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FLOOD CONTROL DISTRICT
of

LVlARICOPA COU1\TTY
4701 East Washington Street

phoenix 34, Arizona

Board of Directors
Flood Control District
Phoenix, Arizona

Honorable Board:

Submitted herewith for your consi6eration is the Comprehensive
Flood Control Program Report for Maricopa 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 flooc
control problems, recommended solutions, and cost estimates.

3. A summary showing the recofi~ended 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 asencies
and on experience and studies made by the staff of the Flood Con
trol District.

The Citizens· Advisory Board on revieweo
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 recon®ends
its adoption.

Respectfully submitted,

CITIZENS' ADVISORY BOARD

Chairman
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SECTION 7

RECO~WlliNDATIONS & smv~R~

7.l-A GENERAL

As a result of the various studies of flood control problems

in Maricopa County, the Chief Engineer and stQff 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. In

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 l such as McMicken Dam and others. Also, the District

may in the future enter into agreement with any group or agency to
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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.
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7.l-B a2CO~~NDED PROJECTS AND PLANS

7 .1-B-1 SALT RIVZR CHAU::JEL

B. Construct short leve2s along Salt ;:-'..iver between ~·Oth

Street, Pho8nix and Tempe Butte, Tempe.

b. Channel clearanc; along Gila and Salt River from

Gillespie Dam to Granite Reef Dam.

7.l-B-2 BOX CANYON DAM

a. Construction of an 2arth-fill dam across the Hassayampa

~iver. Dam will be approximat3ly 246 feet high and stor2

200,000 acre-feet of water.

b. Construct related outlet works to provide for flo04

control and domestic water.

7.l-B-3 SOL WASH CHANNEL

a. Plan calls for channel clearing and excavation beginning

at U. S. Highv1ay 89 and extending '-'Jest to Flying 1,'EIl vJash;

thence up Flying llE,J Fash to a point above the Country Club.

b. Channel clearing will consist of removal of all brush,

trees and debris.

c. Excavation will consist of digging a pilot channel for

the planned total length of the wash.

d. Total planned channel work will cover approximately

2.0 miles.

7 .l-B-l~ P~JDER HOUSE \:!ASH

a. Construction of an earth-fill dam on the ~ash Northeast

of ~]ickenburg. Dam will be approximately 35 feet high and

store 150 acre-feet of flood water.

b. Related outlet works and emergency spillway.
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7.1-B- 5 CASANDRO vJASH DAM

a. Construction of an earth-fill dam across the Pash just

North of U.S. Highway 60-70 and just West of City of

wickenburg. Maxi~um height of the dam will be 24 feat and

planned flood water storage is 90 acre-feet.

b. Related outlet works and emergency spillway.

7.1-B-6 Sm~SET AND Sm~NY CAVE DAMS

a. Construction of an ea~th-fill dem en each of these two

small washes o He1ght of these dams 2~8 approximately 20

feet and total storage of both reservoirs is 137 acre-feet.

b. Related outlet works and emergency spillways.

7.1-B-7 BUCKEYE RETAJnING STRUCTU~E ~~ID FLOODWAY

a. Plan calls for construction of a system of channels,

retarding structures and a diversion to carry flood water to

the ~assayampa River.

b. There will be 2 retarding structures approximately 12

miles long. Maxi~Jm height of the dams will be 25.0 feet

and total s~ora32 ~7ill be 5550 aC::"'--3 feet.

c. In conjunction with the retard~ng structure, two f1ood

ways and one diversion will be constructed.

7.1-B-B BENDER AND SAN TANKS IMPROVEr1ENTS

a. Construction of apprmdmate1y 2 0 5 miles of dikes along

each side of each ~'Jash to guide flood ~1ater into the pro

posed channels.
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b. Ch~nnelization of Bender and Sand Tank Washe3 to make their

capa~ity ade~uate to car~y designed flows. Total length of

cha~~el will be appro~i~atel~ 1.5 miles. Design capacity 

6,000 cfs.

c. Relocation of the present siphon in Bender Vash. Redesign

will allow canal ,-Jater to go under the wash.

7.1-B-9 DEER VP.J..JLEY GROUP

a. North Phoeni:~ f1ount3ins Diversion - Construction of a channel

from 20th Street to Cave Creek, parallel to the Arizona Canal,

emptying into the Arizo~a Canal Diversion and eventually into

Sknnk Creek.

Construction of a channel from 38th Street to 48th Street,

pvrallel to Arizona Canal for disposal of flood water to the

Salt River through the old Cross-Cut Canal. Channel will be

lined a~d have the necessary inlet and outlet structures._

Cost sharing as given ~or this project is baRed on the U.S.

Co=ps of Engineers contributing a share of the total cost.

If they do not, then the Flood Control District will either

have to support the complete project or else build it as a

joint venture ~ith th~ City of Phoenix.

b. Arizona Canal D~version - constructio~ of a cha~nel parallel
-........--.- -

to the Arizona C&nal running from the Cave Creek west to Skunk

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

Cave C::::-eek entrance about 0.5 miles \'\Test of 19th Avenue.
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c. union Hills Diversion - Construction of ~ lined chan::lel

o. New River Dam - an ea~ th-fi 11 dam ~ocated 011 NE-'" River in

beginning approximately at 36th Street be~ween 3ell ~o~d and

Union Hills Driv8 running generally west to G~pty into Skunk

Creek. Channel will be concrete lined with necessary inlet

structures.

Plan consists of a lined channela. Gler-dale-Peoria Drain.

t~2.p9zoidal in shape, with 2:~ side slopes, from 51st Avenue

and ~ mile south of OlivE ~venile running ~e3terly for 2~ miles,

then southerly ~ mile, ·then westerly about 3~ miles to New River.

b. Maryvale-Glendale Drain

A lined channel runni~g from the Grand Canal ~ mile west of 67th

Aver-ue westerly approximately 5~ miles to th9 rigua ~ria Rive~.

Section 26, To",mship :3 I:Jorti1, Range .1 Easi:, approxim~tely 8

miles northwest 0= Adobe'. Dam will contain c:pproxirJately

1,300,000 cu. yds. of fill and store 33,500 acre feet of w~ter.

Related outlet :mo ~mers·e!"'.cy sp:i.ll'.vay incJ.uded.

e. Adobe Darn - an earth-f3.lJ darn lor::at~d in Tmmshi;? 5 North,

Range 2 East, in Section 27 and 34. Reservoir will store

approximately 13,000 acre-feet of flood water and dam will

contain 1,000,000 cu.yds. of fill. Outlet 'works and em~rg€~cy

spillway will be included in the construction.

7.1-B-IO WEST PHO&~IX FLOODWAYS
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c. West Phoenix-Maryvale Drain

Planned to run from 47th Avenue at the Grand Canal south to

a. Alterna t8 number one cor~sists of building an c.:'~th dike

2,900 feet long ~cross the natural spillway and construction

of a ne,,' spillway on the "(;lest side of the old dam.

b. Alternate number two involves construction of an e2rth-fil}.

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

Cost sharing uS given fo~ the above projects are based on thG

U.s. Corps of Engineers contributing a share of the total cost.

If tDey do not! then ~he Flood Control District will either

have to support these p=ojects or else build the~ as a joint

venture with the City of Pho2nix.

7.l-B-ll CAVE CREEl: DA~1 MODIFI :i\TION

,I
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dam across the natural spillway as above. An upron will be

poured below the old conc2:"ete dam and flood ',vater ,-,ill flo',v

the da~ during the floods.
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7.l-B-12 CAVE CREEK T~~N DI~E

a. ~ork plan consists of constr~cting approximately 800 fset

of earth dike with rock r~v2tment on the wash about one-half

mile East of th.= cent~r of the town of Cave .. Creek.

7.l-B-13 GUADALUPE ~ETAJDI~G STRUCTUPES AND FLOOm~AYS

a. Construction of three retarding levees of varying lengths.

Average height is approximately 15 feet and total storage is

1170 acre-feet.

b~ Construction of four floodways in conjunction with the

retarding structur3S to co~vey floodwater eventually to the

Gila River.

Channels will be concrete lined and have adequate capacity

to car~J maximum flow from the retarding basins.

7~1-B-l4 LOW8R I~IDIAN BEND CHANNEL

a. Plan is to construct a lined channel, trapezoidal in

section, from the Arizona Canal at Indian Bend running South

erly to and entering Salt River at about 0.5 miles East of

Scottsdale Road.

be Bottom width is 14 feet and depth varies from 23 to 26 ~

feet with a crossing structure over the Arizona Canal and an

energy dissipating structure at the Salt River.

7 • l-B-15 1'1AX\1ET.,1 DM1

a. Construction of an earth-fill dam rising 169 feet above

the streambed v7ith a crest length of 5,200 feet •.

Reservoir will store approximately 860,000 acre-feet with

672,000 acre··£eet assigned to flood trJater storage.

b o Spillway will be built in the channel section of the dam .

Related inlet and outlet works also included.
-28-
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7.1-B-15 APAC:~ JUNCTION-GILBERT STRUCTURES

a. Construction of one retardins basin and 14.8 miles of

floodways.

b. Retarding structure will be built south of u.S. iignway

60-70-80-89 and west of Vineyard Road. Total storage capacity

will be 4,135 acre-feet with 3,950 reserved for flood storage.

Dam will be 3.9 miles long with a maximum height of 25 feet.

c. Floodways will be constructed to operate in conjunction

with the retarding structures to safely carry the floodwater ~

to Queen Creek. Maximum capacity will be 2,550 cfs.

7.1-B-17 BUCKHom~-MESA STRUCTUP~S

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 box will be included so as

to pr9perly utilize the floodwater for irrigation purposes.

The above plan as recommended 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 developments

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-18 MESA, CPANDLER, 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 and the

average height of the dams is 22 feet.

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

adequate to handle the floodwater released from the retarding

structures.

7.l-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 Queen Creek.

b. There will be four retardins structures and four flood'lrlays.

c. Total length of retarding levees is 7.3 miles with average

height of 18.0 feet.

d. Total length of floodways 1S 6.1 miles maximum capacity 1S

4:00cfs.
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7.1-C PROJECTS NOT RECO~~ENDED

7.l-c-l :·mRQUAHALA VALLEY STRUCTURES

a. Construction of a levee approximately 10 miles long ex-

tending parallel to the 1400 foot contour from the west side

of Range 10 ~!est, approximately in the center of TO\rJnship 3

North, then easterly to an intersection with Gin Road.

b. Improvement of the channel alons Gin Road along with

necessary new channel to carry the released flood water to

Centennial ~'Jash.

7.1-C-2 TONOPAH STRUCTURES

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,

Pange 5 li'Jest.

b. Channel improvements in Winters Wash to make it adequate

to carry the designed release flow.

7.1-C-3 EAGLE TAIL MOUNTAIN STRUCTURES

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

2 North, Range 11 West and running along the 1400 foot contour

ending in Section I, Township 1 South, Range 10 West. Total

length will be approximately 14 miles.

b. A floodway will be built beginning in Sec. I, Township I,

South, Range 10 West, and run easterly along section line,

intersecting Centennial Wash. old channel there will be enla~

to carry the required capacity.
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7~1-C-4 MATTHIE DAN

a. An earth- fill darn located on Sols ':tlash approximately 0

miles Fest of T:-ickenburg. Naxirnum dam height will be 70 feet

and total surface area will be 500 acres.

7.I-C-5 FLYING );E'? ~-!ASH DAM

a. Construction of an earth-fill darn just South of U.S.

Highway 60-70 and ~lest of T'-ickenburg. D"m will be approxi

mately 33 feet high and have a flood water storage capacity

of 335 acre-feet.

b. Rel~ted outlet works and emergency spillway included.

7.I-C-6 SOU1H M)UNTAIN 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 48th Street Westerly to

the Indian Reservation Boundary and thence to the Salt River.

b. Construct the, dam just Pest of Guadalupe and one near

43rd·Avenue •

c. P~lated inlet and outlet controls works n~eded.

7.I-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 Poad.

This joins the lower Indian Bend Channel at the canal.

b. Install concrete box culverts to accomodate low flows

and wide sections at half mile roads.

7.I-C-8 QUEEN CREEK FLOODWAY

a. Plan consists of an un1ined channel beginning at the

Maricopa-Pima County line in Section 4, Township 3 South,

Range 6 East and continuing to the Gila River.
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7.I-D PROGRAM Smv~~RY

7.I-D-I General

The entire program as recommended by the Flood Control

District will cost $101,908,550. The District will contri

bute $27,670,900 and receive other participation of

$74,237,650 mostly from federal agencies.

For the purpose of study and consideration the complete

program has been bro)cen 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. Group II is an intermediate step working still

toward Group III and the total cost as given in Paragraph 1

above.

Annual cost for the total program to the Flood Control

District will depend upon the interest rate paid for bonds

sold and the period of amortization. Annual funds required

also include maintenance anc operation and is estimated as

follows:

Group I $ 798,000

Group II 1,005,918

Group 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.
-33-
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Includes Group 1 plus projects below
Includes Group 1 and 11 plus projects below

21,511,300 57,785,450 79,296,750

17,147,500 41,659,750 58,807,250

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

40,000
132,000

1,179,200
15,000

5,700,000
3,573,000
7,600,000

156,000
1,800,000

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

OTHER
COSTS

3,803,700

-°3,738,000
2,930,300
5,705,000

-°82,000
660,200
11,700

5,050,000
2,678,000
6,948,000

91,000
880,000

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

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

-°-
-lJO -

3,855,000
113,750

40,000
50,000

519,000
3,300

650,000
895,000
652,000
65,000

920,000

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

1,208,900
3,000,000

836,900
687,300

_996 ;000

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

REca ![ENDED PROJECTS-SlJMVl.ARY

JOB DESCPIPTION
GROUP 1

Salt River Channel
Lower Indian Bend Channel
Arizona Canal Diversion
North Phoenix Mountain Channel
Union Hills ['iversion
New River Dam
Adobe Dam
Casandro t4ash Dam
Sunset and Sunny Cove Dams
Buckho~qesa Structures
Bender and Sand Tank Structures

GROUP 111**

GROUP 11*

Sub-total

TOTAL

Sub-total

Apache Jct.-Gilbert Structures
Mesa-Chandler-Gilbert Floodways
Williams-Chandler Structures
Buckeye Structures
Hest Phoenix Floodways

*
**

Sols Wash Channel
Powder House Dam
Guadalupe Structures
Cave Creek Town Dike
Maxwe11 Darn
San Tan Structures
Box Canyon Darn
Cave Creek Darn
Queen Creek Floodway
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SUj).~~ "~RY' 8I-,"EET OF Sl'RDC'I'li'RES FO~ FLOOD CGN'i'LKiL DISTRICT OF Hl\RICC?A CO'G"NIY

•

DRSE. TOrr-;.L A~'1:roAL BElIEF .LT-
ARE.!',. LOCATJ:O::-J JOD DESCRIPTIO"': ~'CD CCST O':'E!ER COSTS Ali:}T"tJl'-L COSTS COST Rill·~A.?:~ZG

$ FUNDS $_____J3..N~JJ'I~J3__ $____,,_. RATIO

1 Gillespie D<lID Ch~r:.nGl c1c<lring 1,020 .. 000 2&550,000 3,570,000 354,000 202,000 1.75 to 1.00 ;:~pprovcd by

to Granite & Levee U. S .l-\..

Reef Dam Construction Corps of I:ng.

4 Harqu"1h::t1a Retarding 400,000 3,770:000 4,170,000 70,000 171,000 O./n to 1.00 Uildm.- study
Valley Structures & by scs
Drainage F100dways

4 On vJinters Wash Retarding 12Ol'000 1,950,000 2,070,000 50,000 85,000 0.6C- to 1.00 Under study
near Tonopah structures & by scs

F100dways
f

4- Eagle Tail :·:-t.n ,,; ~etRrdin9 700,000 1,849(000 2,549L'00O 70,000 112,000 0.63 to 1.00 Under study
Drainage Structures & by SCS

F100dways

6 Box Canyon nr. Earth Dam 652,000 6-1 948 ,000 7:600,000 328,000 325,000 1.01 to 1.00 E~nefits

Wickenburg based on domestic
vTater at $50 ac. ft.

7 Sol ~ s Wash at
Wickenburg

}~atthie Dam
(Earth dam)

500,000 11,000 43,000 o 2G to 1.00 Major ..benefit
will be
recreati~:m
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CCG:r'
P]\TIO

.. A:r::~'NUA:w
COSTSBE.:.JBI?ITS

s

TOTAL
COSTS

O'i'FiEH.

Z.'CDJon D:i:SCRIF':i'IOJ.ifLOCA'I'r 0::;]"
DP/2E.

---_._------------------------_.
\ 1\REA

7 SolIs Wash at
VJickenbur~:

Chunnel alig~cnt

c: protection

40,000 o 40,000 $2,500 $2,000 1.25 to 1.00 Work to be
done by FCD

7 Flying "E"
Wash at
Wickenburs

Earth Da.~ o 183,000 J.83,000 4,500 7,200 0.62 to 1.00 Local people
will finance

7 Powder House
wash at
\'-Jickenburg

Earth Dam 50,000 82,000 132,500 10,000 5,600 1~80 to 1.00 To be studied
by Corps of
Engineers

7 Casandro Wash
at Wickenburg

Earth Dam 60,200 o 60,200 4,500 2,500 1,80 J:o 1.00 Work to be done

by FCD

7 Sunset & Sunny
Cove Washes in
Wickenburg

Earth Dam 79,000 o 79,000 6,200 3,500 1.77 to 1.00

(

Work to be done
by FCD

9 Buckeye-Palo
Verde Area

Retarding
structures &
floodways

687,300 2,930 r 3003,617,600 150,000 124,000 1.21 to 1.00 Under study
by SCS

12 Bender & Sand
Tank Washes
at Gila Bend

Channel protection - 152,100
& Canal siphoL

113,750 265,850 10,700 1.16 to 1.00 Possible
participation
by SCS

22 West Phoeni:{
Glendale-Peoria

Floodtvays
(Deer Valley
below canal)

996,000 5,705,000 6,701,000 198,000 258,000 0.77 to 1.00 Based on
participation
by C.of Eng.
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•

Dl,'8E.

Ah~"'\. J03 DE[C~Ir-TIO::'·J C03'I'S (~CST

---_ •.---- -----
___________________ ',",\T""'O

24

24

Exist.i~0 CCl-::/C

Creak Dc.:.m

Tmvn of C2 ".](2

Creek

::;;pilhvay

Levee

r..... ,.... •
\..::),\....,-\"

3,300 11,,700

:55,,000

l.5 t OOO

lOc 2CQ

i,OOO

8,200

842

J 24 to 1.00 Part cE the
OJ:,iginal
plan

1.lS to 1.00 will be
included in
U.S. C of E

22

22

22

22

22

20th st~ t:o

Cave Creek &
Cld Cross Cut

CC1V8 Cr.-eeL to

Skm.ik Creek

CaVG Creek to
Skunk Creek in
Deer valley

~Jew River nw.
of Glendale

Adobe Dam site
nr. Adobe

lJo. Phnx. Mtn.
channel alons
A:r:·iz. C;:;.nal

1._~.-izo:1a CCl;_1al

Diversion to
Skunk Creek

Union Hil1s
Divers~_on

Earth Dam

Earth Dam

940,000 7,060,008 8,004,000

2,395,000 l2,645~000 15,041,000

3,770,000 2,002,000 5,772,000

832,000 2,301,000 3,133,000

A~l of thesG proj~cts are part of
-'-.he D,::;m_- Valley Gr0up. This is for
~hc pro~oction of Metropolitan Phoe~i;~

(Deer val~ey. No. Mountain Area)
(

22 5L!-th st. to
New River

Total !.lctropolitnn 10,308,000 28,285,000 38,593,000 2,232,000 1,480,750 I.-51 to 1.00
phoenix Area
(Deer Valley Group)
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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-
v-Jatershed, East structure & sideration
End. So. Mtn. F100dways by SCS

26 So. Ntn. 4C'th 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.S.

Corps of Engr.

28 Indian Bene 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 I 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.
AREA LOCATIm~ JOB DESCRIPTION FCD COST

OTHER
F"L'NDS

TOTAl:.
COSTS

ANimAL
BImEFITS

ANNUAL
COSTS

BENEFIT-
COS'l'
RATTO

---------------------------------------------------~=-=--=-=:::::-_----------- ----

32

32

32

32

Apache JU::1ction
Gilbert Watershed
nr. Gilbert
& Proving Grnds.

Buckhorn-f·1e sa
watershed nr.
Apache Junction

Williams-Chandler
Watershed nr.
Higley & Williams
AFB

Mesa to Gila
River

Rct<:lrding
structures
& floodways

Retarding struct
ures & floodways

Retarding
structures

& flood
ways

outlet flood
ways for storm
drainage

3,574,200

836,900

400,000

3,803,700

3,855,000

3,738,000

2,600,000

5,012,600

4,574,900

3,000,000

276,750

499,440

325 ,o5°

259,530

197:500

281,000

189,000

122,420 (

1.40 to 1.00

1.78 to 1.00

1.73 to 1. 00

2.11to 1.00

U::1der stLidy
by SCS

Under study
by SCS

Under study
by SCS

Storm drain
age outlet
for urban
areas

33 Santan watershed Retarding
nr. Chandler Hts. structures &

floodways

895,000 2,678,000 3,573,000 250,000 145,000 1.:-=7~2 co 1.00 SCS Study
will be
requested

33 Queen Creek at Flood Channel to
Gila River carry water to
Indian Reservation Gila River

920,000 880,000 1,800,000 This project is considered a part of the eastern
Maricopa County projeccs listed therein and no
separate benefit-cost ratio determinations are
made

Sheet 5 of 5
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8.l-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

L~w, Article 5, Sections 45-2351 through 45-2371, incl~sive,

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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8.I-B _.- S·:C?E

The area cO~l2red by this report incl"·.]cG all of !"!aricopa

County, Arizo~a, a total of 9, 22G c-::.ruarc :-]iJ.es.

Tc~ography is extremely variable, goi~g frc~ high mountains

to flat des~rt9. A najcr F~rtic~ of the cou~~y in dry, rough

desert with sparse v2gctative CO~Q~. ~123h rlcods occur in

all secti0n3 d~~ to steep slopes 6 high i~te~Rity rainfall, and

lack of cove::.

Ge~eral trenj of th~ drain~~e is to t~e c2~t~1eGt. The Gila

and Salt niver DaDin is the main ~~~llral drain ~rc~ the east

side of the Cc~~ty until it lcavc8 the Cc~nty just scuth of

Agu~ caliente. Virtually all of t~~ Co~~ty d=ai~s into this

system, with ;~~~n tribL~ari?~ b~ir.7 r.~Qi2n ?~n1 Waoh, Cave Creek,

Skunk Cr,=~~<, ~!e·.'! niver, Agua Fria and Hasf;;;.ya::1pa.

The ~ajor p~c~lcm are23 are locat2d ~8ar the urban popu

lation concentrntions. This! of course, is d~c to the high

damage possibili ti.eG from dev.:-lop::lcr.t 1 ;;.1':::1. 'J J.tng bU[5inesses I

induGt- ·i..es a~d reside~ces. PhC2r!:i.x 1 Heea. Ap~che Ju" :;';;l.:-- n I

Nickenb~rg, Gila Bend and the ~~al1er tCWr!S ~2ttered throughout

the Cou~ty are ~l! greatly concernod with the rrch!eM of flood

control. ExtE=si~e d~8~gS h~3 nlec ~c~~rred in the developed

agricuJtl;ral ar'3as t:;!':)t~ghvut the Co~mty.

It Ehould b3 kept in mi~d th3t ~c=ordi~J ~0 l~Wt the Flood

-36-
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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.I-C -- DIVISION OF AR&~S

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 proceeds generally up and down, eventually

reaching number 35 in the northeast part of the County.

These area numbers form the basis for the overall division&

of the report. The complete report is included in nine (9)

chapters as shown in the table of contents. Individual projects

are given numbers corresp8nding to th9 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-B

The number 9 is the chapter number; the number 4 is the drai~age

area number; and the letter B indicates the order within the

listing of projects.
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8.I-D -- BASIC DATA

There have been many contributions to the study of flood

control in Maricopa County. Many individuals and groups have

for yearG been concerned with the problem.

On October 31, 1957, a committee was appointed by the city

of Phoenix7 the Board of Supervisors of Maricopa County, and the

Board of Directors of the Salt River Project. It was directed

to prepare a general plan of flood control for the greater

Phoenix area and to recomme~d methods of financing, construction

and operation of major flood protection works for the benefit of-

all the people. This constitutedane of the first organized efforts

to solve the flood control problem and provided the rnai!l impstns

for formation of the present Flnod Control District.

As directed by the Flood Control Dist~ict Engineer/ in o~der

to expedite the work, the County was divided into thre8 parts

Ii ••

called study areas. Reports from consultants who studi8d these

areas are complete and ava~lable in the office of the Chief

Engineer.

Area 1 consists of the southeastern part of Maricopa County

and was studied by Benha~ Engineering Company.

Area 2 include3 the whole western half of Maricopa County

and was rGported on Dy JohannesEen and Girand Engineers

Are~ 3 includes the northeastern section of Maricopa County

particularly the area north of the city of Phoenix, and was
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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.l-E -- ECONOMIC. DEVELOPMENT

Arizona was among the leaders in population growth from

1950 to 1960 and was the actual leader during the period from

1946 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 people live in Greater Phoenix and

in Maricopa County.

Population within the County is expected to increase 85%

from the 1959 figure and by 1969 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.

4/



Note: Data reported to nearest 100

Source: Arizona State Employme~\2~ervice

*Includes self-employed, unpaid family workers and domestic
household workers.
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POPULATION & EMPLOYMENT 1959
CI-iARACTERISTICS

Total Population 614,000

Total Population, 420,600
14 & Over

Civilian dLabor Force 215,500

TOTAL Employment 208,800

Total Non-Agricultural
Wage & Salaried 156,600

Manufacturing 29,600

Mining 500

Trade 41,200

Construction 16,100

Service 19,900

Transportation, 11,900
Communications & Public
utilities

Finance, Insurance & 9,000
Real Estate

Government 28,400

'~ll Other" Non-Agricul- 28,600
tural*

Agricultural 24,000

1969 INCREASE

1,135,000 521,000

756,000 335,400

396,000 180,500

378,000 169,200

305,000 148,400

72,000 42,400

600 100

80,500 39,300

30,200 14,100

39,500 19,600

17,300 5,400

16,800 7,800

48,100 19,700

50,000 21,400

23,000 - 1,000

% INCREASE

84.9

79.7

83.8

81.0

94.8

143.2

20.0

95.4

87.6

98.5

45.4

86.7

69.4

74.8
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The County's assessed valuation has grown as follows:

FISCAL Y7AR PJ,'IOUNT

195/" - 55 ~359,352,720

1956 - 57 l:.t:.O, 801,195

1958 - 59 538 671." 654, ,
1960 - 61 689 ,l~29, 369

As of May 1, 19G2 840, L:·29 , 369

T~ue value is approximately five times the above figures.

The Entire County is growing rapidly, especially in the

urban areas. Land va1u~s are increasing very rapidly and acquisi

tion for flood control purposes will become increasingly expensive.
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8.l-F CLIMATOLOGY

By th8Standards of other regions Arizona has very little rain

fall, yet it does have two relatively rainy periods in the year.

These two periods are characterized by two distinctly different

rainfall patt~rns.

v?inter storms, yielding about ana-half the total rainfall,

occur from November through March. This precipitation usually

results from general tJinter storms associated t>1ith extra tropical

cyclones of North Pacific origin and often last for several days.

These storms move south over the OC2an and then inland to south

ern California, Arizona and New Mexico. They may cover thousand~

of square miles.

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 thunderstorm con

ditions characterized by the c~mulus clouds seeri during this

season. These summer storms often produce rainfall of high

intensity, short duration, and limited areal 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 as affect

ed by atmospheric depth and structure, ground elevations, temper

ature differentials, and other factorsJinfluence the rain pro

ducing capacity of the atmosphe~ The net effect of all these

factors is to produce a variation of rainfall intensity :<"""L;j
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with g'~ographic location. Maps have been prepared by the U. s.
Dapartment of Commerce - Weather Bureau and are avai1ab12 for

study.

Structural designs in this report are based on :;Technica1 Paper

No. L~O, 1;Rainfa11 Frequency Atlas of the United States 11 issued

May 1961. For further study of rainfall patterns and intensities

this report should be consulted.

The highest intensity of rainfall recorded at the ~hoenix Post

Office t-?~ather Bureau station occurred on July 26, 1936 when 0.L}3

inches of rain fell in five minutes. This is a rata of 5.16 inches

per hour. The record for 10 minutes was set July 26, 1952 when

0.70 inches fell, giving a rate of 4.2 inches per hour.

The number of weather bureau precipitation stations (or cooperat

ing stations) is increasing and valuable data is being gathered.
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3.1-G -- RUNOFF AND STZAHFLOH DATA

Steamflow data is ffi2ager 3xcept in the case of the Salt ~iv2r

flows. The Flood Control District is cooperating with th; U. S.

Department of Comm3rc2 __ Geological Survey in establishing, main

taining and operating gaging stations within. the county.

Gaging stations are located on Sycamore Cr2ek, ~ew ~iver,

Indian Bend) Lower Hassayampa :tiver) Centennial T'~ash, ~ainbow

lrjash and at YoungtQ'!:<:n." South rlountain and Apache Junction. These

stations are now operating and will provide much needed informa

tion toward future o3signs. They are at critical points such as

small mountainous watersheds, desert watersheds, and urban areas

ao they will provide valuab13 data.

There will eventually be over 100 gaging stations in Maricopa

County including approximately 34 of the r~cording type.
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8.1-H -- OTHER FLOOD CONTROL PROJECTS A~ID STUDI~S

Scattered throughout the county are varioas flood control

projects. The ~';hite Tanks det·ention reserv\':lrs, the Trilby Hash

McMicken dam project, ~mitlow Ranch Dam, Queen Creek Channel,

Painted Rock Dam and Cave C~eek dam are examples.

The City of Phoenix has many miles of storm drains for I to

2 year frequency storms and are valuable as local drainage for

the street system. The County, State and other municipalities

have smaller ditches and drains in this same category. Some

channelization and clearing has been done in spots on the 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 :ave Creek Dam and also

uses irrigation canals as best they can to alleviate flood

damage. The canals intercept runoff and where possible the

project 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 ~iver and Lower

Indian Bend through cooperation of Maricopa County and the U.S.

Corps of ~ngineers.

The United States A·-my Corps of Engineers through their Los

Angeles District is also studying Flood Control Projects

--(7-
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throughout the county and the results of their findings will b-: of

major interest and impoTtanc~ to the community. The U.S.E.D. has

also embarked on Flood Plain Zoning studies along the Upper Indian

Bend, Upper Cave Creek, Skunk Creek, New River and the Agua FriaRiver

This work will be of great value as results become available.

The Salt River Indian ~eservation through the Bureau of Indian

Affairs is studying Flood Control problems particularily above the

Arizona Cana~ and east of Indian Bend Wash

The U.S l Bureau of Reclamation continues its studies of the

Central ~rizona Project. Project and Flood Control measures will be

incooperated ii the final plans.

Tentativt alignment of the Central ~-irizona t:;queduct indicates

that much good protective work can be done in connection with that

job. The propcsed Maxwell Dam, provided with flood storage, will

be of tremendous value to the Sdlt River in particular and th: en

tire area in genara1.

Some good wor~ have been accomplished, S substantial amount

is going on, and a t~emendous amount needs doing.

The Flood Contr?l District is providing that center around

which the entire probl~m can be oriented. Needed flood plain

zoning, checking of subdivision plats, a master plan of major works,

construction of needed ~orks as warranted, operation and main

tenance of works, and c.rrelation of other agency's plans are part

of the overall job of t.e District.

The locations of ~he Flood Control Projects recommended in this

rBport are based on sur"eys and are located where the greatest

possible protection is ~forded with the least expenditure of funds.

=~§=
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SECTION 9

I~DIVIDUAL DRAINAGE A~EAS

9.0-A SALT RIVER CHANNE~

9.0-A-l Gen2ra~

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 incr2ases daily and flood plain zoning or ~egulation

to the historical banks of the river becomes more ess2ntial.

At the presen-:: time, vIi "i:hout construction of MaX\vell Du:l\, -"

the peak flow possible in the Salt River is 290,000 cfs

the Standard Proj €ct Flood. Some protection f~om ~esser flc~',-s

could be provided by building levees in key places but chan~el

ization and levee work to protect against the star.dard project

flood is impractical. The natural banks will contain a flrn1

of approximately 82,000 cfs and plans recommended u~e based

on this size flow o~ less.

The plan finally ~dopted and installed depends largely

on the amount of ",rater :Y.:'eleased by MahvJell Dam, clnd this

quantity is not clei:initely known at this time. The folJ"c~,ing

are altern3te plan2- b~sed on variable flows in the River.

9.0 . .A-2 Plans

a. This is the present plan as recomrr.ended by the u.S. f':-ny

Corps of Engineers and is based on u regulated discharge

-49-



Table 9.0-1 st.:-:>WS Q. su.:-nr.n:-::-y

Haps 9. O-X\. through 9. O-G ShC~1

Other levees that will give added protectio~ to

plans to sta~t co~struction on this project ubout July lSS3.

This alternate plan is based on c:.n outfloH of c.lpl?:..-oxiuatc~.~1

For more details on this plan, see the December ).9::7

-50-

project.

from Maxwell Dan of approximately 82,000 cfs. T~"1e A:o::-r..y

The COU:1ty has ag:.::-eed to acquire the :Lands! ea sene;,: ts I a':d

The plan co~si~ts o~ short levees between 40t~ street:

Phoenix, and Tempe Eut~e, Tempel and channel iDp:oveoants

(primarily claarir.g) betwe~n Gillespie and Granite Reef

rights of ':lay n2cessary fOi::- the conf:'truction of tr-:...s

planned extent and location.

Dams.

may be incl~ded in t~e final plan.

Interim Report on G:'.la ~nc1 Svlt Pi':er::: ~::..' Ccrp::: 'J:~ 2~···~~~~,··r..;,

of costs.

to Country Cl\.:b !J~,::i."e il1 Mes'J..

82,000 cfs frem M3~1~ll Dam a~d consists of the follrn~ir.g:

Los Angeles District.

b.
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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.

c. This alternate plan is based on an outflow from Maxwell

Darn 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 ~asonry

from three feet above the water line to five feet ~~low

the bottom of the channel. Total right of way width will

be 1,000 feet. at an estimated c~t of $8,100,000. Total

project cost is estimated at $54,100,000.

d. This alternate is based on an outflow from Mah~ell 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-
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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.
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Estimated Cost

TOTAL PPOJ~CT COST

53,000

202,000

386,000

32,000

354.,000

-0-

-0-

354,,000

Corps of
Engineers

1,550,000

3,570,000

1,020,OOC

1. 75 to 1.00

Flood Control Dist.

'- ,.-
S!~LT ].rr~:=, CHANN~L SUl..c'll.:'.Y

TOTAL

Job D2scription

TAI:L:2: 9.0-1

Short 1~v~8s b2tw2~n 40th Street
Phoenix and Temp2 Bytt~, T 2r:1p,~

and Channel improV2m2nt b2tween
Gil12spi~ and Granit2 ~;2f Dam

Irrigation Benefits

B2n~fit-Cost Ratio

Total Annual Ben8fits

Total Project Cost Amortized @ 2-~

Annual Operation and MaintenanC2

Total Annual Costs

Flood Damage with Project

E~n~fits from Reduction of Flood Damage

Flood DaQage ~ithout Project
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9.1· l.JO AREA

9.l-A General

Ajo area is located in the extreme Southwest corner

of Maricopa County and has an area of 380 square miles.

The area is bordered on the North by the Tea Kettle

and Crater Mountains. General drainage is totvard the Pest.

Nain drainage ~vays ar-3 Growler, Rio Cortez and Ten Mile

v'ashes. They eventually drain into the Gila "liver.

All of this area is in the Bombing and Gunnery rrange

and no land development exists now and none is planned for

the near future.

Due to lack of development, no flood damage has been

reported and there is little chance that flood damage will

become a problem.
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9.2 S3.~IN~L A~ZA

9.2-A Gen2ra1

Szntinel area is located in the Southw2st~rn part of

Maricopa County anc has an area of 750 square miles. ~order=d

on the ~ast by th3 Sauceda Mountains and on the South by the

CLater Mountains, this area generally drains Northwest to

ward the Gila ~iv~r. No well defin=d drainage system exists

now.

Most of this area is covered with lava rock. Geograph

ically it 1i2s ~·;rithin th·= T;~il1iams Bombing and Gunn~ry range.

There are four auxi11ary airfields located here but only

minor damages have b=en reported.

Arizona Highway 85 runs South through this area. The

Southern Pacific J.ailroad and U. s. ~ igh~lay 80 run "Sast-T,iest

through the Northern part. Practically all damage possible

in this area will be to these public tranportation systems.

At the present time, damages do not warrant flood control

measures.
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9.3 PAlifTZD POCX A~

9.3-A General

Painted ~ock A~2S is located in tho rest rentral Dart.
of Maricopa County and ~as an area of 550 square miles. The

area is bordered on tha ~outh by th2 Gila ~iver and on the

North by the Gila ~iver Mountains. Principal drainage

pattern is to th3 South l '2ventually draining into the Gila

- There is very litt~e chanc9 fo~ flood damage in this

area at the pr2s2nt tim3 Some damage occurs to the highway

system and to the Jouthe~ Pacific railroad but present

development does not warant any structural protective

measures.
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9.4-A G~n~ral

Low,=r C~ntennial ar~a is locat2d in the ·est~rn part

of Maricopa County and has an araa of 1,300 square miles.

Drainag2 is g3n~rally to thG 30uth2ast and to the Gila

~iver. Cantennial ~ash runs the full length of this area

but does not show a well defined channel.

There is some land developed along Centennial -ash

from the Yuma County line to the Gila ~iver. The largest

areas are near the intersection of ~in '~oad and Courthouse

::.oad and near th3 mouth of th·e 'f:Tash. Approximately 70, 000

acres are now under irrigation and more land is being

developed.

Numerous small washes originating in the higher

mountains flo~J into Centennial rrash. These ~7ashes cross

the developed areas causing considerable damage to crops,

to the land by erosion, and to established irrigation

systems during h2avy rains and runoff.

The potential flood damage from a major flood is great.

Damage to pump installations, irrigation ditches and land

under cultivation as well as to building improvements would

be heavy.

Presently there are only a few diversion dikes and

l'evees in this area. They \-lere built by individual property

owners. Thes·'3 l,eves ar,3 inadequate to handle the heavy run

offs to which the ar8a is subjected.
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To prot~ct th2S2 agricultural ar2as, three proj~cts

hav2 been propos2c. Th2Y consist of div=rsion dikes and

floodways, that will int2rcept th3 wat2r from the

mountainous r3gions and dir2ct th= '2xcess back into

C2nt~nnial ;- ash at a place wh·~r= flood damages can b~ held

to a minimum.
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9.4-B £IA2QUAHALA VALL:~Y ':~'AT3::,SHSD

9.4-E-l Genaral

Th~ flood producing araa consists primarily of st~~p

mountains b2t~~2n contours 5,700 and 1,300. The topography

is charact2rized by the pr~senc2 of many washes which

em~rge from th~ Southern end of the Harquahala and ~ighorn

Hountains onto a broad and level plain. ::;ainfall con

c·~ntrates quickly in the washes and then flov7s across the

plain generally in a Southerly direction tOy7ard Centennial

9.4-B-2 Damages

It is exp~cted this area will be highly develop~d as

proposed highways are completed. ',;n3n this occurs, damage

from flood waters will proportionately increase.

9.t.:.-B-3 Plan

Plan for this watershed consists of a retarding

structure and a floodway. Th~ retarding basin will begin

approximately on the line b~tw3en ~ange 10 ~7est and 'ange 11

;"Test and in the center of Township 3 north and runs in an

Zasterly direction along the 1,400 foot contour. The dike

continues East until it intersects Gin ~oad. ~anchers in

this area have construct'2d a chann~d along the ':iest sid~ of

the road going South toward Centennial ~i"ash.

Flow in this channel will be controlled and necessary

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

extra water.
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Total :stimated length of the retarding dike is 10

miles and th~ £loodway will be 7.7 mil=s long.

Original locations, siz2s, and lengths as r~comm~nded

by Johannsen and Girand can be studied by Tef~rring to

AP~ENDIX II-E-7-(~) of their report.

After ca~eful study, the County Flood Control 3ngineer

has recommencL~d SOUie changes. Th::: amm'3nd·:d plan is shoti,ffi in

this report. A sunnnary of costs as recommended is sho~m in

table 9.4-1 and Map 9.4-A shows planned extent and location.

Table 9.4-A shows structural data~
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prelimina~£:y pla!~ning f01: a lElrge u:::bcm de"'210D:-,::::~~

sm~ll concent:ations of Dopulation ar3 ~ocnt2d at, .

G~net'al

Developments

Plan

]owever,

The flood producing area ccnsist.; ?ri.mc.rily 0:: .Jte~p

the flood IYlain b~lm;, ?cinfall in Ulis -'1t'·=3 gTi.:h2rs :.rapidly

is charact9rized by many wa3h9s which emerge frc~ th~

into the washes and then ~lows across the plai~ 8~~2r9llj in

a Southerly dir2ction tO~2rd Centanni31 ~ash.

Southern and ~DS~2rn slo~2s of th3 Eighorn Mountdi~s onto

Little oy no information as to for~2r flocd G2illage

which m~y extend into this w2tershed

is available, mainly because development of the ~r2a has

occurred in recent years.

The pot.ential da;il.:lge from a maj or flc;:,d i'J Gr2at 0

and a floodw37 to carr::,' t:·.,,:, r:c:ntr ::>12- cd flat,! eH.ve_;- to an are£.

Tonopah.

con::::: is ts o~ a L'Gta:;:ding b~s i!l {:o? temporary ~;~a ter s::orage

land, and building impr,-,v2ID2nts Vloulc1 b~ ~12avy 0

,.., • 11' •• t' -'t h It'''uameg,; to pump lnsta ...... .9.tlons, lrL'lga lon u!. ':: 38, cu ~13"C2C.

Centinnial ~\fash in Scctioi.:' :"7, TOHaship 2 ~:·10yth,::E.::l2;Cl 7
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~cst. The dike follows the 1,200 contour in a arch to th~

North and .~nds in 3ection 16, Tmmship 2 i.\Jorth,~ange 5 \'·~st.

The total length is 3pp~oximately 12 miles.

The main \.'iash in this a:C'2a is lmovm as '!inters 7-ash.

Present plan is to 2mpty th,~ ~later into this wash in a

controlled amount and to convey it to th2 Hassayampa ~~ver.

;~~ecessary work "'Jill be done in tha I/lash to make its capac ity

adequate to ca~ry the design flo~.

Changes from the location as shovm by Johannessen and

Girand are recorrmended by the Flood Control Engineer. E2n.fits

derived from the longer dike does not warrant it being con

sidered at this time. For Johannesson and Girands recommend

ations see APPZNDIX 1I-2-7(b) of their report.

The revised plans are shovm in this ~~~ A summary

of cost of th.3 structures are shmm in table 9.4~2 and Vap

9 .l;-B shows planned 2xt~nd and location. Table, 9.4-B shows

structural data.
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TAIL HOtJi'lTP_V'l \i,l~:L'~~ST3D

General

Tha draina(3~ a:=~a above th= ;?lann3d '\-"loI'ks is composed

primarily of st'~3P mountains :md foothill slopes bet':,.;:!~n

contours 2,900 and 1,300. l.h2 topography is rough and is

characterized by the pr2s2nc2 of many w2sh~s that emerg2

from th~ North2aDt~Tn slopas of the 2agl~ Tail Mountains

and cut through 2~ 2xt2nsiv2 flood ?lain. ~ainfall gat~2rs

quickly into thes~ ,:)a8;1.85 and f10\-75 across the plain in a

!'!orth2asterly c1ir:=ction to\'lards Cent·:mnial :.Tash.

9.4-D-2 Developm2nts

Ther2 ar~ presently no major urban popu;ation centers

in this wateTsh:d. ]owever, small~r concentrations of

population az\= locat2d at various labor camps scattered

throughout the agriculturally dev~loped areas. There are

nov] approximately 22, 000 acres nor,J' under irrigation and more

is be ing d.2veloped.

9. L:--D- 3 Damag.2s

Very little information as to previous flood damage

is available mainly because area development has occurred

just recently. Potential flood damage from 3 major flood

is great. Damage to roads, pump installations, irrigation

ditches, cultivat'3d land and building improvements ~'7ould be

heavy.

9.Ll--D-L:. Plan

The basic plan for flood control in this Hatershed in

cludes a retarding basin to temporarily store the wat~r and
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a floodway to carry it to c.;nt~nnial 7:-ash.

Th'3 dike will b3gin in Section 26, Townsh':~? 2 ~'Jorth,

rrange 11 West and run along the 1,400 foot contour. Structure

as proposed by the flood control engineer will end in Section

1, Township 1 South, ='~ange 10 "·~est. Total L3ngth is

estimated at 14 miles.

Floodway to carry the controlled flow to Centennial

Wash will begin in the Southwest corner of Section 1, Town

ship 1 South, Range 10 ~-:'est and run East along the section

line until it empties into the main wash. At the present

time there is a channel at this location with an average

depth of six feet and a bottom width of 50 feet. Necessary

work will be done in this channel to make its capacity

adequate to carry the design outflow from the retarding basin.

For the recommendations of Johannessen and Girand see

APPENDIX II-E-7-C of their report. Revised plans as proFosed

by the flood control engineer are included in this report.

A surmnary of costs are shov.m in table 9.t~.3 and Map No. 9.~-C

shows extent and location. Table 9.4-C shows structural data.
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Flood Damag~ Without ?rcj~ct

Flood Damage Vith Project

Ben2fits From Reduction of Flood Damage

Irrigation Benefits

Total Annual Benefits

Total Project Cost Amortized @ 2-5/8%

Annual Operation and Maintenance

Total Annual Costs

Ben8fit-Cost Ratio 0.41 to 1.00

Zstimat2d Cost

TABLE 9. t.~-l

75,000

5,000

70,000

-0

70,000

151,000

20,000

171,000

SCS

$2,730,000

1,040,000

C3,770,000

$4,170,000

Flood Control Dist.

<:300 000Y ,

100,000

T0TAL $400,000

TOTAL PROJSCT C0ST

HA?QUA:il,.LI-" VALLEY t~JATEl:.SHZD SLJIvfMA;;'Y

Harquaha1a xetarding Basin

Harquaha1a F100dway

No.

1.

2.

I
I
I
I
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I
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Sstimat2d Cost

No. Job D~scription Flood Control Dist. SCS

1 Tonopah R2tarding 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
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Ti\BL2 9.4- 2

Flood Damage Without 'roject

Flood Damage Aith Project

Ben2fits from Reduction of Flood ~amages

Irrigation' Benefits

Total Annual Benefits

Total Project Cost Amortized @ 2 5/8%

Annual Cperation and Maintenance

Total Annual Costs

Benefit-Cost Ratio 0.60 to 1~00

57,50Q

7,500

50,000

-0

50,000

75,000

10,000

85,000



3enefits from Reduction of Flood Darnag2

Total Project Cost Amortized @ 2 5/8%

scs

75, 000 "

5,000

70,000

-0

70,000

92,000

20,000

112,000

880,000

$969,000

~1,849,000

$2,549,000

"Sstimat2d Cost

0..63 to 1.00

$700,000

°490 000y ,

Flood Control Dist.

TOTAL

:OTAL PROJECT COST

Job Description

Eagle Tail Mountain
Floodway

Eag18 Tail Mountain
Retarding Basin

E2nefit-Cost Ratio

~nnual ~peration and Maintenance

Total Annual Costs

2.

Total Annual Benefits

Irrigation Benefits

Ho.

1.

Flood Damage Without Proj2ct

Flood Damage AithProject

TAELZ 9.4-3
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8 Total Construction Costs 1,040,000
9 Contract Administration 20,000
10 Right of iHay 80,000
11 Relocations & other -0-
12 Flood Control Dist. cost 100,000
13 Total Project Co~t 1,140,000

11 Total Construction Cost Dollars 2,730,000
12 Contract Administration II 20,000
13 Riqht of \i·lay II 280,000
14 Relocations & other costs II -0-
15 Flood Control Dist. Cost II 300,000
16 Total Project Cost " 3,030,000

FLOODWAY

No. Item , Units structures
!

1- Discharge Capacity cfs 1,000
2 Length f~~t 73,920
3 Average Bottom Width feet 300
4 Average Depth feet 5.0
5 Avera':je Side Slope 1:1
6 Excavation cu. yds. 490,000
7 Concrete ~u.yds. 15,000

Cost Distribution

COST DISTRIBUTION

Structure

200
3,000

17,000
20,000
2,400

100
25

2;200;000
120 x 120

1,000

sq. mi..
ac.ft.
ac.ft.
ac.ft.
acres
miles
feet
cu. yd.
inches
cfs

Units

STRUCTURAL DATA

RETARDING STRUCTURE

TZ~BLE :;. 4-A

No. Item

1 Draina0e Area
2 Sediment Capacity
3 Flood Aater Capacity
4 Total Storage Capacity
5 Total Surface Area
6 Lens.;th
7 Maximum neight
8 Total Volume of fill
9 Principal Spillway size
10 £·ia:::imum !{elea se Rate

I
I
I
I
I
I:
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11 To'tal Construction Cos·t Dollars 1,560,000
12 Con-tract Administration II 10,000
,l3 Right of :'Jay II 80,000
14 Reloc~·i:ions & other costs II - 0 -
15 I"lood Control Dist. Cost " 90,000
16 Total Project Cost /I 1,650,000

8 Total Construction Cost Dollars 390,000
9 Contrac't Administration /I 10,000
10 Right of Hay " 20,000
11 Relocations & other II - 0 -
12 Flood Control Dist. Cost II 30,000
13 To·tal Project Cost II 420,000

no. Itern Units Structures

1 DrainaS·E: Area sq. mi. 145
2 SedirJent Capacity ac. ft. 600
3 Flood ·~Tater Capacity -- .-, f'- 12,000c._ .. '- .
4 Total Storage Capacity ac. ft. 12,600
5 To'tal .Surface .~rea acres 2,000
S Len{]th miles 12.0
7 lJlC:1:~dr:-ll.1iT\ Height feet 19
8 Total ·volume of fill cu. yd. 2,00'),000
9 Principal Spillway size inches 72 x 72
10 rJ~ximurn Release Rate cfs 600

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

TABLE 9. L1-B

no. I-tem

1 Discharge Capacity
2 Leng-'ch
3 Av. Bottom Width
4 Tw. Deptl.
5 Av. Side Slope
6 Excavation
7 Concrete

STRUCTURAL DATA

TONOPAH 'fJATERSHED

RETARDI1G STRUCTURE

COST DISTRIBUTION

PLOODWAY

Units

cfs
feet
feet
feet

cu. yds.
cu. yds.

r~~t Distribution

Structures

600
26,400

10$0
4.2
1:1

30,000
6,000



54
300

40
200

£l-,OOO
4,200
2,100
l~,. 0

350
63,360

10.0
2.8
1:J.

90,000

St.ructures

20.0
2,500,000

sq. mL
ac. ft.
ac. ft.
ac. ft.
ccres

units

miles
feet
cu. yd.
inches
cfs

cfs
feet
feet

eu. yds.
cu. yds.

feet

STI'<.UC'i.'URZ\L DATA

A'I. :,-::·.::)th
JI.7. .3ic8 .slop",~

ExC,"=3 '.tai.:1.o~1

ConC;;:2C8

?LOOD~,7AY--_._---

Cost Dist~ihution_. 0- -

:.LI. 'i'();.:u 1. CO;'lstruction Cost DoIlars 969,000
12 Co:-.t:i:'2:ci: P~dninis'tration " 10,000
, ':' r{i;r~:4t of v"Jay II 480,000•• ...>

1.4 PeJocatj.ons & othE:.L" cosJcs :I - 0 -
L~) :...-. 10': ::: COj,1tr01 Dis'.: . Cost " 490,000
16 To-':al P:coj eet Cost II 1,459,000

~ETARDrNG STFmCTURE

Units---

-::'.~L~ TAr), MOi]~';;T.AIN ljJATERSHED--_._-- ------

2 Sedim2~t C~paci~y

3 ?]oad WaterCQ~acity

~ Total S~orag~C~r3ci~y

5 70tal Surface A~?u

G LClg<':~l

7 ~~ximlD Height
3 T;::;:Gll Volunl':~ c'!: Fill

9 l?r.i:1cipal J?il.!.~:::3Y size
10 I~2xi:LL-:J.rr~ T.':/~lC::..lse ~~a'l:e

1. Di.:c'l~~:':Cje C3pacity
L. J,c~l~r:,h

3 Av. :UC·:-.t.om did·...:h

7

0- ~'o-ta:_ Construc'l::ion Cost D;:)llars 880,000u

9 Con-c.::ac-::. Administr3f:ion II 10,000
10 l~i(?h-.:. of ij,<::y :1 200,000
11 Reloc::t.ions & otJ:12r " - 0 -
~ ') Flood Cont.::::cl Dist.. Cost " 210,000.l4.

13 TO-::Ql Project Cost II 1,090,000

::1,.

5
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9.5- UPP2:R

9.s-A
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General

Upper Cent·;mnial area is located in the NorthfJJestern

part of ~aricopa ~ounty and includes an area of 675 square

miles. Most of this area is outside of th2 County but drain

ag2 pattern is such that flood water comes down Centennial

Wash and into ~~ricopa County.

Centennial --ash runs the full length of the fJJatersh~d

and is the main drainage channel. In the vicinity of Salome,

this wash crosses tn3 Parker branch of the santa F~ ~ailroad

and U.S. Highv7ay 00 and 70. For the major portion of its

length Centennial -7ash runs throush a uid·; flat valley Htth

gent12 slopes rising from th2 floo~ of the Valley to the

higher, rocky mountain areas along the sides. Flood ~aters

coming dot-m from the mountains flm;7ing across the developed

areas of the Vall~y cause considerable damage to crops aGd

irrigation systems.

Flood damage in upper Cent2nnial "'-ash is not excessive

at the present time. Some protection levees have been built

by farmers and ranchers and these provide some local pro

tection.

As developmBnt continues in this area, flood protection

may become a necessity but at the present time no flood

control measures are planned.
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9.6 UPPER B.ASSAYN1PA AREA

9.6-A General

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 sq. 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 Hassayampa River is the main drainage channel.

9.6.-B BOX CANYON DAM

9.G-B-l General

In the Hassayarnpa River basin approximately six miles

North of Wickenburg the hills come in close to the channel

to form what is known as liThe Box."

A darn 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 domestic 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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The A.T.S.~·. ~ailroad is subject to damage by flood

water. Th3 toe of the fill in many places betwe3n MorristotJn

bridge and r-ickenburg is in or ncar the stream channel. ~xtrema

floods would also dQm3g~ the bridg2 approach and ov~rflow

approximat~ly three milas of track.

U.S. Highway ~o. 60 extends along the ~ast side of the

rive!' above f'iorristotrm, crossing at ·:Tick::mburg. Sever= floods

would endanger portions of tn2 highiJay and the bridge.

9.G-B-3 Plan

The pr23~nt plan for flood control in this ar2a is to

construct th·; dam at Box Canyon.

This will be a multi-purpose structure in that it will

b8 for recreation, municipal t,.7ate~c, as Hell as for flood

control.

Flash floods resulting from mountain cloudburts occur

frequently on this drainage basin. These flood peaks v7ill be

partially controlled by providing for 10,000 acre feet of

storag~ capacity b=low the spillway cr~st, in addition to the

:Jup2r-stor<:lg·.:l 3bovj t:12 p2rm.snent spill1;·ray.

The dam is an ,~arth-fil1 structure tvith related div0rsion

and outlet vlOrks. The maximum h8ight of the dam will b? 2(6

fe2t and total storage of 200,000 acre-feet is planned.

A sumnary of costs can be found in table No.9.6-l and

Map No. 9.6-A shows location and extent. Table 9.6-A shows

related structural data.
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Total Project Cost Amortized @ 2-5/8%

Benefits from Reduction of Flood Damage

Estimated Cost

Annual Operation and Maintenance

20,000

Bureau of
Reclamation

$5,760,000

8,600

300,000

328,600

275,000

50,000

325,000

$7,600,000

FCD Recreation &
Wild Life

$652,000 $1,188,000

1.01 to 1.00

BOX CANYON DAM SillviIVjARY

TOTAL PROJECT COST

TABLE 9.6-1

No. Job Description

1 Box Canyon Dam

Recreation Benefits

Domestic Water Supplied

Total Annual Benefits

Benefit-Cost Ratio

Total Annual Costs

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

J

I
I



14 Total Construction CODts Dollars 5,760,000
15 Contract Adrninistration II 40,000
16 Rilj-th of ~'!ay II 612,000
17 Relocations & other CODts II

I, 188,000
18 Flood Control District Cost II 652,000
19 Total Project Cost II 7,600,000

COST DISTRIBUTIOU

1 Drainage Area sq. mi.
2 0ead Storage ac. ft.
3 Irri.'ation & Domestic :;;-torage ac. ft.
4 Flood Control Storaje ac. ft.
5 Total c.torage Capacity ae. ft.
S Total Surface Area acres
7 Len·-;;t,11 of Dam feet
8 r'laxirm_lIa Eei'dh-t feet
9 Volume of Fill cu. yd~.

10 ::?rincipal Spillway Size inches
11 Ha;:iE1Ufl1 Release Rate cfs
12 Diversion Capacity cfs
13 Spilhlay Capacity cfs

Quanity

4·22
10,000

lCO,OOO
10,000

200,000
230

1,050
246

3,029';·000;.
2 - 24

500
1,500

57,800

Units

STRUCTURAL DATA

Item

TABLE9.G-A
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9.7. . LQ'F8R Hp.::Sl-.YAi·";;.?A A-:2.,A

9.7-A Gen2ral

The Hassayampa Ar2a lies b~low th~ Box Canyon Dam site

and is located in the North Central part of Maricopa County.

It is one of the larger drainage areas in the county and

contains 1,060 squar2 miles.

The area is characteriz8d generally by steep mountains

at the edges blending into foothills and eventually in a

broad Valley. From Box Canyon a t around Morristown to its

junction with the Gila River, the river flows through a

relatively flat sandy plain~ From the point where the river

l·;aves U•.S. HighttJay 60 until it nears the Euckeye Valley

practically no development has occurred •.

As the river enters the Valley and the topography

flattens there are scattered farms irrigated by wells.

From the Roosevelt Irrigation District Canal South to the

Gila River there are considerable developments •.

Present plans for flood protection are all in the

\;jickenburg area.

9.7-B ~~TTaIE D~l

9.7-B-l General

This proposed structure is located on Sols ~T1sh approxi

mately eight mi13s ':7est of Vickenburg on the county line

between Naricopa and Yevapai County.- The total area of Sols Wash

above this proposed darn is 125 square miles •. ~xcept for very

small areas, this wash drains through a broad valley with

relatively e~-<?<:; 01.0:;81:' ~ General drainage pattern is to the

east emptying into the Hassayampa ~iver in Wiekenburg.



Due to an unfavorable benefit cost ratio and other

factors this structu~e is not recommended for construction

0"': ~ -..-- _.- ."'''''p ."'(""1 ....- -,In th2

Developments and Jamages

The darn proposed by Johann2ss~n and Girand would create

Plan

Flying "Ell t·Yash and ~lithin the city limits of Pid<enburg.

For a resume of the Johannessen and Sirand's re-

Protection from flood water is needed, especially along

has occurzoed to U. 3. High~lJay 89 bridge in the ['Torthern s :ctiOLL

of T..~ickenburg. At th~ pres2nt tim,=, th2r:; is no population

to the Santa Fa :c.s.ilroad wh·~re it crosses Sols ~'ash. Damage

a lake of approximately 500 acr2S Li area with a maximum depth

has been hindered due to constant threat of floods.

of 70 feet. ThG major benefit of this structure would be for

concentrations outside th3 City of Wicbmburg.

Property d2valopment along Sols :.7ash ins ide the (:ity

by the County Flood Control2:ngineer at this time. Future

will produce the water needed to keep the reservoir full.

recreation. Th~re is doubt, however, that this watershed

commendations r~garding this structure see Page 11-6, 11-7,

cievelopments may war~ant a re-survey of this proposal.

9.7-B-2

9.7-C-1· General and Plans

9.7-£.-3

11-8 and APPENDIX 11-2-1, II-F-l and 11-G-l of their report.
See Table 9.7-1, Table 9.7-B and Map 9.7-B.

9.7-C SOLS wASH CHArn1EL

I
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To solve this problem, the County Flood Control Engineer

recommends channel clearing in Sols Wash from the Bassayampa

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, beginning just

below the highway bridge on Sols 1j\lash and extended up to the

junction of Flying "E" 1/Tash~ thence 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 Map 9.7-A shows its location. Table 9.7-A shows

structural data.

9.7-D FLYING "E" WASH DAl'1l

9.7-D-l General

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 vlash about two miles above the

Hassayampa River.

9.7-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 1"ickenburg Country Club. Damage has

also been reported north of the U.S. Highway 60-70 bridge.

-S7-



I
I
I

9.7-D-3 Ple.ll

I
I proje2t alon.~ •

I
Fut~~e dev~lo;~2~~s in this ar83 or a sizab:e contribu-

I
I

S :-..ruct~Jr&l d<:l ta 'iaol~ 9. 7-P"

I
9.7-3--1

I
I
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long periods.

Future d2ve10pm2nts in this area will increase possible

damage.

9 •7- Z- 3 Plan

Pe:w:ier House \t.Tash offers two darn sit·~s above the flood8d

area. The on2 r~commend2d by the Flood Control Engineer is

called the ;:lm,7er a1ternate ll site and is locat~d approximat2

ly 1,000 feet above the point where Constellation Road starts

to climb from th~ floor of the wash.

The cost of the darn at the lower site is greater than

that of the upp8r site. However, because of the greater

drainage area controlled by the lower site the additional

cost appears to be justified.

A summary of costs is shown in table 9.7-4 and Map No.

9.7-A shows planned location. Table 9.7-B shows structural

data.

9.7-F CASANDRO WASH (REEDS ADDITION)

9.7-F-l General

The watershed of this wash contains approximately 1.5

square miles of area and begins in the vicinity of the

Vulture Mine Road north of Los Caballeros guest ranch, about

a mile South of U.S. Highway 60 and 70. Topography is

charac.terized by rocky terrain and ste.2p grades in the wash.

Runoff from this ar~a is considerably greater than th8 normal

ratio of runoff to rainfall.
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9.7-F-2 Damages

From a point n3ar Avispa Str2et at the ~!est adge of

Reeds Addition to th2 railroad, the wash maanders through

Reeds addition in man-made chann·~ls and in th2 str2ats.

Channal has b22n r3stricted by walls and other dev~lopm8nts.

Capacity of present channel is limited and any overflow

spreads into adjacent property and into homes causing ex

tensive damage.

The constant flood thr2at has pr2ventad d2velopment

of potentially valuable property along the wash within th2

Casandro tract. A major flood could cause considerable

damage to homes, stre8ts, the city pumping plant and oth~r

developments within the flood area.

9.7-F-3 Plan

The ovar all plan for flood control in this area will

include an earth-fill dam without1et and will be located

approximately 1,500 feet downstream from where Country Club

Road crosses Casandro ,ash. Tha dam will have an uncontroll

2d outlet to discharge approximately 40 C.F.S. Channel below

will handle this flow and will not damage developments below.

A summary of cost can be found in tab12 9.7-5 and Map

No. 9.7-A shows proposed location. Table 9.7-C shows

structural data.

9.7-G SUNSET AND SUNNY COVZ WASHES

9.7-G-1 General

These two washes are small but the characteristics of
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the watershed area makes runoff ratio extremely high and high

peak flows are possible even though the area is small.

Both washes originate in the vicinity of the Vulture

Mine Road and run Northeast and eV2ntually come togeth2r and

continue on to the Hassayampa ~iv:;;r.

Watershed is characterized by steep hills and rocky

terrain. Th~ wash profile is ste2p and when water flows

then high velocities ar~ the result.

9.7-G-2 Developm8nt and damages

In the path of these wash~s are the Sunny Cove sub

division, part of r'Jickenburg, Fishers ~\ddition and Maguire~s

addition. B"low the junction of these ttV'o washes, extensive

damage has bean reported during past floods and the potential

damage due to the maximum probable flood would be very ex

tensive. Further area development will increase the potential

damage.

9.7-G-3 Plan

Plan for control of these washes consists of an earth

fill dam in each wash. Each dam will have an uncontrolled

outlet. Channel below is adequate to carry the outflow.

Dams will be designed to handle a 100 year frequency flood.

A summary of costs is found in table 9.7-6 and Map

9.7-A shows proposed location. Table 9.7-C shows structural

data.
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Estimated Cost

Flood Control District Other

Benefits from Reduction of Flood Damage

Benefits from Recreation

Total Annual Benefits

Total Project Cost Amortized @ 2-5/8%

Annual Operation & Maintenance

Total Annual Costs

Benefit-cost Ratio 0.26 to 1.00

TOTAL PROJECT COST

TABLE 9.7-1

4,000

7,000

11,000

38,000

5,000

43,000

$ 556,000

$1,056, 0.00

$500,000

MATTHIE DAM SUMMARY

Job Description

Earth-fill Dam and Related
Works

1'!2.:.

1

I
I
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TOTAL PROJ8CT COST

Flood damage without Project

Flood Daoage with Project

Ben8fits from Reduction of Flood Daoage

Total Project Cost Amortized @ 2 5/8%

3,000 -'

500

2,500

2,000

2,500

1,500

500

None

$40,000

t~o, 000$

~stim2ted Cost

Flood Control Dist.

/25 To /,tJo

SOLS TiJ/.SH CHANNEL SUMNf'ay

Job Description

TOTAL

TABLE 9.7-2

Chann'2l C12aring and Excavation
in Sols and Flying n;~> i,Tash

Annual Operation and Maintenance

Ben2fit-Cost Ratio

Irrigation Den2fits

Total .::.nnua1 Ben8fits

Total tnnua1 ~osts

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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TOTAL p~aJ~CT COST

B;n2fits from ~2duction of Flood Damag~

'Total f-i.nnual Ben2fits

~otal Project Cost Amortiz3d @ 2 5/8%

Annual Operation and Maintenanc~

Total Annual Cost

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

TL2LE 9.7-3

Job D'2scription

1 Eerth-fill Dam and ~2lat2d
~..Tm,:·ks

B...m.:;fit-Cost ~ ..atio

~stirnat2d Cost

Flood 8ontTol Dist. 0tner

- 0 - ~183,OOO

¢183,OOO

l:·,500

!:-,500

6,600

600

7,200

0.63 to 1.00



Total Project Cost hmortiz~d @ 2 5/8%

Ben~£its from Reducticn of Flood 0amage

-Sstimat2d Cost

800

l~, 800

5,600

C. of -::.

10,000

10,000

¢ 82 500~ ,

~·132 500I ,

$ 50,000

1.79 to 1.00

Flood Control Dist.

TOTAL r::"OJ~CT COST

1.10. Job lJ ~scription

TAi3LE 9.7-4

1 ~arth-fi11 Darn and Relat2d
~orks (Low2r Sit3)

Annual Operation and I'{aint2nanc2

Total Annual Ben2fits

lotal Annual Costs

2Gn~fit-Cost Ratio

I
I

,...

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



B~n2fits from Reduction of Flood Damag2

~otal P~Oj2ct ;ost Amortiz2d @ 2 5/8%

TOTAL r~OJJCT COST

Other

- 0 -

$ ~", 500

Ie,., 500

2,200

300

2,500

Gost

$60,200

~ 60,200

"~stioat~d

1.BO to 1.00

Flood Control Dist."'.To. Job D-2scription

1 ~arth-fill Dam anG ~~lat2d
\1: Oi.-ks

Total Annual Benefits

Een3£it-Cost Ratio

lotel Annual Costs

P~nual Operation and Maint2nanc2

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



S~NS~T A~D SU~mY COVE WASH3S DAM ST~~RY

Total Project Cost Amortized @ 2 5/8%

~lood Damage ~,iith Project

Ben8fit from Reduction of Flood Damage

;:'AEL~ 9.7-6

Other

$ - 0 -

$ 7,200

1,000

6,200

6,200

2,900

600

3,500

Estimated ':ost

$79,000

$ 79,000

1.77 to 1.00

Flood Control Dist.

TOTAL P~OJSCT COST

Job D·~scription

2arth-fi11 Daw and ~21ated

~'7orks ,

1 each on 3unS2t and Sunny
Cov:; }J.sh~s

i.1o.

1

?lood Damage 'Vlithout Project

Total Annual Benefits

Annual Operation and Maint2nance

Total Annual Costs

B3nefit-Cost Ratio

I
I
I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I
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No. Item Uni 7':'13 Structure---
Sols v'lash Flying "E" Wash

1 Discharge Capacity cfs 7,300 960
2 Length ft· 8,760 1,800
3 Av. Bottom -'J'lidth ft. 60 30
4 Av. Depth ft. 3.0 2.0
5 Av. Side Slope 3:1 3:1
6 Excavation cu.yds. 70,000 5,400
7 Concrete cu.yds.

COST DISTRIBUTION

CHANNEL IMPROVEMENTS

8 Total Construction Cost
9 Contract Administration
10 Right of Hay
11 Relocations & other costs
12 Flood control District Cost
13 Total Project Cost

3,900
100

-0-
-0-

4,000
4,000

35,000
1,000
-0-
-0-

36,000
36,000

SOLS WASH

STRUCTURAL DATATABLE 90 7-A

I
I
I
I
I
I
I
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COST DISTRIBUTION

11 Total Construction Cost Dollars 1,036,000 183,000 82,500
12 Contract Administration II 20,000 -0- 2,000
13 Right of ~I]ay

II -0- -0- 48,000
14 Relocations & other Costs .. -0- -0- -0-
15 Flood Control Dist. Cost .. 500,000 -0- 50,000
16 Total Project Cost 1,056,000 183,000 132,500

WICKENBURG FLOOD RETARDING DA!~S

STRUCTURAL DATA

LOHER HASSAYN1PA AREA

1. 8
-0

150
200

30
450

35.0
58,000

24
40

Powder
House

9.3
-0

335
715

80
1,800

33.0
102,000

48
200

Flying
"B II

structures

Natthie

125.0
-0

5,200
11,500

570
600

70.0
247,000

60
260

Units

sq. mi.
ac.ft.
uc.ft.
ac.ft.
acres
ft.
ft.
cu.yds.
in.
cfs

Item

TABLE 9.7-B

No.

1 Drainage Area
2 Sediment Capacity
3 Flood ~ater Capacity
4 Total storage Capacity
5 Total Surface Area
6 Length
7 !'1J.C)}~imum Height
8 Total Volume of fill
9 Principal Spillway Size
10 r~ximum Release Rate

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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TABLE 9.7-C STRUCTURAL DATA

LOt"TER HASSAYN1PA AREA

FLOOD RETARDING DAMS

No. Item Units structures

Casandro Sunset Sunny
Cove

1 Drainage Area sq. mi. 1.5 0.6 1.4
2 Sediment Capacity ac.ft. -0- 27 33
3 Flood Water Capacity ac.ft. 90 55 82
4 Total Storage capacity ac.ft. 90 82 115
5 Total Surface Area acres 20 7 18
6 Lengt!1 feet 460 470 610
7 r-1aximum Height feet 24.0 20.0 19. 0 ~

8 Total Volume of fill cu.yd. 15,000 9,200 16,000
9 Principal Spillway Size inches 24 24 30
10 Maximum Release Rate cfs 40 30 50

COST DISTRIBUTION

11 Total Construction Cost Dollars 29,200 32,880 45,320
12 Contract Administration II 1,000 300 500
13 Right of Nay II 30,000 -0- -0-
14 Relocations & other Costs II -0- -0- -0-
15 Flood Control Dist. Cost II 60,200 33,180 45,820
16 Total Project Cost II 60,200 33,180 45,820
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9.3 AP~INGTON AREA

9.8-A-l General

Arlington Area is located 7est of the Hassayampa ~iver

b·2twc'~n the river and Centennial f,.7ash. The area is a long

narrow valley ext.2nding from its juncture rtJith the Gila ..\.iver

North to flat iron mountain. Total area of the watershed is

60 square miles.

Flood producing area is the fairly steep country at

the North end in the higher elevations. Topography is

characterized by rolling hills traversed by distinct washes.

The valley floor close to the mouth is narrow and relatively

flat.

Approximately 80 acres of farm land and the Arlington

Canal would be affected if flooding should occur in Arlington

Wash. No definite channel exists below the canal and damage

may be extensive if a record flood should occur.

Under present conditions of development and due to the

small drainage area no flood control work is planned in this

area. Future conditions, however, may warrant further study.
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9.9 BU~-E VALLEY AREA

9.9.A GENERAL

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-l 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 sillaller co~centrations

at Liberty and Palo Verde.

9.9-B-3 Damages

Damage frc~ flood water occurs alncst eV8=y year. Water

flows across the Roosevelt Irrigation District C~L~l in many

places. Daillage to canals and laterals as well aD irrigated

land is heav~.

Flood damage £rom a major flood would be extensive and would

encompass many additional areas of farm land and into the

urban areas whe~e private ho~es and bU3inesGes a1:e located.

The railroad and all higl~vays also suffer flood damage. The

damage potential is increasing rapidly as new develop~ents

are made.

9.9-B-4 Plan

The basic flood control pJ0n fo~ this watershed c~~sists o~

a system of diversions, dikes and channels t.o intercept a~d

carry the flood water to the HassayaQp~ River.

Beginning in Sec. 36, T2N, R2W with a diversion, the

retarding structure cOiltinues generally \1estward and empties

into the river in Sec.3, TIN, RSW. Total structure length

is estimated to be 14 miles.

The diversion is 3.0 miles long e==tending into Sec. 9

R3W. The diversion picks up water that would otherwise

affect Luke APB and carries it west. emptying it into
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lIBuckeye East ll retarding structure. This structure runs west

into Sec. 7 where it empties into "Buckeye West ll structure

through the East floodway~ thence west to Sec. 1, TIN, R5W,

where it empties into the West floodway. Water is carried from

there into the Hassayampa River.

The Cenal 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 be concrete-lined and have capacity equal to

the release rate of the principal spillway of II Buckeye West ll

retarding structure. Total channel length is 1.4 miles.

A iummary 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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~stimat9d Cost

Total Annual Benefits

Total Project Cost Amo~tized @ 2 7/8%

Annual Operation and llaintenance

Total L\nnual Costs

E2nefit-Cost Ratio 1.21 to 1.00

,:10. Job Description Flood Cantz-01 Dist.

Consists of 2 ~~tarding Structuras, ~ 687,300

1 Div2rsion Dike, 2 floodways and

1 slip-foro canal for wat9r

cistribution

1" c····\...1, _ _!

12l:·,000

210,000

60,000

150,000

- 0 --

- 0 --

150,000

110,500

s.c.s.

$2,930,300

$3,617,600

TAE1E 9.9.1

TOTAL P~OJZCT COST

Flood Jamage T;-ithout Proj.~ct

Flood Daoage with Proj~ct

Den2fits from Reduction of Flood Damage

Irrigation Benefits

Oth-;r Ben,~fits

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
f
I



I
I

TABLE 9.9-A STRUCTURAL MTA

I BUCKEYE WATERSHED

RETARDING STRUCTURES

I No. ~!3 Unit Structure::.:

I
EiJ[:t Nest

1 Drainage Area sq.mi. 14.6 42.7

I
2 Sediment Capacity ac.ft. 220 600
3 Flood Water Capacity ac.ft. 1,240 3,500
4 Total Storage Capacity ac.ft. 1,460 4,100

I 5 Total Surface Area acres 320 990
6 Length miles 2.8 9.0
7 r1aximum Heit]ht ft. 23.5 25.0

I 8 Total Volume of fill cu.yd. 535,000 1,082,000
9 Parincipal Spillway Size inches 36 11 60 11

10 ~Eximum Release Rate cfs 147 440

I Cost Distribution

I
11 Total Construction Cost Dollars 691,000 1,565,000
12 Contract Administration II 5,000 12,000
13 Right of ("lay II 154,000 481,000
14 Relocations & Other costs II -0- -0-

I 15 Flood Control Dist. Cost II 159,000 493,000
16 Total Project Cost II 850,000 2,058,000

I FLOOm-m.yS

I
No. Item Units East west Diversion

1 Discharge Capacity cis 147 685 1,910
2 Length ft. 3,200 15,600 16,400

I 3 Av. Bottom Width ft. 12 30 90
4 Av. Depth ft. 3.0 5.0 3.1
5 Av. Side Slope 2:1 Variable Variable

I 6 Excavation & Fill cu.yds. 17,560 172,100 140,000
7 Concrete & Rock Rip-Rap cu.yds. 2,110 10,000

I Cost Distribution

8 Total Construction Cost Dollars 9,600 437,000 183,000
9 Contract Administration II 100 3,000 1,400

I 10 Right of Hay II 4,500 18,000 53,000
11 Relocations & Other II -0- -0- -0-

I
12 Flood Control Dist. Cost II 4,600 21,000 54,400
13 Total Project Cost II 14,200 458,000 237,400

I



31'\

DISTRICT OF

C0UHTY

WATERSHED
NO. 9.9-A

36

cr.
:<

~ ri
f-< .J~

"',d'/ ,
,---+ti'~'="'-'f-"c--="":::":I#-i:--;c----::-~b?,~'::"__--;

BUCKEYE
MAP

FLOOD CONTROL

MARICOPA

DRAWN I fHECKED ~CPfl~
___K_....;;;B_._--\.,_:.:.'.;,.;R;,.;..N,:.;..--:.H..:.;.. .:..:R.:-.,. _ e~
p. H_0 :.'" ::. A R I L 0 H A { .5 t P T, (I 9 6 ;>

f

1
I

/

/34

4

28

33

'203

,.29

-- +

31

3025

; c



-76-

GILL:-~SPI2 AT3A

General

The Gil13spi2 ar2a is located in the South Central

portion of Ha>:'icopa'ounty and has a ar~a of 350 squar~ miL~s.

The topography is typical of the desert country in

central P.rizona. Th.3 flood producing areas are th,~ IJIaricopa

and ~<.:agle 110untains. The f1aricopa l"lountainas run North-South

on thzZastern boundry of this v.Jatersh8d. Many washes

originate in th~ higher elevations and flow t-7est and i:Torth

to the Gila River. There are no major drainage channels

but all ar~ well defined.

~-jat,~r coll~cts rapidly in the ~i7ashes and floY-IS across

the relatively St8~P flood plain at high velocities.

There are no 8xtensive dev810pments in this area. Most

of it is in range land with poor v~getative cover. U.S.

iiighway 30 runs the entire length of the t'Jater shed and

although the highway does not wash out often flood waters

do cover it during a storm and cause traffic delays and some

damage.

The Gila Bend canal is subject to washout from flood

water and considerable time and money is spent during rainy

years on maintenance.

At the present time value of improvements in this area

do not warrant a flood control project. Future developments

may change the economic picture to the point where protection

works will be justified.

9.10

9.10-A

I
I
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THEEA A:2ZA

General

Theba Area is located in the Southerwestern part of

Maricopa County and has an area of 500 square miles. This

area is characterized by steep, rocky terrain along the edges

blending into a broad Valley toward the center.

General drainage pattern is toward the Northwest empty

ing eventually into the Gila 1iver. A large part of the area

is included in the' illiams Bombing and Gunnery ~.ange.

Quilotosa r·T 81'1 is the principal drain.. It originates

in the Sauceda and Sand Tank Mountains about 30 miles South

and 15 miles West of Gila Bend.

Flood damage is slight in this ar~a. At times some

damage occurs on the Gila Bend ~anch. Other areas experienc~

ing damage are Gila Bend Air Force Base; Tucson, Cornelia and

Gila Bend Failroad, Arizona Highway 35; ~illespie Canal,

Southern Pacific 2ailroad; U.S. ~ighway 80; and developed

areas West of Gila Bend.

At the present time, however, total damage does not

warrant any protective measures.

Future area iwprovements may change the economic

picture. At that time means of protecting the area from

floods will be studi2d.

9.11·

9.ll-A

I
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9.12 GILA BEND AREA

9.l2-A GENERAL

The Gila Bend area is located in the southwestern part

of Maricopa County and has art 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.l2-B BENDER AND SAND TANK WASHES

9.l2-B-l 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

State Highway 84 and finally emerging into the flatter

alluvial plains. It continues on northwest and passes

through Gila Bend approximately 300 ynrds east of the
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main channel of the Sand Tank Wash. Before reaching

the Gila Bend 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 state Highway 85: leading to Ajo, Arizona.

This area is kno~n 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 establinhments. Also

affected are the Gillespie Canal, Southern Pacific

Rialroad and U.S. Highway 80. No records are available

from the Gillespie Canal owners 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.l2-B-3 Plan

A study of this area by Johanne~sen & Girand reveals

several solutions to tr.e flood control problem in this
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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 p~operty

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 canul flow under Bender Wash. This siphon

would be similar to the one already existing in Sand

Tank Wash.

A summary of costs can be found in Table 9.12-1 and Map

No. 9.l2-A shows planned extent and location. Table 9.l2-A

shows structural data.
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~o. Job Description Flood ~ontro1 Dist.

9,500

13 , L~50 -"

1,000

12 ~"50,

1,100

10,700

:)th3r

$ 113,750

$265,850

Zstimated Cost

1.16 to 1.00

TOTAL P~OJ2CT COST

1 Channel Cl~aring and rik2 ~ 152,100
Construction. Includ~s siphon
under E2nd2r Wash

Benefits from Reduction of Flood Damage

Total i.nnual Costs

Total Annual Ban2fits

D0n2fit-Cost Ratio

Total Proj2ct Cost Amortizad @ 2 5/8%

Flood Damage with Projt;ct

Jlood Damage Without Projsct

Iillnua1 Operation and Maintenance

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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1 Total Construction Cost Dollars
2 Contract Administration "
3 Right of Way "
4 Relocations & other costs "
5 Flood Control District Cost "
6 Total Project Cost "

BENDER AND SAND TANK WATERSHED

STRUCTURAL DATA

CHANNEL CLEARING

6,000
7,000

100
4.1
2:1

50,000

Quantity

12,000
12.0

2.5:1
100,000

Quantity

140,000
8,850

12,000
105,000
152,100
265,850

." "

'"

units

Units

cfs
ft
ft
ft

cu.yd.

cu.yds.

ft
ft

COST DISTRIBUTION

DIKE CONSTRUCTION

Total Length
Maximum Height
Avg. Side Slope
Total Volume of Fill

TABLE 9.l2-A

Item

No. Item

1 Maximum Discharge
2 Total Length
3 Avg. Bottom Width
4 Avg. Depth
5 Avg. Side Slope
6 Total Excavation

1
2
3
4

I
I
I
I
I
I
I
I
I
I
I
I
"I
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SANTA J.OSA A~A

General

The Santa 2.osa Area is 10cat~d in the outheast corn-=r

of the lower section of t'~aricopa County and has a total a::ea

of 60 square mi1~s.

Drainage is to the Coutheast and the flood waters

continue in a Southerly direction into Pima County. Most of

the area is included in the Papago Indian ~eservation.

Flood damage occurring in Maricopa County is slight

mostly because this area has not b~en developed. Channels

in this area aTe ~;-7e11 defin·:d and there exists very little

chance for serious flood damage.

9.13

9.l3-A
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~ • V!-. V2~(OL i-."::.3A

9.14-A. Gensral

The v~kol /\.r::~a is located in the ,-~outh Central ?art

of r';aricopa County anc contains an 81'28 of 235 square mil~s.

The flood ?~oducing ar~a of this 7J!at·~rshed Hithin

~aricopa County are th2 3ast~rn slopes of the San Tank

i<.Loun ta ins.

The topography is typical of th~ d~s2rt country of

cantral Arizona. Th,~l'= are many ~1ashes that form in the

higher el;vations and cut through th~ moderately steep

foothills. Due to the steep slope and sparse cover, these

flood waters run off at high velocities.

The main drainag2 way is 'lekol f'-ash and the gen2ral

drainag~ is to th.:= north.

At the pr~s2nt time there is very little developffi~nt

in this area of Maricopa ~ounty. lhere are no extensive

centers of population and rural Q3velopment is also scanty.

Arizona High;,Jay 8L~ crosses the upper end of the area and

there is some settlement along it.

~eports of flood damage in this wqtershed area are

v'?ry few. Th::re is some minor daIilage to state and county

roads and some erosion occurs along t~le banks of V-ekol 17ash.

These damages are not considered serious enough to

<,larrant a flood control project at this time. Future de

velopments may change the economic picture and make flood

control a major problem.
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Tha main drainage channel in this aZ3a is ~atermans

and has an 3r~a of 520 square oi128.

The Wat3~c2n £r3a is located i~ outh ~entral Maricopa

Cover is soarse and sloDes are steeD so ~2ter con-o • •

traversed by many vlashes that bring '/later from th~ higher

Due to lack of d2v2lopment and a corresponding lack of

The topography of this area i8 typical of t~e d2se~t

Arizona. Th2 wash then d~ains North through the steep foot-

Wash which has its o~igin in the 1astern slope~ of the

Flood darnase r2ports from this area have been meager.

Valley that leads into the Gila ~iv2r jus t S-:-~~heas t of

~laTicopa Mountains ap~roximat2ly 20 miles ~ast of Gila Dend,

topography of Central Arizona. The footh~:ls a~d Velley are

hills and than Northwest opening out into a relati7ely flat

elevations on the ~rlatershed p·erimeter dm-m to the rr-ain dTain-

age.

Buckey·3.

in this area~ There is a small concentration of population

centrates quickly and runs off at high velocities.

at Mobile on the southern Pacific ~ailroad but mostly ~~~re

Presently t.heTe are very few developments of any i~portance

is only range land with no s2tt12li~nt. Range co~dition is

th3 prasent time. If in th3 future economic jutification

poor and when rain co~~s it runs off quickly at high velocities.

flood damage, no flood protection proj2cts are pl2,ned at

can be found, then flood control problem~ Hill be c:-c-- -::V;:l.llE'. t -: -

:i.lS-A

S.15
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9 . 16 WHI TE TANKS AREA

9.l6-A General

The White Tanks Area is located in the central section of

Maricopa County and has an ~rea of 200 square miles.

The major flood producing areas are the White Tank Moun

tains on the western border of the watershed. The 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 ~xcept near the moun

tains and slope is mostly to the southeast.

9.l6-B WHITE TANKS WATERSHED

9.l6-B-l 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 Basel 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
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areas affected have been greatly reduced by construction

of White Tanks projects but there are still ~any 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.l6-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 dike~ 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

River. 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 T~ILBY A~~\

9.l7-A General

Th2 Trilby wash ar2a is locat2d in central part of

Maricopa County nortnw~st of Ph02n~x and covers an area of

320 square ~~l ~.

The ar2a 3xt2nds from the r-'icl'iicken dam and 2eards12y

Canal I~orth to approximat:;ly the Yavapai County line and

from the ridg:e ~3st of th,:::! Hassayampa :':.ivar to the Agua fria

river. Most of th2 floods occurring h2T2 are produced vlith

in the ~"at2rshed mos tly above U. S. Highway 60- 70.

There are many washes that ar2 essentially paral12l

and run g2nerally South and ~ast. One of the main drainage

ways is Tribly it7ash. The Trilby '-Tash de t:=ntion bas in created

by McMicken dam was completed in July 1956 by the U.S. ~orps

of Engineers at a cost of approximately two million dollar's.

Luke A.F.B. and th~ towns of Litchfield, ~ood year, Avondale

and about 50,000 acres of rich farm land receiv; protection

from this structur2.

Population density is low and th2r8 is very little

deve lopment cspec ially above U. S. ]ighv7ay 60- 70. Th·2 ar·3a

above is typical des3rt range land in fair condition. Belo'V7

are irrigated farms of considerable value, mostly irrigated

by wells.

Areas subject to damage ar3 highway bridges and the

Santa Fe Railroad. !lso aff2cted are numberous county roads

and public utiliti3s.
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B~low th~ highway wher~ land use is intensified, there

would, of cours~, be greater damage from a major storm.

At the present time no major flood control works are

planned in this ar2a. Local problems may corne up in the

futur~ but thes3 will be handled in the regular op2ration of

the Flood Control District.

Future land developments may warrant are-evaluation

of this area.
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9.18 UPPER AGUA F~IA A~ZA

9.l8-A General

The Upp2r Agua Fria area begins above Carl Pleasant

dam in the Northern part of Maricopa County and 3xtends into

Yavapai County. Total ar~a is 1,l,59 square miles.

This is onG of the larger drainage areas that affect

Maricopa County. rtcwever, most of it lies outside the bound8

of this county_

The building of the C'rl Pleasant dam has reduced the

frequency of a flood below the dam but has not reduced the

probable maximum flood. The construction of New ~iver and

Adobe dams will reduce the flood below i~ t.he Agua Fria.

There are no plans for additional flood control pro

jects within this area.
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9 •19 LOPER AGUA FRIA A~~Z!,

9.l9-A G2neral

The low2r Agria Fria area begins at the Lake Pleasant

dam and ext2nds South to tha 3alt ~iv~r. Total ar~a is 110

square miles.

Topography can be divid2d into two distinct classes;

the rough, st22p, hills at the upp2r ~nd and the smooth~r,

flatter land at th~ lower ~nd n~a~ th~ Salt ~iver. Th3 area

is long and narrow and consists mostly of th~ flood channel

of the i.gua Fria 2iv2T and its tributaries. Cover is typically
_.

dasert with very little vegetativ~ growth. Velocities in

the existing channels are high dU8 to lack of cover and steep

slopes.

Some farming is done in the bottom land adjacent to

the river and th~re are approximately 3,000 acresoutside the

river channel. Damage would occur to these and other de

valopments during a major flood.

Work done in the Deer val12Y group will affect this

area since the Agua Fria will be the outlet channel for these

works. The Vest Phoenix floodways will also extend into

this area.
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9.20 UPPE? NET~! RIVZ:Z A:'.3A

9.20-A General

The Uper New ~iv~r Area begins at th2 proposed N~w

Riv'3r Dam in th3 North Central portion of Maricopa County

Northwest of the tovffi of Adobe and contains an area of 170

square mil~s.

The main drainage way in this watershed is New ~iver,

an intermittent stream that heads up in Yavapai County about

10 miles ~ast of ~ock prings. r.ivar channal is well de

fined for most of its length.

The flood producing areas are the higher mountains at

the upper end of the watershed at ~12vations up to 5,000

feet. The topography is rough and characterized by many

washes that originate on the perimeter and flow down to

main channel. Due to the impervious natur~ of the ground

and steep slopes, percentage of runoff and velocities are

high.

At a point near ~lhere the river crosses Black Canyon,

the slope of the whole watershed flattens out and the

topography changes to broken, brush covered foothills.

Approximately a miles 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 present time, development in the flood plain

is limited but future population expansion may include this

area. The main urban concentration is the tow of Peoria.
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Th,2re ::::J some possibility that the river may 12a'..-e its ~r~

s2nt channel during a major flood and flood the tO~TI causinG

2xt2nsive damages.

Some farming is don2 in the bottom ~and adjscent to th~

river and th:.:re ar2 approximate ly 3, 000 acres outs i::h th~

river banks. Th2S8 could be damaged by flood waters.

Sxtent of darnag; on th,; Pgua :?ria river belo,;~ Nel;ll'j.'le:.

junction can be r-educ.::d by construction of 1\leu River dam?

-91-
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9.21 LOFER NEI:;! RIVZ:1 A'JEA

9.2l-A- General

The Lower New 1iver area b2gins at the proposed New

River dam site and continu,~s South to the i\gua Fria J.iver.

Total area is 45 squar~ miles.

From the darn site South to Deer ';alley 7.oad the area

is typical desert foothills, mostly brush covered and trend

ing toward the main channel. Topography is rough and the

low hills are traversed by many small washes that flow in

dividually to Ne1;v ?iv·ar.

Farming areas b2gin at Deer Valley Road and continue

to the junction with the Agua Fria ~iver. Skunk ~reek

enters in Section 10, Township 3 North, Range 1 Sast and

would be a heavy contributor of flood water during a major

storm.

At the present 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

9.2:J-B-5.

In the future some channel work may have to be done

b~low Skunk Creek. If Cave Creek, Skunk Creek and North

Phoenix Mountain water is diverted into the river and Adobe

and New River dams are not built then this channel work

will become necessary.
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VALLEY A~ZA

General

The Dear Vall~y area is located just ~est of the City

of Phoenix and contains an ar~a of 140 square miles.

The upper ~nd of the watershed begins at the Union

Hills, approximately one mile South of Cave Creek dam. As

the ~atershed extends southward it widens out to take in

parts of Deer Valley and then on to include the thickly

populated areas ~;est of Phoenix. The Southern boundry of

the watershed is the Salt River.

The major flood producing part of this area is the

upper end east of the Skunk Creek watershed, however, local

flooding conditions are produced 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 area 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.

9.22 DZER

9.22-A
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Planned projects that affect this area are North

Phoenix Mountains, Arizona Canal diversion, Union Hills

diversion, New River and ~dobe darns and the 7 es t :hoenix

floodways. They ar~ described under Sections as follows:

Glendale-Peoria drain

A lined channel, trapezoidal in section,

with 2:1 side slopes from 51st Avenue

9.25-D-2 Ncrth Phoenix Mountains

9.25-B-3 Arizona Canal Channel

9.25-E-4 Union Hills Diversion

9.2S-E-S New River Dam

9.25-E-S Adobe Jam

9.22-B West Phoenix Floodways

VTEST PHOENIX FLGODv.JAYS

General

This area has been one of the most rapidly developing

sections of Maricopa County. Settlement has been so r~cent

that it is difficult to estimate possible damage but it

would be very severe.

There are hundreds of residences located here that

would be flooded by a major storm. The only possible drain

age at the present time comes from S.?.V.H.U. laterals and

it is likely that they would be ineffective during a flood.

In the past no provisions have been made to carry flood

water "to the Agua Fria and the Salt River.

9.22-B-2 Plan

(a)

9.22-B

9.22-B-l
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and t mil~ South of alive Avenue running

~est~rly for 2~ mi12S, than Southerly ~

mile, th~n ~est9rly about 3~ miles to

New ~iv2r.

Much of this project is in a developing

area wh~r; land acquisition costs are

ris ing; thus total proj,~ct costs vlill h:

p~oportionally higher. Total estimated

cost at p~~sent is $2,181,000.

(b) Maryvale-G12ndale drain

A lined channel trapezoidal in section,

with 2:1 side slopes, ~unning from the

Grand Canal ~ mile T'-2st of 67th Avenue

T'Testerly approximately 5~ miles to the Agua

Fria ?,ive~.

Much of this project is in a rapidly

developing area. Land acquisitions will

continu8 to rise thus increasing total

proj2ct costs. Total estirr~t2d cost at

present is $1,978,000.

(c) WGst Phoenix-Maryvale drain

Will run from a covered box culvert section

at ~·7th Avenue from th3 Grand Canal Southerly

to Thomas ~oad; becoming an open-topped lined

channel, trap8zoidal in section, with 2:1

slop.~s at L:7th and Thomas then run Southerly

about 5.3 miles to the Salt River.

Present estimated cost is $2,54.2,000.
-95-
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The thr~2 proj~cts listed abov2 ara proposed by the

~lood Control District to satisfy th~ need for major flood

channels in the ~est Fhoenix Area. ather channels and

storm drains pithin the City Limits of ?hoenix are needed,

of course, but ?lans are not now available. Study of

problems in the :'L=tropolitan ar·=a vill be continued in

cooperation t-.rith the City of Pho.enix and othermunicipalities.

For a surr:rnary of costs sc·~ Tabl-= 9.22~l and Hap ~\10.

9.22-A shows plann=d2xtent, location, and structural data.

Table 9.22-A shows related structural data.
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12.::!n:;fits from P.eduction of Flood Damage

~·i~S':' ?iC~NIX FLOJ~PAYS SUlIjHf~ 'y

- 0 -

- 0 -

231,500

33,500

198 000,

198,000

2L:-0,000

18,000

258,000

~5,705,OOO

~stimat2d '.:ost

$ 6,701,000

~ ;96,000

?loocl Control Dist.

0.77 to 1.00

Tf~L L~ 9. 22 •1

TOTAL F20J2CT COST

Job )~scriptiGn

Lin.·~d Channels Uorth of ':?l.:;nc1al =
an~ ~-2St to New ~iv~r n.:;ar
Caopb2ll Av~nu8. F~G~ t~3 ~rand
Canal WGst to the tgua ?ria, and
n2ar 47th AV2nu~ from Grand Canal
South2rly to th3 Salt ~iV2r

?lood DaQage ,Yithout PToj :;ct

Flood Dar~82 with Proj2ct

Irrigation Benefits

Total Annual Benefits

Total Project Cost Amortized @ 2 5/8%

Annual Operation and Maintenance

Total Annual Costs

5en~fit-Cost ~atio
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Glendale- Maryvale- V!.Phoenix-

li2..:.. Item Units Peoria Glendale Haryvale

1 Discharge capacity cfs 4,100 4,300 3,600

2 Length ft. 33,264 30,624- 29,568

3 Avg. Bottom Width ft. 13.0 11.0 9.0

4 Avg. Depth ft. 9.0 8.0 8.0

5 Avg. Side Slope 2:1 2:1 2:1

6 Excavation cu. yd. 345,000 315,000 266,000

7 Concrete cu.yd. 43,772 39,000 32,000

COST DISTRIBUTION

8 Total Construction Cost $1,839,000 $1,651,000 $2,205,000

9 Contract J\dministra tion 30,000 20,000 30,000

10 Right of Way 158,000 137,000 115,000

11 Relocations & Other Costs 154,000 150,000 191,000

12 Flood Control Dist. Cost 342,000 317,000 337,000

13 Total Project Cost $2,181,000 1,978,000 2,542,000
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TABLE 9. 22-A STRUCTURAL DATA

DEER VALLEY AREA

WEST PHOENIX FLOODWAYS
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9.23 SKUNK CREEK ARZA

9.23-A General

The Skunk :reek area is located in

th~ North Central part of Maricopa County North of the City

of Phoenix and contains an area of 135 square miles.

The headl::raters of Skunk :-'re;;k rise on the South

H.astern slopes of N21:J :liver t1esa and flotvs generally in a

SouthvJestern direction tOIiJard NC1;v ?,iver, entering in Section

10, Township 3 North, Range 1 East.

This area can be divided into three distinct

topographical group - upper, middle and lo~!er. The upper

is characterized by steep, rugged mountains with brush cover;

the middle is gently rolling with low, well rounded hills;

the lower is r2latively flat with gentle slopes. The washes

are well defined at the upper reaches but tend to loose

their identity as they flow into the flat alluvial Valley.

The runoff producing area is the steep mountains and

foothills East of New River.

Ther'3 is very little development until the Creek

enters the plain in upper Deer Valley. There is, however,

linlited settlement along the Cave Creek Road from New River

to Cave Creek.

The area east of Black Canyon highway is vlell develcped

and is intensively farmed. TtTater is supplied by wells.

Population concentrations exist at Adobe and rural areas are

well settled West to New River.
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At the present time very little damage occurs in this area. Potential

damage, whoever, is high in the future because this is a rapidly developing

area. The cultivated areas along the wash would 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. See the IATite-ups on North Phoenix t1ountains,

Arizona Canal Diversion, Union Hills Diversion, the Adobe, and l'Je\'l River Dams,

and the West Phoenix Floodways.
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9.24 CAV~ CR2EK A~EA

9.24-A General

The Cave Sreek araa is locat2d in the

North Central part of ~aricopa County and contains an area

of 240 square miles.

The Cave Creek ar0a extends from the Salt ~iver to

the 1\[e\;·7 :liver !'L~sa in Zas tern Yavapai -::ounty. The area is

long but not vary wide.

The topography varies from high brush covered

mountains to th~ 10\07 d'2sert floor. Direction of drainage

is generally South and Cave Creek is the principal natural

drain.

Other than the to~m of Cave :reek, there is very little

development in the upper Cave Creek area. Beginning at Cave

Creek dam, the density of population increases and beginn

ing near Union Hills drive the whole area becomes urbanized.

There are a number of subdivisions in the lower Cave Creek

area and below the Arizona Canal development is highly

concentrated.

t~ithin this area the potential damage is greater than

any other within £'Iaricopa County.

County roads are succeptible to washouts around ~3ve

Creek and also the creek at times jumps its banks and runs

through the tOvffi causing considerable damage.
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A Cave Creek approaches the Arizona ~anal developnent

increases v7ith a paral12l increase in potential damage. In

August 1943 a storm centered over the Val12y caused Cave

Cr22k to overflo\J its banks, breay. the Arizona Canal, and

cause consid'2rable daQage to the u'-ban areas. f. similar

storm now could C3US2 damages running into millions of

dollars.

Plans f01: flood control in Cave Cr.~ek area are tied

in with other projects. The recommended plan is construction

of the North Phoenix Mountain~ Diversion/Arizona Canal Diver-

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

• t

See applicab~e section'for a description of these projects.

9.2l:-B OLD CAVE CREE:( DI\.i'1

9.24-B-l General

A major storm "'JOuld fill the reservoir behind thc~ dam

and cause the present earth spill~ay to operate. "hen this

happens there is a strong possibility that the spillway will

wash out and cause extensive damage below.

There have been some studies made regarding what could

be done to remedy this condition but no plan has been fully

accepted. Further study and evaluation will be nec2ssary

before a final decision can be reached.

9~24-E-2 Plan

Alternate number one consists of an earth dike 2,900

fee long across the natural spillway and construction of a

ne'Vv spilhJay on the -'est side of the old dam. There is some
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doubt that a n2W spillway located h2re \1i11 stand up. ~ock

h~re is highly fractured and may fail.

Alternate number two consists of an earth-fill dam

across the spilhJay the same as number on;2. Hmvever, instead

of making a nel;oJ spilhoJay on the Wiest side, an apron '(I7ill be;

poured h3lmo] th.3 old concrete dam and f.;iater \flill pass ov~r

the darn during a flood.

Total estimat2d cost of aither plan will be approxi

mately the SC.U3. Fur.ther study ~°-7i1l d3t2rmfn2 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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2en.~fits from ~eduction of Flood Damage

Total Project Cost lunortized @ 2 5/8%

TOTAL PROJ~CT COST

Corps. of
''-::ngineers

$ 91,000

$ 156,000

11,200

1,000

10,200

- 0 -

- 0 -

10,200

5,600

2,600

8,200

Estimated '";ost

$ 65,000

1.2L:. to 1. 00

Flood Control Dist.Job Description,-,To.

TOTAL

i~! 2arthfill Dam across the
?risinal Spilhmy app>:,oxim2t:~ly
L}, 000 f'2et long"

Also Location and Construction of
of a new Spillway on the 7est Side
of the Dam

TAELE 9.24.1

Flood Damag~ Without Project

Flood Jamage with Pro}2ct

Ot~1er Benefits

Irrieation Benefits

Total Annual Benefits

Annual Op12ration and !'1aintenanc~

E·2nefit-Cost Ratio

Total Annual Costs

I
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Creek.

See table 9.24·- 2 for a summary of costs.

CAVE C~~2ZX TOvhJ DIKZ

General

There are approximately 115 square miles of drainage

above the to~m of :ave :reek. The runoff producing area is

steep and rough and water concentrates quickly in the wash3s.

The channel of Cave Creek here is well defined and steep.

Flood 1;'Jaters come dm·m at high velocities.

The wash has in th2 pas t ov,er flowed the South bank

of Cave Creek and traveled in another wash through the de

veloped portion of tovm.

9. 2t':·-C- 2 Plan

About 800 fe2t of dike, with revetment for the wash

about on.z-half mil2 :~ s t of the c =nter of the town of Cave

9.2l:.-C

9.2L;.-C-l
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Tot~l Project Cost Amortized @ 2 5/8%

B,~n2fits froQ .:leduction of Flood Damage

irrigation Benefits

CAVE CJ.~3K TOFN DIKE SUMHA~Y'I'P.2LJ 9.24-- 2

300

8l:·2

1,000

- 0 -

1,000

- 0 -

- 0 -

1,000

Corps. of
~n8in2=rs

$ 11,700

:Sstimatcd Cost

~ 3,300

~ 15,000

1.19 to 1.00

Flood Control Dist.Job Descriptiondo.

TOTAL P~JJ2CT COST

AI?proxirJat:~ly 800 Fe,2t of Lik8,
tvith ':'evGtraent for the ~)-csh about
0.5 Qiles ~ast of th2 Center of
Tmm

Vlood DaQage with Project

Flood uamag2 ~ithout Project

Other Benefits

Total Annual B2nefits

Annual Op2ration and Maintenance

Benefit-Cost Ratio

Total Annual Costs
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9.24-D LOWER CAVE CREEK DAM

9.24-0-1 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, Range

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 Darn 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:

1. 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 SUNNYSLOPE AR?A

9.25-1'. General

The Sunnys10p2 area is located in the central part of

Maricopa County and has within its boundries a 1arga section

of Northeast 'ho=nix. Total area is 80 square mi12s.

The area is bound~d on th8 30uth by tha Salt ~iver and

on the North by the Phoenix Mountains. The topography is

characterized by st,,:;,.:;p, ruggef.' ..oountains and well defin~d

channels to the Arizona Canal. rrunoff rate and velocities

are high. Th3se factors combin'2d with lack of cover and

urbanization of 1m·7.;r slopes creat2 high peak f10~ls.

The flood producing areas are in the Phoenix Mountains.

There are a lot of small washes in this area. All of

th:=m empty into the Arizona :;ana1 causing breaks during

high flows. This r,~leases the Hater into the highly de

veloped urban sections below.

There has h2'2n serious enroachrn.:;nt on the natural

channels in this area. Many subdivisions have be~n built

without regard to f100dways and channels. ~11 these would

be seriously danaged by a major storm. Runoff comparable to

that produced by the storm of l\ugust 19l:,3 would cause darnag'2

'2stimat,ed to run into millions of dollars.'

Present plans for flood control is to install the

North Phoenix Mountains project d2scribed in section 9.25-8-2.

The plan is to enlarg~ ~he old cross-cut canal and

divert all wat2L possib12 back to this channel, then construct

a channel to take the remaining water i."est to Skunk Creek.
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Section 9.19 through 9.25.

Principal streams included in this area are the Agua

this group is the ~gua Fria River.

_ J the

'0'£>.1ver.

No. 19 - LowI:r Agua Fria - 110 Sq. Mi.

i'lo. 20 - Uppi:r Ne~l P,iver - 170 Sq. Mi.

No. 21 - Lov'1er New River L!-5 Sq. Mi.

No. 22 - Deer Valley - V:· 0 Sq. Mi.

No. 23 - Skunk Creek - 135 Sq. Mi.

No. 2L:. - Cave Creek - 2~·0 Sq. Hi'~

No. 25 - Sunnys10pe 80 Sq. Mi.

S~ction 9.25-B through Section 9~25-B-6 shows planned

A general description of these ar3as can be found in

Agua Fria being the main drainag2 into theSa1t

Elevations in this group of individual areas vary from 800

to 5,300 f3at abOV3 sea lev81 and the topography changes from

relatively flat irrigated land to steep mountains.

Fria, New River, Skunk Creek, CaV3 Creek and _

projects within this group.

Areas included in this group are:

1;D2er Va1L~y Group!~. The !1lGl.n outlet for all works in

For the purpose of showing the complete picture and

because control measures are so closely related the following

drainag'.= areas hav3 been combined to form a group called

9.25-B-1 GROUP D2FINITION AND EXT2NT

9.25-B DEER VALLEY GROUP
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The ';De·2r ValL:;y ~roupj, is about 30 miles wid-2 and 55

mil~s long North to 30uth. The major flood producing areas

ar~ the North~rn I"loun tains.

There is a d2finit~ relation b~tw2en the flood prob12IDs

within this OV2r all group. Ordinarily tA7at2r from an .3rea

should be tak~n in its natural chann~;l to th.~ major outlet.

Due to the high cost, etc. of going through the urban areas

of Phoenix and surrounding towns, this cannot be done for the

D~2r Valley, Cav~ Creek and Sunnyslope watersheds. Of

necessity, this wat2r must be tak2n to the'·Test and into the

Agua Fria drainag~. Therefore, projects planned in this area

will extend from on= major drainage to another.

For the purpose of this report, th8 projects will be

r2ported in the following order: North ~~oenix Mountains,

Arizona Canal Diversion, Union Hills Giversion, New ~iver

Darn and Adob3 Jam.

Map No. 9.25-A shows the whol~ group and th2 inter

relation between the planned projects.
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9.25-E-2 NORTH Prt02NIX MOUNTAINS DIVERSION

2. General

Solution to th·2 North 'Phoenix \'lountain drainage prob12ffi

is difficult. A combination of a chann·~l along the Arizona

Canal plus full utilization of th~ Canal itself seems to be the

only generally workab12 solution.

The difficulti~s of n3W construction through portions

of the North Mountains and the cons2qu~nt n2~d to utilize

Salt River Projdct facilities leads to the s~lection of th~

minimum d2sign OCCUT:Lanc:? of this :"·2port. General ability

of the Arizona ~anal to handle water from the Arcadia District,

possibility of r~verse flow from 39th 3trs3t back to the Old

Crosscut, and the C~n~ls capabilities again b2tw22n 39th

Str·eet and 20th Street, pointed tQl;lal"d an approximat.2 20

Y·2ar flood flm'7 design.

There ara still a few (rapidly disappearing) storage

sites that could b2 develop2d. If the present plan is not

approved then improv2~2nts to the trizona Canal, utilization

of the Old Crosscut and construction of all storages feasible

becoffi8 s ess.sntial.

Without the cooperation of the ~alt River Project parts

of this project become prohibitive - for example, to carry

about 2,000 cfs froD 40th Stre2t and the Arizona Canal (Cudia

City to the Salt ~iver would cost &pproximately $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 old Cross-Cut Canal with adequate crossing

structures at major arterials and installation of gates at

the Old 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

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

a. General

This project is recommended to be installed in conjunction

with the Union :?ills Diversion and the North Phoenix f'!iountains

channel to carry flood water to Skunk Creek.

Construction in this area is becoming increasin~ly

d.ifficult 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 Sills Diversion and the North Phoenix Mountains pro

jects are concurrently installed.

b. Plan

A lined channel from Cave Creek to Skunk Creek lyinS 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 9.25-A shows

pla~ed extent and location. Structural data is shown in

Table 9.25-A.

9.25-B-4 UNION LuLLS 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 riversion, Adobe Dam

and. New River Dam.

One of the best jobs for controlling Cave Creek flooo.

water has already been done in the for~ of the existin9 Cave

Creek Dam. Limited capacity of the Dam ana residual flows

originating below the Dam makes further works necessary.

Estimated flow below the Gam to be diverted by this

structure is 47,000 and will be the total flow generate~

above the structure and none will be by-passed..
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b. Plan

A lined chann3l b'3ginning approximately at 36th 3tr~at

between Bell ~oad and Union Hills drive running W2st to 12th

Street; th3n angles Northwest to 7th ~V2nue and \ mile above

Union Hills Road; tr13n "{est to Skunk C-:C32k.

The Chann3l Dill have a 20 foot bottom at the upper

and with 2:1 slop3s and will be 6.5 f2~t dsap. ~t its out

let it iilill hav,:~ SO-IT.e (r~neral shap3 but vJill b.a 26 feet d,32p.

Inlet structur2S will be located wh3re need3d.

Table 9.25-1 shows a SUmITlary of costs and Map 9~25-A

shows planned ::;xtent dnd location. P.artinent structural

data is shmm in to-ble . 9. 25-B

9.25-B-S NETty RIV2J. DAi'I

a. General

Nevi River dam is planned to be built in conjunction

~'lith the Cav:e Cr.::~ek structures and ,'\dobe Dam.

Storage in the upper reaches of New ~iver and Skunk

Creek becomes mOLe needed dependine on the amount of water

diverted from Cave Cre3k. If only approximately 12,000 C.?S.

is diverted by the Arizona Canal diversion, the storag~ above

is not so critical.

If more water is diverted, then the channel capabity of

Lower S'kunk Creak and Nev] P,iver becoffi3s critical and it b9

comes essential that the New River dam and the Adobe 4:affi3

by': built.
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b. Plan
b. Plan

The dam is located in ::'ection 26 Township _5 fNorth
The dam is located in ::'ection 26,' TownSh1V ~ North,'

Ranga 1 ~ast, approximately 8 HiL~s North~',est ox P.dob'" ';'ho
?anga 1 ~ast, approximately 8 HiL~s Northvlest of ACOb3-: :1l2~

structure will be an ~arthfill and contain appro~imata~y
structure will be an 2arthfill and contain approx1mately
1,300,000 cu. yds. oj ~ill. The upstT2am face will t2 ~ip

1,300,000 cu. yds. o£ f1ll. The upstT2am face wilL O~ r~p-

rapped and a 7~:: outL~t w.ill be plac:~d through the ,.fill.
rapped and a 72' outlet w1ll be plac~d throu~ the r1~.

Reservoir storag3 at the sp.ilh78Y crest .is .3.3 3DD
Reservoir storag3 at the sp1.lhlay crest 1S 33,'5(J(j

acre-feet and total surfac2 area is 1 55~ acres ~abJe
acre-feet and total surfac2 araa is 1,'55lJ acr~s: TabTe
9.25-1 shows a summaTy of costs, tab1~ 9.25-C ahows
9.25-1 shows a summary of costs, tab13 9.Z5-C shows
structural data and Hap 9. 25-C ShO\>7S planned extent and
structural data and lilap 9.25-C shm'ls planned extent ano
location.
location.
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9. 25-E-~ i\DOB~ J:il:..il

a. General

This structura is planned to ba constructed along with

the Cave Cr22k 2nd 1'1811 :': iver projects.

Storage above the junction of Union Hills diversion and

the ,:\.rizona Canal diversion becom:ls important if larg'3 amounts

of wat,3r are dive:cted into 5 kunk Crc;;k.

This is an off-channel dam and storage ar3a. A div~rsion

and channel will be r~quired to take th3 wat3r to the T3-

servoir. Land fOT da.m and storag::; area is gov3rnrnent

ovmed.

b. Plan

Th2 dm.1 is loc.:lted in' T9\lms~1ip 5 North, I',an;j2 2:<.:aot

and angles across the line between sectiors27 and 34. It will

be of earth fill construction and contain approximately

1,6000,000 cu. yds. The upstream face will be rockri~apped

and a 72 11 fr22 flm'? outlet ~vill b3 place in the fill.

Reservoir stora~e at the spillway crest is 13,000 acra

fe2t and total surface area is 300 acr8S.

Table 9.25-1 shows a summary of costs, table 9.25-D

gives structural data and Hap 9.25-D shops plannedexten.t

and location.
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~2il3fits from Recuction of Flood Damage

2, GL!.8, 000

8c,OOO

{:.lS,OOO

2,232,000

- a -

- 0 -

2,232,000

1,39L!.,750

1 t.I-CO 750, ,

7,OCO,000

l2,6t.:5,OOO

2,002,000

2,301,000

~. L;., 277 , () 00

832 000,

3stimat2d ~ost

9t.~t.:., 000

2,396,000

3,770,000

~2,36-- ,000

10,308,000 28,285,000

38,593,000

1.51 to 1.00

Flood :ontrol Dist.

TOTAL PJ.OJ2CT COST

TDTJ.>L

2 0 ATizona Canal Diversion

L ~'Torth Phoenix Hountains
Chann;:;l

No. Job Description

5 0 Adob,; Dam

3. Union Hills DaQ

'Jth2:L Benefits

'ILBL~ ~.25.1

IT?igation Benefits

T.otal Annual Benefits

Total Project Cost !.mortized @ 2 5/8/~

j~lood Damage Fithout Project

7lood Damag2 with Project

T.otal "":..nnua1 Costs

hnnual Operation and Maintenance

D2n2fit-Cost Ratio
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8 Total Construction Cost 7,060,000

9 Contract Administration 30,000

10 Right of Way 472,000

11 Relocations & other Costs 442,000

12 Flood Control District Cost 944,000

13 Total Project Cost 8,004,000

DEER VALLEY GROUP

Arizona Canal Diversion

No. ~ Units Quantity

1 Discharge Capacity cfs 12,000

2 Length ft. 53,850

3 Avg. Bottom Width ft. 20

4 Avg. Depth ft. 17.8

5 Avg. Side Slope 2:1

6 Excavation cu.yds. 1,875,000

7 Concrete cu.yds. 115,000

COST DISTRIBUTION
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TABLE 9.25-A STRUCTURAL DATA



DEER VALLEY GROUP

Union Hills Diversion

~ Item units Quantity

1 Discharge Capacity cfs 50,000

2 Length ft. 57,000

3 Avg. Bottom Width ft. 20

4 Avg. Depth ft. 15.0

5 Avg. Side Slope 2:1

6 Excavation cu.yds. 4,941,000

7 Concrete cu.yds. 160,000

COST DISTRIBUTION

8 Total Construction Cost

9 Contract Administration

10 Right of Way

11 Relocations & other costs

12 Flood Control District Cost

13 Total Project Cost

I
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TABLE 9. 25-B STRUCTURAL DATA

$12,645,000

50,000

1,103,000

1,243,000

2,396,000

$15,041,000



DEER VALLEY GROUP

New River Dam

No. Item units Quantity

1 Drainage Area sq.mi. 175

2 Total Storage acre feet 33,500

3 Total Surface Area acres 1,550

4 Spillway Crest Elevation ft. 1,454

5 Top Dam Elevation ft. 1,471

6 Length of Dam ft. 3,000

7 Maximum height ft. 71

8 Total Volume of fill cu.yds. 1,333,000

9 principal Spillway Size in. 72

10 Maximum Release Rate cfs 1,000

14 Other Costs

12 Contract Administration

11 Total Construction Cost

20,000

87,000

288,000

3,770,000

$2,002,000

$5,772,000

STRUCTURAL DATA

COST DISTRIBUTION

9.25-C

13 Right of Way

15 Flood Control District Cost

16 Tota~ Project Cost
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COST DISTRIBUTION

11 Total Construction Cost

12 Contract Administration

13 Right ,of Way

14 Other Costs

15 Flood Control District Cost

16 Total Project Cost

STRUCTURAL DATA

60

Quantity

59.3

13,000

800

1,538

1,560

3,800

1,640,000

72

1,000

$2,301,000

30,000

66,000

736,000

832,000

$3,133,000

acres

cfs

ft.

ft.

ft.

ft.

cu.yds.

in.

DEER VALLEY GROUP

Adobe Dam

Units

sq.mi.

ac.ft.

TABLE 9.25-D

!'!2.:.- I t em

1 Drainage Area

2 Total storage

3 Total Surface Area

4 Spillway Crest Elevation

5 Top Dam Elevation

6 Length of Dam

7 Maximum Height

8 Total Volume of Fill

9 Principal Spillway size

10 Maximum Release Rate

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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9.26 SOUTii JYIOUNTAIN AREA

9.26-;1\ General

South Mountain Area is located just south of the Salt River

across from Phoenix and contains an area of 240 square miles.

Area is bordered 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 and water drains away in all

directions.

9.26-B GUADALUPE WATERSHED

9.26-B-I 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 anc 2310.

The topography is characterized by many washes that emerge

from the eastern end of the South l\Ilountains into a broad

and level plain. Rainfall here concentrates quickly into

the washes and flows across the plain in a general

southeasterly direction to the Gila River.

9.26-B~2 Developments

The affected flood area is semi-circular.

Approximately half is under irrigation with water supplied

by generally southward flowing canals of the Salt River

-112-
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Valley Water Users. Industrial development is extensive

along the east line of the crainage area.

9.2S-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 builcings are located. The Southern

Pacific railroad and the highway running along the eastern

side of this watershed are affected.

9.26-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 aetention

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 rel~ted structural drlta.
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9.26-C SOUTE MOmqTAINS WATERS~~D

9.26-c-l Ceneral

The South Mountain area has few storage sites other th~n

the one west of Guadalupe in ·tr.e ci ty of Fho~nix P<rd-:: and the

one near 43rd Avenue. Storage near South Centr2l Avenue unO.

7th street woule do the next most effective job.

If a reasonable cleS'ree of protection at the South fi1.ountain

flood plain is to be achieved: a chan~el paralleling the foot

hills is required. Flood storase reservoirs require fairly

rapid draining and the 3ighline Canal capacity is limited.

If channels are built directly north from the mountains to

the Salt River there still should be tran8V2rse collection

facili ties covering principal washes between tl:.~s~ souJch

north channels.

T~~ North Phoenix Mountains afford an illu~~ration. If

work had been started on a channel p~ralleling the A~izora

Canal, .' \'lhen development was lind ted I a channel couJ.d h.:lve

been provided many times less costly in right of w~y or

construction. We believe the time to start the South Mountain

channel is right now.

9.26-C-2 Alternates

Alternate alignments and location possibilities are almost

unlimited. There will be varying degrees of p~~tection for

different locations. The plan included in this report is

-114-
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the one proposed by the consultant. Lack of time and 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 anc bringins it back east and into the river

at approximately 32nd Street. 20wever, 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 darns

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 Dobbins Rd. A summary of costs is

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

data.
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do. Job D2scriptiorl F1ooc1 ~ontro1 Dist. s~~s

1. Parl-<: Retarding ~asin t 32Z:.,00 C' 15G,000y 'r;

.,
?ay I:oad r.. ~tard inC Basin 61,000 70,000L..

3, Proving Grounds r::.etarding 61,000 100,000
Basin

b. Park F1oodv.7ay 5,000 29,200..
5. :~ay Road F1ood~·7aY 5,000 70,000

6. Proving Ground F1ooc1~Jay 3,000 21,000
~

i . 2.,~s2rvation F1ood~;j'ay 60,000 206,000

TOTAL $ 519,000 c 660,200y

TOTL\L 1?:?OJ;~CT COST $1,179,200

B,::nefits from Rpduction of Flood Damage

18,000

60,600

113,000

- 0 

113,000

- 0 

/:.2,600

1. 86 to 1.00

3stiwated Cost

Annual Operation and ~aint2nanc~

Total Annual Cost

Total Project Cost Amortiz~d @ 2 5/8%

Irrigation Ben8fits

Flood DarMge with Proj8ct

D2nefit-Cost ~tio

Flood Damage Ttlithout Project

I
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Ecn·~fits from Reduction of Flood Damage

Total Project Cost ~~ortized @ 2 5/8%

TOTAL P~OJ~CT COST

283,500

30,000

253,500

- 0 -

- °-
253,500

32l,75l~

29,000

350,754

Corps. of
~ngin;::;3rs

$6,251,000

08,903,000

'Zstimsted Cost

$2,652,000

0.72 to 1.00

Flood Control Dist.Job D2scription

TOT!'.L

T!..;::LZ 9.26.2

~arth Channel B'2ginning at ~.gth

Str~2t 2unning Best to 59th
Av~nue, then Northwest Along
Indian ~8S8rvation Boundrry to
Salt :2.iv2r.

Plus D2t2ntion Dams and Retarding
Basins As Shown

Oth3r B.~nefits

Flood Damage Without Project

Irri3ation B~nefits

Flood Damag8 with Proj~ct

Total Annual Benefits

Annual Operation and Maintenance

Ben2fit-Cost Ratio

Total tnnual Costs

I
I
I
I
I
I
I
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I
I TABLE 9. 26-A STRUCTURAL DATA

I GUADALUPE WATERSHED

I
Detention Structures

UnitsNo. Item Park Ray Road Proving Gr.

I 1 Drainage Area sq.mi. 2.5 4.0 3.1

I
2 Sediment Capacity ac.ft. 50 50 30

3 Flood Water Capacity ac.ft. 250 450 340

I 4 Total Storage Capacity ac.ft. 300 500 370'

I 5 Total Surface Area acres 200 25 60

6 Length mi. 2.0 0.2 0.5

I 7 Maximum Height ft. 13.0 15.0 15.0

I 8 Total Volume of fill cu.yd. 140,000 20,000 50,000

9 Principal Spillway Size in. 36 48 36

I 10 Maximum Release Rate cfs 100 200 100

I COST DISTRIBUTION

11 Total Construction Cost $156,000 $70,000 $100,000

I 12 Contract Administration 4,000 1,000 1,000

I 13 Right of Way 320,000 60,000 60,000

14 Relocations & Other costs 0 0 0

I 15 Flood Control District Cost 324,000 61,000 61,000

I 16 Total Project Cost $480,000 131,000 161,000

I
I



COST DISTRIBUTION

8 Total Construction Cost $29,200 $78,000 $21,000 $206,000

9 Contract Administration 1,000 1,000 1,000 20,000

10 Right of ~]ay 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 24,000 266,000

GUADALUPE vJATERSHED

F100dways
Reserva-

No. ~ Units Park Ray Rd. Proving Gr. tio":"!

1 Discharge Capacity cfs 100 200 100 300

2 Length ft. 5,280 5,280 2,640 13,200

3 Avg. Bottom vJidth ft. 3.0 3.0 3.0 6.0

4 Avg. Depth ft. 2.0 3.4 2.0 3.4

5 Avg. Side Slope 1:1 1:1 1:1 1:1

6 Excavation cu.yd. 2,000 2,040 1,300 16,000

7 Concrete cu.yd. 330 880 160 2,500

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

TABLE 9. 26-B STRUCTURAL DATA



"

R 6 E

DISTRICT OF

COUNTY
FLOOD CONTROL

MARICOPA

GUADALUPE WATERSHED
MAP NO.9.26-A'

~I nt_ --f!~ .....- ....-~--..P-+-- .....-....)~...,J. .....-~-r=:=:==¥-==
I

ction High own

handl,r 7

~-,<..- -L _ //6.2-.l...
\ R 4 E

\ J I
\ L...

\ I "-
FLOOY)f11AVS- J

\\~ 1- I
\~ L_\e. ~ r-o+-:-

\ ~ ~ L tatilla
\~ Goopyear Af I

....- ---\ - - -r"75 +-
------ \'% I' I ·1

\~.

\% r--+
\

:1
,
"

~I

;1
,.,
:1
.',

:1
·1
'1
:1
(

rI ·..-.

'I
:1
:1
1
I
I
Ir-
:1'-

1



L

.:: 1
.~--~

VE.SoUTHeR.N• ::: :.C!!1.:!'!)

/'

/'
-'

./

~ f
~.~~~.... ··1

/'

,.

,j
s

AVE.

•• _: u •• : ...

"8ROA O'WAY _ RO,_

so U T/--I!E. RoW
i ••••• _ ..

• 8 .. _·_.....

, '

"--.0'\y
~ \

6700 CFS
7 FPS

fIG>'

C\J I " u

l !

~
I

\"'-..

"'"
I

i--
~r

.;....

;

\
I:
"
I

)
-I

/

i,

_-l

11

1/
'I

t/
./

• ~Q...",:"_~"",,~,,,'':''-''

DISTRICT OF

C0UNTY

o~=

II

f HECKEO
, R.N.- H. R.Y &. G·

FLOOD CONTROL

MARICOPA

PHOE."I)/.. ARILONA

SOUTH MOUNTAIN
FLOODWAY-MAP 9.26-B

~

~m,'···I.:".,..'i 'j

I' ~

, !::5 I

.~J.~-~-
I

a,eAPI-IIC SCALE!= 40001000

PA R K....

....../.,.. ..

l"AR K

: /

-

PROPOSED
CHANNEL

r:
~ ~

:llj ",:::::.. Bq
..... I

I'
VI ~ ;

i:t) ":.;

j
J
Ii

.. " 4.
~."_"..:<_i

;'--j
0'
~

.f=. L L lOT

ESTR E. Lf.Jt

\

~,

\

z,

I
!

M 0 tJ N r A"' N

...- 4



LardER INDIAN BEND SUMMARY

Estimated Cost
Flood Control Dist. Corps of Engineers

Benefits from Reduction of Flood Damage

Total Project Cost Amortized at 2-5/8%

°
°

22,000

25,500

347,982

325,982

530,000

555,500

530,000

7,250,000

9,020,000

1,770,000

1.52 to 1.00

TOTAL

TOTl\L PROJ"ECT COST

Job Description

Benefit-cost R~tio

?otal A~nual Benefits

Total Annual Costs

Annual Operation & Maintenance

I~rigation Benefits

Flood Damage With Project

oth2~ Benefits

Flood Damage Without Project

A concrete-lined channel
running southerly from the
Ariz. Canal to and meeting
the salt River at app=ox.
0.5 miles east of scottsdale Rd.

TA3LS 9.27-1
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9.28-A
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UPPER INDIAN BEND AI'.EA

General

The upper Indian Bend area lies above Arizona Canal

and is located Northest of the City of Phoenix and has an

area of 187 square miles.

The runoff producing sections are the Phoenix Mountains,

Paradise Valley and Pinnacle Peak area located on the perimeter

of the watershed. General drainage pattern is to the South

west turning Southward at the Old Verdz Canal.

Ground cover is sparse, especially in the lower reaches

and ratio of runoff to rainfall is high. Soils in the hills

are shallow and r~latively impervious. Vater concentrates

quickly in th~ many washes and runs at high velocities on to

the rel~tively fl~t flood plain be~ow.

9.20-B UPPER INDIan BEND CHANNEL

9.28-B-l General and Damages

Damages in the past here have not been too severe

mainly because most of the ioprovements have been re

cent. IV major flood now would cause varying degrees

of damage to approximately 200 homes and businesses.

ThGre' is also some farm land here that would

suffer damage.
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The Upp,,3J:' Indian Bend may 2v3ntually Ylarrant ~x

pensive c'1ann-:=1 vlOrks but at the pr2sent time it can

by proper zoning be held as a very wide flood plain

with SOQa cl~aring and ~xcavation as a shallow ~arth

channel.

The ?lan that follows is for construction of a

'2arth channel.

An unlin;~d channel fTOlll Cholla E.oad and 36th Str:~~t

to the "~Z"izona Canal h3lmv Indian Bend Road with con

crete box culv3rts to accommodate low flows and wid8

sections at half mile roads. ~xcavation costs re-

duced 50% fro~ unit prices used elsewhere assuming

excess dirt from channel can be easily disposed of.

Channel to have 5:1 sideslopes and approximate water

depth of five feet except at 1/2 mile road crossingc,

s ideslop2s v-ill be 15: 1 'I:.vith ~;later depth of four feet.

~ater level width varies from 141 feet at about Cholla

Road and 36th Street to 4.!~1 f:;et at about Indian Bend

Road 1/2 wile east of Scottsdale ~oad.

A summ~ry of costs c~n be found in t~ble ~.28-1 and

M~p 9.28-A shows loc~tion and pertinent ~tructural d~t~.

I
I
I
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9.28-0- 2 Plan



UPP~R INDIAN PEND S~~~~Y

Flood Damage Without Proj~ct

Flood Jamage with Project

Benefits from Reduction of Flood Oamage

TOTAL PROJECT COST

Total Project Cost Amortized @ 2 5/8%

85,000

9,000

76,000

- a -

- 0 -

76,000

105 , ~·50

19,000

l24,{!·50

Corps. of
Sngin8~rs

$1,701,000

$2,918,000

0.61 to 1.00

$1,217,000

)~stimated Cost

Flood Control Dist.Job Description

'"'"'AEL~ 9.28.1

Other Benefits

Ho.

TOT!'..L

An Dnlin.3d Channel FrOD Cholla
~oad and 36th Street To Th3
Arizona Canal Below Indian Bend
Road. Includ2s Box Culverts For
LOt17 Flows

Annual Operation and Maint3nance

Total Annual Costs

Irrigation Benefits

Total Annual Benefits

fen2fit-Cost Ratio
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9.29 EVERGREEN AREA

9.29-A General

The Evergreen Area is located in the east central part of

Maricopa County and contains an area of 35 square rniles. The

runoff producing areas here are tne McDowell Mountains that

form the Watershed boundaries on the north. Practically all

the runoff is collected by the Arizona Canal and is released

in the Evergreen ~asteway.

At the present time no appreciable damages are likely here.

The Salt River Indian Reservation comprises the larger part

of tre watershed and improvements are at a minimum. In the

past, the ARizona Canal has been breached but damage 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

9.30+A <?eneral

The upper Verde Area begins above Bartlett Dam; is located

in the northeast section of karicopa County anc1. contains 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 regulated by Bartlett ~am.

Flood damages in this area are difficult to assess. This

area would in flood contribute damaging 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, are-survey

of the flood control problems here will be made and necessary

action taken.
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General

The Lower Verde River area li_s between Bar~~2tt and

Granite R22f ~aQ dnd is located in the Northeast section of

Maricopa County. Total area is approximately 500 squar2 Qilec.

The runoff producing areas are th~ Mazatzal Mountains

on the East and the HcDow~ll j'/Iountains on the i,Test. ::'i'lood

vlater from this ar~& could caUS2 considzTabL~ dmnag'2 in the

Salt ~iv2r Valley since there is no appr2ciable storage below

Granite Reef Dam.

9.3l-B ~~XVJELL DAM

9.3l-B-l General

The over all plan for this dam is to build into

the planned terr:tinal storage reservoir 672, 000 acr2- £2=::

of flood control storage. Ne2~ly all damages caused by

~ standard flood along Salt River will be prevented

by the construction of this dam along with the channel

improvem8nts recommended under Section 9. (-1\ :?elatively

minor damages along Salt rriver would still occur to

property located in and irncediately adjacent to tn2

river channel, Dotmstream from the mouth of the Salt,

partial flood protection would result. Control of

floods would be effected by r8ducing discharges to

approximately 30,000 to SO,OOOefs.

Floods su~112r than 30,000 C.l.S. would not be

affected by the operation of this reservoir.
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9.3l-B-2 Plan

An ea~thfill dam rising 169 feet above the str~am

bed with a crest length of 5,200 f2et. ~pillway will

be in the channel section of the darn. Th2 reservoir

will extend about 10 miles Northward in the broad

Verde River V2lley and about 8 miles eastward along

Salt ?iver. Total storag~ is planned to be 860,000

acre-feet with about 672,000 acre-feat assigned to

flood storage.

Table 9.31-1 shows a summary of costs and Map

9.3l-A shows planned extent and location.
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MftJ{}JELL DAM SUMMA~Y

3cn2fits froQ Red~ction of Flood Damage

TOTAL P~OJSCT COST

280,232

39,232

241,000

128,000

369,000

235,000

41,000

276,000

Corzs. of
Eng~n2ers

$30,350,00)

Sstimated Cost

$31,000,000

1.34- 1.00

$ 650,000

Flood Control Dist.~·:o" Job Dcscript ion

1 Darn a~d Relat2d works
($5,700,000 Allocat8d To
Flood Control)

}lood De.m.:lg0 >7ithout Proj.2ct

Benefit·Cost Ratio

Total PTojcct Cost AQortized @ 2 5/8%

Toc2l Annual Costs

Flood Damage with Project

I~ri8ation and RecrGation B2nefits

:~nnua1 O"?eration and Haintenance

!o~al An~ual Benefits
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9.32 COLDFIELD AREA

9.32-A General

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 koun

tains and is characterized by steep rugged terrain that slopes

west toward the Apache Junction area.

The general drainage pattern is to the southwest with 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 proposed for this area--Apache Junction

Gilbert Watershed, Buckhorn- Mesa ~atershed, and hesa-Chandler

Gilbert Floodway;

9.32-B APACHE JUNCTION-GILBERT WATERSHED

9.32-B-l Ceneral

This watershed is located in eastern section of the

Goldfield Area and will offer protection for the Gilbert-

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 ft.

elevation. Peak flows are of short duration but high

intensity. Due to steep slopes and high velocities, "

serious damage can result from a major storni.
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9.32-B-2 Development

On both sid2s of U. s. High~'lay 60-70-80 and 89

are 10cat3d many trailer parks, private homes, mot3ls

and business establishments. The center of this urban

area is the to~m of ~pache Junction. In the Apache

Junction - Gilb2rt area, urban and commercial d~v2lop

ment has literally "exploded" during the last fe~'] y:~ars.

Also included in this watershed are some of the most

highly p~oductiv; irrigated farm land in the Stat~ of

Arizona.

9.32-B-3 Dama3cs

The heavy rains in 195';. produced floods that

caused considerable damage. The highway was covered

from six miles West to two miles 2ast of Apache Junction.

Practically every business establishment along the road

was damaged. In addition, many hooes located in the

surrounding area were seriously affected by flood water.

Damage in urban areas is just a part of the total

damage that n~y occur from a major storm. The highly

productive farm land as well as i~rigation systems

could be severely da~aged due to erosion and silt

deposition.

9. 32-B~t} Plan

The over all plan for flood control in this water

shed includes one r2tarding basin and 14.8 miles of

floodways. This one retarding structure will control
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approximately 33% of the watershed ar~a.

The Pow2~lin~ retarding structur~ will be built

South of U.S. Highway 60-70-30-89 and r:T'3st of Vin~yaro.

Road. Structure will provid~ protection from th~ l~

storm. It will have a total storage capacity of 4,135

acre-fast, with 3,960 acr~-f23t resorved for flood

water storage and 175 acr2-f~et for the 50 year

accumulated sediment storage_

The daQ will be 3.9 miles long and have a

maximum ~1.=ieht of 25 f2.3t. 1m .::;arth o:~m2rgency spillv7ay

600 feet wide with a capacity of 1,980 C.F.S. will be ~

located at the South end of the embankment. The

maximum release from the 5t:.~: principal spi11l;'Jay Hill

be 328 cubic f2et per second.

The P~Jerline Floodway will convey floodwater

from the Povn~rline dam to the :?oos2velt T'~at3r

Conservation Floodway. This Hill be a combination

earth and reinforced concrete channel. P_,tar from

the VineyeaT '2oad and J.ittenhouse 'letarding structures

in the w illiarn;o.Chandlar vJ at2rsh::;d Hill enter this

floodway at a junction~ructura located at station

117+30. A stilling basin will be constructed at the

lower end of the floodway.

The :'oosevelt)atar Cons.31.--vation District 7loodHay

consists of the ,existing flood..?ay above the canal. It

will be enlarg,ad to carry floodij'7aters originating baloH

the floodwater retarding structures.
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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 through 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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BUClaIOfu~-MESA WATSRSH~D

General

This watershed is located in eastern Maricopa and

Northwestern Pinal County. Flood producing areas are

the rugged Usury and Goldfield Mountains. Flood waters

drain do~m 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 representative of the Country

East of Phoenix and Mesa in which the population and

development rates have llsky rocketed ll during the past

few years. It covers the rapidly expanding urban and

commercial develop~nts along U.S. Highway 60-70-80-89

(Apache Trail) from Mesa East to the Pinal County line.

The highway traverses the entire length of the water

shed. Surrounding this rapidly expanding area are

some of the 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 magnitud~

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 195L~ happen ing nO\-l vl0Uld 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 deterrrr"_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

purposes.

Weekes Wash Dam

The weekes Vash floodwater retarding structure

will be constructed northeast of Apache Junction on

Weekes Bash. This structure will provid2 floodwater

protection from storms up to and including the 1% event.

·It will have a total storage capacity of 1360 acre-

fe~t, with 1140 acre-feet floodwater storage and 220

acre-feet for a 50-year accumulated sediment storage.

The dam will be 1.2 miles long and hav~ a maximum
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height of 41 feet. An emergency spillway 250 feet

wide with a capacity of 5490 cfs will disc~arge 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 floodwater retardins 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 floodwater

storage and 105 acre feet for a 50-yr. acuumulated

sediment storage. The dam will be 2.0 miles Ions" and

have ~ maximum height of 19 feet. An emers"ency spillway

with a width of150 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 concrete pipe

principal spillway will be 173 cfs. An earth diversion

0.2 miles long will be constructed above the Apache

Junction ,t. Dam to divert floodwaters from a small wash

into the reservoir area.
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Sis"nal Butte Dam

The Signal Butte flo00water retarding structure

will be constructed above the Apache Trail near the

Maricopa-Pinal County line. :This structure will

provide protection from the 1% event. It will have

a total storage capacity of 1435 acre ft. with 1340 ac.

ft. for flood\A!ater stora<:;e and 145 acre feet for a 50

year accumulated sediment storage. The dam will be

3.1 miles Ions and have a maximum height of 18,0 ft.

An emergency spillway with a width of 200 feet and a

capacity of 4930 cfs will be located on the east en~

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 Bill floodwater retarding structure will

be constructed above the Apache Trail ana the Hew Bush

~-:ighway. This structure will provide floodwater

protection from the 1% event. It will have a total

storage capacity of 1230 ac. ft., with 1110 ac. ft. for

floodwater storage and 120 ac. ft. for a 50-yr.

accumulated sediment storage. The dam will be 4<.9

n,iles long and have a maximum height of 15.5. An
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emergency spillway with ~ width of 100 ft. ar.d capa-

city of 2680 cfs .iilJ, be locatE';c1 on the :,:,orth end of the

embankment. The r,~a:{imt."'.ffi release rate frcm the 5 I x 5'

reinforced conc~eta box princip3l ~pillway will b€~

435 cfs.

A floodwny 2.0 milE';s long will co~vey flocd~~ter

from the 30-in. r2:L~lforc2d concrete p:i.pe pri!1cipa1

spillway in tI~Woek88 Wa3~ D~~ to the Ap2Ch2 Junction

Dam. This flocch·.'ay ivill 12e li~ed \'7i t~1 xeinforc::d ccn-

crete with a s'':illir..q basin at the lO\'l€r er.d nnd will

have a capacity of 105 cfs.

A h - . . }.,' ~.pac. e u nnc'C1. Ol~_.'~2Q2l~Y

A flood~.,ay 3..4 miles long ".rill convey £lcod'.vaters

from the 42-in. reinforced concretp- pipe :p~incipal

spillwny in tho Apache Junction Dam 8Bst to t~e Signal

Butte Dam o Th~ floorevay will be lined with reinforced

concrete with a sti11ir.g b3sin at the lower end and

will have a cap~city of 173C£s.

Signal B'...1tte FJ.OOC:~/7c;'y'

from the 54-in. reinforced concrete pipe principal

spillway in the Si0nal 3utte Durn to the Spook Hill

'.1 -132-
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This floodway will be lined with reinforced concrete

stilling basin at the lower end and will have a

capacity of 294 cfs.

Spook Hill Floodwa~

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 Lein£orced 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 the Southern Canal. Floodwaters may

be released into the Canal through 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 capaci~ 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 cfs. Its purpose

is to remove sediment 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,
-133-
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TilILLli\ltiS - CHN\TDLER Hf.TZRSHZD

General

The watershed is composed primarily of steep

mountains between contours 1,700 and 5,000 and foothills

lying bet1;'le2n contours 1,L.~OO and 1,700. FlovJ is

generally in a southwesterly direction into the broad

and level plain. Velocities in the washes are usually

high du~ to steep slopes and well defined channels.

9.32-D-2 Development and Damages

Many homes, businesses, highways and roads are

located in th~ flood plain. U.S. Highway 60-70-80-89

crosses the flood area and is subject to flood damage

with consequent interruption of traffic. Williams Air

Force Base is considered vulnerable to heavy floods

even though protective dikes and channels have been

constructed there.

The town of Chandler would probably suffer damage

from a heavy flood. The heavy rains in 1954 caused

extensive damage in the watershed. 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 need

ed to reducedamages caused by flooding and those needed

for agricultural water management. Two floodwater re

tarding structures controlling 66% of the watershed

-134-



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

a.

b.

area, 9.2 miles of floodway construction, and one

irrigation water turnout structure with gates are in

cluded in this plan.

Vineyard Road Darn

The Vinzyard ~oad floodwater retarding structure

will be constructed iQrnediatcly east of Vineyard Road

in Pinal County. The structure will provide floodwater

protection from the 1% evant. It will have a total

storage capacity of 4,310 acre-feet, with 4,110 acre-feet

allocated to floodwater storage and 200 acre-feet allocat

ed to a 50 yaar accumulated sediment storage. The dam

will be 5 miles long and have a maximum height of 21

feet. The maximum release rate from the 6' x 6' rein

forced concrete culvert principal spillway will be 705

cubic feet per second and will drain the runoff from

the 1% event in about 10 days. The emergency spillway

will be of earth construction and will be located around

the south end of the embankment.

Rittenhouse Dam

The Rittenhouse floodwater retarding structure will

be constructed 2ast of the ~ittenhouse Auxiliary Air

Field in Pinal County. This structure will provide

floodwater protection fro~ the 1% 2vent. 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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c.

d.

acre-feet allocated to a 50 year accumulated sediment

storage. The dam will be L:. miles long and have a

maximum height of 22 f2et. The maximum release rate

from the S4 inch diameter reinforced concrete pipe

principal spillway will be 313 cubic feet per second

and will drain the ~unoff from the 1% event in about

10 days. The eQergency spillway will be of earth con

struction and will be located around the south end of

the embankment.

Pittenhouse Floodwa~

A floodway 1 0 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 flood";'Jay ~,;]ill be lined with rein

forced concrete 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 concrete culvert principal

spillway in the Vineyard Road dam to a reinforced con

crete junction structure in the ?owerline floodway in

the Apache Junction-Gilbet Watershed. The capacity of

this floodway is 705 c.r.s.

Roosevelt Water Conservation District Floodway

The existing 7 0 2 miles of floodway within this

watershed above the Roosevelt ':·Jater Conservation District

Canal will be enlarged to collect and discharge flood
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waters from the Vineyard Road floodway plus the flood

waters from the uncontrolled area b2low the dams. This

7.2 miles of improvement of the floodway represents a

portion of the total 1(.6 miles of floodway improvement

proposed in the two watershed$. The remaining 7.4 miles

of floodway improvement is proposed within the Apache

Junction-Gilbert Fatershed. The floodway capacity

varies from 4)133 c.f.s. to 4,633 c.f.s. These f1ood

way improvements are design3d to convey the 1% event.

Measures for Irrigation

A reinforced concrete structure with gates is

planned in the levee between the Roosevelt 11!ater

Conservation District floodway and canal below the

junction with the Powerline floodway. This ~ructure

will permit floodwaters to enter the canal, when desired,

and be utilized for irrigation purposes. This structure

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 Tabl"e 9. 32-D.

MESA) CHANDLZR, GILBERT FLOOD~,7AY

Ganeral

Affected by this flooGway 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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Thi'; ':::;':::121':::1 dT.:::i..'1':lg~ p2tt~:r"n is to. th~ Southweot .:md

eVentually to the Gila River. PTesently the urban

areas have no outlet for storm runoff and this floodway

will provid2 one.

9.32-E-2 Dev2lopm~nt and Damages

This valley ar2a is highly d2veloped and has ex

panded at a tremendous rate in the past few years. It

includes 11esa, Gilbert, and Chand12r as the major urban

arcas. Th~r2 are also smaller concentrations of

population at :'::o:st Chandler and Hightown. Numerous

roads, irrigation works, and other improvements would

be severely daDaged by a major flood.

9.32-£-3 Plan

The over all plan for handling floodwater ig this

area consists of a system of channels to serve the

population centers of Mesa, Chandler, Gilbert and

adjacent developments. The Hesa:. 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 Sast where it joins a

channel coming from Gilbert to form ~~e main channel

serving the whole area.

A similar channel is planned for chandler to run

along Pecos Road Fest to join the main canal where it

enters th2 Salt River Indian reservation. The main

channel 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 faet deep with a 10 foot bottom width. The

Chandler floodway will be seven ~iles long.

The U.S. Corps of Engineers will be requested to

make a study of this probleo.

A sUQI'Je.ry of costs are ShO\tffi in table 9.32-4·

and Map No. 9.32-D shows planned extent and location.
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I:~O • Job Description Flood Control Dist. S.C.S.

1 Pov12r1ine Retarding Structure $ 8L}2,000 $1,170,000

2 Pm'l3r1in2 F1ood\-·;ray 138,100 2,257,600

3 R.itJ.C.D. F100dway 228,800 376 100,
TOTAL $1,208,900 $3,803,700

TOTAL P?.OJECT COST $5,012,600

Total Project Cost Amortized @ 2 5/8%

:Sstitllat2d Cost

TABLE 9.32-1 APACHE-JUNCTION-GILBEaT WAT~RSH~D SUMMARY

347,810

73,860

273,950

- 0 -

2,800

276,750

181,200

16,300

197,500

1.40 to 1.00

Oth:;r 13en8fits

Flood Damage iithout ~coject

Flood Damage with Project

E3nafits from Reduction of Flood Damage

Irrigation B~nefits

Annual Operation and Maintenance

Total Annual Benefits

Benefit-Cost Ratio

Total Annual Costs

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



Benefits from Reduction of Flood Damage

3 Spook Hill Retarding Structure

16,360

812,000

391,000

339,100

229,000

630,1.;00

4·50, t:·OO

L,~81,800

1,280

499,4l}O

268,500

12,500

281,000

120,920

602,720

559,500

S.c.s.

$ t~4·3,600

$3,855,000

"Sstimated r::ost

$7,429,200

1 095 600, ,

1,173,300

L~05,500

25,600

14,300

14L:·,700

35,800

$ G79,L~OO

1.78 to 1.00

Flood Control Dist.Jeb D'~scription

2 Signal Butte Retarding
Structure

i~Jo •

TOTAL PROJECT COST

TOTAL

1 Apache-Junction Retarding
Structure

TABLE 9.32.-2

Other Benefits

Annual Operation and Maint~nance

Benefit-Cost Ratio

Irrigation B~nafits

8 We2kes wash Floodway

4· WeekeS Wash Retarding Structure

5 Apache-Junction Floodway

6 Signal Butte Floodway

7 Spook Hill Floodway

Total Annual Benefits

Total Project Cost Amortized @ 2 5/8%

Total Annual Costs

Flood Damag~ Without Project

Flood Damage with Project

I
I
I
I
I
I
I
I
I
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no.. Job Description Flood ·-:;ontro1 !Jist. S.C.S.

1 Rittenhouse Retarding $ 256,200 $1,109,200
Structure

2 Vineyard Road Retarding 337,600 1,336,000
Structure

3 Ritt~nhouse F100dway 4 900 403,500,

4 Vineyard Road F1ood~7ay 10,200 291,200

5 1l.vJ.C.D. F100dway 228,000 598,100

TOTAL $ 836,900 $3,738,000_.

TOTAL PROJECT COST $4,574,900

WILLIP~~-CHANDLERWATERSHSD SUMMARY

Flood Damage Without Project

Flood Damage with Project

Benefits from Reduction of Flood Damage

Irrigation Ben~fits

Other Benefits

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

TABLE 9.32-3

Total Annual Benefits

Total Project Cost Amortiz~cl @ 2 5/8%

Annual Operation and Maintenance

Total Annual Costs

Benefit-Cost Ratio

Estimated Cost

1.73 to 1.00

383,150

103,300

279,850

41,000

5,200

326,050

165,300

23,700

139,000



IJo. Job Description Flood Control District Other

1 H2 sa-Gilb,;rt Floodt}ay c 3GO 000 $1,870,000.,' ,
" ChandL2r Floodt'Jay t,r noo 100,000L • ~..I , v

3 BTidg;s and Oth3r StructuT8S - °- 630,000

TOTt.L ~ L~·OO) 000 ~2,600,OOO

TOTAL P10J2CT COST $3,000,000

Benefits from Reduction of Flood Damage

~];s t irna ted Co s t

TA2L2: 9. 32-~, M~SA, CI-ll\NDLZ;::., GILBERT FLOODl·'AY Sm1MARY

260,53Q

1,000

259,530

14.,000

l22,L!.20

259,530

108,~·20

2.11 to 1.00

Total Annual B2nefits

,

Annual 0F2ration and Maintenance

Flood Damage with Project

Flood Damage without Project

Ben2fit-Cost Ratio

Total Proj3ct Cost Amortized @ 2 5/8%

Total Annual Cost

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



COST DISTRIBUTION
8 Total Construction Cost $2,257,600 $376,100
9 Contract Administration 17,400 2,900
10 Right of Way 120,700 225,900
11 Relocations & other costs 0 0
12 Flood Control Dist. Cost 138,100 228,800
13 Total Project Cost $2,395,700 $604,900

FLOOD~lAYS

Structures
~ Item units Power line RWCO
1 Discharge Capacity cfs 1,033 2,550
2 Length ft. 38,890 39,100
3 Avg. Bottom Width ft. 6.0 80.0
4 Avg. Depth ft. 7.0 6.0
5 Avg. Side Slope l~ : 1 3:1
6 Excavation cu.yd. 150,000 508,500
7 Concrete cu.yd. 20,890 0

APACHE JUNCTION-GILBERT WATERSiiEO

STRUCTURAL DATA

structures
Power line

49.9
175

3,960
4,135

690
3.9

25.0
936,000

54
328

1,170,000
9,000

833,000
o

842,000
2,012,000

DISTRIBUTION

Units

sq.mi.
ac.ft.
ac.ft.
ac.ft.
acres
mi.
ft.

cu.yd.
in.

cfs

Retarding Structures

COST
Total Construction Cost
Contract Administration
Right of Way
Relocations & other costs
Flood Control Dist. Cost
Total Project Cost

No. Item

TABLE 9. 32-A

11
12
13
14
15
16

1 Drainage Area
2 Sediment Capacity
3 Flood Water Capacity
4 Total Storage Capacity
5 Total Surface Area
6 Length
7 Maximum height
8 Total Volume of fill
9 Principal Spillway size
10 Maximum Release Rate

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



-------------------
TABLE 9.32-B STRUCTURAL DATA

BUCKHORN-MESA WATERSHED

Detention Structures

590

Debric:.
Basin
1.0

8
40
48
10

0.2
19.0

33,000

Weekes Wash
10.9

220
1,140
1,360

150
1.2

41.0
391,000

30
105

Structures
Spook Hill

11.8
120

1,110
1,230

340
4.9

15.5
790,000
60 x 60

435

Signal Butte
14.3

145
1,340
1,485

340
3.1

18.0
525,000

54
294

Apache Jct.
8.2
105
930

1,035
220
2.0

19.0
420,000

42
173

units
sq.mi.
ac.ft.
ac.ft.
ac.ft.
acres
mi.
ft.
cu.yd.
in.

cfs

Item--
Drainage-Area
Sediment Capacity
Flood Water Capacity
Total storage Capacity
Total Surface Area
Length
Maximum Height
Total Volume
Principal Spillway size
Maximum Release Rate

No.
1
2
3
4
5
6
7
8
9
10

Cost Distribution

11
12
13
14
15
16

Total Construction Cost
Contract Administration
Right of Way
Relocations & other Costs
Flood Control Dist. Cost
Total Project Cost

$443,600
3,400

676,000
o

679,400
1,123,000

$559,500
4,300

1,091,000
o

1,095,600
1,655,100

-$812,000
6,200

1,167,100
o

1,173,300
1,985,300

$391,000
3,000

402,500
o

405,500
796,500



BU':KHORN-MESi, ~'~l\TEP SHED FLOCDWl,YS

STRUCTURAL m~Ti.

~OST DISTRIBUTION

3.e'

105

4.8

-0-

3,G35

19,5ec...·

3,500

32,3('.0

35,8(0

<.~50, 40C

le,8l5

1;,86, 2CO

Vertical

v!eekes
y1ash

3,595

3.5

435

7.0

20,330

31,600

144,700

775,100

5,100

108,000

113,000

630,'1CO

Spock
Hill

3.0

s.c

l,5CO

-0-

2.'~,300

1,800

12,500

1.e,COO

Structure

2/13,3eo

22S,OOO

Sic;n2.l..
Butte

2,L!:3C

-0-

2,600

23,000

35,600

3.3

5.5

1-1,500

173

7,215

364,7(:0

339,100

Verti:~al Verti::al V2riab1e

l'...pa r;he
Junction

'I

;;

"

"

eu.yes.

cu.yds.

ft

Units

ft

Dollars

cfs

ft

12 Flood control
District Cost

13 Total Project
Cost

Item

g ~ontract

l.dministra tion

10 Hight of v7ay

11 Relocations an0
other costs

L!: lw. Depth

8 Total
r:onstruction
Cost

7 :~oncrete

1 Discharge
capacity

2 Length

3 lw. Bottom
~"!idth

5 ;v. Side Slope

TI'.ELE 9.32-':

6 Excavation

I
I
I
I
I
I
I
I
I
I
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I
I
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TABLE 9.32-D STRUCTURAL DATA

WILLIAI~S-CHANDLER WATERSHED

Retarding- Structures
Structures

li2.:.. Item Units Rittenhouse vineyard Rd.
1 Drainage Area sq.mi. 51.3 57.8
2 Sediment Capacity ac.ft. 180 200
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
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
9 Principal Spillway in. 54 72 x 72
10 Maximum Release Rate cfs 313 705

~ Item Units Rittenhouse
1 Discharge Capacity cfs 313
2 Length ft. 6,390
3 Avg. Bottom ~\Tidth ft. 7.5
4 Avg. Depth ft. 5.3
5 Avg. Side Slope Vertical
6 Excavation cu.yd. 20,000
7 Concrete cu. yd. 2,690

COST DISTRIBUTION
8 Total Construction Cost $403,500
9 Contract Adminis~ration 3,100
10 Right of Way 1,800
11 Relocations & other 0
12 Flood Control Dist. Cost 4,900
13 Total project Cost 408,400

FLOODWAYS
Structures

Vineyard Rd.
705

4,430
6.0
5.3

1.5:1
13,000

2,100

RWCD
4,633

38,000
100.0

7.0
3:1

832,000
o

$598,100
4,700

217,900
5,400

228,000
826,100

$291,200
2,200
8,000

o
10,200

301,400

$1,336,000
10,300

327,300
o

337,600
1,673,600

$1,109,200
8,500

247,700
o

256,200
1,365,400

DISTRIBUTIONCOST
Total Construction
Contract Administration
Right of Way
Relocations & other costs
Flood Control Dist. Cost
Total Project Cost

11
12
13
14
15
16

I
I
I
I
I
I
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9.33

9.33-A

I
I
I
I
I
I
I
I
I
I
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I
I
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I
I
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LOVER QUEEN CREEK AR!A

General

The Lower Cueen Creek area begins below ~~itlow Dam and

is located in the extreme Southeast corner of Maricopa County

and contains an ar2a of 530 squar2 miles. This area is long

east-west and Maricopa County-Pi~a County line runs down the

center of the watersh2d.

The area above the outhern Pacific ~ailroad to the ~ast

is rolling, moderately steep and characterized by many small

Washes that cut through to Queen Creek. Below the railroad

ther terrain is much flatter and channels become less defined.

There are extensive developments along ueen Creek

mostly within Maricopa County. A greater part of flood damage

that occurs is within this county.

Two watershed projects are planned for this area. One

project extends into this area from area 32.

9.33-B S~ TAN WATZRSHED

9.33-B-l General

Although located in Pinal County the San Tan

Mountoins contribut0 ~upoff that nffccts dQvelop2d 2rQ~S in

Maricopa County. .~

The flood producing oren contnino 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 level plain.

Rainfall concentrates quickly in these washes and then runs
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9.33-B-2 Developement and Damage

The flood plain area is roughly trapf',zoiddl and elongated,

in the "'ast-Pest direction. Approxlr.1ately one-fourth of the

watershed is under irri3ation with water supplied from wells.

Principal urban dcv2lopwent is Chandler Heights.

Water flows across the developed areas every year causing

damage in many locations. Damage to roads, irrigation

structures as w21l as the land is h~avy.

9.33-B-3 Plan

Over all plan for flood control in this watershed con-

sists of a system of detention levees and floodways to inter-

cept and convey the flood water froD the mountain areas down

to Queen Creek. There will be four retarding structures and

four floodways. Zach levee will have uncontrolled outlets of

a size suitable to discharge a predetermined 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.
Related structural data can be found in table 9.33-B.

9.33-C QUEEN C"G3K FLOODWAY

9.33-C-l General

Floodwaters released by the proposed projects in the

SoutheBstern part of I-IIaricopa ':ounty are directed into the

Roosevelt T' ater Conservation District F1oodway. Also

emptying into this floodway is water from lower ~ueen Creek.

All of this water is then carried on to the Gila River
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Indian Reservation in the Northwest ~, Section 4, Township 3

South, Range 6 8ast. fctual flood volum2s, however, will be

much less than in the past because water will be released in

controlled amounts. This control will be effected by the

Retarding Structures plus the Phitlovlzanch Dam.

The purpose of this plann2d floodway is to carry this

controlled flotI of approximately 7,000 C.?S. to the Gila River.

9.33-C-2 DevelopQ2nts and Damages

Located b2low the point of r~leaS2 of this water are

many dwellings along with schools and churches. There is

also approximately 3,000 acres of cultivated land along with

numerous irrigation faciliti'2s. Lll of these 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 t" Section 4, Tovmship

3 South, Range 6 Z~st~ The channel runs generally Southwest

to a point just above 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 channel will be approximately 7.6 miles long and vary

from 150 tG t~OO f2et in ~vidth. Discharg,e capacity will be 7200

C.F. S•. ~xcavation will be used to build a dike on .2ach side

of th-=> channel 0

For any structural data see table 9.33-C. Map 9.33-B

shows planned location and extent.
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Total Project Cost Amortized @ 2-5/8%

Benefits from Reduction of Flood Damage

1 Hunt Highway Retarding Basin

Total Annual Benefits

SCS

16,000

350,000

100,000

250,000

250,000

129,000

145,000

$ 520,000

195,000

195,000

650,000

260,000

104,000

104,000

650,000
$ 2,678,000

$3,573,000

Estimated Cost

204·,000
$895,000

$ 205,000

124,000

124,000

204,000

12,000

11,000

11,000

Flood Control District

II

..

1.72 to 1.00

II

II

II

SANTAN WATERSHED SUMMARY

..Earth Crack

Gold Mine

TOTAL PROJECT COST

Earth Crack

Gold Mine

Chandler Heights Floodway
TOTAL

TABLE 9.33-1

Job Description

2

3

5 Hunt Highway Floodway

7

6

8

4 Chandler Heights II

Flood Damage with Project

Flood Damage Without Project

Benefit-Cost Ratio

Total Annual Cost

Annual Operation & maintenance

I
I
I
I
I
I
I
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I
I
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:; 2(', CCe. 195,COC 195,000 65C,000

s,ecn (',cce 4,000 ~,OOO

200, COCo 2.2C', COO 12G,OCC
~ .- r'

~(O.. \.. .... ,

-0- -c- -0- -c-

205, cce· 12(,COO 124,CCC 2C~,OC:O

725,00C 3IS, eriC 319,000 85~,CCO

STRUr:TURJ'..L Dl',T:~

50

54

350

sC'c

273

2.3

7.0

-:h2.nC:1Gr
Heic{hts

L;.GC', COC

540

300

15C,COC

54

350

1.3 L2

St~uctures

:~32 ,e ce'

Gol"~mine Earth._----- ----
'~r?ck

8 c.0

15C Ie 10

l,OSC J.9C 190

l,2CO 200 200

3CC 132 ILlS

3.(' !...C 1.0

18.C 15.C 16.0

Funt
?iqhv!'sy

?ETT,RDIN(~ BI\SINS

Units

sq.mi·.

sq .mi.

.1

2eres

c:c.ft.

2.c.ft.

ft.

mi.

"

;u.yds. 0~C,COC

in. 54

~OST DISTRIBUTION

Dollars

cis 300

TI,BLE 9. 33 -l,

No. It2m

1 Drainage TIre!?

2 Sediment
r:apacity

:3 Flood lo'ater
Capacity

~ Total stor2~ie

':apaci ty

5 Total Surface
l\rea

6 Length

7 Maximum
Feight

8 Tct.::-l Volume
of fill

9 Principal
Spi11w2.y Size

J.e f.1a}rirnum
:2e1ease Rat<::

IS Tct2.1 Proje~·t

'::ost

11. Total
~onstruction

~os·t

12 '~ontract

i:.(lrnini stra tion

::'3 8.ight of ~·~ay

1~ Relocations 2~

Other C:osts

1::: Floocl t::ontrcl
::Jistrict Cost

I
I
I
I
I
I
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TABLE 9.33-B STRUCTURl';.L DJ, TP~

SAN TA.N V!ATERSHED FLOCD1A?]'..YS

No. Item Units Structures---
Hunt Gc1c,mine E2rth :hand1er---
Hi.-9..hwa-y Crack Heights---

1 Maximum
Discharge cfs 250 300 350 400

2 Length ft. 5,200 2,000 2,000 21,120

3 l\v. Bottom
~qidth ft. 10.0 10.0 10.0 10.0

4 Av. Depth ft. 11.2 4.2 4.2 4.0

5 r.,.v. Side Slope 1:1 1:1 1:1 1:1

6 Excavation cu.yds. 15,000 6,000 6,000 45',000

7 Concrete cu.yds. 2,000 800 800 5,000

COST DISTRIBUTION

8 Total Dollars
Construction
Cost " 260,000 10<1,000 104,000 650,000

9 Contract
lidmini s tration " 2,000 1,000 1,000 4,000

10 Right of Way II 10,000 10,000 10,000 200,000

11 Relocations
.,

anCt
Other Costs " -0- -0- -0- -0-

12 Flood Control
District Cost II 12,000 11,000 11.000 20<1,000

13 Total Project
Cost " 272,000 115,000 115,000 854,000



COST DISTRIBUTION

8 Total Construction Cost

9 Contract Administration

10 Right of Way

11 Relocations & other Costs

12 Flood Control Dist. Cost

13 Total Project Cost
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TABLE 9. 33-C

No. Item

1 Discharge Capacity

2 Length

3 Avg. Bottom ~Jidth

4 Avg. Depth

5 Avg. Side Slope

6 Excavation

7 Concrete

STRUCTURAL DATA

QUEEN CREEK FLOODWAY

Units

cfs

ft.

ft.

ft.

cu.yd.

cu.yd.

Quantity

7,200

40,000

2,750

5.2

2:1

1,760,000

$ 880,000

20,000

50,000

850,000

920,000

$1,800,000
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9.34 UPPER QUEEN CREEK AREA

9.34-A General

The Upper Queen Creek Area lies above Whitlow Dam and is

located in Pinal County southeast of Apache Junction.

This area contains the runoff producing terrain that at one

time caused much flooding on lower Queen Creek. This conditio n

has now been alleviated by the construction of the Whitlow

Ranch Dam by the Corps of Engineers.

The topography is charaoterized by steep, rocky, barren

mountains that produce a high rate of runoff. There are many

well defined channels that carry the flood water at high

velocities. At the present time there is little develop-.

ment and minor damage has occurred in this area. ~ No flood

control measures are planned. Future economic developments

may, however, warrant further consideration of this area.

-143-



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

9.35 UPPER SALT RIVER AREA

9.35-A General

The Upper Salt River Area is located in the eastern part of

Maricopa County and lies mostly outside of the County. Total

area is 6232 sq. miles and this is the largest single area cov

ered in this report. The Flood problem is virtually under

control in this section of the County, mostly due to the

reservoirs located on salt River.

General topography is rough and steep varying from low

brush covered hills to high timber covered mountains. Runoff

is much less per unit than in the desert country at lower

elevation. Snow melt contributes to the runoff here and the

proper conditions could cause a major flood.

This is virtually undeveloped area except for recreation

facilities. Because of this, there has been little damage

reported and at the present time no major flood control

structures are planned. Future economic growth may change

this picture and make it necessary to re-evaluate the

flood control picture here.
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