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TO/£,QRAPHY 0' :OOt1l..DER CANYOI F.ESEEVOL~ -IN TEN SHEETS
Scale 1 633110 Contour Interval 501

ELEVATION

Based on "Y" levels from U. S... Coast and Geodetic

Survey bench marks at Moapa. via Los An~eles and Salt Lake

Railroed to St. Thoresa ; thence via the _gOD roed to Eonelli's

Ferry; thence along levelplsteau westward to terminus of line

one-quarter mile belo~ rapids at head of Boulder Canyon.

Also from tit. Thomes nort~Nard across divide to Vi~in

Ve.lley: thence alonF' Vir~in River to terminus of line at B.>.

starrped 1235 on east side of Virgin hlver.

HOEIZOifIAL CONTROL

Deflection l1ne run 01 transit from a ~oint (unmerked)

in Virgin River bed, 3/. miles south of the B.>. on west side

ot Virgin River, st~;;ped 1236; thence to station North Bese,

not perIr.8.nently mary.ed end about ~'OO feet south of the "DUFfty"

road cr08sing;thence by a triangulation fran double rr:easure4

base line throu@,h aeeries·o! trla!lp-les end quadrilaterals, angles

measnred by transit, cloeuree u£uflly less then 1'; sides about

2 or 3 miles in leaFth, to Co1ortdo River; thence down same to

neer dem site, also up 8ame to upper end of survey.

A check base was measured between two stations of the

/ 'trie!""fu1etio" Btout 8 miles oouth of first base and 2 miles

apart, the atreement bein~ within 4 feet. Co~putatlon was

by coorlinetes, expressed in chains, and frequent Polaris

plotted by rect-

All positions are referred to t.e supposed section

-2-

years arc when these SurVEyS were made.

T"1fref'ore ttl€' ~enere.l pOEit,ion 0:: topo raphic fort::s is

in the thf:orectic posit·ion,· !~:) ""lot t~;e 5.c'tual position tr.at e.

retrfceme~-.t .3UI'vey ....aula. pls.ce t~nem.

roa h nature of country covered by ori.-inal survE;ls eI1u the

;.ren€r~l cherscter of -·.or;'~ Y-~.no\'ln to have been done nearly fifty

of tne theorectic po,,:it,ion, "',hieh error is a.ccounted for by the

INle 6th ~ tanda.re larallel "1l~S "founc

COORDINATES

corner, 10, 11, 14 an:' 15 at St. Thomes

of the quadri.la.terals Vlere used and dt pcrepanc1es s,rl:itrarily

adjusted.

observations taKen for I,:erif. ian. ThE suppo sed best tri~n~les

anf'"'Ulflr coordinates. Other section corners were searched for

.but none founa, until the bth standa.rd parellel was reached

on the Colcrado River, B.12d these are mrcrl:ed u'P0n the plats.

Topo.=-raphy of the General La.nd Office ::Flats 1n no wise

arraea With mine except along ~owDship a.n~ Ra.nge lir.€s, it

is certain the interior corners ·,·..e:LE not orip-inall;;; established

as purported.

July 1919.BY H. L. BALDiI. - EjGINEER
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MAN'S OUEST FOR WATER
Colorado River water will someday flow to the

fertile valleys of central Arizona where, before the
time of Christ, the Hohokam Indians established an
extensive irrigation civilization. Had these primitive
people known how to build storage dams and
drainage systems as does man today, they might not
be called Hohokam-"the people who are gone."
Although Central Arizona Project water will lessen
the impact of continued ground water overdraft to
maintain the existing economy, by the end of this
century, or before, additional water must be im­
ported from other sources to stave off water
bankruptcy.

WHAT CAP WILL DO
The Central Arizona Project was authorized by

the Colorado River Basin Project Act (Public Law
90-537) of September 30, 1968.

Constant vigilance in the development and man­
agement of water resources has been essential in
sustaining a strong economy in central and southern
Arizona. For over three decades, central Arizona's
natural water supply has been out of balance with
total water demands, and the agricultural economy
in particular has flourished and declined in direct
relationship to the adequacy of water resources.
Massive overpumping of ground water reserves
has been necessary to balance the yearly supply­
demand relationship. The current annual overdraft
of the underground basins is over two million acre­
feet. The importation of Colorado River water
through construction of the Central Arizona Proj­
ect will be a giant step toward reducing this annual
overdraft, which is causing ground water levels to
decline at an average rate of 8 to 10 feet per year
with serious land subsidence occurring in many
areas.

The Central Arizona Project will provide supple­
mental water for established agricultural areas in
Maricopa, Pinal and Pima Counties, as well as
municipal and industrial water for the rapidly ex­
panding Phoenix and Tucson metropolitan areas.
Other water-deficient areas of Arizona and western
New Mexico will also benefit from the Project
under the water exchange principle. In addition,
the Project will provide substantial benefits from
flood control, outdoor recreation, fish and wildlife
conservation, and sediment retention.

THE CAP PLAN
The basic plan calls for construction of a series of

pumping plants and aqueducts, which will lift Colo­
rado River water hundreds of feet from Lake Havasu
and carry it to the Project service areas in Maricopa,
Pinal and Pima Counties. Construction of dams and
reservoirs on the Salt, Gila, and San Pedro Rivers will
provide needed regulatory, conservation and flood
control storage capacity, as well as additional recrea­
tional and water exchange opportunities. Federal par­
ticipation in the Navajo thermal generation power­
plant near Page, Ariz., will provide pumping power
requirements for the Project. Water salvage measures
along the main stem of the Colorado River, such as
phreatophyte control and the utilization of Project
return flows, will provide additional water necessary
for the long-range success of the Project.

Orme Dam And Reservoir
arme Dam, an earthfill structure, will be located

about 25 miles northeast of Phoenix, near the con­
fluence of the Salt and Verde Rivers. The multi­
purpose storage reservoir will be operated with the
present Salt River Project storage system, as well as
the Colorado River Aqueduct system, and will pro­
vide terminal regulatory capacity for the Granite Reef
Aqueduct, flood control capacity to meet the require­
ments of the Phoenix metropolitan area, sediment
control, and additional conservation capacity. arme
Reservoir will also provide an excellent outdoor recre­
ational facility for Phoenix metropolitan area resi­
dents. Recreational development of the entire reser­
voir, including Indian lands and Federally-owned
lands adjacent to the reservoir, will be in accordance
with the coordinated master plan approved by the
Secretary of the Interior.

Havasu Diversion­
Granite Reef Aqueduct

An intake channel and high-lift pumping plant
located on the south shoreline of the Bill Williams
River arm of Lake Havasu, some 2% miles upstream
from Parker Dam, will divert Colorado River water
for Project uses. The pumping plant will lift water
over 800 feet from the lake to the inlet portal of the
6Vrmile-Iong Buckskin Mountains Tunnel. The
Granite Reef Aqueduct will carry water from the
tunnel about 190 miles to arme Dam. The concrete­
lined aqueduct will have a maximum capacity of 3,000
cubic feet per second. In addition to the initial pump­
ing plant at Lake Havasu, the Aqueduct will require
four relift pumping stations located at the Bouse Hills,
Little Harquahala Mountains, Belmont Mountains and
near the Hassayampa River. To deliver water from the
Color,ado River to arme Dam will require a total
pump lift of about 1,200 feet.

Salt-Gila Aqueduct
When constructed, the Salt-Gila Aqueduct will be

nearly 97 miles in length, with a capacity of 1,800
cubic feet per second over its first 63 miles and a
capacity of 750 cubic feet per second over the last 34
miles. It will be fed either directly from the Granite
Reef Aqueduct or by releases from arme Reservoir.
A pumping plant will be required to lift Project water
into the Aqueduct from either source, and two
additional pumping plants will lift the water about
460 feet for passage through the Picacho Mountains.
Colorado River water will be carried by this
Aqueduct into the agricultural areas of southeastern
Maricopa County and the lower Gila and Santa Cruz
agricultural areas of Pinal County. The system will
also provide the means to convey municipal and
industrial water to the rapidly growing metropolitan
area of Tucson.

Buttes Dam And Reservoir
Buttes Dam will be constructed on the Gila River

within Pinal County about 4 miles upstream from
the existing Ashurst-Hayden Diversion Dam. This
multipurpose storage facility will provide conserva­
tion and flood and sediment control capacity. The
control and regulation of Gila River irrigation releases
for the San Carlos Project will be greatly improved by
Buttes Reservoir. Realization of important outdoor
recreation and fish and wildlife benefits will also be
afforded by creation of this multipurpose Project
facility.

Tucson Aqueduct
The Tucson Aqueduct, originating at 'the terminus

of the Salt-Gila Aqueduct, near Marana, Ariz., will
convey municipal and industrial water to the city of
Tucson. The 20-mile-Iong concrete pipe aqueduct will
have a capacity of 150 cubic feet per second. Two
pumping plants located near Marana will be required
to lift the water over 450 feet from the Salt-Gila
Aqueduct to the city of Tucson.

Charleston Dam And Reservoir
Charlel;ton Dam, a multipurpose storage facility to

provide conservation and flood control capacity, will
be constructed on the San Pedro River in Cochise
County about 65 miles southeast of Tucson. The water
supplied from the reservoir will be used primarily for
municipal and industrial purposes in Tucson; how­
ever, improved regulation of San Pedro River flows
will benefit downstream water users as well. Important
water-oriented outdoor recreation, as well as sediment
retention, will be realized by this segment of the
Project.

San Pedro Aqueduct
This 70-mile concrete pipeline will carry about

12,000 acre-feet of water annually from the Charles­
ton Reservoir to the Tucson area. The total pumplift
for this Aqueduct will be nearly 330 feet.

Distribution System
Congress has authorized an additional $100 million

to be appropriated for, construction of distribution and
drainage systems necessary to convey water to non­
Indian lands. These funds could be made available
in three ways. First, the distribution systems may be
constructed under the provisions of the Distribution
Systems Loan Act of 1955, Public Law 84-130. This
allows an ir,rigation district or similar water user entity
to hire a consulting engineer to plan, design, and
supervise the construction of the district's distribution
system under designs approved by the Bureau of Rec­
lamation. Second, for smaller districts or: those which
can be broken into small integral units, Public Law
84-984, the Small Reclamation Projects Act, may be
most appropriate. Again, the district obtains a loan
and hires consultant services. Third, the distr,ict may
prefer to have the Bureau of Reclamation plan, desigr,
and supervise the construction of the system.

Cost of constructing distribution systems for Indian
lands is included in the estimated cost for the Project.

CONSTRUCTION
About 10 years will be required to construct all

Project facilities prior to water delivery. The Project
should be completed by 1980 if funds are appro­
priated according to schedule. Construction of the
entire Project will require about 3.5 million cubic
yards of concrete, 5 million barrels of cement and
240 million pounds of reinforcing and miscella~eou~
steels. Earth movement for dam and canal construc­
tion will be about 140 million cubic yards.

Water Salvage
Included in the Project are water salvage measures

consisting of utilization of Yuma Project return flow
and phreatophyte clear,ing along the lower Colorado
River. it has been estimated that these undertakings
may yield as much as 320,000 acre-feet of water
annually for use in the Lower Colorado River Basin
if current plans are fully implemented. This, together
with water salvaged under other programs along the
river, will be necessary to realize the projected diver­
sion of water to the Central Arizona Project, particu­
larly in years of low water supply. The phreatophyte
eradication and management program will be coordi­
nated with outdoor recreation and wildlife habitat and
refuge progrilllls on the lower Colorado River.
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COST AND REPAYMENT
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The estimated construction cost of the Central
Arizona Project is $832,180,000. Construction costs
are allocated to the purposes of municipal and
industrial water, irrigation water, power, outdoor
recreation, flood control, and fish and wildlife.
Costs of the water salvage, Indian land distribution
systems, and fish hatcheries and wildlife refuge pro­
grams are also included. No interest will be charged
on costs allocated to irrigation; however, irrigation
water charges will repay all operation and main­
tenance costs and a share of the construction costs.
Financial assistance in excess of irrigators' ability
to repay construction costs will be obtained from
Arizona's portion of the Lower Colorado River
Basin Development Fund. This fund is derived
from Central Arizona Project revenues and surplus
revenues acquired from the Boulder Canyon Proj­
ect, Parker-Davis Project, and the Pacific North­
west-Pacific Southwest Intertie power operations,
after completion of their respective repayment
contracts.

About 87 percent of the construction costs will
be returned to the Government by the people who
benefit directly from the Project. Since the direct
beneficiaries of flood protection and water salvage
expenditures cannot be identified, these costs will
be nonreimbursable. A portion of the recreation
and fish and wildlife costs will be repaid in accord­
ance with Public Law 89-72, where applicable.
Costs for the Indian distribution systems, in excess
of the repayment capability of Indian lands, will be
nonreimbursable.

As the Nation's principal conservation agency,
the Department of the Interior has basic respon­
sibilities for water, fish, wildlife, mineral, land,
park, and recreational resources. Indian and
Territorial affairs are other major concerns of
America's "Department of Natural Resources."
1970

Hooker Dam And Reservoir

Hooker Dam or a suitable alternative will be
located on the Gila River in Grant County, New
Mexico. The structure, a multipurpose storage fa­
cility, will allow water users in New Mexico to
increase their consumptive use from the Gila River
and its tributaries. This increased water use in New
Mexico will be implemented through Project water
exchange agreements with downstream water users
in Arizona. Primary uses of the water will be for
domestic and mining-oriented industrial purposes.
The storage facility will also optimize flood and
sediment control, as well as regulate river flows, for
the benefit of developed agricultural lands down­
stream from the dam. Extensive outdoor recreation
and fish and wildlife benefits will also be provided
by the reservoir.

Electrical Power Requirement

Approximately 560 megawatts of capacity will
be required in the operation of the Central Arizona
Project. To meet this requirement, arrangements
have been made for the United States to acquire
an entitlement to a portion of the capacity of the
Navajo Thermal Generating Station and its asso­
ciated transmission system. These facilities will be
constructed by non-Federal interests. The Generat­
ing Station will be located near Page, Ariz., and
will be fueled by coal from nearby Black Mesa and
other deposits on the Hopi and Navajo Indian
Reservations.
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