control District Cost 2,396,000
13 Total Project Cost $15,041,000




9.25-C STRUCTURAL DATA

DEER VALLEY GROUP

New River Dam

No. Item Units Quantity
1 Drainage Area sg.mi. 175
2 Total Storage acre feet 33,500
3 Total Surface Area acres 1,550
& Spillway Crest Elevation : = -4 1,454
5 Top Dam Elevation f£t. 1,471
6 Length of Dam £e, 3,000
7 Maximum height ik < . 71
Total Volume of fill cu.yds. 1,333,000
9 Principal Spillway Size in. 72
10 Maximum Release Rate cfs 1,000

COST DISTRIBUTION
11 Total Construction Cost $2,002,000

12 Contract Administration 20,000

13 Right of Way 288,000
14 Other Costs 87,000

15 Flood Control District Cost 3,770,000

16 Total Project Cost $5,772,000

i 5




TABLE 9.25-D

No.

10

11

12

13

14

15

DEER VALLEY GROUP

Adobe Dam
Item Units
Drainage Area sg.mi.
Total Storage ac.ft.
Total Surface Area acres
Spillway Crest Elevation £t.
Top Dam Elevation ft.
Length of Dam b
Maximum Height £t.
Total Volume of Fill cu.yds.
Principal Spillway size is
Maximum Release Rate cfs

COST DISTRIBUTION

Total Construction Cost
Contract Administration
Right of Way

Other Costs

Flood Control District Cost

Total Project Cost

STRUCTURAL DATA

Quantity

59.3
13,000
800
1,538
1,560
3,800
50
1,640,000
72

1,000

$2,301,000
30,000
66,000
736,000
832,000

$3,133,000
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9.25 SOUT MOUNTAIN AREA
9.26-3 General
South Mountain Area is located just south of tihe Salt River
across from Phoenix and contains an area of 240 square miles.
Area 1s kordered on the north by the Salt River and on the
southwest by the Gila River. General <drainage is in a semi-
circular direction due to the fact that the center is occupied
by the Salt River Mountains anc¢ water drains away in all
directions.
9.26-B CGUADALUPE WATERSHED i
9.26-B-1 General
This watershed comprises the south and eastern slopes
of the South Mountains. The flood producing area consists
mainly of steep mountains between contours 1150 and 2310.
The topography is characterized by many washes that emerge
from the eastern end of the South Mountains into a broad
and level plain. Rainfall here concentrates quickly into
the washes and flows across the plain in a general
soutﬁeasterly direction to the Gila River.
9.26-B=2 Developmwents
The affected flood area is semi-circular.
Approximately half is under irrigation with water supplied

by generally southward flowing canals of the Salt River
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Valley Water Users. Industrial development is extensive
along the east line of the crainage area.
9.25-B-3 Damages
There are some flood damages reported every year.
Flood water runs across the developed land in many places.
Damage to canals as well as the land is heavy. Flood
water extends also into urban areas where homes, business
houses, and industrial buildings are located. The Southern
Pacific railroad and the highway running along the eastern
side of this watershed are affected.
2.26-B-4 Plan
Overall plan for flooc control in this area includes a
system of detention levees and floodways. There will be
three levees and four floodways to convey the water from
the base of the mountains down to the River. Each: cdetention
reservoir will have a controlled outlet that will allow the
channels to drain the basin in a reasonable time. A summary
of the costs for all structures can be found in table 9.26-1

and Map No. 9.25-A shows planned extent and location.

T~ble 9.26-A shows related structural data.
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9.256-C SOUT: MOUNTAINS WATERSHED
9.26-C-1 Ceneral

The South Mountain area has few storage sites other than
the one west of Guadalupe in tie City of fho=nix Paxrt and the
one near 43rd Avenue. Storacge near South Central Avenue and
7th Street would co the next most effective job.

If a reasonable cegree of protection at the South Mountain
flood plain is to be achieved, a chanrel paralleling the foot-
hills is required. Flocod storace reservoirs rcguire fairly
rapid draining and the sighline Canal capacity is limitec.

If channels are built directly north from the mountains to
the Salt River there still shoulé be transverse collection
facilities covering principal washes between +h,c- south-
north channels.

Tie North Phoenix Mountains afford an illusiracion. IS

v

work had been started on a channel paralleling the Axizor
Canal, 'when development was limited, a channel could have
been provided many times less costly in right of way or
construction. We believe the time to start the South lMountain
channel is right now.

9.26-C-2 Alternates

Alternate alignments and location possibilities are almost

unlimited. There will be varying degrees of prctection for
different locations. The plan inclvuded in this report is
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the one proposed by the consultant. Lack of time ancd other fac-
tors do not allow a complete evaluation of this proposal but
there are some changes that will be considered before this project
is installed. Relocation of the channel beginning at approximately
24th Street to run closer to the Mountains as it goes west is one
of the changes that will be studied. This will involve reversing
the flow of water and bring;ng it back east and into the river
at approximately 32nd Street. Jowever, for the present time, the
plan is presented as is.
9.26-C-3 Plan
Essentially an unlined channel, trapezoidal in section, which
parallels the Highline Canal on the south side; from 48th St. to
7th Avenue, thence westerly to the east side of the Western
Canal at Dobbins Road, thence along the south side of lateral 13
to 59th Avenue, thence northwesterly along the east boundary of
the Gila River Indian Reservation to the Salt River, plus dams
and detention basins in the Guadalupe Area and the vicinity of
43rd Ave. and 1.4 miles south of Dobbins Road. There is also a
collector channel from about 8th St. 0.5 mile south of Dobbins Rd.
westerly and northwesterly converging with the aforementioned
channel at about 19th Ave. and Tiobbins Rd. A summary of costs is

found in table 9.256-2 and Map 9.26-B shows location and structural

data.




TLELE ©.28-1 CLDLLUPT WATTRSHED SUMMAZY
Istimataed Cost
o, Job Description Flood ‘ontrol Dist, SCS
1, Park Retarding Bgsin ¢ 324,0 ¢ 155,000
2, 2ay Load Natarding Basin &1,000 7C,000
3. Proving Grounds [etavding ¢1,000 100,000
Basin

Lo Park Floodway 5,000 29,200
= Zay Road Floodway 5,000 78,000
5, Proving Ground Tloodway 3,000 21,000
/. Taservation Floodway 0,000 206,000

TOTLL $ 519,000 $ 660,200

TOTAL PROJECT COST 81,179,200
¥lood Damage "ithout Projzct 113,000
Flood Damage with Projzct - 0 -
Denefits from R duction of Flood Damage 113,000
Ixrigation Bznefits - 0 -
Total Project Cost Amortizad @ 2 5/87% 42,600
Annual Operation and Maintananca 18,000
Total Annual Cost 60,600
66 to 1,00

Denz2f£it-Cost Ratio 1.




mATT O SA OATITT oAt Tam R TTATTITOACLIITT AITVAA M
J.L,».’:L.L ‘J.Lo.z souTH L;C_I?]‘_/\IJ_‘T HATS WSHEED z)LR’L‘_'L[L.‘.L’

Tstimated Cost

Corps, of
W0, Job Dz2scription Flood Control Dist, inginaars

—

Zarth Channel Baginning at 4&th
Stra22t Zunning Yest to 55th
&vzenue, then Nprthwest Along
Indian DReservation Bocundawy to
Salt 2iver,

flus Detention Dams and Fetarding
pasins As Shown

TOTAL $2,652,000 £6,251,000
TOTAL PROJZCT COST £8,903,000

Flood Damage Without Project 233,500
Flood Damage with Projzct 30,000
Ecnzfits from Reduction of Flood Damaga 253,500
Irrigation Banefits = B =
Othzr Benefits -0 -
Total /lnnual Benafits 253,500
Total Project Cost lmortizad @ 2 5/8% 321,754
Annual Operation and Maintenanca 29,000
Total /nnual Costs 350,754
Banefit-Cost Ratio 0.72 to 1,00




TABLE 9.26-A

No.

10

i §

12

13

14

15

STRUCTURAL DATA

GUADALUPE WATERSHED

Detention Structures

Item Units
Drainage Area sq.mi,
Sediment Capacity ac,.ft.
Flood Water Capacity ac.ft.
Total Storage Capacity ac.ft.
Total Surface Area acres
Length mi.
Maximum Height £t.
Total Volume of fill cu.yd.

Principal Spillway Size in.

Maximum Release Rate cfs

Park Ray Road Proving Gr.

2+5

50

250

300

200

2.0
13.0
140,000
36

100

COST DISTRIBUTION

Total Construction Cost
Contract Administration
Right of Way

Relocations & Other Costs
Flood Control District Cost

Total Project Cost

$156,000
4,000
320,000
0
324,000

$480, 000

4.0

50
450
500

25

15.0
20,000
48

200

$70,000
1,000
60,000
0
61,000

131,000

3«1

30

340

370

60

15.0

50,000

100

$100,000
1,000
60,000

0
61,000

151,000




TABLE 9.25-B STRUCTURAL DATA

GUADALUPE WATERSHED

Floodways

Reserva-

No. Item Units Park Ray Rd. Proving Gr. tion _
1 Discharge Capacity cfs 100 200 100 300
2 Length ft. 5,280 5,280 2,640 13,200
3 Avg. Bottom Width £, 3.0 3.0 3.0 6.0
4 Avg. Depth 5 2.0 3.4 2,0 3.4
5 Avg. Side Slope 1:1 1zl 1:1 1:1
6 Excavation cu.yd. 2,000 2,340 1,300 15,000
7 Concrete cu.yd. 330 880 1560 2,500

COST DISTRIBUTION

8 Total Construction Cost $29,200 $78,000 $21,000 $205,000

9 Contract Administration 1,000 1,000 1,000 20,000
10 Right of Way 4,000 4,000 2,000 40,000
11 Relocation & other costs 0] 0 0 0

12 Flood Control District 5,000 5,000 3,000 50,000
13 Total Project Cost 34,200 83,000 24,000 256,000
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TAZLE 9.27-1 LOWER INDIAN BEND SUMMARY

Estimated Cost
Yo, Job Description Flood Control Dist. Corps of Engineers

A concrete-lined channel
running southerly from the
Ariz. Canal to and meeting

the Salt River at approx.

0.5 miles east of Scottsdale Rd.

TOTAL 1,770,000 7,250,000
TOTAL PROJECT COST 9,020,000

Flood Damage Without Project 555,500
Flood Damage With Project 25,500
Denefits from Reduction of Flood Damage 530,000
Irrigation Benefits 0
Othzar Benefits 0
Total Annual Benefits 530,000
Total Project Cost Amortized at 2-5/8% 325,982
Annual Operation & Maintenance 22,000
Total Annual Costs 347,982
Benefit-Cost Ratio 1.52 to 1.00




B I N I BN B BN B B B B ae . :

i 3 . ' 3 . 6 5
x x
'Nﬂ"‘ff ______BEND ROAD
ARZONA CANAL CROSSING _
(SEE SHEET 3.27-8 R
OR DE TAIL) WZ%A
9 C 2 I, » 5 7
( 180 RIW X 8
\ \70 b = Cq
| <4
s - N,
g 2/
v 2/ /i
2 ol .
(@)
LA | B 3 g e
> [ /] @
Z /)
-y / il I S 1
o /
CAMELBACK / 23 - . . 7
& :
& INDIAN SCHOOL ____JLRrRD._ji
©o \1:!7Q, ; ——— ¢ i
‘g0 'V
7 —
28 (Y 27 26 | 25 A 30 29
T [ [
L ‘ SCOTTFDALE | 11807 /iy Q =40000 CFS
0 THOMAS, , N 179" RoAd L ¥ =gh TE 83 Ffs ,
l~\\ ‘ —
\ ‘
33 \\ 34 35 36 ‘
\ TYPICAL SECTION
' LINED CHANNEL
McDOWELL o ROAD | . ToN
& = |PROPOSED CHANNEL T !N
) f g
— |
4 3 [ |l
Ia n 6 L 5
) ‘ Al \
VAN \,  BUREN] 7 | J /§ \.
| Zj\}/;v o
I | Q\\
I0/" 12 l; - P
ENERGY DISSIPATING
% SECTICN - FLOOD CONTROL DISTRICT OF
16 5 3 14 LOWER INDIAN BEND CHANNEL
| n C al MAP NO.9.27-A
| 0 |
] TEMPE 7 $RA\A¢N SENCK:-{JR M?};ﬁt_’
< % N PHUENIX ARIZONA g SEPT _ 1962
< l




—

,’f ~ ;
b
/ %o,
(o]
SCALE
00 O 00 200

Base fopagraphic map
MAaricora CeunTy FLOOD
CoOnryAmacL oisTRICT

"INDIAN BEND PAamwAY "
Sheet 22

—
Q:26000-c:fs
-

20 4
4“, 2 T 37 /
s g Yo X « & .
R g ; o
= \\‘ ( < -“’.—J ENA N
) & > v & S8\
; R \ { o /\c _5 ~
-" . { ? 3 & h &)
\ “? N %, 3 £ e
= - y ~ ORI |
N ﬁ\ / 3 e A &Y
ik ! ) N N i A > P
2o &\ i ".' = / ) &)
x Y | . i 4 Grade a,—ea 4 !;
i b3 < of
. o { ) / ( Lower) g
N { 5
g i %
Ff L o JJ
v N =
3 LY
e % wat !EO o 5~ €
L \.,} = P JEl. 1280.04¢', ’ -\:,/1\:“'7_*‘
y ¢

O 10,000 cf.s.
when §lead chanml
3long canal built

/ Water/EL 1280

300

Togp Lining

X ey

ozt

PL:P&! ed channe
/

|
T

[i4e

—_—

L

‘»,»x

N%‘Nl- Refer to USE.D.

cAeber 96|

.
Z

e B

lndtan '%nrw l-h Channet "
Station ater ot Yo
+ uv om\ u.m. !\‘fun =
460480  and downstresm See Army Plans
x 460+ 00 125M.5 22 14 286
4710+00 1268.6 4.5 14 28.7
490+00 1270.7 23 34 20,3
500+00 2128 22 so 18,3
509400 12740 ° 20 Te 14
Siphon 2Tt 19t 280 2.5
\ Poel 1279 4
Rubble 1200 't (L] 63
L Chaoul‘ llows based on 4docoe c.fs 32,
" 0,
v Wations Sl gienprban shvg only. O w

06Le'x

00400
FL.z 1250,

; FLOOD CONTROL DISTRICT OF
‘ MARICOPA COUNTY

INDIAN BEND CHANNEL
INLET DETAILS -MAP NO. 9.27-B

DRAWN HECKED APP £ED
Y&G. FRN"WR én,%»—{
PHOENIX ARIZONA 7 sePT 1962

_




9.28 UPPER INDIAN REND ARE
0.28-A General
The upp2r Indian Bend arza lies above Arizona Canal
and is located Northest of thz City of Phoenix and has an
area of 187 square miles,

The runoff producing sections are the Phoenix Mountains,

Paradise Valley and Pinnaclza Pzak arsa located on the perimeater

of the watershed., Seneral drainage pattzrn is to the South-
west turning Southward at the COld Verds Canal,

Ground cover is sparse, espacially in the lower r=zaches
and ratio of runoff to rainfall is high, Soils in the hills
are shallow and rzlatively impervious, "ater concentrates

quickly in thz many washes and runs at high velocities on to

the rel~tively fl»t flood plain bedow.

9.20-B UPPER INPIan REND CHANNEL
9.28-B-1 General and Damages
Damages in the past herz have not been too severa
mainly bacausz most of the improvements have bzen re-
cent, ¥ major flood now would cause varying degre=s
of damage to approximatzly 200 homes and businesses,

Theare 1s also some farm land here that would

suffer damage.
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B-2 Plan

The upp2r Indian Bend may 2ventually warrant ex-
nensiva chann2l works but at the prasant time it can
by proper zoning be hz21ld as a vary wide flood plain
with somz clzaring and 2xcavation as a shallow =arth
channzal,

Thz 2lan that follows is for construction of a
2arth channz1,

An unlinzd channzl from Cholla Road and 36&th Straet
to the .rizona (Canal bz2low Incdian Bend Road with con-
crete box culvzrts to accommodatz low flows and wida
sections at half mile roads, T“xcavation ccsts r2-
ducad 5907 from unit prices uszd elsewhare assuming
excess dirt from channzl can bz 2asily dispos=zd of,
Channel to have 5:1 sideslop=2s and approximatz watar
depth of fivas fezt except at 1/2 mile road crossings,
sideslop2s (411 pe 15:1 with water depth of four fezt.
“ater leval width varies from 141 fzet at about Cholla
Road and 36th Street to 441 f=et at about Indian Tend
Road 1/2 mile =2ast of Scottsdalz Toad,

A summArry of costs can be found in tAable 9.28-1 and

Map 9.28-A shows location and pertinent sstructural data.
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TAELE 9.28.1 UPPIR INDIAN PEND SUMMATY

Tstimated Cost

Corps. of

o, Job Description Flood Control Dist, “ngine2rs
An Unlinad Channzl From Chella
Zoad and 36th Street Tc Th2
Arizona Canal Below Indien Eand
doad, 1Includzs Box Culvarts For
Low Flows

TOTAL $1,217,000 $§1,701,000

TOTAL PROJECT CCST $2,918,000

Flood Damage Without Frojzct 85,000
Flood Jamage with Project 9,000
Benafits from Reduction of Flood Damage 76,000
Irrigation RBenafits - 0 -
Other Benefits - 0 -
Total Annual Benafits 76,000
Total Projact Cost Amortized @ 2 5/87% 105,450
Annual Operation and Maintznance 19,000
Total Annual Costs 124,450

tenz2fit-Cost Ratio 0.51 to 1,00
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9.29 EVERGREEN AREA
8.29-A Ceneral

The Evercreen Area is located in the east central part of
Maricopa County anc¢ contains an area of 35 square wiles. The
runoff producing areas here are tne PMcDowell Mountains that
form the Watershed boundaries on the north. Practically all
the runoff is collected by thie Arizona Canal and is released
in the Evergreen Wasteway.

At the present time no appreciable damages are likely here.
The Salt River Indian Reservation comprises the larcer part
of tle watershed and improvements are at a minimum. In the
past, the ARizona Canal has been breached but damace was
minor.

The Flood Control District has recommended the Indians
run a diversion from the northwest corner of their Reserva-
tion to the southeast near Evergreen. The water can then be
taken over the Canal or into Salt River in controlled quanti-

ties.
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9.30 UPPER VERDE AREA
9.304A Ceneral

The upper Verde Area becins above Bartlett Dam;is located
in the northeast section of iaricopa County anc¢ containe an
area of 5188 square miles.

The runoff producing areas are the higher elevations of the
Mogollon Rim country. The mountains are brush and tree
covered, well rounded but relatively steep. Runoff here is
mostly controlled by the systems of dams on the Verde River
being mainly reculated by Bartlett Dam.

Flood damages in this area are difficult to assess. This
area would in flood contribute camaging flood water but the
damage caused is difficult to assign. There are presently no
plans for flood control in this area. Future developments
may change the picture. If conditions warrant, a re-survey
of the flood control problems here will be made anc necessary

action taken.
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31
9.31-A

Gr

LOWER VERDZ ADREA
General

The Lower Varda River area licss batween Rar+i=2tt and

anite Re2ef Dam and is locatad in the Nprthzast saction of

Maricopa County, Total arza is approximatzly 500 squar= milec,

1Y

Tha runoff producing araas arzs tha Mazatzal Mountains

on the East and thz icDow=ll Mountains on the “est. Tlood

water from this ar:2e could caus2 considarablz damage in ths

River Valley sincz therz is no appreciable storagzs below

Granite Reef Dam,

9.31-B

MAXWELL DAM

2.31-B-1 General

(AN

s dam 1is to ild into

=

Tha ovzr all plan for th
the planned terminal storage raservoir €72,00C acra-f22:
of flood control storage. WNecrly all damages causad by
a stancard flood along Salt Rivar will be preventad
by the construction of this dam along with the channel
improvements racommendad undzr Section 9 c-pn Telatively
minor damagzs along Salt River would still occur to
property locatad in and ime tely adjacant to th
river channzl., Downstrzam from thz mouth of thes Salt,
partial flood protaction would razsult, Control of
floods would bz effectad by r=ducing discharges to
approximately 30,000 to 50,000cfs.

Floods smallzar than 30,000 C.7.S. would not be
affactzd by thz oparation of this raservoir,
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©.31-B-2 Plan
An earthfill dam rising 16S fzaot abova the strzam
bad with a crast length of 5,200 feet._i;pillway will
be in the channzl saction of ths dam, The reservoir
will 2xtend about 10 miles Northward in the broad
Verde River Valley and about & miles zastward along
Salt River, Total storagz is planned to bz 860,000
acre-fzet with about 672,000 acre-fzet assigned to
flood storage.
Table 9,

31-1 shows a summary of costs and Map

9.31-A shows plannad extent and location,
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T4BLE 9.31.1 MAXWZLL DAM SUMMARY
Tstimated Cost
Corps, of

o, Job Description Flood Control Dist, Enginsars
1 Dam and Related works $ 650,000 $30,350,00)

(85,700,000 Allocatad To

Flood Control)

TOTAL PROJICT COST $31,000,000

"lood Demage Jithout Project 280,232
#lood Damagz with Project 39,232
~snefits from Reduction of Flood Damage 241,000
Zrrigation and Recreation Beonefits 128,000
Total Annual Benefits 369,000
Total Project Cost Amortizad @ 2 5/8% 235,000
snnual Operation and Maintznance 41,000
Total Annual Costs 276,00C
Benefit-Cost Ratio 1.3¢ - 1,00
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9.32

9.32-A General

5.32-B APACHE JUNCTION-GILBERT WATERSHED

COLDFIELD AREA

The Coldfield area is located in the east central part of
Maricopa County with the eastern part extending over into Pinal
County. The eastern section contains the Superstition i:oun-
tains and is characterized by steep rugged terrain that slopes
west toward the Apache Junction area.

The general drainage pattern is to the southwest witi: numer-
ous washes heading toward the Gila River. Due to the extensive
development in the south and western part of this area, a
major flood could cause severe damage.

Three projects are proposec for this area--Apache Junction
CGilbert Viatershed, Buckhorn- Mesa Watershed, and Mesa-Chandler

Gilbert Floodway:;

$5.32-B-1 Ceneral

This watershed is located in eastern section of the
Coldfield Area and will offer protection for the cilbert-
Chandler Area. The flood producing watershed is made
up principally of steep mountains up to 5000 feet
elevation and foothills lying between 1400 and 1700 £t.
elevation. Peak flows are of short duration but high
intensity. Due to steep slopes and high velocities, .-

serious damage can result from a major storm.

;.



On both sidzs of U,S, Highway (0-70-80 and 39
are locatzd many trailzsr parks, privatz homes, motzls
and business astablishments, The centar of this urban
areza is tne town of 4Lpache Junction. 1In thz Apachz
Junction - Cilbart arza, urban and commercial devalop-
ment has litzarally "exploded' during the last few y=ars,
Also included in this watershzd are some of the most
highly productivz irrigated farm land in thz Statz of
Arizona,

9.32-B-3 Damages

Th2a heavy rains in 1954 produced floods that
caused consida2rable damage, Thz highway was covarad
from six miles "fest to two miles Tast of Apache Junction,
Practically evary businzss establishment along the road
was damaged, In addition, many homes locatad in tha
surrounding arza werz seriously affected by flood wafer.

Pamage in urban arzas is just a part of thzs total
damage that may occur from a major storm. The highly
productive farm land as well as ivrigation systams
could be savercly damagad due to 2rosion and silt
deposition,

©.32-B-4  Plan

The ovzr all plan for flood control in this watzr-

shed includz2s onz ra2tarding basin and 14,8 miles of

floodways., This one ratarding structurs will control
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approximataly 338% of the watarshad ar-za,

Tha Powzrlinz ratarding structurzs will be built
South of U.Z, Highway 60-70-80-89 and "Tast of Vinzyard
Road, 3tructure will provid: protzction from thz2 17
storm, It will hava a total stovagzs capacity of 4,135
acre-faet, with 3,960 acrz2-fz22t resarvad for flood
water storagz and 175 acra-f22t fovr the 50 year
accunmulatad sadimant storage.

1.

Tha cdam will bz 3,9 milas long and have a

-]

maximum n2ight of 25 £22t, /An carth emergency spillway
600 fzeot wida2 with a capacity of 1,800 C,7.S, will b=
locatad at thz2 South 2nd of thz 2mbankm2nt, Th2

maximum relzasz from the 54 principal spillway will

[N

be 3238 cubic f2et per szcond,
The Powerline Floodway will convey floodwatax
from thz Pow2rlinz dam to the Toosavalt Watar

Conservation Floodway, This will be a combination

earth and rzinforced concrztza channel, ¥.tar from
the Vineyzar DZcad and Rittenhousz 2tarding structurazs
in the williamsChandlar Watzrshed will 2nter this
floodway at a junction structurz located at station
117+3C, 4 stilling basin will b2 constructad at tha
lower 2nd of tnz floodway,

Th=z Tooszvzalt Jatzar Cons=rvation District Tloodway
consists of thz existing floodway abovz the canal, It
will b2 enlarged to carry floodwatzrs originating bzlow

the floodwatar rztarding structuras,



The design capacity is variable but will be sufficient
to handle water flowing in from the Buckhorn-Mesa Watershed.
Water will be carried to Queen Creek or throucgh inlet

structures to the RWCD Canal for irrigation use.
A summary of costs can be found in table 9.32-1,
Table 9.32-A shows structural data and Map 9.32-A shows

planned extent and location.
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9.32-C BUCKHORN-MESA WATIRSHED

9.32-C-1  General
This watershed is locatzd in sastern Maricopa and
Northwestzrn Pinal County. Flood producing arzas are
the rugged Usury and Goldfiz=ld Mountains, Flood waters
drain down onto the wide alluvial fan where slopes are
flatter and channels become less defined., Drainage
pattern is to the southwest,
9.32-C-2 Development
The flood plain is reprzsentative of the Country
East of Phoenix and Mesa in which the population and
development rates have ''sky rocketed’ during the past
few years, It covers the rapidly expanding urban and
commercial developments along U,S, Highway 60-70-80-89
(Apache Trail) from Mesa East to thz Pinal County line,
The highway traverses the entire length of the water-
shed, Surrounding this rapidly expanding area are
some of tha most highly productive irrigated farm land
in the state,
Damage from a major storm in this watershed would
be very extensive,
9.32-C-3 Damages
Heavy rains result in destructive floods that cover
the residential and commercial developments along the

Apache Trail and the rich irrigated farm lands.
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From 1910 to 1960, 33 floods of varying magnitude
have occurred damaging land, residences, commercial
establishments, roads, highways and other physical
features, Runoff during 1954 storm inundated nearly
6000 acres of highly productive irrigated land.

Total estimated damage from a flood comparable to
the one in 1954 happening now would be £1,270,000,

9.32-C-4 Plan

The over all plan for flood control in this water-
shed will include four floodwater retarding structures
and 8,1 miles of floodways. It has been determ’ned by
extensive study that these four structures with inter;
connecting floodways with one common outlet will be
the most economical without sacrificing any benefits,
A debris basin and diversion box are also proposed so
as to properly utilize the floodwater for irrigation
purposas,

Weekes Wash Dam

The weekes Wash floodwater retarding structure
will be constructed northeast of Apache Junction on
Weekes ¥Wysh, This structure will provide floodwater
protection from storms up to and including the 17 event.
‘It will have a total storage capacity of 1360 acre-
feet, with 114C acre-feet floodwater storage and 220
acre-feet for a 50-year accumulated sediment storage.

The dam will be 1,2 miles long and have a maximum
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height of 41 feet. An emergency spillway 250 feet
wide with a capacity of 5490 cfs will discharge at the
east end of the embankment. The maximum release rate
from the 30-inch reinforced concrete pipe principal
spillway will be 105 cubic feet per second.

Apache Junction Dam

The Apache Junction floocdwater retarding structure
will be constructed north of the Town of Apache Junction.
This structure will provide floodwater protection from
the 1% event. It will have a total storage capacity
of 1035 acre feet with 930 acre feet for floocwater
storage and 105 acre feet for a 50-yr. acvumulated
sediment storage. The dam will be 2.0 miles long and
have a maximum height of 19 feet. An emergency spillway
with a width ofl50 feet and a capacity of 3100 cfs will
be located on the southeast end of the embankment. The |
maximum release from the 42-in. reinforced concréte pipe
principal spillway will be 173 cfs. An earth diversion
0.2 miles long will be constructed above the Apache
Junction /. Dam to divert floodwaters from a small wash

into the reservoir area.
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Signal Butte Dam

The Sicnal Butte floodwater retarding structure
will be constructed ahove the Apache Trail near the
Maricopa-Pinal County 1iine. ‘This structure will
provice protection from the 1% event. It will Lave
a total storage capacity of 1435 acre ft. with 1340 ac.
ft. for floocdwater stora¢e and 145 acre feet for a 50
year accumulated sediment storage. The dam will Dbe
3.1 miles long and have a maximum height of 18,0 ft.
An emercency spillway with a width of 200 feet and a
capacity of 4830 cfs will ke located on the east encd
of the embankment. The maximum release rate from the
54-in. diameter reinforced concrete pipe principal
spillway will be 294 cfs.

Spook ill Dam

The Spook Hill floocwater retarding structure will
be constructed abhove the Apache Trail and the iWew Bush
“ighway. This structure will provide floocwater
protection from the 1% event. It will have a total
storage capacity of 1230 ac. ft., with 1110 ac. ft. for
floocdwater storage anc 120 ac. ft. for a 50-yr.
accumulated sediment storage. The dam will be 4.9

miles long and have a maximum height of 15.5. An

-131-




emergency spillway with a2 width of 100 £+, ard capa-
city of 2580cfs will be located on the north end of the
embankment. The maximuvm release rate frcm the 5' x 5!
reinforced concrete box principal spillway will be:.

435 cfs.

Weekes Wash Flcodiray

A floodway 2.0 miles long will convey flocdwater
from the 30=-in. reianforced connretc ripe principal
spillway in =ltz%Weekes Wash Dam to the Apachz Junction
Dam, This flocdway will ke lined with reiniorced con-
crete with a stilling bhasin at the lower end and will

have a capacity of 105 cfs,

Apache Junction ¥I'loodway

A floodway 1.4 milec long will convey flccdwaters
from the 42-in. reinforced concrete pipe :principal
spillwayv in tho Apache Junction Dam zast to the Signal
Butte Dam. This £flocdway will be lined with reinforced
concrete with a stillirg basin at the lower end and

will have a capacity of 173 cfs.

Signal Butte Floodway
A fkecdway 0.8 miles long will ccnvey flocodwater
from the 54-in. reinforced concretes pipe principal

spillway in the Sigral 3Butte Dam to the Spook Hill

- 3 -132~
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This floodway will be lined with reinforced concrete
stilling basin at thz lower end ard will have a

capacity of 294 cfs.

Spook Hill Floodway

A floodway 3.9 miles long will convey floodwater
from the Spook Hill Dam to the Southern Canal and the
Salt River. The earth section will be 2.1 mi. long and
1.8 mi, will be lined with reinforced concrete and will
have a capacity of 435 cfs. The lined section will
empty into a wash. Floodwaters from the floodway
and the wash will be conveyed into a debris basin
immediately above ths Southern Canal. Floodwaters may
be released into the Canal throcugh a division
box with gates or through the proposed Spook Hill

floodway to the Salt River.

Debris Basin

The debris basin will have a total capacity of 48
ac. ft. of which 40-ac. ft. are for floodwater and 8
ac. ft. are for sediment. The dam will be 19 ft. high
and 0.2 mi. long. It will release 590 cfmx. 1Its purpose
is to remove cediment from water used for irrigation.
There will be a division box in conjunction with the de-
bris basin so as to accomplish the diversion of floodwater

released from the structures into the Southern Canal.

See tables 9.32-2 and 9.32-B, and Map 9.32-B.
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9.32-D WILLIAWS - CHAANDLER WATZERSHE
9.32-D-1  General
The watershad is composed primarily of stee
mountains batween contours 1,700 and 5,000 and foothills
lying between contours 1,400 and 1,700, Flow is
generally in a southwesterly direction into the broad
g and levzl plain, Velocities in thz washes are usually
high duz to stzep slopzs and well defined channels,
9.32-D-2 Development and Damages
Many homes, businesses, highways and roads are
located in the flood plain, U,S, Highway 60-70-80-89
crosses the flood arza and is subjact to flood damage
with consequent interruption of traffic. Williams Air
Force Base is considered vulnerablzs to heavy floods
even though protective dikes and channels have becn
constructed there,
The town of Chancdler would probably suffzr damage
from a heavy flood. The heavy rains in 1954 caused

extensive damage in the watershad, Damage of urban
areas is only a part of the total damage, Surrounding
them are many acres of farm land, also subject to
damage from flood water,
9.32-D-3 Plan

Structural measures to be installed are those named-
ed to reducedamages causad by flooding and those needed
for agricultural water management, Two floodwater re-

tarding structures controlling 667 of the watershed
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area, 9,2 miles of floodway construction, and one
irrigation water turnout structure with gates ars in-
cluded in this plan,

Vineyard Road Dam

The Vinayard Zoad floodwater ratarding structure
will be constructed immediately cast of Vineyard Road
in Pinal County. The structure will provide floodwater
protection from the 1% svent, It will have a total
storage capacity of 4,310 acre-fzet, with 4,110 acre-feet
allocated tc floodwatar storagz and 200 acre-f2et allocat-
ad to a 50 y2ar accumulated sediment storage. Th2 dam
will be 5 miles long and have a maximum height of 21
feet, The maximum release ratz from the 6' x 6' rein-
forced concrete culvert principal spillway will bz 705
cubic feat per s2cond and will drain the runoff from
the 1% event in about 10 days, The emergency spillway
will be of =arth construction and will be locatasd around
the south end of the embankment,

Rittenhousz Dam

The Rittaznhouse floodwater retarding structurzs will
be constructed 2ast of the LRittenhouse Auxiliary Air
Field in Pinal County, This structure will provide
floodwater protection from the 17 event, It will have
a total storage capacity of 3,770 acre-feet with

3,590 acre-feet allocated to floodwater storage and 180
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acre-faat allocated to a 50 yz2ar accumulated sediment
storage, The dam will be & miles long and have a
maximum height of 22 fezet. The maximum release rate
from the 54 inch diameter reinforced concrete pipe
principal spillway will be 313 cubic fzet p2r second
and will drain the vunoff from thz 17 event in about
10 days. The emergency spillway will be of earth con-
struction and will be located around the south end of
the cembankment,

Rittenhouse Floodway

A floodway 1.2 miles long will convey floodwater
from the principal spillway in the Rittenhouse dam to
the Vineyard Road dam, The capacity of this floodway
is 313 c.f.s. The floodway will be lined with rein-
forced concratz with a stilling basin at the lower end,

Vineyard Road Floodway

A floodway (0.8 miles long will convey floodwaters
from the 6'x6' reinforced concrate culvert principal
spillway in the Vineyard Road dam to a reinforced con-
crete junction structure in the Powerline floodway in
the Apache Junction-Gilbet Watershed, The capacity of
this floodway is 705 c.f.s.

Roosevalt Watexr Conservation District Floodway

The existing 7.2 miles of floodway within this

watershed above the Roosevelt Jater Conservation District

Canal will be enlarged to ccollzact and discharge flaod
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9.32-E,

waters from tha Vineyard Road floodway plus the flood-
waters from the uncontrolled area bzlow the dams. This
7.2 miles of improvement of the floodway represents a
portion of the total 14,6 miles of floodway improvemant
proposed in the two watershads., The remaining 7.4 miles
of floodway improvement is proposad within the Apach=
Junction-Gilbert Vatershed, The floodway capacity
varies from 4,133 c.f.s., to 4,633 c.f,s, These flood-
way improvements are designa2d to convey the 17 event,

Measures for Irrigation

A reinforcad concretes structure with gates is
planned in the levee between the Roosevelt "ater
Conservation District floodway and canal below the
junction with the Powerline floodway. This structure
will permit floodwaters to enter the canal, when desired,
and be utilized for irrigation purposes, This structurz
will have a capacity of about 500 c.f.s.

A summary of costs are shown in table 9,32-3, Locations are
shown on Map 9.32-C and extent of structural works is shown

in Table 9.32-D.
MES/A, CHANDLER, GILBERT FLOODUVAY

9.32-E-1 Ganeral

Affectaed by this floodway is one of the most high-
ly developed areas in Maricopa County including the
population centers of Mesa, Chandler and Gilbert.

Topograph of this area is characterized by re-
latively flat terrain with developed irrigation systems.
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The gonaral drcinage pattorn is to, the Southwest and
eventually tc the Gila River, Presently the‘urban
ar2as havz no outlet for storm runoff and this floodway
will provida one,
9.32-E-2 Devzlcpment and Damagsas
This valley area is highly daveloped and has ex-
pandad at a trem2ndous rat2 in the past few years, It
includes llesa, Gilbert, and Chendlar as thes major urban
areas, Therz are also smaller concentrations of
population at fzst Chandler and Hightown, Numerous
roads, irrigation works, and other improvements would
be severasly damaged by a major flood.
9.32-2-3 Plan
The ovar all plan for handling floodwater im this
area consists of a system of channels to sarve the
population centers of Mesa, Chandler, Gilbert and
adjacent developments. The Mesa., Channel will begin at
Baseline Road % mile West of Country Club Drive and run

South to a point at approximately the center of Section

9, Township 1 South, Range 5 Zast wherz it joins a

channel coming from Gilbert to form the main channel
serving the whole area,

A similar channel is planned for chandler to run
along Pzacos Road Yest to join the main canal where it
enters thz Salt River Indian Reservation, The main
channzl continues on to eventually drain into the Gila

River,
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The main channel is designed to carry a 5 year
flood., Total length of main channel is 22 miles and
will be 10 fz2t deep with a 10 foot bottom width, Th=
Chandlar floodway will be saven miles long,

The U.S, Corps of Engincers will be raquested to
make a study of this problem,

A surmary of costs ara shown in tabla 9,32-4

and Map No, 9.32-D shows plannad extent and location,
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TABLE 9.32-1 APACHE-JUNCTION-GILBERT WATZIRSHTD SUMMARY

Tstimatad Cost

o, Job Dascription Flood Control Dist,
1 Powarline Ratarding S¢ructura $ 842,000
2  Pow2rlinz Floodway 138,100
3 R.W.C.D. Floodway 228,800
TOTAL 81,208,900
TOTAL PROJZCT COST ¢5,012,600

Floocd Pamage Jithout ~roject

Flood Damage with Project

22nafits from Reduction of Flood Damage
Irrigation Bz2nafits

Oth2r Benzfits

Total Annual Benefits

Total Project Cost Amortizad @ 2 5/8%
Annual Operation and Maintenance

Total Annual Costs

Benafit-Cost Ratio 1.40 to 1,00

s.C.8.
1,170,000
2,257,600
376,100
$3,803,700

347,810
73,860
273,950
= B -
2,800
276,750
181,200

197,500



TATLE 9,32-2

BUCKHORIN-1MZSA WATERSHED CUMMARY

Tstimatad “ost

Ho. Jcb Dascription Flood “ontrol Dist,
1 Apache-Junction Retarding S 679,400 $

Structura
2 Signal Butte Retarding 1,095,¢€00

Structure
3 Spook Hill Retarding Structure 1,123,300
& Wezkes Wash Retarding Structure £05,500
5 Apache-Junction Floodway 25,600
6 Signal Butte Floodway 14,300
7  Spook Hill Floodway 144,700
8  Wezkes wash Floodway 35,800

TOTAL $3,574,200
TOTAL PROJECT COST 87,429,200

Flood Damage Without Project

Flood Damage with Project

Benzfits from Reduction of Flood Damage
Irrigation Benafits

Other Benefits

Total Annual Benefits

Total Projsct Cost Amortized @ 2 5/8%
Annual Operation and Maintznance

Total Annual Costs

Benefit-Cost Ratio

1,78 to 1,00

5048,

443,600

559,500

812,000
391,000
339,100
229,000
630,400
450,400

83,855,000

602,720
120,520
481,800
16,350
1,280
499, 440
268,500
12,500
281,000



Il
I TARLE 9.32-3 WILLIAMS-CHANDLER WATZRSHID SUMMARY
I Tstimatad Cost
l Mo, Job Description Flood Zontrol Dist, S.C.5.
1 Dittenhousa Retarding ¢  256,2C0 $1,109,200
I Structure
2 Vina2yard Road Retarding 337,600 1,336,000
I Structure
3 Rittenhousa Floodway 4,900 403,500
I 4  Vineyard Road Floodway 10,200 291,200
5 R.W.C.D. Floodway 228,000 596,100
l TOTAL $ 836,900 $3,7383,000.
l TOTAL PROJECT COST $4,574,900
l Flood Damage Without Project 383,150
Flood Damage with Projact 103,300
l Benefits from Reduction of Flood Namage 279,850
Irrigation Benefits 41,000
I Other Benefits 5,200
Total Annual Benefits 326,050
' Total Project Cost Amortized @ 2 5/8% 165,300
I Annual Operation and Maintenance 23,700
Total Annual Costs 139,000
I Benefit-Cost Ratio 1.73 to 1.00
i
il
i
I




l TAZLE 9,32-4 MESA, CHANDLEZ, GILBERT FLOOIFAY SUMMARY

I nstimatad Cost

l ilo, Job Description Flood Control District Other

I 1 lizsa-Gilbert Floodway $ 300,000 £1,870,000
2 Chandlzr Flcodway 40,000 100,000

I 3 Eridg2s and Othexr Structurzss -0 - &30,00C0

TOTAL $ ¢00,000 £2,5600,000

l TCTAL PR0J3ECT COST $3,000,000

l Flood Damagzs without Project 260,530

l Flood Damagz with Project 1,000
Cenafits from Reduction of Flood Damage 259,530

I Total Annual Banafits 259,530

l Total Projzct Cost ‘tmortized @ 2 5/8% 108,420
Annual Oparation and Maintenanca 14,000

' Total Annual Cost 122,420
Benafit-Cost Ratio 2,11 to 1,00

I A




TABLE 9.32-A

2
(o)

H OO0V D WN -

o

A2
13
14
15

(o)

NS W HIZ

10
11
12
13

STRUCTURAL DATA

APACHE JUNCTION-CILBERT WATERSHED

Retarding Structure

S

Structures

Item Units Powerline
Drainage Area sq.mi. 49.9
Sediment Capacity ac, k. 175
Flood Water Capacity ac.ft. 3,960
Total Storage Capacity ac.ft. 4,135
Total Surface Area acres 690
Length mi. 3.9
Maximum height ft. 25.0
Total Volume of fill cu.yd. 936,000
Principal Spillway size in. 54
Maximum Release Rate cfs 328

COST DISTRIBUTION

Total Construction Cost 1,170,000
Contract Administration 9,000
Right of Way ' 833,000
Relocations & other costs 0
Flood Control Dist. Cost 842,000
Total Project Cost 2,012,000
FLOODWAYS
Item Units Powerline
Discharge Capacity cfs 1,033
Length ft. 38,890
Avg. Bottom Width ft. 6.0
Avg. Depth £t. 1.0
Avg. Side Slope 1% : 1
Excavation ca.yd. 150,000
Concrete cu.yd. 20,890
COST DISTRIBUTION
Total Construction Cost $2,257,600
Contract Administration 17,400
Right of Way 120,700
Relocations & other costs 0
Flood Control Dist. Cost 138,100
Total Project Cost $2,395,700

Structures

RWCD
2,550
39,100
80.0
5.0
3:1
508,500
0

$376, 100
2,900
225,900
0
228,800
$604,900




TABLE 9.32-B STRUCTURAL DATA
BUCKHORN-MESA WATERSHED

Detention Structures

Structures Debrics
No. Item Units Apache Jct. Signal Butte Spook Hill Weekes Wash Basin
d Drainage  Area sq.mi. 8.2 14.3 1.8 10.9 1.0
2 Sediment Capacity ac.Et, 105 145 120 220 8
3 Flood Water Capacity ac.tt. 930 1,340 1,110 1,140 40
4 Total Storage Capacity ac.ft. 1,035 1,485 1,230 1,360 48
5 Total Surface Area acres 220 340 340 150 10
6 Length mi. 2.0 3.4 4.9 1s2 0.2
7 Maximum Height ft. 19.0 18.0 15.5 41.0 19.0
8 Total Volume cu.yd. 420,000 525,000 790,000 381,000 33,000
9 Principal Spillway size in. 42 54 60 x 60 30
10 Maximum Release Rate cfs 173 294 435 105 590
Cost Distribution
11 Total Construction Cost $443,600 $559,500 $812,000 $391,000
12 Contract Administration 3,400 4,300 6,200 3,000
13 Right of Way 675,000 1,091,000 1,167,100 402,500
14 Relocations & other Costs 0 0 0 6
15 Flood Control Dist. Cost 679,400 1,095,500 1,173,300 405,500

16 Total Project Cost 1,123,000 1,655,100 1,985,300 796,500




T2BLE 9.32-C

e Item

1  Discharge
Capacity

2 Length

3 Av. Bottom
Width

4 ALv. Depth

5 2v. Side Slope

6 Excavation

7 “oncrete

8 Total
“onstruction
Zost

S <“Zontract
Administration

iC Right of Way

11 Relocations and
other costs

12 Flood Contrcl
District Cost

13 Total Project

Cost

Units

cu.yds.

cu.vis.

STRUCTURAL Di.T:
BUZTKHORN-MES/: WATER SHED FLOCDWIYS

Structure
I.pache Signal Spock
Jun-tion Butte Fiil
173 294 435
7,215 4,420 20, 33C
5.5 5.C 70
3.3 3.C 5

Vertinsal
14,5C0
2,43C

~0ST DISTRIBUTION

Dollars

339, IGO0

2,600
23,000

14,300

4

, 3CC

N
(O]

63C, 4CC

5,1C0
1¢8, 0CC

144,7GC

775, 1CG

Veelkes
Wash

Vartical
19, 5CC-
3,G35




' TABLE 9.32-D STRUCTURAL DATA
WILLIAMS~-CHANDLER WATERSHED
I Retarding Structures
Structures
I No. Item Units Rittenhouse Vineyard Rd.
1 Drainage Area sqg.mi. 51.3 57.8
2 Sediment Capacity ac.ft. 180 200
l 3 Flood Water Capa'y ac.ft. 3,590 4,110
4 Total Storage Cap'y ac.ft. 3,770 4,310
5 Total Surface Area acres 680 840
I 6 Length mi, 4.0 5.0
7 Maximum Height ft. 22.0 21.0
8 Total Volume of fill cu.yd. 883,000 1,035,000
I 9 Principal Spillway in. 54 72 x 72
10 Maximum Release Rate cfs 313 705
' COST DISTRIBUTION
11 Total Construction $1,109,200 $1,336,000
12 Contract Administration 8,500 10,300
' 13 Right of Way 247,700 327,300
14 Relocations & other costs 0 0
15 Flood Control Dist. Cost 256,200 337,600
' 16 Total Project Cost 1,365,400 1,673,600
FLOODWAYS
' Structures
No. Item Units Rittenhouse Vineyard Rd. RWCD
i 3 Discharge Capacity cfs 313 705 4,633
I 2 Length £t. 6,390 4,430 38,000
3 Avg. Bottom Width ft. 7 +5 6.0 100.0
4 Avg. Depth ft. 5o 5.3 7.0
' 5 Avg. Side Slope Vertical 1.5s1 3:1
) Excavation cu.yd. 20,000 13,000 832,000
I 7 Concrete cu.yd. 2,590 2,100 0
COST DISTRIBUTION
l 8 Total Construction Cost $403,500 $291,200 $538,100
9 Contract Administration 3,100 2,200 4,700
10 Right of Way 1,800 8,000 217,900
l 11 Relocations & other 0 0 5,400
12 Flood Control Dist. Cost 4,900 10,200 228,000
' 13 Total Project Cost 408,400 301,400 826,100
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LOWER QUEEN CREEK ARFA

9.33-A General

The Lower Zuecen Crezk arza begins below Whitlow Dam and
is located in the extreme Southeast corner of Maricopa County
and contains an area of 530 squarz miles, This area is long
east-west and lMaricopa County-Pima County line runs down tha
center of the watershad,

The arca above the outhern Pacific Railroad to the Tast
is rclling, moderatzly steep and characterized by many small
Washes that cut through to Queen Craek, BRelow the railroad
ther terrain is much flatter and channels become less defined,

Therzs are cextensive davalopments along wucen Creck
mostly within Maricopa County. A greater part of flood damage
that occurs is within this county.

Two watershed projects are plannad for this arza, On=

project extends into this area from arsa 32,

9.33-B SAN TAN WATERSHED

9.33-B-1  General

Although located in Pinal County the San Tan
Mountains contribute runoff that affects developad z2reas in
Maricopa County, . " .

The flood producing arza contains primarily steep
mountains between contours 1,300 and 3,100, The topograph is
characterized by many washes which come down from the North
slopes of the “an Tan Mountains into a broad and lavel plain,

Rainfall concentrates quickly in these washes and then runs
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across th: plain in a Mortharly lir:ction,

9.33-B-2 Developement and Damage

The flood plain arza is roughly trapezcidal and z2longated,
in the EZast-West diraction., Approximately ona-fourth of the
watershed is under irrigation with water supplied from wells,
Principal urban devzlopment is Chandler Heights,

Water flows across the devzlopad areas evary yzar causing
damage in many locations, Damagz to roads, irrigation

structuras as wz2ll as the land is heavy,

9.33-B-3 Plan

9.33-C

Over all plan for flood control in this watershed con-
sists of a system of detention leveas and floodways tc inter-
cept and convey the flood water from the mountain areas down
to Queen Crezk, Therzs will be four retarding structures and
four floodways. Zach levee will have uncontrolled outlets of
a size suitable to discharge a pradetermined amount of water
into the floodways below,

A summary of costs for the complete watershed can be
found in table 9.,33-1 and Map 9.33-A shows extent and location,

Relatequﬁﬁruct 5 ll?-l%ﬂs?n be found in table 9.33-B.

9.33-C-1 General

Floodwaters rzaleased by the proposed projects in the
Southeastern part of Maricopa Zounty are directed into the
Roosevalt "ater Conservation District Flcocodway. Also
emptying into this floodway is water from lower juesen Creek,

All of this weter is then carried on to the Gila River
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Indian Reservation in the Northwest %, Section &, Township 3
South, Range 6 Zast, [ctual flood volumes, however, will be
much less than in the past because water will be r=leasad in
controlled amounts. This contrcl will be zsffected by the
Retarding Structures plus the Whitlow anch Dam,

The purpose

O
, I

this plannad floodway is to carry this
controlled flow of approximately 7,000 C.7.S. to the Gila River,
9.33-C~2 Developments and Damages
Locatad bzlow the point of releasez of this water are
many dwellings along with schools and churches., There is
also approximatz2ly 3,000 acres of cultivatad land along with
numerous irrigation facilities, /.11 of theszs developments
would be subject to damage from floodwater,
9.33-C-3 Plan
The plan for disposal of this floodwater consists of an
earth channel beginning in the Northwest %, Section 4, Township
3 South, Range & Zist, The chann2l runs generally Southwest
to a point just abova the Gila Butte; thence South into the
Gila River, xisting bridge at Highway 87 will have to be
widened and a new bridge will be required on Highway 387,
The channzsl will be approximately 7.6 miles long and vary
from 150 to 400 feet in width, Dischargs capacity will bz 7200

C.F.S. . Zxcavation will be used to build a dike on =ach side

of the channel,
For any structural data see table 9,33-C, Map 9.33-PB

shows plamnned location and extent.
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TABLE 9.33-1 SANTAN WATERSHED SUMMARY

Estimated Cost

No. Job Description Flood Control District SCS

ki Hunt Highway Retarding Basin $ 205,000 $ 520,000
2 Gold Mine " " 124,000 195,000
3 Earth Crack N ¢ 124,000 195,000
4 Chandler Heights " 204,000 550,000
5 Hunt Highway Floodway 12,000 260,000
6 Gold Mine = 11,000 104,000 -
7 Earth Crack . 11,000 104,000

8 Chandler Heights Floodway

204,000

650,000

TOTAL $895,000 $ 2,678,000
TOTAL PROJECT COST $3,573,000

Flood Damage Without Project 350,000
Flood Damage With Project 100,000
Benefits from Reduction of Flood Damage 250,000
Total Annual Benefits 250,000
Total Project Cost Amortized @ 2-5/8% 129,000
Annual Operation & maintenance 15,000
Total Annuél Cost 145,000
Benefit-Cost Ratio -~ 1.72 to 1.00



' TALBLE 9.33-24 STRUZTTURAL DATL
SEN TAMN WATZRSH=D
' RETARDING BASINE
l No. Item Units Structures
sqg.mi. Funt GoiZmine Tarth chandler
Highway Zrack Heights
' 1 Drainace irez g LA . 8.8 13 1.2 7.0
2 Sediment
' Capacity et 15¢C 1C 1C 508
3 Flood Water
' Capacity ae.£t. 1,056 19¢ 19¢C SCC
4 Total storage
. Capacity Sl el 5 = 1,2€C 200 2CC 85
5 Total Surface
Area acres 3C0C 132 145 273
l 5 Length mi. 3.C 2:0 ¢, 2:3
7 Maximum
I Feight £t 18.C 15.C 16.0 22.0
€& Tctol Volume
of fill ~u.yds. 49C,C0C i3e,cce 15C, COC 480, GoC |
I 9 Principal |
Spillway Size in. 54 54 54 54
' 1C Maximum
Relecase Rate cts 3CC 35¢C 30C 350
I TOST DISTRIBUTICHN
11 Total Dolliars
Z“onstruction
' Tost 520,000  195,0C 195,000  65C, 000
12 Zontract
idministration 5,CCC £,CCC 4,GCC0 4,000
l 13 Right of Way ‘ 2CC, CCC 12(¢, €00 12G,0CC L
12 Relocations =2n~
' Other Costs - ~C- ~C- ~C- -G-
12 Flood Zontrcl
l District Cost 205, CCC 124,000 124,00C 2C4,0C0
15 Tctal Project
~ost 725, C0C 3i2,CGC 319,00C es54,Ccce




TARBLE 9.33-B STRUCTURAL DATA
I SAN TEN WATERSHED FLOCDWAYS
No. Item Units Structures
. Hunt Geldmine Ezrth Chandler
Highway Crack Heights
I 1 Maximum
Discharge cfs 250 300 350 400
l 2 Length £t 5,200 2,000 2,000 21,120
3 Av. Bottom
Width ft. 10.0 10.0 100 10.0
. 4 Lv. Depth £t 4,2 4,2 Bl 4.0
' 5 OL~v. Side Slope 1:1 1:1 1:1 1:1
6 Excavation cu.yds. 15,0C0C 6,000 6,000 45,000
I 7 Concrete cu.yds. 2,000 800 800 5,C00
COST DISTRIBUTICN
l 8 Total Dcllars
Construction
Cost . 260,000 104,0C0C 104,000 650,000
l 9 CZontract
Iidministration " 2,0C0 1,000 1,000 4,000
l 10 Right of Way " 10,000 10,000 10,000 200,000
11 Relocations and
' Other Costs 1 -0- -0- -0- -0-
12 Flood Control
I District Cost - 12,0CG 11,000 11,700 204,000
13 Total Project
' Cost 1 272,000 115,000 115,000 854,000
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