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CENTRAL ARIZONA PROJECT

TUESDAY, MAY 2, 1967

U.S. SENATE,
SUBCOMMITTEE ON WATER AND POWER RESOURCES
OF THE COMMITTEE ON INTERIOR AND INSULAR AFFAIRS,
Washington , D.C.
The subcommittee met , pursuant to notice, at 10:05 a.m., in room
1202, New Senate Office Building, Senator Clinton P. Anderson, pre
siding .
Present: Senators Anderson , Jackson, Hayden, Bible, Church, Moss,
Kuchel, Allott, Jordan of Idaho, Fannín , Hansen , and Hatfield .
Also present: The HonorableMorris K. Udall, U.S. Representative
from the Second Congressional District of the State of Arizona.
Staff members present: Jerry T. Verkler, staff director ; Stewart
French , chief counsel; William Van Ness, special counsel ; Roy Whit
acre and Mike Griswold , professional staff members; E. Lewis Reid ,
minority counsel; and DarrylHart, assistant minority counsel.
Senator ANDERSON. The purpose of the hearing before the Water and
Power Resources Subcommittee this morning is to take testimony on
the five bills having to do with the construction of the central Arizona
project and other issues related to the water resources of the Colorado
River Basin.
The bills are : ( 1 ) S. 1004 by Senator Hayden ; ( 2 ) S. 1013 by Senator
Jackson at the request of the administration ; ( 3 ) S. 861 by Senator
Kuchel; ( 4) S. 1242 with an amendment sponsored by Senators Allott
and Dominick ; and ( 5 ) S. 1409 by Senator Moss.
As the dean of the Senate is only too painfully aware, this proposal
has had a long and frustrating history before this committee and the
Congress. The Bureau of Reclamation's original planning report was
completed in December 1947, and was published as House Document
136 , 81st Congress, first session .
Hearings on bills to authorize the project were conducted in both
the Senate and House in 1949. The central Arizona project was passed
by the Senate in 1950 and again in 1951. Action was indefinitely post
poned by the House Interior and Insular Affairs Committee in 1951
pending an adjudication of the waters of the Lower Colorado River
Basin .
Following the Supreme Court decision in the case of Arizona v . Cali
fornia , Senators Hayden and Goldwater introduced a central Arizona
project bill on June 4, 1963. This subcommittee held 4 days of hearings
on this matter in 1963, and there were many more days of consideration
in 1964. On August 6 , 1964, our colleague, Senator Hayden , once more
reported a bill to the floor of the Senate but again final action was not
taken .
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All of the measures before us today would authorize the Hooker
Dam and Reservoir on the Gila River in New Mexico as a unit of the
central Arizona project. The witnesses from New Mexico will testify
on the details of this project, but I do want to state for the record at
the outset that the chairman of the subcommittee cannot overemphasize
his support for this proposal. It is located in an area of my State which
needsthe full and wise development of its water resources in order to
trigger the maximum use of our mineral and other natural resources
in this part of New Mexico .
The Hooker Dam project will insure a firm water supply for this
part of my arid State. Outdoor recreation, fish and wildlife enhance
ment, and flood control will be some of the benefits to the area as well
as the use of this badly needed water for municipal, industrial, and
agricultural purposes .
It is my sincere hope that 1967 will see the successful culmination of
our years of consideration , and the central Arizona project will be
authorized at last.
Before calling on Senator Hayden , who has waited longer than any
one else for approval of this project, and without objection , a copy of
each of the bills, as well as the available executive reports of the depart
ments will be made a part of the record at this point.
The five bills referred to follow :)
[ S. 1004, 90th Cong., first sess . )
A BILL To authorize the construction, operation, and maintenance of the central Arizona
project, Arizona -New Mexico, and for other purposes
"Bé it enacted by the Senate and House of Representatives of the United States
of 'America in Congress assembled,
SECTION 1. That this Act may be cited as the " Central Arizona Project Act."
Sep. 2. ( a ) For the purposes of furnishing irrigation water and municipal water
supplies to the water deficient areas of Arizona and western New Mexico through
direct diversion or exchange of water, generation of electric power and energy,
control of floods, conservation and development of fish and wildlife resources,
ontiancement of recreation opportunities, and for other purposes, the Secretary
of the Interior ( hereinafter referred to as the " Secretary " ) shall construct,
operate, and maintain the central Arizona project, consisting of the following
principal works : ( 1 ) a system of main conduits and canals, including a main canal
and pumping plants (Granite Reef aqueduct and pumping plants ), for diverting
and carrying water from Lake Havasu to Orme Dam or suitable alternative,
which system shall have a capacity of not less than three thousand cubic feet per
second ; ( 2 ) Orme Dam and Reservoir and power -pumping plant or suitable
alternative ; ( 3 ) Buttes Dam and Reservoir , which shall be so operated as to not
prejudice the rights of any user in and to the waters of the Gila River as those
rights are set forth in the decree entered by the United States District Court for
the District of Arizona on June 29, 1935 , in United States against Gila Valley
Irrigation District and others (Globe Equity Number 59 ) ; ( 4 ) Hooker Dam and
Reservoir which shall be constructed to an initial capacity of ninety-eight
thousand acre- feet and in such a manner as to permit subsequent enlargement
of the structure ( to give effect to the provisions of subsection ( i ) of this section ;
( 5 ) Charleston Dam and Reservoir ; ( 6 ) Tucson aqueduct sand pumping plants ;
( 7 ) Salt -Gila aqueduct ; (8 ) canals, regulating facilities, hydroelectric power
plants, and electrical transmission facilities ; ( 9 ) related water distribution and
drainage works ; and ( 10 ) appurtenant works.
(b ) ( 1 ) The Secretary may enter into an agreement with non - Federal interests
proposing to construct a thermal generating powerplant whereby the United
States shall acquire the right to such portion of the capacity of such plant, in
cluding delivery of power and energy over appurtenant transmission facilities to
mutually agreed upon delivery points, as he determines is required in connection
with the central Arizona project. Power and energy acquired thereunder may be
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disposed of intermittently by the Secretary when not required in connection with
the central Arizona project. The agreement shall provide, among other things,
that
( i ) The United States shall pay not more than that portion of the total
construction cost, exclusive of interest during construction, of the power
plant, and of any switchyards and transmission facilities serving the United
States, as is represented by the ratios of the respective capacities to be pro
vided for the United States therein to the total capacities of such facilities.
The Secretary shall make the Federal portion of such costs available to the
non -Federal interests during the construction period , including the period
of preparation of designs and specifications, in such installments as will
facilitate a timely construction schedule ;
( ii ) Annual operation and maintenance costs, including provision for
depreciation ( except as to depreciation on the pro rata share of construc
tion cost borne by the United States in accordance with the foregoing sub
division ( i ) shall be prorated between the United States and the non-Federal
interests on the basis of the ratios determined in accordance with the fore
going subdivision ( i ) ;
( iii ) The United States shall be given appropriate credit for any interests
in Federal lands administered by the Department of the Interior that are
made available for the powerplant and appurtenances.
( c ) Unless and until otherwise provided by Congress, water from the central
Arizona project shall not be made available directly or indirectly for the irriga
tion of lands not having a recent irrigation history as determined by the Secre
tary, except in the case of Indian lands, national wildlife refuges, and, with the
approval of the Secretary, State -administered wildlife management areas.
( d ) ( 1 ) Irrigation and municipal and industrial water supply under the central
Arizona project within the State of Arizona may, in the event the Secretary deter
mines that is necessary to effect repayment, be pursuant to master contracts with
organizations which have power to levy assessments against all taxable real
property within their boundaries. The terms and conditions of contracts or other
arrangements whereby each such organization makes water from the central
Arizona project available to users within its boundaries shall be subject to the
Secretary's approval and the United States shall, if the Secretary determines such
action is desirable to facilitate carrying out the provisions of this Act, have the
right to require that it be a party to such contracts or that contracts subsidiary
to the master contracts be entered into between the United States and any user.
The provisions of this subparagraph ( 1 ) shall not apply to the supplying of
water to an Indian tribe for use within the boundaries of an Indian reservation .
( 2 ) Any obligation assumed pursuant to section 9 ( d ) of the Reclamation Proj
ect Act of 1939 ( 43 U.S.C. 485h ( d ) ) with respect to any project contract unit
or irrigation block shall be repaid over a basic period of not more than fifty
years ; any water service provided pursuant to section 9 ( e ) of the Reclamation
Project Act of 1939 ( 43 U.S.C. 485h ( e ) ) may be on the basis of delivery of water
for a period of fifty years and for the delivery of such water at an identical price
per acre- foot for water of the same class at the several points of delivery from
the main canals and conduits and from such other points of delivery as the Sec
retary may designate ; and long-term contracts relating to irrigation water
supply shall provide that water made available thereunder may be made avail
able by the Secretary for municipal or industrial purposes if and to the extent
that such water is not required by the contractor for irrigation purposes.
( 3 ) Contracts relating to municipal and industrial water supply under the
central Arizona project may be made without regard to the limitations of the
last sentence of section 9 ( c ) of the Reclamation Project Act of 1939 ( 43 U.S.C.
485h ( c ) ) ; may provide for the delivery of such water at an identical price per
acre- foot for water of the same class at the several points of delivery from the
main canals and conduits ; and may provide for repayment over a period of fifty
years if made pursuant to clause ( 1 ) of said section and for the delivery of water
over a period of fifty years if made pursuant to clause ( 2 ) thereof.
( e ) Each contract under which water is provided under the central Arizona
project shall require that ( 1 ) there be in effect measures, adequate in the judg
ment of the Secretary, to control expansion of irrigation from aquifers affected
by irrigation in the contract service area ; ( 2 ) the canals and distribution systems
through which water is conveyed after its delivery by the United States to the
contractors shall be provided and maintained with linings, adequate in his judg
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ment to prevent excessive conveyance losses ; ( 3 ) neither the contractor nor the
Secretary shall pump or permit others to pump ground water from lands located
within the exterior boundaries of any Federal reclamation project or irrigation
district receiving water from the central Arizona project for any use outside
such Federal reclamation project or irrigation district, unless the Secretary and
the agency or organization operating and maintaining such Federal reclamation
project or irrigation district shall agree or shall have previously agreed that a
surplus of ground water exists and that drainage is or was required ; and ( 4 )
all agricultural, municipal and industrial waste water, return flow , seepage,
sewage effluent, and ground water located in or flowing from contractor's service
area originating or resulting from ( i ) waters contracted for from the central
Arizona project or ( ii ) waters stored or developed by any Federal reclamation
project are reserved for the use and benefit of the United States as a source of
supply for the service area of the central Arizona project or for the service
area of the Federal reclamation project, as the case may be : Provided, That
notwithstanding the provisions of clause ( 3 ) of this subsection , the agricultural,
municipal and industrial waste water, return flow , seepage, sewage effluent, and
ground water in or from any such Federal reclamation project, may also be
pumped or diverted for use and delivery by the United States elsewhere in the
service area of the central Arizona project, if not needed for use or reuse in such
Federal reclamation project.
( f ) The Secretary may require in any contract under which water is provided
from the central Arizona project that the contractor agree to accept main stream
water in exchange for or in replacement of existing supplies from sources other
than the main stream . The Secretary shall so require in the case of users in
Arizona who also use water from the Gila River system, to the extent necessary
to make available to users of water from the Gila River system in New Mexico
additional quantities of water as provided in and under the conditions specified
in subsection ( i ) of this section : Provided , That such exchanges and replace
ments shall be accomplished without economic injury or cost to such Arizona
contractors.
( g ) In times of shortage or reduction of main stream Colorado River water
for the central Arizona project, as determined by the Secretary, users which
have yielded water from other sources in exchange for main stream water sup
plied by that project shall have a first priority to receive main stream water, as
against other users supplied by that unit which have not so yielded water from
other sources, but only in quantities adequate to replace the water so yielded .
( h ) In the operation of the central Arizona project, the Secretary shall offer
to contract with water users in New Mexico for water from the Gila River, its
tributaries and underground water sources , in amounts that will permit consump
tive use of water in New Mexico not to exceed an annual average in any period
of ten consecutive years of eighteen thousand acre-feet, including reservoir
evaporation, over and above the consumptive uses provided for by article IV of
the decree of the Supreme Court of the United States in Arizona against Califor
nia ( 376 U.S. 340 ) . Such increased consumptive uses shall not begin until and
shall continue only so long as delivery of Colorado River water to downstream
Gila River users in Arizona is being accomplished in accordance with this Act,
in quantities sufficient to replace any diminution of their supply resulting from
such diversions from the Gila River, its tributaries and underground water
sources. In determining the amount required for this purpose full consideration
shall be given to any differences in the quality of the waters involved. All addi
tional consumptive uses provided for in this subsection shall be subject to all
rights in New Mexico and Arizona as established by the decree entered by the
United States District Court for the District of Arizona on June 29, 1935, in
United States against Gila Valley Irrigation District and others ( Globe Equity
Numbered 59 ) and to all other rights existing on the effective date of this Act in
New Mexico and Arizona to water from the Gila River, its tributaries and under
ground water sources, and shall be junior thereto and shall be made only to
the extent possible without economic injury or cost to the holders of such rights.
SEC. 3. The conservation and development of the fish and wildlife resources
and the enhancement of recreation opportunities in connection with the central
Arizona project works authorized pursuant to this Act shall be in accordance
with the provisions of the Federal Water Project Recreation Act ( 79 Stat. 213 ) .
Sec. 4. The Secretary shall determine the repayment capability of Indian lands
within , under, or served by the central Arizona project. Construction costs al
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located to irrigation of Indian lands ( including provision of water for incidental
domestic and stock water uses ) and within the repayment capability of such
lands shall be subject to the Act of July 1, 1932 ( 47 Stat. 464 ), and such costs
as are beyond repayment capability of such lands shall be nonreimbursable.
SEC. 5. The interest rate applicable to those portions of the reimbursable costs
of the central Arizona project which are properly allocated to commercial power
development and municipal and industrial water supply shall be determined by
the Secretary of the Treasury , as of the beginning of the fiscal year in which
the first advance is made for initiating construction of such project, on the
basis of the computed average interest rate payable by the Treasury upon its
outstanding marketable public obligations which are neither due nor callable
for redemption for fifteenyears from the date of issue.
SEC. 6. The Secretary may undertake programs for water salvage along and
adjacent to the main stream of the Colorado River and for ground water re
covery. Such programs shall be consistent with maintenance of a reasonable
degree of undisturbed habitat for fish and wildlife in the area , as determined by
the Secretary.
Sec. 7. The Upper Colorado River Basin fund established under section 5 of
the Act of April 11, 1956 ( 70 Stat. 107 ) , shall be reimbursed from the Colorado
River development fund established by section 2 of the Boulder Canyon Project
Adjustment Act (54 Stat. 755 ) , for all expenditures heretofore or hereafter
made from the Upper Colorado River Basin fund to meet deficiencies in genera
tion at Hoover Dam during the filling period of reservoirs of storage units of the
Colorado River storage project pursuant to the criteria for the filling of Glen
Canyon Reservoir ( 27 Fed. Reg. 6851, July 19, 1962 ). For this purpose $500,000
for each year of operation of Hoover Dam and powerplant, commencing with
the enactment of this Act, shall be transferred from the Colorado River develop
ment fund to the Upper Colorado River Basin fund , in lieu of application of
said amounts to the purposes stated in section 2 ( d ) of the Boulder Canyon
Project Adjustment Act, until such reimbursement is accomplished . To the ex .
tent that any deficiency in such reimbursement remains as of June 1, 1987, the
amount of the remaining deficiency shall then be transferred to the Upper
Colorado River Basin fund from net revenues derived from the sale of electric
energy generated at Hoover Dam .
SEC. 8. Nothing in this Act shall be construed to alter , amend, repeal, modify,
or be in conflict with the provisions of the Colorado River Compact ( 45 Stat.
1057 ) , the Upper Colorado River Basin compact (63 Stat. 31 ) , the water treaty
of 1944 with the United Mexican States ( Treaty Series 994 ), the decree entered
by the Supreme Court of the United States in Arizona against California, and
others ( 376 U.S. 340 ) , or, except as otherwise provided herein , the Boulder
Canyon Project Act ( 45 Stat. 1057) , the Boulder Canyon Project Adjustment
Act ( 54 Stat. 774 ) or the Colorado River Storage Project Act ( 70 Stat. 105 ) .
SEC. 9. The Secretary is directed to
( a ), make reports as to the annual consumptive uses and losses of water
from the Colorado River system after each successive five-year period, be
ginning with the five -year period starting on October 1, 1965. Such reports
shall be prepared in consultation with the States of the lower basin in
dividually and with the Upper Colorado River Commission, and shall be
transmitted to the President, the Congress, and to the Governors of each
State signatoy to the Colorado River compact ;
( b ) condition all contracts for the delivery of water originating in the
drainage basin of the Colorado River system upon the availability of water
under the Colorado River compact .
SEC . 10. ( a ) The Secretary shall propose criteria for the coordinated long-range
operation of the reservoirs constructed and operated under the authority of the
Colorado River Storage Project Act and the Boulder Canyon Project Act, con
sistent with the provisions of those statutes, the Boulder Canyon Project Adjust
ment Act, the Colorado River compact, the Upper Colorado River compact and the
Mexican Water Treaty. To effect in part the purposes expressed in this paragraph,
the criteria shall make provision for the storage of water in storage units of the
Colorado River storage project and releases of water from Lake Powell in the fol
lowing listed order of priority :
( 1 ) Releases to supply one-half the deficiency described in article III ( c ) of the
Colorado River compact, if any such deficiency exists and is chargeable to the
States of the upper division .
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( 2 ) Releases to comply with article III ( d ) of the Colorado River compact.
( 3 ) Storage of water not required for the releases specified in clauses ( 1 ) and
( 2 ) of this subsection to the extent that the Secretary, after consultation with the
Upper Colorado River Commission and representatives of the three lower division
States and taking into consideration all relevant factors ( including, but not lim
ited to, historic streamflows, the most critical period of record, and probabilities
of water supply ), shall find to be reasonably necessary to assure deliveries under
clauses ( 1 ) and ( 2 ) without impairment of annual consumptive uses in the upper
basin pursuant to the Colorado River compact : Provided , That water not so re
quired to be stored shall be released from Lake Powell : ( i ) to the extent it can be
reasonably applied in the States of the lower division to the uses specified in
article III ( e ) of the Colorado River compact, but no such releases shall be made
when the active storage in Lake Powell is less than the active storage in Lake
Mead, ( ii ) to maintain , as nearly as practicable, active storage in Lake Mead
equal to the active storage in Lake Powell, and ( iii ) to avoid anticipated spills
from Lake Powell.
( b ) Not later than July 1, 1968, the criteria proposed in accordance with the
foregoing subsection ( a ) of this section shall be submitted to the Governors of the
seven Colorado River Basin States and to such other parties and agencies as the
Secretary may deem appropriate for their review and comment. After receipt of
comments on the proposed criteria, but not later than January 1, 1969, the Secre
tary shall adopt appropriate criteria in accordance with this section and publish
the same in the Federal Register. Beginning January 1 , 1970, and yearly there
after, the Secretary shall transmit to the Congress and to the Governors of the
Colorado River Basin States a report describing the actual operation under the
adopted criteria for the preceding compact water year and the projected operation
for the current year. As a result of actual operating experience or unforeseen
circumstances, the Secretary may thereafter modify the criteria to better achieve
the purposes specified in subsection ( a ) of this section , but only after corre
spondence with the Governors of the seven Colorado River Basin States and
appropriate consultation with such State representatives as each Governor may
designate.
( c ) Section 7 of the Colorado River Storage Project Act shall be administered
in accordance with the foregoing criteria .
SEC. 11. ( a ) Rights of the upper basin to the consumptive use of water appor
tioned to that basin from the Colorado River system by the Colorado River com
pact shall not be reduced or prejudiced by any use of such water in the lower
basin .
( b ) Nothing in this Act shall be construed so as to impair, conflict with , or
otherwise change the duties and powers of the Upper Colorado River Com
mission .
SEC . 12. Except as otherwise provided in this Act, in constructing, operating,
and maintaining the central Arizona project, the Secretary shall be governed by
the Federal reclamation laws ( Act of June 17, 1902 ; 32 Stat. 388 and Acts
amendatory thereof or supplementary thereto ) to which laws this Act shall be
deemed a supplement.
SEC. 13. ( a ) All terms used in this Act which are defined in the Colorado River
compact shall have the meanings there defined .
(b ) " Main stream ” means the main stream of the Colorado River downstream
from Lee Ferry within the United States, including the reservoirs thereon .
( c ) " User" or " water user” in relation to main stream water in the lower
basin means the United States, or any person or legal entity, entitled under the
decree of the Supreme Court of the United States in Arizona against California,
and others ( 376 U.S. 340 ), to use main stream water when available thereunder.
( d ) “ Active storage” means that amount of water in reservoir storage, ex
clusive of bank storage, which can be released through the existing reservoir
outlet works.
( e ) " Colorado River Basin States” means the States of Arizona, California ,
Colorado, Nevada, New Mexico, Utah and Wyoming.
SEC. 14. There is hereby authorized to be appropriated, out of any moneys in
the Treasury not otherwise appropriated, such sums as may be required to
carry out the purposes of this Act.
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[ S. 1013, 90th Cong. , first sess. ]
A BILL To authorize the construction , operation, and maintenance of the central Arizona
project, Arizona-New Mexico, and for other purposes
Be it enacted by the Senate and House of Representatives of the United States
of America in Congress assembled,
SECTION 1. That this Act may be cited as the “ Central Arizona Project Act.”
SEC. 2. ( a ) For the purposes of furnishing irrigation water and municipal
water supplies to the water deficient areas of Arizona and western New Mexico
through direct diversion or exchange of water, generation of electric power and
energy, control of floods, conservation and development of fish and wildlife
resources, enhancement of recreation opportunities, and for other purposes, the
Secretary of the Interior ( hereinafter referred to as the “ Secretary " ) shall con
struct, operate, and maintain the central Arizona project, consisting of the
following principal works : ( 1 ) a system of main conduits and canals, including
a main canal and pumping plants (Granite Reef aqueduct and pumping plants ),
for diverting and carrying water from Lake Havasu to Orme Dam or suitable
alternative, which system shall have a capacity of two thousand five hundred
cubic feet per second ; ( 2 ) Orme Dam and Reservoir and power -pumping plant
or suitable alternative; ( 3 ) Buttes Dam and Reservoir, which shall be so
operated as to not prejudice the rights of any user in and to the waters of the
Gila River as those rights are set forth in the decree entered by the United States
District Court for the District of Arizona on June 29, 1935, in United States
against Gila Valley Irrigation District and others ( Globe Equity Numbered 59 ) ;
( 4 ) Hooker Dam and Reservoir ; ( 5 ) Charleston Dam and Reservoir ; ( 6 ) Tuc
son aqueduct and pumping plants ; ( 7 ) Salt-Gila aqueduct ( 8 ) canals, reg
ulating facilities, hydroelectric powerplants, and electrical transmission facili
ties ; ( 9 ) related water distribution and drainage works ; and ( 10 ) appurtenant
works.
( b ) The Secretary may enter into an agreement with non -Federal interests
proposing to construct a thermal generating powerplant whereby the United
States shall acquire the right to such portion of the capacity of such plant,
including delivery of power and energy over appurtenant transmission facilities
to mutually agreed upon delivery points, as he determines is required in con
nection with the central Arizona project. Power and energy acquired thereunder
may be disposed of intermittently by the Secretary when not required in con
nection with the central Arizona project. The agreement shall provide, among
other things, that
( 1 ) The United States shall pay not more than that portion of the total
construction cost, exclusive of interest during construction , of the powerplant,
and of any switchyards and transmission facilities serving the United
States, as is represented by the ratios of the respective capacities to be
provided for the United States therein to the total capacities of such
facilities. The Secretary shall make the Federal portion of such costs avail
able to the non-Federal interests during the construction period, including
the period of preparation of designs and specifications, in such installments
as will facilitate a timely construction schedule ;
( 2 ) Annual operation and maintenance costs, including provision for
depreciation ( except as to depreciation on the pro rata share of construc
tion cost borne by the United States in accordance with the foregoing
subdivision ( 1 ) ) shall be apportioned between the United States and the
non-Federal interests on an equitable basis taking into account the ratios
determined in accordance with the foregoing subdivision ( 1 ) ;
( 3 ) Costs to be borne by the United States under subdivisions ( 1 ) and
( 2 ) shall not include ( a ) interest and interest during construction , ( b )
financing charges, ( c ) taxes ( except for social security and other payroll
taxes ) including but not limited to real or personal property taxes, gross
or net income taxes, and sales, use, and transaction privilege taxes, ( d )
franchise fees, and ( e ) such other costs as shall be specified in the agree
ment ;
( 4 ). The United States shall be given appropriate credit for any interest
in Federal lands administered by the Department of the Interior that are
made available for the powerplant and appurtenances.
(c ) Unless and until otherwise provided by Congress, water from the central
Arizona project shall not be made available directly or indirectly for the ir
79-247-67—2
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rigation of lands not having a recent irrigation history as determined by the
Secretary , except in the case of Indian lands, national wildlife refuges, and with
the approval of the Secretary, State-administered wildlife management areas.
( d ) ( 1 ) Irrigation and municipal and industrial water supply under the central
Arizona project within the State of Arizona may, in the event the Secretary
determines that it is necessary to effect repayment, be pursuant to master con
tracts with organizations which have power to levy assessments against all
taxable real property within their boundaries. The terms and conditions of
contracts or other arrangements whereby each said organization makes water
from the central Arizona project available to users within its boundaries shall
be subject to the Secretary's approval and the United States shall, if the
Secretary determines such action is desirable to facilitate carrying out the
provisions of this Act, have the right to require that it be a party to such
contracts or that contracts subsidiary to the master conracts be entered into
between the United States and any user. The provisions of this subparagraph
( 1 ) shall not apply to the supplying of water to an Indian tribe for use within
the boundaries of an Indian reservation .
( 2 ) Any obligation assumed pursuant to section 9 ( d ) of the Reclamation
Project Act of 1939 ( 43 U.S.C. 485h ( d ) ) with respect to any project contract
unit or irrigation block shall be repaid over a basic period of not more than
fifty years ; any water service provided pursuant to section 9 ( e ) of the Reclama
tion Project Act of 1939 ( 43 U.S.C. 485h ( e ) ) may be on the basis of delivery
of water for a period of fifty years and for the delivery of such water at an
identical price per acre -foot for water of the same class at the several points of
delivery from the main canals and conduits and from such other points of de
livery as the Secretary may designate ; and long-term contracts relating to ir
rigation water supply shall provide that water made available thereunder may
be made available by the Secretary for municipal or industrial purposes if and
to the extent that such water is not required by the contractor for irrigation
purposes. Notwithstanding any other provisions of law no contract relating to
an irrigation water supply under the central Arizona project from the main
stream of the Colorado River shall commit the United States to deliver such
supply for a basic period of more than fifty years for each project contract unit
or irrigation block , nor shall such a contract carry renewal or conversion rights
or entitle the contractor to water beyond expiration of the delivery periods
specified therein . In negotiating new contracts for delivery of such main stream
water, the Secretary shall consult with representatives of the State of Arizona
and the Secretary shall take into consideration the overall water supply and
needs of the central Arizona project.
( 3 ) Contracts relating to municipal and industrial water supply under the
central Arizona project may be made without regard to the limitations of the
last sentence of section 9 ( c ) of the Reclamation Project Act of 1939 ( 43 U.S.C.
485h ( c ) ) : may provide for the delivery of such water at an identical price
per acre - foot for water of the same class at the several points of delivery from
the main canals and conduits ; and may provide for repayment over a period of
fifty years if made pursuant to clause ( 1) of said section and for the delivery
of water over a period of fifty years if made pursuant to clause ( 2 ) thereof.
( e ) Each contract under which water is provided under the central Arizona
project shall require that ( 1 ) there be in effect measures, adequate in the judg
ment of the Secretary, to control expansion of irrigation from aquifers affected
by irrigation in the contract service area ; ( 2 ) the canals and distribution sys
tems through which water is conveyed after its delivery by the United States
to the contractors shall be provided and maintained with linings, adequate in
his judgment to prevent excessive conveyance losses ; ( 3 ) neither the contractor
nor the Secretary shall pump or permit others to pump ground water from lands
located within the exterior boundaries of any Federal reclamation project or ir
rigation district receiving water from the central Arizona project for any use
outside such Federal reclamation project or irrigation district, unless the Secre
tary and the agency or organization operating and maintaining such Federal
reclamation project or irrigation district shall agree or shall have previously
agreed that a surplus of ground water exists and that drainage is or was re
quired ; and ( 4 ) all agricultural, municipal, and industrial waste water, return
flow , seepage, sewage, effluent, and ground water located in or flowing from con
tractor's service area originating or resulting from ( i ) waters contracted for
from the central Arizona project or ( ii ) waters stored or developed by any Fed
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eral reclamation project are reserved for the use and benefit of the United
States as a source of supply for the service area of the central Arizona project
or for the service area of the Federal reclamation project, as the case may be :
Provided , That notwithstanding the provisions of clause ( 3 ) of this subsection ,
the agricultural, municipal, and industrial waste water, return flow , seepage,
sewage effluent, and ground water in or from any such Federal reclamation
project, may also be pumped or diverted for use and delivery by the United
States elsewhere in the service area of the central Arizona project, if not needed
for use or reuse in such Federal reclamation project.
( f ) The Secretary may require in any contract under which water is provided
from the central Arizona project that the contractor agree to accept main stream
water in exchage for or in replacement of existing supplies from sources other
than the main stream. The Secretary shall so require in the case of users in Ari
zona who also use water from the Gila River system, to the extent necessary to
make available to users of water from the Gila River system in New Mexico addi
tional quantities of water as provided in and under the conditions in subsection
( h ) of this section : Provided , That such exchanges and replacements shall be ac
complished without economic injury or cost to such Arizona contractors.
( g ) In times of shortage or reduction of main stream Colorado River water
for the central Arizona project, as determined by the Secretary, users which
have yielded water from other sources in exchange for main stream water sup
plied by that project shall have a first priority to receive main stream water, as
against other users supplied by that unit which have not so yielded water from
other sources, but only in quantities adequate to replace the water so yielded .
( h ) In the operation of the central Arizona project, the Secretary shall offer to
contract with water users in New Mexico for water from the Gila River, its
tributaries and underground water sources , in amounts that will permit con
sumptive use of water in New Mexico not to exceed an annual average in any
period of ten consecutive years of eighteen thousand acre- feet, including reservoir
evaporation, over an dabove the consumptive uses provided for by article IV of
the decree of the Supreme Court of the United States in Arizona against California
( 376 U.S. 340 ) . Such increased consumptive uses shall not begin until and shall
continue only so long as delivery of Colorado River water to downstream Gila
River uses in Arizona is being accomplished in accordance with this Act, in
quantities sufficient to replace any diminution of their supply resulting from
such diversions from the Gila River, its tributaries and underground water
sources. In determining the amount required for this purpose full consideration
shall be given to any differences in the quality of the waters involved. All addi
tional consumptive uses provided for in this subsection shall be subject to all
rights in New Mexico and Arizona as established by the decree entered by the
United States District Court for the District of Arizona on June 29 , 1935 , in
United States against Gila Valley Irrigation District and others ( Globe Equity
Numbered 59 ) and to all other rights existing on the effective date of this Act
in New Mexico and Arizona to water from the Gila River, its tributaries and
underground water sources, and shall be junior thereto and shall be made only
to the extent possible without economic injury or cost to the holders of such
rights.
SEC. 3. The conservation and development of the fish and wildlife resources
and the enhancement of recreation opportunities in connection with the central
Arizona project works authorized pursuant to this Act shall be in accordance
with the provisions of the Federal Water Project Recreation Act (79 Stat. 213 ) .
SEC. 4. The Secretary shall determine the repayment capability of Indian
lands within , under, or served by the central Arizona project. Construction costs
allocated to irrigation of Indian lands ( including provision of water for inci
dental domestic and stock water uses ) and within the repayment capability of
such lands shall be subject to the Act of July 1, 1932 ( 47 Stat. 464 ) , and such
costs as are beyond repayment capability of such lands shall be nonreimbursable .
Sec. 5 The interest rate applicable to those portions of the reimbursable costs
of the central Arizona project which are properly allocated to commercial power
development and municipal and industrial water supply shall be determined
by the Secretary of the Treasury, as of the beginning of the fiscal year in which
the first advance is made for initiating construction of such project, on the basis of
the computed average interest rate payable by the Treasury upon its outstanding
marketable public obligations which are neither due nor callable for redemption
for fifteen years from the date of issue.
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Sec. 6. The Secretary may undertake programs for water salvage along and
adjacent to the main stream of the Colorado River and for ground water re
covery in the Yuma area . Such programs shall be consistent with maintenance
of a reasonable degree of undisturbed habitat for fish and wildlife in the area ,
as determined by the Secretary. No ground water recovery program hereby
authorized shall be undertaken until the Secretary of State has reported to the
President on consultation which he may have had with the Government of Mexico
pursuant to the Water Treaty of 1944 ( Treaty Series 994 ) and the President
has approved a definite plan report thereon .
SEC. 7. Part I of the Federal Power Act ( 16 U.S.C. 791a-823 ) shall not be
applicable to the reach of the Colorado River between Lake Mead and Glen
Canyon Dam until and unless otherwise provided by Congress.
SEC. 8. The Upper Colorado River Basin fund established under section 5 of
the Act of April 11, 1956 ( 70 Stat. 107 ) , shall be reimbursed from the Colorado
River development fund established by section 2 of the Boulder Canyon Project
Adjustment Act (54 Stat. 755 ) , for all expenditures heretofore or hereafter
made from the Upper Colorado River Basin fund to meet deficiencies in genera
tion at Hoover Dam during the filling period of reservoirs of storage units of
the Colorado River storage project pursuant to the criteria for the filling of
Glen Canyon Reservoir ( 27 Fed . Reg. 6851, July 19, 1962 ) . For this purpose
$ 500,000 for each year of operation of Hoover Dam and powerplant, commencing
with the enactment of this Act, shall be transferred from the Colorado River
development fund to the Upper Colorado River Basin fund , in lieu of applica
tion of said amounts to the purposes stated in section 2 ( d ) of the Boulder Can
yon Project Adjustment Act, until such reimbursement is accomplished . To the
extent that any deficiency in such reimbursement remains as of June 1 , 1987 ,
the amount of the remaining deficiency shall then be transferred to the Upper
Colorado River Basin fund from net revenues derived from the sale of electric
energy generated at Hoover Dam .
SEC. 9. ( a ) Nothing in this Act shall be construed to alter, amend , repeal,
modify, or be in conflict with the provisions of the Colorado River compact (4.5
Stat. 1057 ) , the Upper Colorado River Basin compact (63 Stat. 31 ) , the Water
Treaty of 1944 with the United Mexican States ( Treaty Series 994 ) , the decree
entered by the Supreme Court of the United States in Arizona against California ,
and others ( 376 U.S. 340 ) , or, except as otherwise provided herein , the Boulder
Canyon Project Act ( 45 Stat. 1057) , the Boulder Canyon Project Adjustment
Act (54 Stat. 774 ) or the Colorado River Storage Project Act ( 70 Stat. 105 ) .
( b ) The Secretary is directed to
( 1 ) make reports as to the annual consumptive uses and losses of water
from the Colorado River system after each successive five -year period ,
beginning with the five -year period starting on October 1 , 1965. Such reports
shall be prepared in consultation with the States of the lower basin indi
vidually and with the Upper Colorado River Commission, and shall be trans
mitted to the President, the Congress, and to the Governors of each State
signatory to the Colorado River compact ;
( 2 ) condition all contracts for the delivery of water originating in the
drainage basin of the Colorado River system upon the availability of water
under the Colorado River compact.
Sec. 10. ( a ) The Secretary shall propose criteria for the coordinated long -range
operation of the reservoirs constructed and operated under the authority of the
Colorado River Storage Project Act and the Boulder Canyon Project Act, con
sistent with the provisions of those statutes, the Boulder Canyon Project Adjust
ment Act , the Colorado River compact, the Upper Colorado River compact and
the Mexican water treaty . To effect in part the purposes expressed in this para
graph , the criteria shall make provision for the storage of water in storage units
of the Colorado River storage project and releases of water from Lake Powell
in the following listed order of priority :
( 1 ) Releases to supply one-half the deficiency described in article III ( C ) of
the Colorado River compact, if any such deficiency exists and is chargeable to
the States of the upper division.
( 2 ) Releases to comply with article III ( d ) of the Colorado River compact.
( 3 ) Storage of water not required for the releases specified in clauses ( 1 ) and
( 2 ) of this subsection to the extent that the Secretary, after consultation with
the Upper Colorado River Commission and représentatives of the three lower
division States and taking into consideration all relevant factors ( including, but
not limited to, historic streamflows, the most critical period of record, and proba
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bilities of water supply ) , shall find to be reasonably necessary to assure deliveries
under clauses ( 1 ) and ( 2 ) without impairment of annual consumptive uses in
the upper basin pursuant to the Colorado River compact : Provided, That water
not so required to be stored shall be released from Lake Powell : ( i ) to the extent
it can be reasonably applied in the States of the lower division to the uses speci
fied in article III ( e ) of the Colorado River compact, but no such releases shall
be made when the active storage in Lake Powell is less than the active storage
in Lake Mead, ( ii ) to maintain , as nearly as practicable, active storage in Lake
Mead equal to the active storage in Lake Powell, and ( iii ) to avoid anticipated
spills from Lake Powell.
( b ) Not later than July 1, 1968, the criteria proposed in accordance with the
foregoing subsection ( a ) of this section shall be submitted to the Governors of
the seven Colorado River Basin States and to such other parties and agencies
as the Secretary may deem appropriate for their reveiew and comment. After
receipt of comments on the proposed criteria, but not later than January 1, 1969,
the Secretary shall adopt appropriate criteria in accordance with this section
and publish the same in the Federal Register. Beginning January 1, 1970, and
yearly thereafter, the Secretary shall transmit to the Congress and to the Gov
ernors of the Colorado River Basin States a report describing the actual opera
tion under the adopted criteria for the preceding compact water year and the
projected operation for the current year. As a result of actual operating experi
ence or unforessen circumstances, the Secretary may thereafter modify the
criteria to better achieve the purposes specified in subsection ( a ) of this section,
but only after correspondence with the Governors of the seven Colorado River
Basin States and appropriate consultation with such State representatives as
each Governor may designate.
( c ) Section 7 of the Colorado River Storage Project Act shall be administered
in accordance with the foregoing criteria .
SEC. 11. ( a ) Rights of the upper basin to the consumptive use of water appor
tioned to that basin from the Colorado River system by the Colorado Rivercom
pact shall not be reduced or prejudiced by any use of such water in the lower
basin .
( b ) Nothing in this Act shall be construed so as to impair, conflict with , or
otherwise change the duties and powers of the Upper Colorado River Commission .
SEC. 12. Except as otherwise provided in this Act, in constructing, operating ,
and maintaining the central Arizona project, the Secretary shall be governed by
the Federal reclamation laws ( Act of June 17, 1902 ; 32 Stat. 388 and Acts
amendatory thereof or supplementary thereto) to which laws this Act shall be
deemed a supplement.
Sec. 13. ( a ) All terms used in this Act which are defined in the Colorado River
compact shall have the meanings there defined .
( b ) "" Main stream ” means the main stream of the Colorado River downstream
from Lee Ferry within the United States, including the reservoirs thereon .
( C ) “ User” or “water user" in relation to main stream water in the lower
basin means the United States, or any person or legal entity, entitled under the
decree of the Supreme Court of the United States in Arizona against California
and others ( 376 U.S. 340 ) , to use main stream water when available thereunder.
( d ) “ Active storage" means that amount of water in reservoir storage, exclu
sive of bank storage, which can be released through the existing reservoir outlet
works.
( e ) " Colorado River Basin States” means the States of Arizona , California,
Colorado, Nevada, New Mexico, Utah , and Wyoming.

U.S. DEPARTMENT OF THE INTERIOR,
OFFICE OF THE SECRETARY,
Washington, D.C. , February 15, 1967.
Hon. HUBERT H. HUMPHREY,
President of the Senate,
Washington , D.C.
DEAR MR. PRESIDENT : Enclosed is a draft of a proposed bill to authorize the
construction, operation and maintenance of the Central Arizona project, Arizona
New Mexico, and for other purposes.
We recommend that this bill be referred to the appropriate Committee for
consideration , and we recommend its enactment.
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The draft bill would give effect to certain of the Administration's recommenda
tions for a lower Colorado River development program .
Specifically, the draft bill would :
1. Authorize the Central Arizona project ( including Hooker Dam in New
Mexico ) with provision for assistance in meeting repayment requirements in
Arizona through ( a ) a $10 per acre- foot average canal-side irrigation rate, ( b ) a
$ 50 per acre-foot municipal and industrial water rate, ( c ) a small addition to
the municipal and industrial water rate, or an ad valorem tax, or a combination
of the two ;
2. Make provision for low-cost pumping power for the Central Arizona project
through prepayment for the requisite capacity and associated transmission
facilities in a large, efficient thermal plant to be coinstructed in the southwest
area by a combination of public and private utilities associated with Western
Energy Supply and Transmission Associates ( WEST ) ;
3. Encompass programs for water salvage and recovery of ground water along
and adjacent to the main stream of the lower Colorado River ;
4. Remove the Hualapai ( Bridge Canyon ) and Marble Canyon sites from the
operation of Part I of the Federal Power Act.
In addition the Administration makes the following recommendations :
a . Expansion of the Grand Canyon National Park to include the Marble
Canyon site and the elimination of the latter development from the program ;
b . Deferral of action on the Hualapai ( Bridge Canyon ) project at this time,
reserving the question of disposition of the Hualapai site for future consideration
by the Congress ;
c . Establishment of the National Water Commission to re -examine the nation's
critical water supply problems, including the Colorado River Basin , as heretofore
recommended by the Administration .
The Administration is committed to the authorization of the Central Arizona
project. If the State of Arizona is to put to use its entitlement of Colorado River
water as adjudicated by
Supreme Court in Arizona v . California , et al., 373
U.S. 546 ( 1963 ), this project must be built. The Central Arizona project should
be undertaken now in order to slow the pace at which ground water resources
in the Central Arizona area are being exhausted .
Similarly, we are in agreement that studies of the long -range water supply
problems of the Colorado River Basin should now be initiated in order that pro
posed solutions may be evolved and considered in a timely fashion.
The foregoing program will, we believe, provide the authorization necessary
to meet the most immediate water development needs in the lower Colorado River
Basin area . At the same time, the studies of the National Water Commission will
provide a background of information and advice against which long - range solu
tions to the region's water supply problems can be effectively evolved.
The segments of the lower Colorado River that would be inundated by the
Hualapai and Marble Canyon developments possess major scenic and wilderness
values. Whether the benefits to be derived from construction of these projects
are of sufficient importance to outweight the retention of these areas in their
present state has been one of the most vexing issues that has emerged in con
nection with consideration of Colorado River resource problems. After further
consideration of all aspects of the matter, we have concluded that the highest
and best use of the Marble Canyon site is to retain it in its natural state as an
addition to the existing Grand Canyon National Park . Studies regarding the
boundaries of the proposed addition to the park will be completed shortly and,
as soon as possible, we shall transmit for the Congress's consideration a draft
of a bill to carry out this recommendation . Pending action on it, we believe that
legislation authorizing the Central Arizona project should also remove the
Marble Canyon site, along with the Hualapai site hereafter discussed , from the
operation of Part I of the Federal Power Act. If the necessary determinations
can be completed in time, there would be no objection to including the park
extension in the proposed legislation transmitted herewith .
Whether hydroelectric development of the Hualapai site should also be pre
cluded permanently need not be decided at this time. Deferment of this decision
need not affect construction of the Central Arizona project since, under our
recommendations, the Central Arizona unit will not depend upon a main stream
Colorado River hydroelectric power development as a source of pumping power
and financial assistance .
We, therefore, reiterate the recommendation made in our report of May 17,
1965, on H.R. 4671 and by the Bureau of the Budget in its report of May 10, 1965 ,
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on S. 75 and S. 1019, that consideration of the Hualapai site be deferred by the
Congress pending evaluation of the issue by the National Water Commission .
In order to preserve Congressional freedom of action with respect to Hualapai,
Part I of the Federal Power Act should be made inapplicable to it .
We believe that the National Water Commission should be authorized sep .
arately as provided by S. 20 which was passed by the Senate on February 6 and
is now before the House Committee on Interior and Insular Affairs.
We believe the Commission is the appropriate entity to undertake an evalua
tion of basic issues relative to Colorado River water supply problems. The Com
mission would be directed by section 3 ( a ) of the Senate- passed bill to :
(1) review present and anticipated national water resource problems,
making such projections of water requirements as may be necessary and
identifying alternative ways of meeting these requirements - giving con
sideration, among other things, to conservation and more efficient use of
existing supplies, increased usability by reduction of pollution , innovations
to encourage the highest economic use of water, interbasin transfers, and
technological advances including, but not limited to desalting, weather
modification and waste water purification and reuse ; ( 2 ) consider economic
and social consequences of water resource development, including , for ex
ample, the impact of water resource development on regional economic
growth , on institutional arrangements, and on esthetic values affecting the
quality of life of the American people ; and ( 3 ) advise on such specific water
resource matters as may be referred to it by the President and the Water
Resources Council.
Advice and guidance on these matters, all relevant to the Colorado Basin's
water problems, by a disinterested and objective Commission composed of out
standing citizens should provide background of great assistance in the formula
tion of specific proposals. The Commission can be expected to give prompt con
sideration to the problems of the Colorado River Basin . As President Johnson
said in his message to the Congress on " Protecting our Natural Heritage" of
January 30, 1967, in renewing his recommendation for the establishment of the
Commission, “ We must thoroughly exploreevery means for assuring an adequate
supply of pure water to arid areas like the Southwest. "
Under the previously proposed plan for the Central Arizona project, which
envisioned provision of pumping power and financial assistance from main stream
hydroelectric power developments, all reimbursable costs would have been re
turned through financial assistance from power sales and average rates of $10
and $ 50, per acre- foot for irrigation and municipal and industrial water, re
spectively . This $ 50 M&I rate included a component for irrigation assistance .
Federal financing of a portion of a nonfederally owned thermal plant through
prepayment for project power requirements would provide low -cost pumping
power and would eliminate the necessity for financial assistance from main
stream Colorado River hydroelectric projects.
Using the previously proposed average water rates, our studies estimate that
under such a situation , the project cost would be repaid either by increasing
the M&I rate to $ 56.00 per acre- foot or by assessing the project service area
in Arizona with an annual ad valorem tax levy which would come to 0.6 mills per
dollar of assessed valuation if Pinal, Maricopa , and Pima Counties are included.
The economic benefits of the project should manifest themselves in an increase
in the area's wealth which, in turn, would be reflected in a growth of the tax
base. All things considered, the increase in taxes would seem to be relatively
modest.
Obviously, various combinations of the two alternatives of the municipal and
industrial water charge and the ad valorem levy are possible. Decisions on the
actual mix should be taken only in closest consultation with the State and local
people concerned . The legislation we are suggesting will provide the requisite
flexibiliity. The average $10 per acre-foot canal-side irrigation water rate, which
results in an average rate of $16 per acre -foot at the farmer's headgate, however,
is not capable of substantial adjustment. It represents the average repayment
ability of the water users, given other necessary costs, reasonable profit allow
ances and maintenance of the type of agriculture consistent with the objectives
of the Federal reclamation program . Among the factors which restrict an upward
thrust of the average irrigation water rate for the Central Arizona project are
the restraints proposed upon the expansion of irrigation and the lack of an as
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surance of a continuing water supply. Consequently, we contemplate retention
of the $10 rate, on the basis of current price levels.
This plan adheres to all present reclamation repayment policies. There are
precedents for the use of a small M&I surcharge or ad valorem tax for irrigation
repayment assistance . The Central Valley Project in California is an example
of the former. The Colorado River Storage Project and the Fryingpan -Arkansas
Project, both upper Colorado River Basin projects, are among the latter, as is the
Garrison Diversion Project in North Dakota .
While the prepaid purchase of pumping power from a non -Federal steam -elec
tric plant would be a departure in reclamation history, the provision of pumping
power for project use is, itself, customary. There are indications that Bureau of
Reclamation cooperation in a non - Federal steamplant would be acceptable to the
public and private generating utilities in the WEST organization.
Sections 1-7 of the enclosed draft of bill ( Attachment A ) would give effect
to the foregoing recommendations.
Colorado River legislation considered in the 89th Congress would have granted
California a priority for the consumptive use of 4,400,000 acre- feet of water as
against diversions for the Central Arizona project in any year in which there is
less than 7,500,000 acre - feet of main stream Colorado River water available
for consumptive use in the three lower basin States of Arizona, California , and
Nevada . In such event, diversions for the Central Arizona project would also be
curtailed in favor of existing users in Arizona and Nevada. This priority would
persist until works are in operation capable of augmenting the flow of the main
stream of the Colorado River below Lee Ferry by not less than 2,500,000 acre
feet annually . This interstate priority was arrived at by agreement of the States
involved. Earlier, the Senate Interior and Insular Affairs Committee, in favor
ably reporting S. 1658 in the 88th Congress, provided a similar California priority
as against the Central Arizona project, but terminating in 25 years.
We believe the questions of whether there should be a statutory priority and
of its terms are primarily for resolution by the States involved and the Congress.
If agreement can be reached upon an interstate priority, the Administration
would offer no objection . The Bureau of Reclamation water supply studies,
financial analysis and feasibility determination for the Central Arizona project
have been made in the light of a priority of 4,400,000 acre- feet per annum for
California uses and for existing rights and uses in Nevada and Arizona.
Payout assistance from a lower Colorado River Basin fund would not be
necessary under our proposal. However, if the Congress deems it appropriate
to establish such a fund at this time to provide financial assistance for other
future water developments for the lower basin, we perceive no objection thereto.
Presumably , such a fund would include post-amortization revenues from the
existing Hoover and Parker -Davis projects, the Central Arizona project, and
such other Fe eral dams as may be subsequently constructed in the lower basin .
The most recent step by the Congress in this direction was the establishment of a
Columbia Basin account by section 2 of P.L. 89-448 of June 14, 1966. In the
event the Congress concludes that a lower Colorado River Basin development
fund should be established at this time, we also transmit such a provision (At
tachment B ) for consideration .
The following table compares the construction cost of the lower Colorado
program we recommend be authorized with the cost of the construction author
izations contained in Title III of S. 861, now before the Committee on Interior
and Insular Affairs of the Senate, and of H.R. 3300, pending before the House
Committee :
Adminis
tration
recommen
dation
Hualapai ( including Coconino silt retention dam) .
Paria silt retention dam ..
Central Arizona project.
Thermal prepay
Water salvare.
Fish and wildlife .

Total..

$ 580,000,000
92,000,000
42,000,000
5,000,000
719, 900,000

Title III ,
S. 861 and
H.R. 3300
$ 529,000,000
11,000,000
580, 000 , 000
42,000,000
5,000,000
1, 167,000,000
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S. 861 would also authorize five participating projects under the Colorado
River Storajre Project Act, Animas-La Plata , Colorado -New Mexico and Dolores,
Dallas Creek, West Divide and San Miguel in Colorado. Similar authorizations
are contained in H.R. 3300.
In transmitting the planning reports on these projects to the Congress, the
Animas -La Plata and Dolores projects were recommended for immediate author
ization . Deferral, pending the establishment and completion of review by the
National Water Commission of related water problems, was proposed for the
others. This proposed legislation would seem to be the appropriate vehicle to
authorize the Animas-La Plata and Dolores projects. This could be accomplished
by inclusion therein of a provision along the lines of Section 501 of S. 861. In that
event subsections ( a ) and ( c ) would be modified to omit the Dallas Creek, West
Divide and San Miguel projects. We would also propose to eliminate what is now
subsection ( d ) of Section 501 of S. 861 for the reasons stated last year in Com
missioner Dominy's testimony before the House Committee on Interior and
Insular Affairs on H.R. 4671. ( See pp. 1343–1344, Serial 89–17 Part II , Hearings
before House Comittee on Interior and Insular Affairs on " Lower Colorado River
Basin Project." ) We would offer no objection to the inclusion of provisions like
Sections 501 ( b ) and ( e ) of S. 861. Nor would there be objection to applying the
" Class 1 equivalency ” concept to acreage limitations for the Animas-La Plata ,
Dolores and Seedskadee projects ( Sec. 501 ( c ) , S. 861 ) , in view of the high alti
tude and relatively short growing seasons of the areas involved.
In addition to the foregoing authorization of participating projects under the
Colorado River Storage Project Act, S. 861 includes a number of provisions
affecting upper and lower Colorado River Basin relationships. These provisions
have largely been arrived at in the course of interbasin discussions and Con
gressional consideration of earlier Colorado River bills. There is no objection
to inclusion of the substance of these provisions in this legislation and the
attached draft bill so provides, commencing with Section 8.
The Bureau of the Budget advises that the enactment of the legislation to
authorize the Central Arizona project as herein proposed is in accord with the
program of the President.
Sincerely yours,
STEWART UDALL ,
Secretary of the Interior.

A BILL To authorize the construction , operation, and maintenance of the Central Arizona
project, Arizona-New Mexico, and for other purposes
Be it enacted by the Senate and House of Representatives of the United States
of America in Congress Assembled .
SEC. 1. That this Act may be cited as the “ Central Arizona Project Act .”
SEC. 2 ( a ) . For the purposes of furnishing irrigation water and municipal water
supplies to the water deficient areas of Arizona and western New Mexico through
direct diversion or exchange of water, generation of electric power and energy,
control of floods, conservation and development of fish and wildlife resources,
enhancement of recreation opportunities, and for other purposes, the Secretary
of the Interior ( hereinafter referred to as the “ Secretary ' ) shall construct,
operate, and mạintain the Central Arizona project, consisting of the following
principal works : ( 1 ) a system of main conduits and canals, including a main
canal and pumping plans ( Granite Reef aqueduct and pumping plants ) , for
diverting and carrying water from Lake Havasu to Orme Dam or suitable alter
native, which system shall have a capacity of two thousand five hundred cubic
feet per second ; ( 2 ) Orme Dam and Reservoir and power - pumping plant or
suitable alternative ; ( 3 ) Buttes Dam and Reservoir, which shall be so operated
as to not prejudice the rights of any user in and to the waters of the Gila River
as those rights are set forth in the decree entered by the United States District
Court for the District of Arizona on June 29, 1935 , in United States against Gila
Valley Irrigation District and others ( Globe Equity Number 59 ) ; ( 4 ) Hooker
Dam and Reservoir ; (5 ) Charleston Dam and Reservoir ; ( 6 ) Tucson aqueducts
and pumping plants ; ( 7 ) Salt-Gila aqueduct ; ( 8 ) canals, regulating facilities,
hydroelectric powerplants, and electrical transmission facilities ; ( 9 ) related
water distribution and drainage works ; and ( 10 ) appurtenant works.
( b ) The Secretary may enter into an agreement with non -Federal interests pro
posing to construct a thermal generating powerplant whereby the United States
shall acquire the right to such portion of the capacity of such plant, including

16

CENTRAL ARIZONA PROJECT

delivery of power and energy over appurtenant transmission facilities to mutually
agreed upon delivery points, as he determines is required in connection with the
Central Arizona project. Power and energy acquired thereunder may be disposed
of intermittently by the Secretary when not required in connection with the
Central Arizona project. The agreement shall provide, among other things,
that
( 1 ) The United States shall pay not more than that portion of the total
construction cost, exclusive of interest during construction , of the power
plant, and of any switchyards and transmission facilities serving the United
States, as is represented by the ratios of the respective capacities to be
provided for the United States therein to the total capacities of such facil
ities. The Secretary shall make the Federal portion of such costs available
to the non -Federal interests during the construction period , including the
period of preparation of designs and specifications, in such installments as
will facilitate a timely construction schedule ;
( 2 ) Annual operation and maintenance costs, including provision for de
preciation ( except as to depreciation on the pro -rata share of construction
cost borne by the United States in accordance with the foregoing subdi
vision ( 1 ) ) shall be apportioned between the United States and the non
Federal interests on an equitable basis taking into account the ratios de
termined in accordance with the foregoing subdivision ( 1 ) ;
( 3 ) Costs to be borne by the United States under subdivisions ( 1 ) and
( 2 ) shall not include ( a ) interest and interest during construction , ( b )
financing charges, ( c ) taxes ( except for Social Security and other payroll
taxes ) including but not limited to real or personal property taxes, gross
or net income taxes, and sales, use , and transaction privilege taxes, ( d )
franchise fees, and ( e ) such other costs as shall be specified in the agreement :
( 4 ) The United States shall be given appropriate credit for any interests
in Federal lands administered by the Department of the Interior that are
made available for the powerplant and appurtenances.
( c ) Unless and until otherwise provided by Congress, water from the Central
Arizona project shall not be made available directly or indirectly for the irri
gation of lands not having a recent irrigation history as determined by the
Secretary, except in the case of Indian lands, national wildlife refuges , and ,
with the approval of the Secretary, State -administered wildlife management
areas.
( d ) ( 1 ) Irrigation and municipal and industrial water supply under the Cen
tral Arizona project within the State of Arizona may, in the event the Secretary
determines that it is necessary to effect repayment, be pursuant to master con
tracts with organizations which have power to levy assessments against all tax
able real property within their boundaries. The terms and conditions of con
tracts or other arrangements whereby each said oganization makes water from
the Cental Arizona project available to users within its boundaries shall be sub
ject to the Secretary's approval and the United States shall, if the Secretary
determines such action is desirable to facilitate carrying out the provisions of
this Act, have the right to require that it be a party to such contracts or that
contracts subsidiary to the master contracts be entered into between the United
States and any user. The provisions of this subparagraph ( 1 ) shall not apply
to the supplying of water to an Inidan tribe for use within the boundaries of an
Indian reservation .
( 2 ) Any obligation assumed pursuant to section 9 ( d ) of the Reclamation
Project Act of 1939 ( 43 U.S.C. 485h ( d ) ) with respect to any project contract unit
or irrigation block shall be repaid over a basic period of not more than fifty
years ; any water service provided pursuant to section 9 ( e ) of the Reclamation
Project Act of 1939 ( 43 U.S.C. 485h ( e ) ) may be on the basis of delivery of water
for a period of fifty years and for the delivery of such water at an identical price
per acre - foot for water of the same class at the several points of delivery from
the main canals and conduits and from such other points of delivery as the Secre
tary may designate ; and long-term contracts relating to irrigation water supply
shall provide that water made available thereunder may be made available by
the Secretary for municipal or industrial purposes if and to the extent that such
water is not required by the contractor for irrigation purposes. Notwithstanding
any other provisions of law no contract relating to an irrigation water supply
under the Central Arizona project from the main stream of the Colorado River
shall commit the United States to deliver such supply for a basic period of more
than fifty years for each project contract unit or irrigation block , nor shall such
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a contract carry renewal or conversion rights or entitle the contractor to water
beyond expiration of the delivery periods specified therein . In negotiating new
contracts for delivery of such main stream water, the Secretary shall consult
with representatives of the State of Arizona and the Secretary shall take into
consideration the overall water supply and needs of the Central Arizona project.
( 3 ) Contracts relating to municipal and industrial water supply under the
Central Arizona project may be made without regard to the limitations of the
last sentence of section 9 ( c ) of the Reclamation Project Act of 1939 ( 43 U.S.C.
485h (c ) ) ; may provide for the delivery of such water at an identical price per
acre -foot for water of the same class at the several points of delivery from the
main canals and conduits ; and may provide for repayment over a period of fifty
years if made pursuant to clause ( 1 ) of said section and for the delivery of water
over a period of fifty years if made pursuant to clause ( 2 ) thereof.
( e ) Each contract under which water is provided under the Central Arizona
project shall require that ( 1 ) there be in effect measures, adequate in the judg
ment of the Secretary, to control expansion of irrigation from aquifers affected
by irrigation in the contract service area ; ( 2 ) the canals and distribution sys
tems through which water is conveyed after its delivery by the United States to
the contractors shall be provided and maintained with linings, adequate in his
judgment to prevent excessive conveyance losses ; ( 3 ) neither the contractor nor
the Secretary shall pump or permit others to pump ground water from lands
located within the exterior boundaries of any Federal reclamation project or
irrigation district receiving water from the Central Arizona project for any use
outside such Federal reclamation project or irrigation district, unless the Secre
tary and the agency or organization operating and maintaining such Federal
reclamation project or irrigation district shall agree or shall have previously
agreed that a surplus of ground water exists and that drainage is or was re
quired ; and ( 4 ) all agricultural, municipal and industrial waste water, return
flow , seepage, sewage effluent and ground water located in or flowing from con
tractor's service area originating or resulting from ( i ) waters contracted for
from the Central Arizona project or ( ii ) waters stored or developed by any Fed
eral reclamation project are reserved for the use and benefit of the United States
as a source of supply for the service area of the Central Arizona project or for
the service area of the Federal reclamation project, as the case may be : Provided ,
That notwithstanding the provisions of clause ( 3 ) of this subsection , the agri
cultural, municipal and industrial waste water, return flow , seepage, sewage
effluent and ground water in or from any such Federal reclamation project, may
also be pumped or diverted for use and delivery by the United States elsewhere
in the service area of the Central Arizona project, if not needed for use or reuse
in such Federal reclamation project.
( f ) The Secretary may require in any contract under which water is provided
from the Central Arizona project that the contractor agree to accept main stream
water in exchange for or in replacement of existing supplies from sources other
than the main stream . The Secretary shall so require in the case of users in
Arizona who also use water from the Gila River system , to the extent necessary
to make available to users of water from the Gila River system in New Mexico
additional quantities of water as provided in and under the conditions specified in
subsection ( h ) of this section : Provided, That such exchanges and replacements
shall be accomplished without economic injury or cost to such Arizona contractors.
( g ) In times of shortage or reduction of main stream Colorado River water
for the Central Arizona project, as determined by the Secretary , users which
have yielded water from other sources in exchange for main stream water sup
plied by that project shall have a first priority to receive main stream water,
as against other users supplied by that unit which have not so yielded water
from other sources, but only in quantities adequate to replace the water so
yielded.
( h ) In the operation of the Central Arizona project, the Secretary shall offer
to contract with water users in New Mexico for water from the Gila River, its
tributaries and underground water sources, in amounts that will permit con
sumptive use of water in New Mexico not to exceed an annual average in any
period of ten consecutive year of eighteen thousand acre- feet, including reservoir
evaporation , over and above the consumptive uses provided for by article IV of the
decree of the Supreme Court of the United States in Arizona against California
( 376 U.S. 340 ) . Such increased consumptive uses shall not begin until and
shall continue only so long as delivery of Colorado River water to downstream
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Gila River users in Arizona is being accomplished in accordance with this Act,
in quantities sufficent to replace any diminution of their supply resulting from
such diversions from the Gila River, its tributaries and underground water
sources. In determining the amount required for this purpose full consideration
shall be given to any differences in the quality of the waters involved. All addi
tional consumptive uses provided for in this subsection shall be subject to all
rights in New Mexico and Arizona as established by the decree entered by the
United States District Court for the District of Arizona on June 29, 1935, in
United States against Gila Valley Irrigation District and others ( Globe Equity
Number 59 ) and to all other rights existing on the effective date of this Act in
New Mexico and Arizona to water from the Gila River, its tributaries and under
ground water sources, and shall be junior thereto and shall be made only to the
extent possible without economic injury or cost to the holders of such rights.
SEC. 3. The conservation and development of the fish and wildlife resources
and the enhancement of recreation opportunities in connection with the Central
Arizona project works authorized pursuant to this Act shall be in accordance with
the provisions of the Federal Water Project Recreation Act ( 79 Stat. 213 ) .
SEC. 4. The Secretary shall determine the repayment capability of Indian
lands within , under, or served by the Central Arizona project. Construction
costs allocated to irrigation of Indian lands ( including provision of water for
incidental domestic and stock water uses ) and within the repayment capability of
such lands shall be subject to the Act of July 1 , 1932 ( 47 Stat. 464 ) , and such
costs as are beyond repayment capability of such lands shall be nonreimbursable.
SEC. 5. The interest rate applicable to those portions of the reimbursable costs
of the Central Arizona project which are properly allocated to commercial
power development and municipal and industrial water supply shall be deter
mined by the Secretary of the Treasury, as of the beginning of the fiscal year in
which the first advance is made for initiating construction of such project, on the
basis of the computed average interest rate payable by the Treasury upon its
outstanding marketable public obligations which are neither due nor callable
for redemption for fifteen years from the date of issue.
SÉC. 6. The Secretary may undertake programs for water salvage along and
adjacent to the main stream of the Colorado River and for ground water recovery
in the Yuma área . Such programs shall be consistent with maintenance of a
reasonable degree of undisturbed habitat for fish and wildlife in the area , as
determined by the Secretary. No ground water recovery program hereby au
thorized shall be undertaken until the Secretary of State has reported to the
President on consultation which he may have had with the Government of
Mexico pursuant to the Water Treaty of 1944 ( Treaty Series 994 ) and the Presi
dent has approved a definite plan report thereon .
SEC. 7. Part I of the Federal Power Act ( 16 U.S.C. 791a -823 ) shall not be
applicable to the reach of the Colorado River between Lake Mead and Glen
Canyon Dam until and unless otherwise provided by Congress.
SEC. 8. The Upper Colorado River Basin fund established under section 5
of the Act of April 11, 1956 ( 70 Stat. 107 ) , shall be reimbursed from the Colo
rado River development fund established by section 2 of the Boulder Canyon
Project Adjustment Act ( 54 Stat. 755 ), for all expenditures heretofore or here
after made from the Upper Colorado River Basin fund to meet deficiencies in
generation at Hoover Dam during the filling period of reservoirs of storage units
of the Colorado River storage project pursuant to the criteria for the filling of
Glen Canyon Reservoir ( 27 Fed . Reg. 6851, July 19 , 1962 ). For this purpose
$ 500,000 for each year of operation of Hoover Dam and powerplant, commencing
with the enactment of this Act, shall be transferred from the Colorado River
development fund to the Upper Colorado River Basin fund, in lieu of application
of said amounts to the purposes stated in section 2 ( d ) of the Boulder Canyon
Project Adjustment Act, until such reimbursement is accomplished. To the extent
that any deficiency in such reimbursement remains as of June 1 , 1987, the amount
of the remaining deficiency shall then be transferred to the Upper Colorado River
Basin fund from net revenues derived from the sale of electric energy generated
at Hoover Dam.
Sec. 9 ( a ) . Nothing in this Act shall be construed to alter, amend, repeal,
modify, or be in conflict with the provisions of the Colorado River Compact ( 45
Stat. 1057 ), the Upper Colorado River Basin Compact ( 63 Stat. 31 ) , the Water
Treaty of 1944 with the United Mexican States ( Treaty Series 994 ) , the decree
entered by the Supreme Court of the United States in Arizona against California ,
and others ( 376 U.S. 340 ) , or, except as otherwise provided herein , the Boulder
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Canyon Project Act ( 45 Stat. 1057 ) , the Boulder Canyon Project Adjustment
Act ( 54 Stat. 774 ) or the Colorado River Storage Project Act ( 70 Stat. 105 ) .
( b ) The Secretary is directed to
( 1 ) make reports as to the annual consumptive uses and losses of water
from the Colorado River system after each successive five -year period ,
beginning with the five -year period starting on October 1, 1965. Such reports
shall be prepared in consultation with the States of the lower basin indi
vidually and with the Upper Colorado River Commission, and shall be
transmitted to the President, the Congress, and to the Governors of each .
State signatory to the Colorado River Compact.
( 2 ) condition all contracts for the delivery of water originating in the
drainage basin of the Colorado River system upon the availability of water
under the Colorado River Compact.
SEC. 10 ( a ). The Secretary shall propose criteria for the coordinated long
range operation of the reservoirs constructed and operated under the authority
of the Colorado River Storage Project Act and the Boulder Canyon Act, con
sistent with the provisions of those statutes, the Boulder Canyon Project Adjust
ment Act, the Colorado River Compact, the Upper Colorado River Compact and
the Mexican Water Treaty. To effect in part the purposes expressed in this
paragraph , the criteria shall make provision for the storage of water in storage
units of the Colorado River Storage Project and releases of water from Lake
Powell in the following listed order of priority :
( 1 ) Releases to supply one-half the deficiency described in article III ( C ) of
the Colorado River Compact, if any such deficiency exists and is chargeable to
the States of the upper division.
( 2 ) Releases to comply with article III ( d ) of the Colorado River Compact.
( 3 ) Storage of water not required for the releases specified in clauses ( 1 )
and ( 2 ) of this subsection to the extent that the Secretary, after consultation
with the Upper Colorado River Commission and representatives of the three
lower division States and taking into consideration all relevant factors ( includ
ing, but not limited to, historic streamflows, the most critical period of record,
and probabilities of water supply ) , shall find to be reasonably necessary to
assure deliveries under clauses ( 1 ) and ( 2 ) without impairment of annual
consumptive uses in the upper basin pursuant to the Colorado River Compact :
Provided, That water not so required to be stored shall be released from Lake
Powell: ( i ) to the extent it can be reasonably applied in the States of the lower
division to the uses specified in article III ( e ) of the Colorado River Compact,
but no such releases shall be made when the active storage in Lake Powell is
less than the active storage in Lake Mead, ( ii ) to maintain, as nearly as prac
ticable, active storage in Lake Mead equal to the active storage in Lake Powell,
and ( iii ) to avoid anticipated spills from Lake Powell.
( b ) Not later than July 1, 1968, the criteria proposed in accordance with the
foregoing subsection ( a ) of this section shall be submitted to the governors of
the seven Colorado River Basin States and to such other parties and agencies
as the Secretary may deem appropriate for their review and comment. After
receipt of comments on the proposed criteria, but not later than January 1, 1969,
the Secretary shall adopt appropriate criteria in accordance with this section
and publish the same in the Federal Register. Beginning January 1 , 1970, and
yearly thereafter, the Secretary shall transmit to the Congress and to the gov
ernors of the Colorado River Basin States a report describing the actual opera
tion under the adopted criteria for the preceding compact water year and the
projected operation for the current year. As a result of actual operating expe
rience or unforeseen circumstances, the Secretary may thereafter modify the
criteria to better achieve the purposes specified in subsection ( a ) of this section,
but only after correspondence with the governors of the seven Colorado River
Basin States and appropriate consultation with such state representatives as each
governor may designate.
( c ) Section 7 of the Colorado River Storage Project Act shall be administered
in accordance with the foregoing criteria .
SEC. 11 ( a ) . Rights of the upper basin to the consumptive use of water appor
tioned to that basin from the Colorado River system by the Colorado River
Compact shall not be reduced or prejudiced by any use of such water in the
lower basin .
( b ) Nothing in this Act shall be construed so as to impair , conflict with or
otherwise change the duties and powers of the Upper Colorado River Commission .
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SEC. 12. Except as otherwise provided in this Act, in constructing, operating
and maintaining the Central Arizona project, the Secretary shall be governed
by the Federal reclamation laws ( Act of June 17, 1902 ; 32 Stat. 388 and Acts
amendatory thereof or supplementary thereto ) to which laws this Act shall be
deemed a supplement.
SEC. 13 ( a ) . All terms used in this Act which are defined in the Colorado River
Compact shall have the meanings there defined .
( b ) “ Main stream " means the main stream of the Colorado River downstream
from Lee Ferry within the United States, including the reservoirs thereon .
( c ) “ User" or " water user” in relation to main stream water in the lower
basin means the United States, or any person or legal entity, entitled under the
decree of the Supreme Court of the United States in Arizona against California ,
and others ( 376 U.S. 340 ) , to use main stream water when available thereunder.
( d ) " Active storage” means that amount of water in reservoir storage, exclu
sive of bank storage, which can be released through the existing reservoir outlet
works.
( e ) “ Colorado River Basin States ” means the States of Arizona, California ,
Colorado, Nevada, New Mexico, Utah and Wyoming.
DRAFT PROVISION FOR " LOWER COLORADO RIVER BASIN DEVELOPMENT FUND"

All Federal revenues from the Boulder Canyon, Parker-Davis, Central
SEC.
Arizona and any other Federal reclamation projects hereafter constructed in the
Lower Colorado River Basin , which, after completion of the respective repay
ment requirements thereof, are surplus, as determined by the Secretary , to
their respective operation , maintenance, and replacement requirements shall be
kept in a separate fund in the Treasury of the United States, to be known as
the Lower Colorado River Basin developemnt fund, to be expended or applied
in connection with water conservation and development for the Lower Colorado
River Basin as may hereafter be prescribed by the Congress.

SUMMARY REPORT — CENTRAL ARIZONA PROJECT WITH FEDERAL
PREPAYMENT POWER ARRANGEMENTS

Costs
Project costs :
Granite Reef aqueduct_
Salt-Gila aqueductTucson aqueductOrme Dam and Reservoir ..
Buttes Dam and Reservoir ..
Charleston Dam and Reservoir .
Hooker Dam and Reservoir ..
Drainage system.
Power generation and transmission arrangements .
Subtotal
Indian distribution system_-.
Water salvage and recoveryFish hatcheries and wildlife refuge ..

Total project costs--Annualoperation, maintenance, and replacement costs :
Aqueduct system .-Power generation and transmission arrangements

Subtotal
Water salvage projects_
Fish hatcheries and wildlife refuge---

$ 336, 430, 000
38, 400 , 000
42, 030, 000
38, 418 , 000
31 , 974, 000
33, 048, 000
28, 797, 000
10,500,000
1
* 91, 950,000

651, 547, 000
19 , 970, 000
42, 450,000
5 , 250, 000
719, 217, 000
23, 203, 000
* 6,566 , 000
9, 769, 000
1 , 000, 000
490,000

Total
11, 259, 000
1 Includes $27,650,000 for federally constructed transmission system to project pumps.
a Pumping power costs are associated with powerplant and transmission system rather
than aqueduct system.
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Benefit-cost analysis
Direct

Benefits
Function :
Irrigation ..
M. & I .
Commercial power
Fish and wildlife.
Recreation ..
Flood control.
Area redevelopment.
Total.

31, 558,000
16, 853, 000
3,725, 000
1, 635,000
583, 000
780, 000
267, 000
55, 401,000

Indirect

Total

33, 926 , 000

65, 484, 000
16,853, 000
3,725, 000
1,635, 000
583, 000
780,000
267,000
89, 327, 000

33, 926, 000

Costs :
Total project costs .Interest during construction ---

$719, 217,000
46,993, 000

Subtotal

766, 210, 000

Less :
Investigation costs...
Indian distribution system .

5, 794, 000
19, 970,000

Total

25 , 764, 000

Net Federal investment..

740, 446 , 000

Annual equivalent of investment costs ( 100 years, 348 percent
interest )
Average annual O.M. & R.--- .
Total annual costs ..

24 , 257, 000
11, 259, 000
35, 516, 000

Benefit -cost ratios :
Total benefits, 100 years .--.
2.5 to 1
1.5 to 1
Direct benefits only, 100 years..
1 2.5 to 1
Total benefits, 50 years --Direct benefits only, 50 years11.5 to 1
1 Because of declining water supplies, annual irrigation benefits are less in later years.
Therefore, the average annual benefits are greater over the 1st 50 years than over 100
years. This effect offsets the higher annual costs over 50 years.

Cost allocation ( 100 - year period — 878 percent interest)
TE
000 800.00
000

Purpose

Irrigation ..
Municipal and industrial.
Power
Irrigation .
M. & I.
Commercial
Recreation ....
Flood control.
Fish and wildlife Prepaid investigation .
Subtotal...
Indian distribution system
Water salvage and recovery
Fish hatcheries and wildlife refuge..
Total art STORE

Project
cost

$ 322, 301,000
194, 029, 000
91,950,000
(48, 366, 000 )
(16, 459, 000)
(27, 125, 000)
6,343, 000
11, 164,000
24 , 129, 000
2 1,631,000
651, 547,000
319, 970,000
42, 450,000
5, 250,000
719, 217,000

Interest
during
construction

Total
Federal
investment

Average
annual
OM & R

$ 23, 957,000 $ 346, 258, 000 1 $ 2,378,000
12, 924 , 000 206,953,000
1 445, 000
5,087,000
97,037,000
16,566,000
(2,676, 000) (51,042, 000) (3, 454, 000 )
( 910, 000) (17,369,000)
(1, 175, 000 )
(1, 501,000) (28,626, 000)
(1, 937,000)
926,000
7 , 269,000
278,000
11,976,000 11934,000
812, 000
68,000
1,843, 00025,972,000
_ ? 1,631,000
45, 549,000 697,096,000
9,769,000
1, 444,000 W5,43,894, 000
1,000,000
250,000
490,000
46,993 , 000 746, 240,000
11, 259, 000

1 Pumping power costs shown under power allocation .
2 Prepaid from Colorado Riverdevelopment fund. Remainder of investigation costs are allocated among
project purposes.
Included for authorization purposes but notconsidered in economic and financial analyses. Repayment
would be deferred under the provisions of the Leavitt Act .
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Repayment analysis — Summary of reimbursable and nonreimbursable costs

Reimbursable:
Irrigation .
Municipal and industrial.
Power
Irrigation
27
M. & I.
Commercial
Recreation - header
Fish and wildlife

Total for
repayment

$ 322, 301, 000
194, 029, 000
91, 950,000
(48, 366, 000)
(16, 459, 000)
( 27, 125, 000 )
1 , 525, 000
294, 000
610, 099, 000

(940 , 000)
(1, 549, 000)
217, 000
40,000

$ 322, 301, 000
208, 813, 000
94,439, 000
(48, 366, 000)
(17,399, 000)
(28, 674, 000)
1, 742, 000
344, 000

17, 530, 000

627, 629, 000

11, 164, 000
4, 818, 000
23, 835 , 000
19, 970, 000
42, 450, 000
5,250, 000
107, 487,000
1,631, 000

$14, 784, 000
2, 489, 000

iii

Total.-Nonreimbursable :
Flood control.
Recreation .
Fish and wildlife .
Indian distribution system 1 .
Water salvage and recovery
Fish hatcheriesand wildlife refuge.
* Total...
Prepaid investigation costs 2.
Total project cost .

Interest during
Project cost construction at
3.225 percent

11, 164, 000
4, 818,000
23, 835, 000
19, 970, 000
42, 450, 000
5, 250, 000
107, 487,000

719, 217,000

1 Repayment deferred under Leavitt Act provisions.
2 Prepaid from Colorado River development fund.

Repayment of reimbursable costs

Repayment with ad valorem tax:
Irrigation .
Municipal and industrial.
Power, total .
Fish and wildlife .
Recreation ..
Subtotal..
Ad valorem tax ..
Total...
Repayment without ad valorem tax :
Irrigation ..
Municipal and industrial.
Power , total..
Fish and wildlife .
Recreation ...
Total...

Reimbursable
costs

Net revenues
available for
repayment

$322, 301, 000
208, 813, 000
94, 439,000
334, 000
1, 742,000
627, 629,000

$95, 846,000
217,095, 000
166, 776, 000
334, 000
1, 742, 000

- $ 226, 455, 000
8, 282, 000
72, 337, 000

-145, 836 , 000
145, 836, 000

627, 629,000

481, 793, 000
145, 836, 000
627, 629, 000

322, 301, 000
208, 813,000
94, 439,000
334,000
1 , 742, 000
627, 629,000

95, 846, 000
363, 906, 000
166, 776,000
334, 000
1, 742, 000
628, 604,000

-226, 455, 000
155, 093, 000
72, 337, 000

Surplus
or deficit

975,000

INTRODUCTION
The Central Arizona Project initially was recommended to the Congress for
construction by the Secretary of the Interior in 1948. The conceptual framework
and principal objectives of the project have remained substantially unchanged
since that time ; however, details of the project plan, repayment, and specific fea
tures have been changed to reflect the negotiations, legal decisions, and additional
studies which subsequently have taken place.
The Pacific Southwest Water Plan, which was approved by the Secretary of
the Interior in January of 1964, incorporated the Central Arizona Project, as a
unit, into a plan for regional water resource development designed to meet the
immediate and long-range water needs of the Pacific Southwest. The Hualapai
( Bridge Canyon ) Dam, which had previously been a feature of the Central
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Arizona Project, was included in the Pacific Southwest Water Plan, but as a
separate unit. The report on the Pacific Southwest Water Plan was reviewed by
the States of the Colorado River Basin and the interested Federal agencies, and
aspects of the plan became the basis for proposed legislation to authorize con
struction of the Colorado River Basin Project which was considered in the 89th
Congress.
The action of the House of Representatives Committee on Interior and Insular
Affairs, which, in turn, reflects a great deal of interstate negotiation and compro
mise, introduced further changes in the legislative proposals culminating in a
bill to authorize the Colorado River Basin Project ( H.R. 4671 of the 89th Con
gress ) which was favorably reported by the Committee on August 11, 1966. The
bill was not acted upon further by the Congress.
After the adjournment of the 89th Congress , the Bureau of Reclamation under
took a series of analyses of a wide variety of alternative plans which would
accomplish in varying degree the objectives of the previous proposals for the
Lower Colorado River Basin portion of the Colorado River Basin Project. The
results of these studies were utilized by the Secretary of the Interior and the
Administration in formulating a revised development program for the Lower
Colorado River and the Central Arizona Project. The revised program was an
nounced by the Secretary of the Interior on February 1, 1967, and was trans
mitted to the Congress with a recommended draft of a bill on February 15, 1967.
Current proposal
This summary report describes the portion of the Administration's currently
proposed development program pertaining to the Central Arizona Project. It
represents a modification of that portion of the Pacific Southwest Water Plan
which was described in detail in the Supplemental Information Report on Central
Arizona Project and includes the previously proposed Water Salvage Program
and fish hatcheries and wildlife refuge included in the Pacific Southwest Water
Plan.
The Central Arizona Project has been revised in two major aspects :
( 1 ) The Central Arizona Project, including the Water Salvage Program and
other fish and wildlife measures, is proposed as an independent development
without financial assistance from the Lower Colorado Basin Development Fund
which was included in the Pacific Southwest Water Plan and the legislation
reported on in the 89th Congress. This revised proposal provides that the Federal
Government prepay a portion of the capital costs of a large, thermal powerplant
and of a related transmission system which would be constructed by non-Federal
interests. The prepayment would be a project cost and would be repaid as such
under Reclamation law and policy. Federal participation in the construction
costs would enable the project to obtain low -cost pumping power from the thermal
powerplant. In years when water supplies are low , a portion of the power associ
ated with the capacity of the prepaid portion of the plant would be excess to
pumping needs. The revenues from sales of this power would be used in part to
amortize the prepayment investment and in part to assist in the repayment of
project costs allocated to irrigation.
The remaining irrigation repayment assistance required by the project would
be obtained by increasing the municipal and industrial water rate over that
contemplated in earlier proposals, or by levying an ad valorem tax on the project
area, or by a combination of the two .
( 2) The capacity of the main aqueduct has been increased from 1,800 to 2,500
c.f.s. This change is consistent with the action of the House Committee on Interior
and Insular Affairs on H.R. 4671. On the basis of hydrologic predictions and
without augmentation of the flows of the Colorado River, the 2,500 c.f.s. aqueduct
will be necessary for Arizona to divert an average of almost 1.2 million acre -feet
annually over the repayment period of the project. The 1,800 -c.fs. aqueduct con
templated in the Pacific Southwest Water Plan would have accomplished this
objective only in conjunction with the augmentation of Colorado River flows.
Adoption of the 4.4 million acre-foot priority for California would reduce the
total water supply available for diversion by the Central Arizona Project in years
of low flow . The 2,500 -c.f.s. canal would be of greater importance under such
conditions as it would permit larger diversions in years of high flow and help
to maintain overall diversions which would approach full use of Arizona's en
titlement to Colorado River water within the State.

79-247-67-3

24

CENTRAL ARIZONA PROJECT

Other aspects of the revised Lower Colorado River plan
This summary report includes only that portion of the revised development
program for the Lower Colorado River which pertains to the authorization of
the Central Arizona Project. The plan must be considered , however, in view of
the associated recommendations which are included in the proposal . The points,
other than the immediate authorization of the development described herein , are
as follows :
( 1 ) Place Marble Canyon in an enlarged Grand Canyon National Park ; reserve
final decision on the Hualapai Dam for future congressional action .
( 2 ) Leave the issue of a 4.4 million acre-foot annual priority of Colorado River
water for California to the States involved and to the Congress.
( 3 ) Authorize a National Water Commission as in the Bill S. 20 passed by the
Senate on February 6, 1967. The Commission would be expected to give early at
tention to the Colorado River Basin and study all problems of water supply ,
shortages, and potential solutions.
( 4 ) Leave for determination by the Congress the establishment of a develop
ment fund which would receive revenues, after completion of existing repay
ment schedules, from the federally constructed Hoover, Parker, and Davis Dams
on the Lower Colorado . Revenues from the Central Arizona Project after pay .
out also could be covered into the development fund as could post -amortization
revenues from other Federal dams hereafter constructed in the Lower Colorado
River Basin.
PLAN OF DEVELOPMENT
Purposes
As originally set forth in the 1947 report, the Central Arizona Project plan of
development would make Colorado River water available to the project area
through a pumping and aqueduct system which would raise and convey the water
from Lake Havasu, on the Colorado River, into the Central Service Zone which
is essentially comprised of the Phoenix - Tucson area . Through exchange, water
could be made available in the areas of Arizona and New Mexico outside of the
Central Service Zone.
The present plan of development remains the same in all major aspects with
the exception of the source of pumping energy required for project pumping
needs. Project facilities would coordinate the use of imported Colorado River
water and the local water resources of the Gila River Basin. The project is de
signed to provide water for irrigation and municipal and industrial purposes.
Additional purposes include flood control, recreation , fish and wildlife conserva
tion , sediment retention , salinity control, power generation, and area redevelop
ment.
Project facilities
The backbone facilities of the Central Arizona Project would be the Granite
Reef, Salt-Gila , and Tucson Aqueducts, which would convey pumped Colorado
River water to the Central Service Zone. Minor changes in the 1947 aqueduct
location have been made due to urbanization . This is particularly true on the
north side of the Phoenix metropolitan area .
Major project features include :
Granite Reef Aqueduct and Pumping Plants.
Salt-Gila Aqueduct and Pumping Plant.
Orme Dam and Reservoir ( designated as McDowell Dam and Reservoir
in the 1947 report) or suitable alternative.
Tucson Aqueduct and Pumping Plants (Colorado River source ) .
Buttes Dam and Reservoir.
Hooker Dam and Reservoir (New Mexico ) .
Charlston Dam and Reservoir .
Tucson Aqueduct ( San Pedro River source ) .
Aqueduct system
Granite Reef Aqueduct. — The Granite Reef Aqueduct would transport water
diverted from Lake Havasu by the Havasu Pumping Plant about 200 miles to
Orme Dam located a few miles northeast of Phoenix. The designed capacity of
the concrete- line aqueduct is 2,500 c.f.s. The Grante Reef Aqueduct, in addition
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to the initial pumping plant at Lake Havasu, would require a series of lower lift
pumping plants, short tunnels, and siphon crossings at major drainages.
Orme Dam and Reservoir . - Located on the Salt River just downstream from
its junction with the Verde River, the Orme Dam would be integrated with the
present Salt River Project storage system as well as import water supply from
the Colorado River. Sediment-laden stormflows, originating on tributaries below
Bartlett and Stewart Mountain Dams, would be regulated and controlled .
Coordinated with operation of the Granite Reef Aqueduct, it would provide
regulatory storage as needed for both Salt-Verde flows and Granite Reef Aque
duct deliveries. In its multiple-purpose role it would serve as an afterbay,
reregulate releases from upstream reservoirs, improve the Salt River Project
operating conditions by removing sediment, create a recreational area with
fish and wildlife conservation uses, and in combination and coordination with the
upstream reservoirs and downstream channelization , provide storage to meet the
flood control requirements of the Salt River through the Phoenix area.
Salt-Gila Aqueduct and Pumping Plant. - The 1,400 - c.f.s.-capacity Salt-Gila
Aqueduct would receive water either directly from the Granite Reef Aqueduct or
by releases from Orme Reservoir. A relatively low -head pumping plant is re
quired to lift the water into the aqueduct from either source.
Buttes Dam and Reservoir . - Although investigated and reported previously
as a separate facility, Buttes Dam and Reservoir was included as an integral
part of the Central Arizona Project in the 1947 report and in the 1961 supple
mental report. An earthfill structure, the Buttes Dam would form a reservoir
of 366,000 -acre - foot capacity. Conservation storage capacity would be 100.000
acre-feet, and 266,000 acre-feet of capacity would be used for sediment and flood
control purposes .
Tucson Aqueduct (Colorado source ).- An aqueduct to deliver 100,000 feet
annually to the Tucson metropolitan area would orignate at the terminus of the
Salt-Gila Aqueduct. This municipal and industrial water supply would be con
veyed through a 150 - c.f.s.- capacity pipeline and would be lifted 920 feet by a
series of pumping plants.
Charleston Dam and Reservoir . — On the San Pedro River between Tombstone
and Fort Huachuca, a concrete gravity structure rising 158 feet above steam
bed, with earthen wing dams, would create a 238,000 -acre -foot-capacity reservoir .
Water conservation would be provided through exchanges. Recreation, fish and
wildlife uses, sediment detention, and flood control benefits would also accrue.
Tucson Aqueduct ( San Pedro source ) .— This conduit would convey about
12,000 acre -feet annually from the Charleston Reservoir to Tucson and vicinity.
Hooker Dam and Reservoir . - Hooker Dam on the Upper Gila River in New
Mexico would create a reservoir having an initial capacity of 98,000 acre-feet .
The dam would be a concrete gravity structure rising 222 feet above streambed
and would be so designed as to permit subsequent enlargement. The reservoir
would provide water conservation , fish and wildlife uses, recreation, sediment
detention , and flood control .
Distribution systems. - In all areas an improvement in conveyance and distri
bution system efficiencies is essential to obtain optimum water development
and use. Widely varying capabilities and conditions exist among the various
organized districts and unorganized areas. Lining of presently unlined and future
conveyance and distribution systems would be provided by , and would be the
responsibility of, existing or to -be - formed districts.
The existing facilities of the Salt River and San Carlos Projects, the Maricopa
County Municipal Water Conservation District, and several other districts are
based on integrated surface and ground-water supplies. Rehabilitation and lining
of conveyance and distribution works in progress by these districts to improve
their system efficiencies would be completed under project conditions.
Construction of new irrigation systems and rehabilitation and lining of exist
ing systems are included for the seven Indian reservations within the project
area .
Additional works . — Growing and potential water needs of the area require
facilities in addition to those included in the project works. Existing facilities
of other agencies which could be integrated operationally into the Central
Arizona Project include dams, reservoirs, and irrigation works serving proposed
contracting agencies in the project area.
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The proposed channel improvements of the middle Gila River and the con
struction of Camelsback Reservoir by the Corps of Engineers and the continuing
soil and moisture conservation programs of the Bureau of Land Management and
Soil Conservation Service would be integrated or coordinated with the project.
Natural channels used for water transport are basically canals and, when used
as part of a system , their efficiency should be commensurate with their use . The
lining of presently unlined conveyance and distribution systems is also essential
for maximum utilization of the water supplies of the area .
Drainage and reuse facilities . — The control, use, and disposal of the return
and effluent flows to be made available in the project area will require additional
study to properly evaluate the benefits accruing from reuse and the attendant
costs of physical facilities. The cost of such facilities would not affect economic
and financial aspects of the project as presented in this report because these
units would have to be justified by benefits over and above those considered
herein.
Drainage facilities contemplated as part of the project works are open drains
and drainage wells upstream from Gillespie Dam. Costs of these facilities are
included in the project cost.
Power generation and transmission arrangements
No thermal electric power generating facilities will be constructed as project
features. This plan proposes a cooperative approach with the utility industry
somwhat comparable to the currently being employed by private and public utility
companies.
The Secretary of the Interior would be authorized to make arrangements with
non-Federal interests to acquire the right to a portion of the capacity and asso
ciated energy from the output of a large thermal generating powerplant as neces
sary to serve project purposes. The right would also include delivery of the power
on jointly shared transmission facilities. Current studies indicate that 400,000
kilowatts of capacity would be required in connection with the Ceneral Arizona
Project as proposed with the Granite Reef Aqueduct sized at 2,500 c.f.s. In this
way, the project would obtain power for pumping at a low cost reflecting the
economy of large thermal electric powerplants ; shared economical, high -capacity,
extra-high- voltage transmission facilities ; and the benefits of Federal financing.
Payment for the capacity entitlement would be made to the plant owners from
time to time during the construction period by advancing a portion of construc
tion costs in a ratio not to exceed the ratio of the capacity entitlement acquired
to the total plant capacity . Transmission of power andenergy to points of project
use would be provided both by Federal construction of transmission lines and by
acquiring capacity in lines jointly used by plant owners and the Government
through the Government dvan
a portion of the construction costs of such
dual-use lines in a ratio not to exceed the ratio of the capacity requirement of
the Government to the total of capacity of such facilities.
In addition to the payments associated with construction , the Government
would also pay to the owners of plant and transmission lines a commensurate
portion of the annual operation and maintenance cost and of the replacement
costs as they occur.
The United States would not participate in any of the owners' costs associated
with interest, financing charges, taxes ( except payroll taxes ) , or other similar
items. The Federal financing costs would become project costs , and as such would
be subject to repayment by the project beneficiaries under applicable provisions
of Reclamation law and policy.
In the analyses for this report, it was assumed that a power banking arrange
ment with utilities in the area would be established . Surplus power and energy
when available would be put into the bank to be withdrawn later to accommodate
fluctuating project pumping requirements. The ratio between amounts of deposit
and withdrawal would be adjusted for losses between the banking utilities'
systems and the Central Arizona Project pumping plants as well as providing
a small incentive to the utilities.
The power and energy available for commercial sale each year was assumed
to be the Government's entitlement to total generation less the Central Arizona
Project pumping requirement, transmission losses, and reserve for the capacity
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sold commercially, and it was adjusted for the power banking service described
above. Based on water supply projections, practically the entire Federal share of
the thermal plant output will be required for project pumping purposes through
the year 1990 .
small increment of commercial power sales would be anticipated
during this period because of the smaller amount of reserve capacity that would
be maintained in the early years. Following 1990, it is expected that commercial
power sales would increase gradually as project water supply and associated
project pumping power requirements decrease. By the year 2030 it is estimated .
that commercial sales would average 179,000 kilowatts.
For purposes of deriving power prepayment cost estimates, it was assumed
that a large, coal- fired powerplant would be located near Page, Arizona, adjacent
to Lake Powell. Such a plant would burn coal obtained from the Black Mesa
fields in northeastern Arizona. Sufficient transmission costs were included in the
estimates to provide for proper connection of the plant to the integrated system.
Even though the central Arizona area would be the large commercial load area
closest to the powerplant, the commercial power production of the plant would
not necessarily serve this area alone. The power output of the thermal plant could
be integrated with the power production of Reclamation's interconnected hydro
electric power system which extends generally throughout the West. Such co
ordination could enhance and broaden the usability of the power produced by
both the thermal plant and the hydroplants. The coordinated output of these
plants could be available to serve loads from Reclamation's interconnected
transmission system.
Water salvage measures
Included in this plan are water salvage measures consisting of ground -water
recovery in the Yuma area and phreatophyte clearing along the lower Colorado
River. These undertakings would yield 320,000 acre- feet of water annually for
use in the Lower Colorado River Basin which, particularly in years of low water
supply, would be necessary to realize the projected diversion of water to the
Central Arizona Project.
Fish hatcheries and wildlife refuge
Fish and wildlife measures not reflected in the costs of multipurpose project
structures include national fish hatcheries for both warm water fish and trout,
the Cibola National Wildlife Refuge, the New Mexico State Fish Hatchery, and
a rough fish eradication program .
PROJECT OPERATION
Water rights
The water legally available for diversion from the Colorado River by the
Central Arizona Project is defined by a succession of legal determinations. The
Colorado River Compact was signed in 1922 ; consented to by the Congress in the
Boulder Canyon Project Act, without Arizona's ratification , in 1928 ; and was
ultimately ratified by Arizona in 1944. The Compact divides the Colorado River
Basin into the Upper and Lower Divisions with the division point being at Lee
Ferry, and enjoins the States of the Upper Division not to cause the flow of the
river at Lee Ferry to be depleted below an aggregate of 75 million acre - feet for
any period of 10 consecutive years .
The Boulder Canyon Project Act required that California limit its consumptive
use of Colorado River water to 4.4 million acre- feet annually of the waters
apportioned to the Lower Basin States by Article III ( a ) of the Colorado River
Compact plus not more than one-half of any surplus waters apportioned by the
Compact.
The Compact recognized the possibility of a treaty with Mexico whereby the
latter might share in Colorado River water. A treaty was consummated in 1944
which guarantees Mexico 1.5 million acre -feet of water annually with provisions
for increase when surpluses are available and reductions in times of extreme
drought.
In 1952 Arizona brought suit in the Supreme Court against California to es
tablish the States' respective entitlements of water from the Colorado River.
The Supreme Court Decree of March 9, 1964, among other items, provides that
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the first 7.5 million acre- feet of mainstream water below Lee Ferry available
for release for consumptive use in the United States shall be apportioned 2.8
million to Arizona, 4.4 million to California , and 0.3 million to Nevada.
The Supreme Court Decree provides that if less than 7.5 million acre -feet are
available for release to the Lower Basin for consumptive use, the first call on
such water shall be for satisfaction of present perfected rights and any remain
der shall be apportioned "in such manner as is consistent with the Boulder
Canyon Project Act."
A number of the recent proposals for the Colorado River basin legislation have
included a provision for what is termed herein the 4.4 priority. This provision ,
if enacted , would require that in years when there is insufficient mainstream
water for release to satisfy annual consumptive use of 7.5 million acre - feet from
the Colorado River below Lee Ferry, the available water would be apportioned
according to the following priorities :
( 1 ) Present perfected rights.
( 2 ) Other users in the State of California served under existing contracts
with the United States by diversion works heretofore constructed and by other
existing Federal reservations in that State, of four million four hundred thou
sand acre -feet of main - stream water, and by users of the same character in
Arizona and Nevada . Water users in the State of Nevada would not be required
to bear shortages in any proportion greater than would have been imposed in
the absence of the 4.4 priority.
In other words, California would have a priority over the Central Arizona
Project, up to 4.4 million acre -feet annually, in the event shortages must be
apportioned .
The 4.4 priority has been assumed to be in effect in the hydrologic studies asso
ciated with the plan presented herein .
As a planning assumption , the priority is conservative in that of the various
probable methods of apportioning shortages it reflects the economic and financial
conditions most adverse to the Central Arizona Project. If the priority were
omitted from the assumptions, the benefit -cost analysis and repayment of the
project would be improved.
Water supply
Within the framework of the legal limitations described above, the Central
Arizona Project water supply will be determined by the physical availability of
water. Two general factors apply in the consideration of water availability.
The first is the wide fluctuation in the natural flow of the Colorado River. Com
puted annual virgin flows at Lee Ferry since 1896 vary from about 5.6 to 24.0
million acre - feet. Superimposed upon this natural variation is an increasing de
pletion due to increasing consumptive uses in the Upper Basin as that basin
develops uses for its remaining share of Colorado River water as determined by
the Colorado River Compact.
The assumption of average available flows upon which the Colorado River
Compact was predicated has not been borne out in recent decades of record .
Primarily because of this, the Central Arizona Project has had to be planned
to accommodate a fluctuating and decreasing diversion over time.
The studies underlying the analyses in this report are based upon a method
of operation of the existing storage reservoirs on the Colorado River designed
to maximize the average annual yield over the entire study period . To account
for the probable fluctuation of natural flows of the river, the actual recorded
flows for the period 1906 through 1965 are used. These flows are corrected for
existing and projected consumptive uses and modified for reservoir operation
to provide a basis for project water supply studies. The studies also assumed
that the 4.4 priority for California would be in effect.
In addition to the water supplie provided from the Colorado River, the Cen
tral Arizona Project would develop additional water by regulation of Gila River
System flows. Operation of the Buttes Reservoir would contribute 38,000 acre
feet and Charleston Reservoir would contribute 12,000 acre-feet annually.
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Additional water would be made available for use in the area by reuse of
percolation , waste , and effluent flows originating from project supplies. This
secondary utilization of project water, however, is not provided for in the
physical plan or considered in the economic or financial analyses.
The tabulation which follows presents a summary of the project water supply
studies for the representative years of 1975 , 1990, 2000, and 2030. Year 1975 is
assumed to be the initial year of full project operation, while year 2030 is the
point at which the water supply available to the Lower Basin would become
stabilized under the assumptions and projections adopted relative to Upper
Basin depletions.
Summary of Bureau of Reclamation reservoir operation and water supply studies
(Averages for 60- year period 1906–65 , inclusive, in thousands of acre - feet]

Item

Virgin flow - Lee Ferry .
Upper basin depletion..
Upper basin end -of-year storage:
Maximum
Minimum
Net storage change.
LeeFerry regulated delivery
Upper basin spills...
Net gain , Lee Ferry to Hoover.
LakeMead :
Inflow .
Evaporation
Spills .
Regulated release
Maximum end- of-year storage.
Minimum end-of-year storage .
Net storage change.
Bill Williams River.
Net losses, Hoover to Mexico (after salvage ).
Delivery to Mexico ...
Available for use in United States.
California 1
Nevada .
Arizona 1
Other than central Arizona project .
Central Arizona project:
Available..
9 Limitedby 2,500-cubic-feet-per -second aqueduct.
System losses 2
Supplied from Colorado River
Suppliedfrom Gila River..
Projectdeliveries .
Municipal and industrial.
Irrigation

Year
1975

Year
1990

Year
2000

15, 063
4, 220

15,063
5 , 100
34, 476
14, 280
0
8, 770
1 , 193
753

15, 063
5, 430
33, 329
9, 186
0
8,600
1,033
732

10, 716
872
269
9,575
25, 900
13,000
50
590
1,500
7,535
4,687
150
2,698
1, 160

10, 365
9,967
853
835
148
158
8, 956
9, 382
24, 900
25 , 900
11,090
11,800
0
0
50
50
590
590
1,500
1,500
r
7,342 Fo6,916

36 , 125
15, 769
0
9,570
1, 273
772

11 , 615
898
653
10,064
25 , 900
13, 370
0
50
590
1,500
8,024

4, 762
100
3,162
1,020
2, 142
1,650
165

1 , 538 |
1, 255
126

4,654
200
2, 488
1, 230

1,485
50

1, 129
50

1,535
82

1,179
232

1, 258
1 , 026
103
923
50
973
312

1, 453

947

661

Year
2030

15, 063
5,800
30,386
6,8880
8, 250
1,013
704

4,564
-300
2,052
1, 230
822
676
68
608
50
3 658
312
346

1 Figures represent California and Arizona entitlements under the decree in Arizona v. California (in
cluding surplusinexcessof7.5 million when available) and 4.4 priority for California. California could use
more, however, due to Arizona's inability , through physicallimitations,to use its full share.
2 System losses assumed to be 10 percent throughout. Refinement of this estimate , particularly in years
of less than full capacity aqueduct operation , will be considered in more detailed studies.
3 Although theaverage yield under year 2030 condition would be 658,000 acre -feet, the assured yield would
be about one-half of this figure and would be devoted to municipal and industrial use.
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The coordination of conservation and control facilities involving surface -water
supplies would be essential to realization of the optimum benefits from the intro
duction of an import supply from the Colorado River. The construction of the
Orme, Buttes, Charleston , and Hooker Reservoirs would provide operational and
regulatory control of surface water to make exchanges possible. The additional
regulation obtained would make possible higher utilization efficiencies in the
conveyance and distribution systems. Control of stormflows and improvement of
irrigation practices could provide an additional usable water supply. ,
Through this hydrologic coordination , comprehensive water conservation would
be achieved by a combination of water salvage, river channel improvement, river
regulation, and watershed soil and moisture programs. For maximum project
benefit, direct use of the imported Colorado River water as a base supply would
be necessary, requiring seasonal variation in ground-water pumping and storage
reservoir draft.
Proposed legislation introduced in the 89th and 90th Congresses has included
provisions for exchanges between New Mexico users on the upper Gila River
System and users in Arizona who can be physically supplied with Colorado River
water from the Central Arizona Project aqueduct system . These provisions would
have the effect of transferring to New Mexico a portion of Arizona's entitlement
of Colorado River water based upon agreement between the States. The exchange
would be accommodated by operation of Hooker Reservoir.
The Secretary could require users of Central Arizona Project water in Arizona
to agree to additional exchanges to provide water supplies to other areas in the
State of Arizona. These possibilities are under study. Their accomplishment
would require authorization of additional facilities.
ECONOMIC AND FINANCIAL ANALYSIS
The project is economically justified. The benefit -cost ratio is 2.5 to 1.0. The
comparison of benefits and costs was made on the basis of average annual equiv
alent values at 378 percent interest over a 100 -year period of analysis. Financial
feasibility is established in the repayment analysis which shows that all reim
bursable costs can be returned within 50 years after completion of facilities.
Project benefits
Total benefits for the multiple -purpose project are estimated to be $ 89,327,000
annually.
Irrigation . — Total irrigation benefits are estimated to be $ 65,484,000 annually ,
of which $ 31,558,000 are direct benefits representing increased net farm income
based on farm budget analyses, and $ 33,926,000 are indirect effects reflecting the
movement of farm products through the channels of trade and industry. These
benefits are associated with water delivered at canalside.
Municipal and Industrial. - Benefits for canalside delivery of M&I water to
the metropolitan water users of Central Arizona are estimated to be $ 16,853,000
annually. These benefits are based on the estimated cost of obtaining a com
parable supply of water from the most likely single - purpose alternative.
Commercial Power. — The generation of power is primarily for the purpose of
providing energy for project pumping. The value of power used for pumping is
reflected in the benefits for irrigation and M&I water supply . Due to the variabil
ity of river flows and the projected reduction in future supplies, some power is
available for commercial sales on an increasing basis as average pumping re
quirements decline. The evaluation of benefits from commercial power sales of
$ 3,725,000 annually is based upon Federal Power Commission procedures rep
resenting average costs of large efficient coal- fired thermal plants in the South
west, associated transmission to load centers, and a weighting of both private
and public financing.
Flood Control. While the overall picture in the Gila River Basin is one of
water shortage, periodical and destructive floods occur in the area . Annual flood
control benefits which will accrue to the project have been estimated by the
Corps of Engineers to be $ 780,000.
Recreation . — The Central Arizona Project and its reservoirs will create con
siderable recreation potential. The Fort McDowell and Salt River Indian Reserva
tions should gain significant economic stimulation from the recreational aspects
of Orme Dam and Reservoir. The estimated annual benefits were evaluated by the
Bureau of Outdoor Recreation at $ 583,000.
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Area Redevelopment. – Central Arizona Project facilities will provide em
ployment opportunities during construction and operation of the project to areas
which have been designated as redevelopment areas. Employment benefits in
these areas are estimated to be equivalent to an annual average of $ 267,000.
Summary of project benefits
Function
Irrigation
Municipal and industrial ..
Power
Fish and wildlife_
Flood control...
Recreation
Area redevelopment

Annual benefit
$ 65, 484, 000
16, 853, 000
3, 725 , 000
1, 635,000
780, 000
583, 000
267,000

89 , 327,000
Total
Project costs
The total estimated project cost of this plan for the Central Arizona Project
is $ 719,217,000. Cost estimates are based upon October 1963 price levels with the
exception of power generation and transmission arrangements which are based
upon October 1966 price levels .
Interest during construction amounts to $ 46,993,000 calculated at 348 percent,
making the total Federal investment $ 766,210,000.
Annual operation, maintenance, and replacement costs are estimated at
$ 11,259,000.
Summary of costs
Project costs :
Granite Reef aqueduct$ 336 , 430, 000
Salt-Gila aqueduct_
38 , 400,000
Tucson aqueduct--42, 030, 000
Orme Dam and Reservoir
38, 418,000
Buttes Dam and Reservoir ..
31, 974 , 000
33, 048, 000
Charleston Dam and Reservoir
28, 797, 000
Hooker Dam and Reservoir
Drainage system --10,500,000
Power generation and transmission arrangements91 , 950,000
Subtotal
Indian distribution system.
Water salvage and recovery
Fish hatcheries and wildlife refuge---

651, 547, 000
19, 970, 000
42, 450,000
5, 250, 000

Total project costs_ .
Annual equivalent cost ( 100 years, 342 -percent interest ).

719, 217,000
122, 718, 000

Interest during construction ( 348 percent ) :
Aqueduct system----Power generation and transmission arrangements .
Water salvage and recovery
Total
Annual equivalent cost (100 years, 348 -percent interest) -Annual operation , maintenance, and replacement :
Aqueduct system --Power generation and transmission arrangements .
Water salvage and recovery
Fish hatcheries and wildlife refuge---

40, 462, 000
5, 087 , 000
1 , 444 , COO
46,993, 000
1, 539 , 000

* 3, 203 , 000
6, 566, 000
1,000,000
490,000

Total
11, 259, 000
1 Excludes $5,794,000 investigation costs and $ 19,970,000 Indian distribution system
costs. Benefits for distribution works excluded from project benefits which reflect values at
canalside .
2 Pumping power costs are associated with powerplant and transmission system rather
than aqueduct system .
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Benefit-cost ratio
The benefit- cost ratio, based upon total benefits over a 100 -year period of
analysis, is 2.5 to 1.0.
Benefit- cost ratios
100 years total benefits ..
2.5 to 1.0.
1.5 to 1.0.
100 years direct benefits only .
1 2.5 to 1.0.
50 years — total benefits.
1 1.5 to 1.0.
50 years direct benefits only ----1 Because of declining water supplies, annual irrigation benefits are less in later years .
Therefore, the average annual benefits are greater over the 1st 50 years than over 100 years.
This effect offsets the higher annual costs over 50 years.
Cost allocation
Costs of the water salvage and recovery program , Indian distribution systems,
and fish hatcheries and wildlife refuge were directly assigned to these purposes.
The remaining project costs were allocated among the various purposes using the
separable costs - remaining benefits method and using a 100 -year period of analy
sis and an interest rate of 342 percent. A suballocation of the costs allocated to
power was made among irrigation pumping, M&I pumping and commercial power
sales based on relative uses of power .
Summary of cost allocation

Purpose

Irrigation
Municipal and industrial.
Power
W
Irrigation
M. & I.
(
Commercial
Recreation
Floodcontrol
Fish and wildlife .
Prepaid investigation 2
Subtotal.
Indian distribution system .
Water salvage and recovery
Fish hatcheries and wildlife refuge..

Total..

Project cost

Interest
during con
struction

$ 322, 301, 000
194, 029, 000
91, 950,000
(48, 366, 000)
(16, 474, 000 )
(27, 110, 000)
6 , 343, 000
11, 164, 000
24, 129, 000
1,631, 000
651, 547, 000
3 19, 970, 000
42 ,450,000
5, 250,000
719, 217,000

$ 23, 957, 000 $ 346, 258, 000
12, 924, 000
206 , 953,000
97, 037, 000
5, 087, 000
( 2,676, 000) (51, 042, 000 )
(910, 000) (17, 384, 000)
(1, 501, 000) (28, 611 , 000)
926 , 000
7, 269, 000
812, 000
11, 976, 000
25, 972, 000
1, 843, 000
1,631, 000
45, 549, 000 697, 096, 000
1, 444, 000
43,894, 000
5, 250,000
46, 993, 000 746, 240,000

Total
Federal
investment

Annual
O.M. & R.

1 $ 2, 378,000
1 445,000
16,566,000
(3, 454, 000)
(1, 175, 000 )
( 1,937, 000 )
278,000
34 , 000
68,000

9, 769, 000
1,000,000
490,000
11, 259,000

1 Pumping power costs shown under power allocation .
2 Prepaid from Colorado River development fund . Remainder of investigation costs are allocated among
project purposes.
3 İncluded for authorization purposes but not considered in economic and financial analyses. Repayment
would be deferred under the provisions of the Leavitt Act.
Repayment analysis
Two repayment analyses were made of approaches to accomplish payout of
reimbursable costs within 50 years after completion of facilities. Irrigation
assistance requirement in the first analysis is met by combination of surplus
power revenues, surplus M&I revenues, and ad valorem taxes. In the second
analysis, irrigation assistance is provided only from surplus power revenues and
surplus M&I revenues from an increase in M&I ater charges.

-
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Allocations to commercial power and M&I are returned within 50 years at the
current interest rate of 3.225 . Irrigation costs are repaid within 50years without
interest. Fish and wildlife and recreation costs are repaid in conformance with
the provisions of the Federal Water Project Recreation Act of 1965 ( P.L.89-72 ).
Flood control and costs of the water salvage program are considered nonreimbur
sable. Repayment of costs for the Indian distribution system is deferred under
Leavitt Act provisions. A summary of reimbursable and nonreimbursable costs
is presented in the next table.

Project
cost

Reimbursable :
Irrigation .
Municipal and industrial
Power
Irrigation .
M.
& I.
Commercial
E
Recreation ..
Fish and wildlife

Total......
Nonreimbursable :
Flood control.
Recreation....
Fish and wildlife .
Indian distribution system 1
Water salvage and recovery
Fish hatcheries and wildlife refuge .
Total..
Prepaid investigation costs 2.
Total project cost .

Interest
during con
struction at
3.225 percent

Total for
repayment

$ 322, 301, 000
194, 029, 000
91, 950,000
(48, 366, 000)
( 16, 459, 000 )
( 27, 125, 000)
1, 525, 000
294, 000

$14, 784, 000
2 , 489,000
( 940, 000 )
(1, 549, 000 )
217,000
40,000

$ 322, 301, 000
208, 813, 000
94, 439, 000
(48, 366, 000)
(17,399, 000 )
( 28, 674, 000)
1, 742, 000
334, 000

610, 099, 000

17, 530,000

627, 629, 000

11, 164, 000
4, 818,000
23, 835, 000
19, 970, 000
42, 450, 000
5, 250,000
107, 487, 000
1, 631, 000

11, 164, 000
4, 818, 000
23, 835, 000
19, 970, 000
42, 450,000
5, 250,000
107, 487,000

719, 217,000

1 Repayment deferred under Leavitt Act provisions.
2 Prepaid from Colorado River development fund.
Operation, maintenance, replacement ( OM&R ) costs
Annual operation, maintenance, and replacement (OM & R ) costs for flood
control, water salvage and recovery, fish hatcheries ( with the exception of the
New Mexico Hatchery which will be operated by non-Federal interests ) , and
wildlife refuge are nonreimbursable. Fish and wildlife and recreation costs of
joint facilities are also nonreimbursable under the provisions of P.L. 89–72 as
are separable OM&R costs of facilities administered by Federal agencies. Other
separable OM&R costs of recreation and fish and wildlife will be assumed by
appropriate local entities.
OM&R costs assignable to irrigation include a charge of 3 mills per kilowatt
hour for pumping power ; M&I includes a pumping power charge of 5 mills. All
OM&R costs assigned to the irrigation and M&I purposes are recovered from
water users.
The OM &R costs of the powerplant and transmission facilities will be repaid
from charges to irrigation and M&I pumping and from commercial power sales.
Estimated annual operating costs for irrigation , M&I, and commercial power
vary in accordance with available water supplies.
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Summary of annualoperating expenses for repayment ?

$5, 833, 000
3 , 341, 000
1 , 941, 000
90,000
134, 000
1 Average annual costs over the payout period . Total 0.M. & R. cost of powerplant and
transmission facilities for all power is $6,579,000 .
Repayment with ad valorem tax
This analysis proposes that irrigation water be sold at an average of $10 per
acre- foot at canalside and that municipal and industrial water be sold at an
average of $50 per acre- foot as in previous Central Arizona proposals. Pumping
power rates would be 3 mills per kilowatt-hour for irrigation and 5 mills for
M&I. Surplus power would be sold commercially at an average return of 5 mills
per kilowatt-hour. An ad valorem tax of 0.6 mills per dollar of assessed valuation
would be levied against the taxable real properties of Maricopa , Pinal, and Pima
Counties, Arizona, and applied to the irrigation obligation . The tax yield is
based on a projected increase in the assessed valuation estimated at 3 percent
annually. Repayment would be accomplished in 50 years after completion of
facilities.
Irrigation . Of the reimbursable irrigation costs, excluding power facilities,
of $ 322,301,000, the irrigators would repay $ 95,846,000 directly from water rev
enues. The remaining $ 226,455,000 would be repaid by assistance from revenues
from M&I water sales ( $ 8,282,000 ), power sales ( $72,337,000 ), and ad valorem
tax revenues ( $ 145,836,000 ).
Municipal & Industrial Water.—M&I water users return all reimbursable costs
with interest within 50 years. In addition , M&I water revenues provide repayment
assistance to irrigation .;
Power.-All costs of powerplant and transmission facilities are returned from
irrigation and M&I pumping charges and revenues from commercial sales with
appropriate interest. Surplus power revenues assist in the repayment of irrigation.
Fish and Wildlife and Recreation .The costs associated with these functions
which are reimbursable under the provisions of the Federal Water Project Rec
reation Act ( P.L. 89–72 ) will be repaid under cost-sharing agreements with local
entities.

Irrigation ( including power at 3 mills )
Municipal and industrial water ( including power at 5 mills ) .
Commercial power
Fish and wildlife ( fish hatchery, New Mexico )
Recreation

Summary of repayment analysis with ad valorem tax

Purpose
Irrigation ..
Municipal and industrial
Power , total.
Fish and wildlife .
Recreation ...
Subtotal.
Ad valorem tax .
Total.

Reimbursable
cost

Net revenues
available for
repayment

$322, 301, 000
208, 813,000
94, 439,000
334, 000
1, 742,000
627, 629,000

$ 95, 846,000
217, 095, 000
166, 776, 000
334, 000
1, 742, 000
481, 793, 000
145, 836,000
627, 629,000

627,629,000

Surplus or
deficit

- $ 226, 455,000
8, 282,000
72, 337,000
-145, 836,000
145, 836,000

CENTRAL ARIZONA PROJECT

35

Repayment without ad valorem tax
This analysis proposes that irrigation water be sold at an average of $10
per acre-foot at canalside as in previous Central Arizona proposals . Municipal
and industrial water would be sold at an average of $ 56 per acre - foot, an in
crease of $6 over the $50 rate in previous proposals. The increased revenues
accruing from the M&I sales would provide sufficient repayment assistance to
achieve total project repayment without an ad valorem tax. Pumping power
rates would be 3 mills per kilowatt-hour for irrigation and 5 mills per kilo
watt-hour for M&I. Surplus power would be sold commercially to yield an
average return of 5 mills per kilowatt-hour. The power rates are the same in
both repayment analyses presented herein . Repayment will be accomplished
within 50 years after completion of facilities.
Summary of repayment analysis without ad valorem tax

Purpose

Irrigation.
Municipal and industrial.
Power, total.
Fish and wildlife .
Recreation .
Total ,

Reimburs
able costs

$ 322, 301 , 000
208, 813,000
94,439, 000
334, 000
1,742, 000

627, 629, 000

Net revenues Surplus or
available for
deficit
repayment
$95, 846, 0001- $ 226, 455, 000
363, 906, 000
155, 093, 000
166, 776,000
72, 337,000
334, 000
1,742,000
628,604,000
975,000

Combination of repayment approaches
Under the basic estimates and assumptions of this report as to costs, interest
rates, water supply, power marketing, and other factors, two approaches to the
repayment of the project are presented. Insofar as costs to the project beneficiaries
are concerned , both assume an average return of $10 per acre - foot for irrigation
water at canalside. The first repayment study includes a $50-per -acre-foot M&I
chargeplus the levying of an ad valorem tax while the second study relies entirely
on an increase in the M&I rate to $56 per acre- foot. Combinations of lower ad
valorem taxes with lesser increases in the M&I rate could also be used to demon
strate repayment. Any variations in final plans from the basic underlying assump
tions would, of course, affect the projected costs to the project beneficiaries. It
is not expected , however, that the estimated costs to the beneficiaries would vary
significantly.
Consolidated repayment schedules
Individual payout studies for irrigation , M&I , and power were prepared,
showing year -by -year financial transactions. These studies are interrelated in that
the pumping power charges in the irrigation and M&I schedules are included as
revenue inputs in the power payout. Summaries of the significant payout com
ponents by purposes are presented in the following consolidated payout schedules
for each of the repayment proposals described .

1973
1974
.
1975
.
1976
1977
.
1978
1979
..
1980
1981
1982
1983
1984
.
1985
1986
1987
1988

Year

-5
-672
008
2,017
2, 91
371
445
2,522
,6208
679
763
854
921
005
093
13,69

Net
at
revenue3.225

1,486
51, 55
51, 41
1,525
,51 01
41, 73
41, 41
1,407
1,368
31, 26
1,279
21, 28
1, 74
1, 15
1,051

percent

Interest

046
, 73
48,231
747
, 78
347
, 02
546
, 36
,666
45
,694
44
,613
43
,412
42
,101
41
639
, 64
38,089
336
, 96
,565
34
,587
32
,469
30

Unpaid
balance

046
, 73

Plant
in
service

investment
-bearing
Interest

Power

IREVENUES
&
M.
FROM
ASSISTANCE
1IRRIGATION
.

,366
48

348
, 71

35
335
843
4,062
5,662
6,023
354
6,90
7,051
37,96
7,27
8,053
38,99
8,724
9,049
3,990

,11 76
4,717
4,967
6,852
96,42
6,983
7,014
7,035
7,046
7,046
7,035
7,013
96, 79
6,933
6,876
86, 06

Interest
AssistanceNet
unpaid
on
operating balance
Irrigation
to
Balance
in
irrigation revenueat
plant
3.225
be
to
service
percent
end
repaid
of
year

-free
Interest
investment

thousands
of
)(In
dollars

fcoal
-ired
plant

Tiiiii

Plant
in
service

,43679
,109
145
,481
151
,813
208

Unpaid
balance

,479
36
,250
146
154,004
,460
212
,250
215
,530
216
,490
217
1218
, 50
,495
218
,490
218
,140
218
,448
217
,408
216
214,988
,197
213
,024
211
,440
208

water
industrial
and
Municipal

to

Assistance
irrigation

Rentral
plan
Basin
River
Colorado
Lower
2
canalysis
second
per
feet
cubic
4
project
Arizona
,-m
portion
plant
power
,500
00
egawatt
epayment
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1989
.
1990
1991
.
1992
.
1993
1994_
1995
.
.
1996
1997
1998
.
1999
.
2000
.
2001
2002
2003
.
2004
2005
.
2006
2007
2008
2009
2010
..
2011
.
2012
2013
2014
2015
.
2016
.
2017
.
2018
2019
2020
.
2021
2022
2023
2024
2025

Total

.
table
of
end
at
footnote
See

3,248
3.331
3,401
3,481
53,66
63,41
3,726
3,814
3,886
3,967
4,052
4,152
4,181
24,02
4,234
24, 60
4,288
34,17
4,346
4,375
4, 00
4,29
4,61
4, 82
4,514
4,540
4,567
4,597
64,26
4,658
64,79
74,11
74,40
4,765
4,794
84, 23
84,52
1193
, 75
,204
28
,783
25
,22314
,482
20
,577
17
,503
14
211
, 45
7,94
14,59
326
0

0
0

983
910
832
749
661
567
468
363
251
134
11
0

0
,399
26

,073
46
0, 73
46
348
, 66
348
, 66
0

0

48,371
644
, 56
540
, 04
336
, 23
132
, 21
827
, 87
,627
23
319
, 39
,022
15
6,1076
6,301
1,901
0
52, 28
6,989
411
, 71
915
, 85
520
, 25
,092
25
,689
29
334
, 15
,973
38
643
, 52
346
, 63
153
, 03
,868
67
662
, 62
,485
67
372
, 37
372
, 37

9,721
010
, 51
410
, 02
710
, 37
11,069
411
, 03
,740
11
,045
12
,385
12
,726
12
013
, 26
313
, 46
313
, 46
,321
13
,321
13
213
, 95
,295
13
213
, 95
,269
13
213
, 69
213
, 44
213
, 45
213
, 45
213
, 19
213
, 19
,194
13
13,194
113
, 68
,168
13
,143
13
113
, 43
113
, 17
113
, 17
,092
13
013
, 66
,066
13
013
, 41
,536
570

0
6206
, 30

722
6,625
6,515
6,390
6,249
6,094
6,923
75,35
5,32
5,311
5,072
4,816
54,40
4,256
3,964
3,662
3, 51
3,030
62, 99
2,359
2,007
61, 44
1,270
884
486
75
0

0
0

41
,4205
,015
202
1198
, 28
,781
193
9188
, 61
6183
, 52
,835
177
,525
171
6164
, 72
,257
157
3149
, 03
,772
140
9131
, 66
,901
122
,544
113
9103
, 11
,967
93
783
, 02
173
, 32
2, 22
62
950
, 85
339
, 84
427
, 09
015
, 74
32, 41
0

8208
, 13

8208
, 13

7, 78
10
923
, 72
1, 40
37
350
, 08
4,6351
576
, 94
789
, 11
,828
102
,920
115
,986
128
,052
142
0155
, 93
93
0,155
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1973
1974
1975
.
1976
1977
1978
1979
.
1980
1981
.
1982
1983
.
1984
.
1985
1986
1987
1988
1989
.
1990
.
1991
.
1992
1993
1994

Year

1

-1,560
45
4,425
4,313
4,084
3,942
3,836
3,701
3,552
3,425
3,312
3,185
3,062
948
2,825
2,699
2,584
2,454
32,48
2,236
130
2,033

,12351
4271
, 48
,997
301
,391
319
,078
315
9310
, 94
,052
307
,216
303
5299
, 15
9295
, 63
,538
292
,226
289
,041
286
,979
282
,031
280
2277
, 06
,507
274
,923
271
,469
269
,121
267
264,885
,755
262
,722
260

Net
Unpaid
operating balance
revenue
,12351
,888
269
4300
, 82
,301
322

in
Plant
service

Irrigation

US

13

13
Allowable
Irrigation
12
unpaid
assistance Power
required
balance 13

]of
dollars
[In
thousands

ontinued
C
- ired
plant
fcoal

IM.
&
.

Irrigation Cumula
net
assistance tive
required
balance

Recapitulation

ii

Allowable

Colorad
Lower
River
epayme
-,2
plan
Basin
R
,500 asoant
tnt
analysi
cubic
entral
second
per
feet
c4
00
Arizon
project
egawat
m
powerpl
portion
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1995
.
1996
1997
1998
1999
.
2000
2001
.
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025

Total

1,921
1,846
1,737
61, 34
1,553
1,442
1,398
1,383
1,327
31, 03
21, 60
21, 07
1, 90
1, 37
1, 12
1,069
01, 13
999
956
931
18
75
858
805
777
746
716
663
648
622
579
560
895
, 46

79-247-67-4

0

01
,8258
,955
256
,218
255
,584
253
0252
, 31
,589
250
,191
249
8247
, 08
,481
246
78
1,245
,918
243
,711
242
,521
241
,384
240
,272
239
2238
, 03
,190
237
1236
, 91
2235
, 35
,304
234
29
4,233
,571
232
,766
231
,989
230
2230
, 43
,527
229
,864
228
,216
228
,413
52
821
, 19
0

!

,300
322
,150
299
,45213
1175
, 81
030,150121 821
19
,
59
3
,2322
0
4,226
01
3322
, 55
0

514
54,40
567
597
626
658
679
74, 11
4,740
765
794
8,4 23
852
,337
72

528
,71078
,194
13
,168
13
13,168
,143
13
,143
13
,117
13
,117
13
13,092
13,066
13,066
,01341

683
SIO

,1175
81
030
, 15
,259
21

2,528
6,989
,471
11
,985
15
,303
31
49,064
,829
66
,623
84
4102
, 24
,246
120
0138
, 74
,931
155
,788
173
16,467
3,4 41
0
pro
55
,4155,093
1226

975

975
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.1973
.
1974
.
1975
1976
.
1977
.
1978
1979
1980
.
1981
.
1982
1983
1984
.
.
1985
.
1986
1987
1988
1989
1990
.
,
1991
1992
.
1993

Year

-5
-672
008
02, 17
2, 91
32,71
2,445
2,522
2,608
679
763
2,854
2,921
3,005
3,093
3,169
3,248
3,31
3,401
3,481
53,66

,41 86
51, 55
1,541
51, 25
51, 01
1,473
1,441
1,407
1,368
31, 26
1,279
1,228
1, 74
1, 15
01, 51
983
910
832
749
661

3.225
Net
at
percent
revenue

Interest
Plant
in
service

046
, 73

Unpaid
balance

,04673
248
, 31
747
, 78
,302
47
546
, 36
645
, 66
,694
44
,613
43
,412
42
,101
39,664
,089
38
336
, 96
,565
34
,587
32
,469
30
,204
28
,783
25
,214
23
420
, 82
517
, 77

investment
-bearing
Interest

Power
230

VALOREM
AD
FROM
ASSISTANCE
?IRRIGATION
TAX

,34866
,34871

-38
2,869
347
53,36
4,888
5,200
5,483
75,70
6,083
6,380
6,662
96,40
7,237
7,514
7,91
08,83
38,66
68,47
8,950
29,37
9,520

1, 76
4,719
94,84
86,86
6,994
,62
70
7,122
7,175
7,220
7,257
7,285
7,305
37,17
7,319
37,13
7,298
7,272
7,237
17,92
17,35
7,067

Interest
unpaid
on
AssistanceNet
Irrigation Balance to
operating balance
in
be
to
irrigation revenueat
plant
3.225
repaid
end
service
percent
of
year

Interest
-free
investment

)[In
dollars
of
thousands

fired
coal
-C
plant
ontinued

,43679
,323
146
,545
154
,514
213
,864
216
,970
218
,832
220
,471
222
,876
223
,013
225
,890
225
,513
226
226,878
,958
226
7226
, 63
,285
226
,500
225
4224
, 06
,996
222
,238
221
,136
219
,683
216

Unpaid
balance

436
, 79
,109
145
,481
151
208,813

in
Plant
service

water
industrial
and
Municipal

to

Assistance
irrigation

m
Rentral
plan
Basin
River
Colorado
Lower
2
canalysis
second
per
feet
cubic
,4
project
egawatt
,500
00
epayment
,-Arizona
portion
powerplant
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1994
.
1995
1996
.
1997
1998
.
1999
.
2000
2001
.
.
2002
.
2003
2004
.
2005
.
2006
..
2007
2008
.
.
2009
..
2010
2011
.
.
2012
2013
.
2014
.
2015
..
2016
.
.
2017
..
2018
2019
..
..2020
2021
.
2022
.
.2023
.
2024
2025
.

.
Total

0

0
26,399
0

,51403
,245
11
7,94
4,159
326
0

567
468
363
251
134
11
0

046
, 73
,073
46
48,366
348
, 66
0

0

,371
48
,64456
,504
40
336
, 23
132
, 21
27,887
,627
23
,339
19
,022
15
,676
10
6,301
91, 01
0

2,528
6,989
,471
11
15,985
,525
20
,092
25
29,689
,315
34
,973
38
43,652
,363
48
,103
53
57,868
62,662
67,485
72,337
72,337

,8906
,094
10
,351
10
,643
10
,91035
111
, 87
411
, 59
411
, 59
411
, 34
411
, 34
411
, 08
,408
11
,408
11
,382
11
,31182
311
, 57
311
, 57
311
, 57
11,331
11,331
,306
11
3,1106
211
, 80
11,280
,21155
,255
11
,21129
211
, 29
211
, 04
111
, 78
111
, 78
111
, 53
8489
, 41
,9688
6,897
6,794
6,79
6,551
6,410
6,256
6,088
5,915
5,737
5,53
5,364
5,170
4,968
4,762
4,548
4,328
102
3,868
3,627
3,79
13,23
2,859
2,588
2,307
2,019
1,721
1,414
1,098
772
436
90
,746
272
,865
213
,668
210
,1207
11
1203
, 47
,763
198
,986
193
,783
188
,412
183
,893
177
1172
, 96
,341
166
,297
160
,059
154
147,645
,025
141
,216
134
,187
127
,932
119
,469
112
104,765
,838
96
88,655
80,234
71,542
62,594
,358
53
43,850
034
, 35
923
, 29
,523
13
2,781
0
0
III i II

208,813
8, 13
208

i

.footnote
table
of
end
at
See

3,641
73,26
3,814
3,886
93,67
4,052
4,152
4,181
24,02
4,234
24, 60
4,288
4,317
4,346
4,375
4, 00
4,29
4,461
4,482
4,514
4,540
4,567
4,597
64,26
4,658
4,679
4,711
4,740
4,765
4,794
4,823
4,852
,175
193

8,282

28,82
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.1973
.
1974
1975
.
1976
1977
1978
1979
1980
.
1981
1982
1983
.
1984
.
1985
1986
1987
1988
.
1989
.
1990
1991
1992
1993
1994
1995

Year
Plant
in
service

123
, 51
,888
269
,482
300
,301
322

Unpaid
balance

123
, 51
,448
271
,997
301
3319
, 91
0315
, 78
9310
, 94
0307
, 52
2303
, 16
5299
, 15
9, 63
295
,538
292
2289
, 26
,041
286
,979
282
0280
, 31
2277
, 06
5274
, 07
9271
, 23
,469
269
,121
267
264,885
,755
262
,722
260
,801
258

Net
operating
revenue

-1,560
45
4,425
4,313
4,084
942
836
701
552
425
312
185
062
948
825
699
584
454
348
236
130
2,033
921

Irrigation
Allowable
Irrigation
assistance unpaid
Power
balance
required

ontinued
C
--plan
fired
c, oal
portion
][In
dollars
of
thousands

IM.
&
.

35,459
1,192
21, 27
1,265
1,303
1,342
1,382
1,424
1,466
1,510
1,556
1,602
1,649
1,700
1,750
81, 02
1,857
1,913
1,970
2,029
02,90
12,53
2,218

Revenue Irrigation
assistance
from
0.6
required
ad
mill
tax
valorem

Recapitulation

,4559
6,651
7,878
9,143
410
, 46
7,1188
13,170
14,594
16,060
17,570
,126
19
20,728
322
, 77
0,2477
,827
25
27,629
429
, 86
,399
31
369
,398
35
488
639
, 41
841
, 59

Cumula
tive
net
balance

R,500
plan
Basin
River
Colorado
2Lower
canalysis
second
per
feet
cubic
,4
project
Arizona
-m
powerplant
entral
00
egawatt
epayment
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19.com

Total

846
1,737
634
553
442
398
383
327
303
21, 60
21, 07
1, 90
1,137
1, 12
01, 69
1,013
999
956
931
875
858
805
777
746
716
663
648
622
579
560
8,9546
9256
, 55
18
,2255
5253
, 84
0252
, 31
,589
250
,191
249
247,808
,481
246
1245
, 78
9243
, 18
,711
242
5, 21
241
3240
, 84
,272
239
2238
, 03
1237
, 90
,191
236
2235
, 35
3234
, 04
,429
233
,571
232
,766
231
9230
, 89
2, 43
230
5229
, 27
,864
228
2, 16
228
,413
52
821
, 19
0
0
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iii
:W1R.oot
iassumptions
canalside
at
-f,$1delivered
acre
&I;Mper
rrigation
0ater
.ate
-i.P$56.05
center
load
or
pumps
to
,3mdelivered
pumping
kilo
per
rrigation
ills
ower
M.ills
hour
Iwatt
5m&
;rpumping
hour
kilowatt
,per
sales
commercial
for
esidual
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3322
, 01

1.3 969-73
cumulative

!!
!!!!!!
!!!!!!!!!!!
28,82
,2882

1175
, 81
,03015
2
,
21
226,5945
55
4,226

i

,301
322

,301
322
,150
299
452
, 13
821
, 19
0
0

!!!!!!!
1
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,1175
81
30
,015
221
, 59
, 55
4226

2,528
,461
4, 82
4,514
4,540
4,567
4,597
4,626
4,658
4,679
74,11
4,740
74,65
74,94
84,23
4,852
72,337

123
495
570
62,48
2,727
809
893
980
070
161
256
3,54
3,455
3,558
3,665
73,75
3,889
4,004
4,125
4,249
4,376
4,508
64, 42
74,82
94, 25
5,074
5,226
702
36
8,145

.
!!!!!!!

.5mills

1996
.
1997
.
1998
.
1999
2000
.
.
2001
2002
.
2003
.
.
2004
.
2005
.
2006
2007
2008
2009
.
.
2010
.
2011
2012
2013
.
.
2014
2015
.
2016
2017
2018
2019
2020
.
.
2021
2022
2023
.
2024
2025

:W2R&.oot
iassumptions
canalside
at
-f,$1delivered
acre
I;Mper
rrigation
0ate
ater
.
-i.P$5rrigation
center
load
or
pumps
to
,3mdelivered
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U.S. DEPARTMENT OF THE INTERIOR ,
OFFICE OF THE SECRETARY,
Washington, D.C. , April 28, 1967.
Hon . HENRY M. JACKSON ,
Chairman , Committee on Interior and Insular Affairs,
U.S. Senate, Washington , D.O.
DEAR SENATOR JACKSON : Your letter of April 5 requested a report on S. 861,
S. 1004, S. 1242, and S. 1409. These bills, like S. 1013, deal with Colorado River
authorizations.
Our letter of February 15 to the President of the Senate submitted the Admin
istration's recommendations on Colorado River legislation . The draft bill trans
mitted with that letter was introduced by you ( S. 1013 ) at our request on Feb
ruary 17. On the same date, Senator Hayden introduced a similar bill ( S. 1004 )
on his own behalf and on behalf of Senators Fannin and Cannon as well as
yourself.
Since the issues involved in Colorado River resource development are dealt with
in depth in our letter of February 15, we request that that letter be considered
as our basic report on these bills, and that this letter be regarded as in the nature
of a supplemental report.
As indicated above, the differences between S. 1013 and S. 1004 are few. Both
would ( a ) authorize the Central Arizona project, ( b ) provide for water salvage
programs and ground -water recovery along the lower Colorado, and ( c ) cover a
number of items of mutual concern to the upper and lower Colorado River basins.
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The few differences between the two bills and our comments thereon are as
follows :
( 1 ) The Granite Reef aqueduct of the Central Arizona project would have
a capacity of 2,500 cubic feet per second under the Administration's recommen
dation ( S. 1013 ), while the capacity is specified in S. 1004 as not less than 3,000
c.f.s.
Comment. The Central Arizona project originally was formulated on the basis
of an 1,800 c.f.s. aqueduct having a diversion capacity of 1.2 million acre- feet per
year. With the 4.4 million acre -feet priority to California in effect it would
require an aqueduct capacity of 2,500 c.f.s. to divert an average annual quantity
of 1.2 million acre- feet over the 50 -year payout period . Additionally, a 2,500 c.f.s.
aqueduct would have a maximum diversion capacity of 1.6 million acre - feet in
any one year which, together with other uses of Colorado River water by
Arizona, would permit Arizona to use its full entitlement of 2.8 million acre -feet
in those years when 7.5 million acre -feet of Colorado River water are available
for consumptive use in the Lower Basin . A 2,500 c.f.s. aqueduct could be serviced
by approximately 400 megawatts of thermal power. A 3,000 c.f.s. aqueduct
would require an additional 70 megawatts, which would increase the prepaid
purchase costs in a non -Federal steamplant.
( 2 ) S. 1004 omits section 2 ( b ) ( 3 ) of S. 1013 which provides expressly that
costs to be borne by the United States under the Federal prepayment arrangements for thermal power to meet Ceneral Arizona projeet pumping requirements
shall not include interest, financing charges, taxes or other similar items.
Comment. These items could be omitted as a matter of negotiation even though
no specific instruction to that effect is included in the legislation . It may be that
the specific language we have proposed is unduly restrictive in respect of items
such as sales taxes on equipment and supplies if purchased outside the state in
which the plant would be constructed .
( 3 ) S. 1004 omits a provisions included in section 2 ( d ) ( 2) of S. 1013 which
provides for a review of other requirements for water in the Central Arizona
projects service area before irrigation water supply contracts may be renewed .
Comment. The omitted provision is similar to a provision first included as sec
tion 107 ( e ) of the draft bill transmitted with our report of April 9, 1964, to the
Senate Committee on Interior and Insular Affairs on S. 1658 in the 88th Congress.
Our report of May 18, 1965 , to your Committee on S. 75 and S. 1019, '89th Con
gress, also proposed its inclusion . We reiterate here what was said in that letter :
" Until such time as sufficient water is available to meet all demands, it is
important that legislation authorizing new projects using lower basin Colorado
River water include the mechanisms whereby the availability of water as
between irrigation and municipal and industrial uses can be further considered
from time to time. Irrigation water contracts should be of a definite term - long
enough to justify investments and development to put the water to use , but
nevertheless with a finite time limit — to provide the opportunity for reappraisal
of the water situation at the end of the contract period looking to the dedication :
of water to its highest use at that time. We recognize that this is a departure
from the permanent service requirement of the Boulder Canyon Project Act and
the provisions of the act of July 2, 1956 ( 70 Stat. 415 ) providing for the renewal
of irrigation water delivery contracts. It is, however, in our view justified by
the conditions now prevailing in the Southwest ."
( 4 ) Section 6 of S. 1004 omits the requirement of the identically numbered
section in S. 1013 requiring a report by the State Department and Presidential
approval of a definite plan report before ground-water recovery programs may
be undertaken in the Yuma area .
Comment. The Mexican government has been concerned about possible adverse
effects of ground-water recovery in the Yuma area upon the flow of underground
water across the international boundary . We do not propose to do more through
these ground -water recovery programs than to recover the recharge which occurs
from surface irrigation in the Yuma area . Consequently , there will be no reduc
tion in the ground water which would flow into Mexico in this area in the
absence of irrigation on the American side of the border. However, in view
of the concern of the Mexican government, the Administration believes the pro
vision should be retained .
( 5 ) S. 1004 omits section 7 of S. 1013 which would remove the reach of the
Colorado River between Lake Mead and Glen Canyon Dam from the licensing
jurisdiction of the Federal Power Commission .
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Comment. Our letter of February 15 to the President of the Senate recommends
that Marble Canyon dam be eliminated from the Colorado River development
program and that consideration of Hualapai ( Bridge Canyon ) dam be deferred
pending study by the National Water Commission. Enlargement of Grand
Canyon National Park to include the Marble Canyon site, as we have recom
mended, would, of course , eliminate the need for this provision so far as concerns
that site. However, it would still be necessary to place a moratorium on the
Hualapai site to preserve the status quo pending final decision as to its disposition.
S. 861, S. 1242, and S. 1409 are similar in most respects, and have each evolved
from H.R. 4671, 89th Congress, as reported out by the House Committee on
Interior and Insular Affairs in August of last year. They are also similar in
most respects to H.R. 3300 which is now before the House Committee. Our
reasons for proposing that the approach of these bills be dropped in favor of
that taken by S. 1013 and S. 1004 are fully set out in our letter of February 15.
In summary, we recommend enactment of either S. 1013 or S. 1004, if amended
to conform thereto . We recommend also that Grand Canyon National Park be
enlarged as proposed in our letter of March 9 to the President of the Senate.
As stated in our letter of February 15 to the President of the Senate, these bills
would seem to be the appropriate vehicle to authorize the Animas- La Plata and
Dolores projects.
The Bureau of he Budget has advised that there is no objection to the presenta
tion of this supplemental report, and that the enactment of legislation to
authorize the Central Arizona project as proposed in our letter of February 15
to the President of the Senate and in s. 1013 is in accord with the program of
the President.
Sincerely yours ,
STEWART L. UDALL,
Secretary of the Interior.
EXECUTIVE OFFICE OF THE PRESIDENT,
BUREAU OF THE BUDGET,
Washington , D.C. , April 28, 1967.
Hon . HENRY M. JACKSON,
Chairman , Committee on Interior and Insular Affairs,
United States Senate, Washington, D.C.
DEAR MR. CHAIRMAN : This responds to your letter of April 5, 1967, requesting
the views of the Bureau of the Budget on S. 861, S. 1242, and S. 1409, bills “ To
authorize the construction , operation, and maintenance of the Colorado River
Basin project , and for other purposes," and on S. 1004, a bill “ To authorize the
construction , operation , and maintenance of the central Arizona project, Arizona
New Mexico, and for other purposes.”
The purposes of these bills are stated in their titles.
By letter of February 15, 1967, the Scretary of the Interior submitted recom
mendations to the President of the Senate on Colorado River legislation. The
draft bill transmitted with that letter was introduced by you ( S. 1013 ) on Feb
ruary 17, 1967 .
S. 1013 reflects the position of the Administration and, accordingly , we recom
mend that it be enacted in lieu of the bills on which our views were requested.
Sincerly yours ,
WILFRED H. ROMMEL ,
Assistant Director for Legislative Reference.

[ S. 861 , 90th Cong. , first sess. ]
A BILL To authorize the construction, operation, and maintenance of the Colorado River
Basin project, and for other purposes

Be it enacted by the Senate and House of Representatives of the United States
of America in Congress assembled,
TITLE I - COLORADO RIVER BASIN PROJECT : OBJECTIVES
SEC. 101. That this Act may be cited as the " Colorado River Basin Project Act".
SEC. 102. The Congress recognizes that the present and growing water shortages
in the Colorado River Basin constitute urgent problems of national concern , and
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accordingly authorizes and directs the National Water Commission and the Water
Resources Council, established by the Water Resources Planning Act ( Public
Law 89–80 ), to give highest priority to the preparation of a plan and program for
the relief of such shortages, in consultation with the States and Federal entities
affected, as provided in this Act. This program is declared to be for the purposes,
among others, of regulating the flow of the Colorado River ; controlling floods ;
improving navigation ; providing for the storage and delivery of the waters of
the Colorado River for reclamation of lands, including supplemental water sup
plies, for municipal, industrial, and other beneficial purposes ; improving water
quality ; providing for basic public outdoor recreation facilities ; improving con
ditions for fish and wildlife ; and the generation and sale of hydroelectric power as
an incident of the foregoing purposes.
TITLE II—SOUTHWEST INVESTIGATIONS AND PLANNING
SEC. 201. ( a ) The Council, in consultation with the Commission , acting in ac
cordance with the procedure prescribed in section 103 of the Water Resources
Planning Act, shall within one hundred and twenty days following the effective
date of this Act establish principles, standards, and procedures for the program
of investigations and submittal of plans and reports authorized by this section
and section 203. The Secretary of the Interior hereinafter referred to as the “ Sec
retary ” ), under the direction of the Commission , in conformity with the principles,
standards, and procedures sò established, is authorized and directed to
( 1 ) prepare estimates of the long-range water supply available for con
sumptive use in the Colorado River Basin, of current water requirements
therein, and of the rate of growth of water requirements therein to at least
the year 2030 ;
( 2 ) investigate sources and means of supplying water to meet the current
and anticipated water requirements of the Colorado River Basin, including
reductions in losses, importations from sources outside the natural drainage
basin of the Colorado River system , desalination, weather modification, and
other means ;
( 3 ) investigate projects with the lower basin of the Colorado River, in
cluding projects on tributaries of the Colorado River, where undeveloped
water supplies are available or can be made available by replacement or
exchange ;
( 4 ) undertake investigations, in cooperation with other concerned agen
cies, of the feasibility of proposed development plans in maintaining an ade
quate water quality throughout the Colorado River Basin ;
(5 ) investigate means of providing for prudent water conservation prac
tices to permit maximum beneficial utilization of available water supplies
in the Colorado River Basin ;
( 6 ) investigate and prepare estimates of the long - range water supply in
States and areas from which water may be imported into the Colorado River
system , together with estimates of the probable ultimate requirements for
water within those States and areas of origin , for all purposes, including,
but not limited to, consumptive use, navigation, river regulation, power, en
hancement of fishery resources, pollution control, and disposal of wastes to
the ocean , and estimates of the quantities of water, if any, that will be
available in excess of such requirements in the States and areas of origin
for exportation to the Colorado River system ; and
( 7 ) investigate current and anticipated water requirements of areas out
side the natural drainage areas of the Colorado River system which feasibly
can be served from importation facilities en route to the Colorado River
system.
( b ) The Secretary is authorized and directed to prepare reconnaissance reports
of a staged plan or plans for projects adequate, in its judgment, to meet the
requirements reported under subsection ( a ) of this section, in conformity with
section 202.
( c ) The plan for the first stage of works to meet the future requirements of
the areas of deficiency and surplus as determined from studies performed pur
suant to this section shall include, but not be limited to, import works necessary
to provide two million five hundred thousand acre -feet annually for use from the
main stream of the Colorado River below Lee Ferry, including satisfaction of
the obligations of the Mexican Water Treaty and losses of water associated with
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the performance of that treaty. Plans for import works for the first stage may
also include facilities to provide water in the following additional quantities :
( 1 ) Up to two million acre- feet annually in the Colorado River for use in
the Lower Colorado River Basin ;
( 2 ) Up to two million acre- feet annually in the Colorado River system
for use in the Upper Colorado River Basin, directly or by exchange ;
( 3 ) Such additional quantities, not to exceed two million acre - feet an
nually, as the Secretary finds may be required and marketable in areas
which can be served by said importation facilities en route to the Colorado
River system .
( d ) The Congress declares that the satisfaction of the requirements of the
Mexican Water Treaty constitutes a national obligation . Accordingly, the States
of the upper division ( Colorado, New Mexico , Utah , and Wyoming ) and States
of the lower division ( Arizona , California , and Nevada ) shall be relieved from
all obligations which may have been imposed upon them by article III ( c ) of
the Colorado River Compact when the President issues the proclamation specified
in section 305 ( b ) of this Act.
( e ) The Secretary shall submit annually to the Commission , the President,
and the Congress reports covering progress on the investigations and reports au
thorized by this section .
SEC. 202. ( a ) In planning works to import water into the Colorado River system
from sources outside the natural drainage areas of the system , the Secretary
shall make provision for adequate and equitable protection of the interests of
the States and areas of origin , including ( in the case of works to import water
for use in the lower basin of the Colorado River ) assistance from the develop
ment fund established by title IV of this Act, to the end that water supplies may
be available for use therein adequate to satisfy their ultimate requirements at
prices to users not adversely affected by the exportation of water to the Colorado
River system.
( b ) All requirements, present or future, for water within any State lying
wholly or in part within the drainage area of any river basin and from which
water is exported by works planned pursuant to this Act shall have a priority
of right in perpetuity to the use of the waters of that river basin, for all purposes,
as against the uses of the water delivered by means of such exportation works,
unless otherwise provided by interstate agreement.
SEC . 203. ( a ) On or before December 31 , 1970 , the Secretary shall submit a
proposed reconnaissance report on the first stage of the staged plan of develop
ment to the Commission and affected States and Federal agencies for their
comments and recommendations which shall be submitted within six months
after receipt of the report.
( b ) After receipt of the comments of the Commission , affected States, and
Federal agencies on such reconnaissance report, but not later than January 1,
1972, the Secretary shall transmit the report to the President and , through the
President, to the Congress. All comments received by the Secretary under the
procedure specified in this section shall be included therein , The letter of trans
mittal and its attachments shall be printed as a House or Senate document.
( c ) The Secretary shall proceed promptly thereafter with preparation of a
feasibility report on the first stage of said plan of development if he finds, on the
basis of reconnaissance investigations pursuant to section 201, that a water supply
surplus to the needs of the area of origin exists, benefits of the proposed first
stage exceed costs, and repayment can be made in accordance with titles III and
IV of this Act. Such feasibility report shall be submitted to the Commission and
to the affected States and Federal agencies not later than January 1, 1973 .
( d ) After receipt of the comments of the Commission and affected States
and Federal agencies on such feasibility report, but not later than June 30 ,
1973. the Secretary shall transmit his final report to the President and, through
the President, to the Congress. All comments received by the Secretary under
the procedure specified in this section shall be included therein. The letter of
transmittal and its attachments shall be printed as a House or Senate document.
SEC. 204. There are hereby authorized to be appropriated such sums as are
required to carry out the purposes of this title.

TITLE III - AUTHORIZED UNITS : PROTECTION OF EXISTING USES
SEC. 301. The Secretary shall construct, operate, and maintain the lower basin
units of the Colorado River Basin project ( herein referred to as the “ project" ) ,
described in sections 302, 303, 304, 305, and 306 .
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SEC. 302. The main stream reservoir division shall consist of the Hualapai
( formerly known as Bridge Canyon ) unit, including a dam, reservoir , power
plant, transmission facilities, and appurtenant works, and the Coconino and
Paria River silt-detention reservoirs : Provided, That ( 1 ) Hualapai Dam shall
be constructed so as to impound water at a normal surface elevation of one
thousand eight hundred and sixty-six feet above mean sea level, ( 2) fluctuations
in the reservoir level shall be restricted, so far as practicable, to a regimen of
ten feet, and ( 3 ) this Act shall not be construed to authorize any diversion of
water from Hualapai Reservoir except for incidental uses in the immediate
vicinity. The Congress hereby declares that the construction of the Hualapai
Dam herein authorized is consistent with the Act of February 26, 1919 ( 40 Stat.
1175 ) . No licenses or permits shall be issued hereafter under the Federal Power
Act for projects on the Colorado River between Glen Canyon Dam and Lake
Mead.
SEC . 303. ( a ) As fair and reasonable payment for the permanent use by the
United States of not more than twenty -five thousand acres of land designated
by the Secretary as necessary for the construction , operation , and maintenance
of the Hualapai unit, said land being a part of the tract set aside and reserved
by the Executive order of January 4, 1883, for the use and occupancy of the
Hualapai Tribe of Arizon ( 1 Kappler, Indian Laws and Treaties, 804 ), $ 16,398,000
shall be transfered in the Treasury, during construction of the unit, to the credit
of the Hualapai Tribe from funds appropriated from the general fund of the
Treasury to the Department of the Interior, Bureau of Reclamation, for construc
tion of the project and , when so transferred , shall draw interest at the rate of
4 per centum per annum until expended . The funds so transferred may be ex
pended, invested, or reinvested pursuant to plans, programs, and agreements
duly adopted or entered into by the Hualapai Tribe, subject to the approval of
the Secretary, in accordance with the tribal constitution and charter.
( b ) As part of the construction and operation of the Hualapai unit , the Sec
retary shall ( 1 ) construct a paved road , having a minimum width of twenty
eight feet, from Peach Springs, Arizona, through and along Peach Springs Canyon
within the Hualapai Indian Reservation , to provide all-weather access to the
Hualapai Reservoir ; and ( 2 ) make available to the Huala paiTribe up to twenty
five thousand kilowatts and up to one hundred million kilowatt-hours annually
of power from the Hualapai unit at the lowest rate established by the Secretary
for the sale of firm power from said unit for the use of preferential customers :
Provided , That the tribe may resell such power only to users within the Hualapai
Reservation : Provided further, That the Hualapai Tribal Council shall notify
the Secretary in writing of the reasonable power requirements of the tribe up
to the maximum herein specified , for each three-year period in advance begin
ning with the date upon which power from the Hualapai unit becomes available
for sale. Power not so reserved may be disposed of by the Secretary for the
enefit of the development fund.
( c ) Except as to such lands which the Secretary determines are required
for the Hualapai Dam and Reservoir site and the construction of operating
campsite and townsite, all minerals of any kind whatsoever, including oil and
gas but excluding sand and gravel and other building and construction materials,
within the areas used by the United States pursuant to this section are hereby
reserved to the Hualapai Tribe : Provided , That no permit, license, lease or other
document covering the exploration for or the extraction of such materials shall
be granted by the tribe nor shall the tribe conduct such operations for its own
account, except under such conditions and with such stipulations as are necessary
to protect the interests of the United States in the construction, operation, and
maintenance of the Hualapai unit.
( d ) The Hualapai Tribe shall have the exclusive right, if requested in writing
by the tribe, to develop the recreation potential of, and shall have the exclusive
right to control access to, the reservoir shoreline adjacent to the reservation ,
subject to conditions established by the Secretary for use of the reservoir to
protect the operation of the project. Any recreation development established by
the tribe shall be consistent with the Secretary's rules and regulations to protect
the overall recreation development of the project. The tribe and the members
thereof shall have nonexclusive personal rights to hunt and fish on the reservoir
without charge, but shall have no right to exclude others from the reservoir
except as to those who seek to gain access through the Hualapai Reservation,
nor the right to require payments to the tribe except for the use of tribal lands
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or facilities : Provided , That under no circumstances will the Hualapai Tribe
make any charge, or extract any compensation , or in any other manner restrict
the access or use of the paved road to be constructed within the Hualapai Indian
Reservation pursuant to this Act. The use by the public of the water areas of
the project shall be pursuant to such rules and regulations as the Secretary may
prescribe.
( e ) Except as limited by the foregoing, the Hualapai Tribe shall have the
right to use and occupy the area of the Hualapai unit within the Hualapai
Reservation for all purposes not inconsistent with the construction , operation,
and maintenance of the project and townsite, including, but not limited to, the
right to lease such lands for farming, grazing, and business purposes to members
or nonmembers of the tribe and the power to dispose of all minerals as provided
in paragraph ( c ) hereof.
( f ) Upon a determination by the Secretary that all of any part of the lands
utilized by the United States pursuant to paragraph ( a ) of this section is no
longer necessary for purposes of the project, such lands shall be restored to the
Hualapai Tribe for its full use and occupancy .
( g ) No part of any expenditures made by the United States, and no reservation
by or restoration to the Hualapai Tribe of the use of land under any of the
provisions of this section shall be charged by the United States as an offset or
counterclaim against any claim of the Hualapai Tribe against the United States
other than claims arising out of the utilization of lands for the project : Provided ,
however, That the payment of moneys and other benefits as set forth herein shall
constitute full, fair, and reasonable payment for the permanent use of the lands
by the United States.
( h ) All funds authorized by this section to be paid or transferred to the
Hualapai Tribe, and any per capita distribution derived therefrom, shall be
exempt from all forms of State and Federal income taxes.
( i ) No payments shall be made or benefits conferred as set forth in this
section until the provisions hereof have been accepted by the Hualapai Tribe
through resolution duly adopted by its tribal council. In the event such resolution
is not adopted within six months from the effective date of this Act, and liti
gation thereafter is instituted regarding the use by the United States of lands
within the Hualapai Reservation or payment therefor, the amounts of the pay
ments provided herein and the other benefits set out shall not be regarded as
evidencing value or as recognizing any right of the tribe to compensation.
SEC. 304. ( a ) The Central Arizona unit shall consist of the following principal
works : ( 1 ) a system of main conduits and canals, including a main canal and
pumping plants ( Granite Reef aqueduct and pumping plants) , for diverting and
carrying water from Lake Havasu to Orme Dam or suitable alternative, which
system shall have a capacity of one thousand eight hundred cubic feet per second
( A ) unless the definite plan report of the Bureau of Reclamation shows that
additional capacity ( i) will provide an improved benefit-to -cost ratio and ( ii )
will enhance the ability of the Central Arizona unit to divert water from the
main stream to which Arizona is entitled and ( B ) unless the Secretary finds that
the additional cost resulting from such additional capacity can be financed by
funds from sources other than the funds credited to the development fund pur
suant to section 403 of this Act and without charge, directly or indirectly, to
water users or power customers in the States of California and Nevada ; ( 2 )
Orme Dam and Reservoir and power -pumping plant or suitable alternative ;
( 3 ) Buttes Dam and Reservoir, which shall be so operated as to not prejudice
the rights of any user in and to the waters of the Gila River as those rights are
set forth in the decree entered by the United States District Court for the
District of Arizona on June 29, 1935 , in United States against Gila Valley Irri
gation District and others (Globe Equity Number 59) ; ( 4 ) Hooker Dam and
Reservoir, which shall be constructed to an initial capacity of ninety-eight
thousand acre-feet and in such a manner as to permit subsequent enlargement
of the structure ( to give effect to the provisions of section 304 ( c ) and ( d ) ) ;
( 5 ) Charleston Dam and Reservoir ; ( 6 ) Tucson aqueducts and pumping plants ;
( 7 ) Salt -Gila aqueduct ; ( 8 ) canals, regulating facilities, powerplants, and elec
trical transmission facilities ; ( 9 ) related water distribution and drainage
works ; and ( 10 ) appurtenant works.
( b ) Unless and until otherwise provided by Congress, water from the natural
drainage area of the Colorado River system diverted from the main stream below
Lee Ferry for the Central Arizona unit shall not be made available directly or
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indirectly for the irrigation of lands not having a recent irrigation history as
determined by the Secretary, except in the case of Indian lands, national wild
life refuges, and, with the approval of the Secretary, State-administered wildlife
management areas. It shall be a condition of each contract under which such
water is provided under the Central Arizona unit that ( 1 ) there be in effect
measures, adequate in the judgment of the Secretary, to control expansion of
irrigation from aquifers affected by irrigation in the contract service area ;
( 2 ) the canals and distribution systems through which water is conveyed after
its delivery by the United States to the contractors shall be provided and main
tained with linings, adequate in his judgment to prevent excessive conveyance
losses ; ( 3 ) neither the contractor nor the Secretary shall pump or permit others
to pump ground water from lands located within the exterior boundaries of any
Federal reclamation project or irrigation district receiving water from the Cen .
tral Arizona unit for any use outside such Federal reclamation project or irriga
tion district, unless the Secretary and the agency or organization operating and
maintaining such Federal reclamation project or irrigation district shall agree
or shall have previously agreed that a surplus of ground water exists and that
drainage is or was required ; and ( 4 ) all agricultural, municipal, and industrial
waste water, return flow , seepage, sewage effluent, and ground water located in
or flowing from contractor's service area originating or resulting from ( i )
waters contracted for from the Central Arizona unit or ( ii ) waters stored or
developed by any Federal reclamation project are reserved for the use and benefit
of the United States as a source of supply for the service area of the Central
Arizona unit or for the service area of the Federal reclamation project, as the
case may be : Provided, That notwithstanding the provisions of clause ( 3 ) of this
sentence, the agricultural, municipal, and industrial waste water, return flow ,
seepage, sewage effluent, and ground water in or from any such Federal recla
mation project, may also be pumped or diverted for use and delivery by the
United
ates elsewhere in the service area of the Central Arizona unit, if not
needed for use or reuse in such Federal reclamation project.
( c ) The Secretary may require as a condition in any contract under which
water is provided from the Central Arizona unit that the contractor agree to
accept main stream water in exchange for or in replacement of existing supplies
from sources other than the main stream. The Secretary shall so require in
contracts with such contractors in Arizona who also use water from the Gila
River system, to the extent necessary to make available to users of water from
the Gila River system in New Mexico additional quantities of water as provided
in and under the conditions specified in subsections ( e ) and ( f ) of this section :
Provided , That such exchanges and replacements shall be accomplished without
economic injury or cost to such Arizona contractors.
( d ) In times of shortage or reduction of main stream water for the Central
Arizona unit ( if such shortages or reductions should occur ) , contractors which
have yielded water from other sources in exchange for main stream water sup
plied by that unit shall have a first priority to receive main stream water, as
against other contractors supplied by that unit which have not so yielded water
from other sources, but only in quantities adequate to replace the water so yielded.
( e ) In the operation of the Central Arizona unit, the Secretary shall offer
to contract with water users in New Mexico for water from the Gila River, its
tributaries and underground water sources, in amounts that will permit con
sumptive use of water in New Mexico not to exceed an annual average in any
period of ten consecutive years of eighteen thousand acre -feet, including reservoir
evaporation, over and above the consumptive uses provided for by article IV of
the decree of the Supreme Court of the United States in Arizona against Cali
fornia ( 376 U.S. 340 ) . Such increased consumptive use shall not begin until and
shall continue only so long as delivery of Colorado River water to downstream
Gila River users in Arizona is being accomplished in accordance with this Act,
in quantities sufficient to replace any diminution of their supply resulting from
such diversions from the Gila River, its tributaries and underground water
sources. In determining the amount required for this purpose full consideration
shall be given to any differences in the quality of the waters involved.
( f ) The Secretary shall further offer to contract with water users in New
Mexico for water from the Gila River, its tributaries and underground water
sources in amounts that will permit consumptive uses of water in New Mexico
not to exceed an annual average in any period of ten consecutive years of an
additional thirty thousand acre -feet, including reservoir evaporation. Such fur
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ther increases in consumptive use shall not begin until and shall continue only so
long as works capable of importing water into the Colorado River system have
been completed and water sufficiently in excess of two million eight hundred
thousand acre-feet per annum is available from the main stream of the Colorado
River for consumptive use in Arizona to provide water for the exchanges herein
authorized and provided. In determining the amount required for this purpose
full consideration shall be given to any differences in the quality of the waters
involved .
All additional consumptive uses provided for in subsections ( e ) and ( f ) of
this section shall be subject to all rights in New Mexico and Arizona as estab
lished by the decree entered by the United States District Court for the District
of Arizona on June 29, 1935, in United States against Gila Valley Irrigation Dis
trict and others (Globe Equity Number 59 ) and to all other rights existing on
the effective date of this Act in New Mexico and Arizona to water from the Gila
River, its tributaries and underground water sources, and shall be junior thereto
and shall be made only to the extent possible without economic injury or cost
to the holders of such rights.
SEC. 305. ( a ) Article II ( B ) ( 3 ) of the decree of the Supreme Court of the
United States in Arizona against California ( 376 U.S. 340 ) shall be so adminis
tered that in any year in which, as determined by the Secretary, there is insuffi
cient main stream Colorado River water available for release to satisfy annual
consumptive use of seven million five hundred thousand acre -feet in Arizona,
California, and Nevada , diversions from the main stream for the Ceneral Arizona
unit shall be so limited as to assure the availability of water in quantities suffi
cient to provide for the aggregate annual consumptive use by holders of present
perfected rights, by other users in the State of California served under existing
contracts with the United States by diversion works heretofore constructed and
by other existing Federal reservations in that State, of four million four hundred
thousand acre - feet of main stream water, and by users of the same character in
Arizona and Nevada. Water users in the State of Nevada shall not be required to
bear shortages in any proportion greater than would have been imposed in the
absence of this section 305 ( a ) . This section shall not affect the relative priorities ,
among themselves, of water users in Arizona, Nevada, and California which are
senior to diversions for the Central Arizona unit, or amend any provisions of
said decree.
( b ) The limitation stated in paragraph ( a ) shall cease whenever the President
shall proclaim that works have been completed and are in operation , capable in
his judgment of delivering annually not less than two million five hundred thou
sand acre -feet of water into the main stream of the Colorado River below Lee
Ferry from sources outside the natural drainage area of the Colorado River
system ; and that such sources are adequate, in the President's judgment, to
supply such quantities without adverse effect upon the satisfaction of the fore
seeable water requirements of any State from which such water is imported into
the Colorado River system . Such imported water shall be made available for use
in accordance with subsection ( c ) of this section .
( c ) To the extent that the flow of the main stream of the Colorado River is
augmented by such importations in order to make sufficient water available for
release, as determined by the Secretary pursuant to article II ( B ) ( 1 ) of the
decree of the Supreme Court of the United States in Arizona against California
( 376 U.S. 340 ) , to satisfy annual consumptive use of two million eight hundred
thousand acre-feet in Arizona, four million four hundred thousand acre - feet in
California , and three hundred thousand acre-feet in Nevada , respectively , the
Secretary shall make such additional water available to users of main stream
water in those States at the same costs and on the same terms as would be appli
cable if main stream water were available for release in the quantities required
to supply such consumptive use, taking into account, among other things, ( 1 )
the nonreimbursable allocation to the replenishment of the deficiencies occa
sioned by satisfaction of the Mexican Treaty burden provided for in section 401 ,
and ( 2 ) such assistance as may be available from the development fund estab .
lished by title IV of this Act.
( d ) Imported water made available for use in the lower basin to supply ag
gregate annual consumptive uses from the main stream in excess of seven million
five hundred thousand acre-feet shall be offered by the Secretary for use in the
States of Arizona, California , and Nevada in the proportions provided in article
II ( b ) ( 2 ) of said decree. The Secretary shall establish prices therefor which take
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into account such assistance as may be available from the development fund
established by title IV of this Act in excess of the demands upon that fund oc
casioned by the requirements stated in subsection ( c ) of this section . Within
each State, opportunity to take such water shall first be offered to persons or
entities who are water users as of the effective date of this Act, and in quantities
equal to the deficiencies which would result if the total quantity available for
consumptive use from the main stream in such State were only the quantity ap
portioned to that State by article II ( B ) ( 1 ) of said decree.
( e ) Imported water made available for use in the upper basin of the Colorado
River, directly or by exchange, shall be offered by the Secretary for contract
by water users in the States of Colorado , New Mexico, Utah, and Wyoming in
the proportions, as among those States, stated in the Upper Colorado River
Basin Compact, and at prices which take into account such assistance as may
be available from the Upper Colorado River Basin Fund , in excess of the de
mands upon that fund occasioned by the requirements of the Colorado River
Storage Project Act.
( f ) Imported water not delivered into the Colorado River system but diverted
from the works constructed to import water into that system shall be made avail
able to water users in accordance with the Federal reclamation laws.
Sec. 306. The main stream salvage unit shall include programs for water salv
age along and adjacent to the main stream of the Colorado River and for ground
water recovery . Such programs shall be consistent with maintenance of a reason
able degree of undisturbed habitat for fish and wildlife in the area, as deter
mined by the Secretary .
Sec. 307. The Secretary shall construct, operate, and maintain such additional
works as shall from time to time be authorized by the Congress as units of the
project.
SEC. 308. The conservation and development of the fish and wildlife resources
and the enhancement of recreation opportunities in connection with the project
works authorized pursuant to this title shall be in accordance with the pro
visions of the Federal Water Project Recreation Act ( 79 Stat. 213 ) .
SEC. 309. The Secretary shall integrate the Dixie project and Southern Nevada
water supply project heretofore authorized into the project herein authorized
as units thereof under repayment arrangements and participation in the develop
ment fund established by title IV of this Act consistent with the provisions of
this Act.
SEC. 310. There is hereby authorized to be appropriated to carry out the pur
poses of this title the sum of $ 1,167,000,000 based on estimated costs as of October
1963, plus or minus such amounts, if any, as may be justified by reason of ordi
nary fluctuations in construction costs as indicated by engineering cost indices
applicable to the types of construction involved.
TITLE IV - LOWER COLORADO RIVER BASIN DEVELOPMENT FUND :
ALLOCATION AND REPAYMENT OF COSTS : CONTRACTS
SEC. 401. Upon completion of each lower basin unit of the project herein or here
after authorized, or separate feature thereof, the Secretary shall allocate the total
costs of constructing said unit or features to ( 1 ) commercial power, ( 2 ) irriga
tion, ( 3 ) municipal and industrial water supply, ( 4 ) flood control, ( 5 ) naviga
tion , ( 6) water quality control, ( 7 ) recreation , ( 8 ) fish and wildlife, ( 9 ) the
replenishment of the depletion of Colorado River flows available for use in the
United States occasioned by performance of the Water Treaty of 1944 with the
United Mexican States ( treaty series 994 ) , ( 10 ) the additional capacity of the
system of main conduits and canals of the Central Arizona unit referred to in
section 304 ( a ), item ( 1 ) , in excess of one thousand eight hundred cubic feet per
second, and ( 11 ) any other purposes authorized under the Federal reclama
tion laws. Costs of construction, operation, and maintenance allocated to the re
plenishment of the depletion of Colorado River flows available for use in the
United States occasioned by compliance with the Mexican Water Treaty ( includ
ing losses in transit, evaporation from regulatory reservoirs, and regulatory
losses at the Mexican boundary, incurred in the transportation, storage, and
delivery of water in discharge of the obligations of that treaty ) shall be non
reimbursable. All funds paid or transferred to Indian tribes pursuant to this
Act, including interest on such funds in the Treasury of the United States, and
costs of construction of the paved road, authorized in section 303 ( b ) hereof,
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shall be nonreimbursable . The repayment of costs allocated to recreation and
fish and wildlife enhancement shall be in accordance with the provisions of the
Federal Water Project Recreation Act ( 79 Stat. 213 ) . Costs allocated to non
reimbursable purposes shall be nonreturnable under the provisions of this Act.
Costs allocated to the additional capacity of the system of main conduits and
canals of the Central Arizona unit, referred to in section 304 ( a ) , item ( 1 ) , in
excess of one thousand eight hundred cubic feet per second shall be recovered
as directed in section 304 ( a ) .
Sec. 402. The Secretary shall determine the repayment capability of Indian
lands within, under, or served by any unit of the project. Construction costs al
located to irrigation of Indian lands (including provision of water for incidental
domestic and stock water uses ) and within the repayment capabability of such
lands shall be subject to the Act of July 1 , 1932 ( 47 Stat. 464 ), and such costs
as are beyond repayment capability of such lands shall be nonreimbursable.
SEC. 403. ( a ) There is hereby established a separate fund in the Treasury of
the United States, to be known as the Lower Colorado River Basin development
fund (hereinafter called the “ development fund ” ) , which shall remain available
until expended as hereafter provided for carrying out the provisions of title III.
( b ) All appropriations made for the purpose of carrying out the aforesaid
provisions of title III of this Act shall be credited to the development fund as
advances from the general fund of the Treasury , and shall be available for such
purpose.
( c ) There shall also be credited to the development fund
( 1 ) all revenues collected in connection with the operation of facilities
herein and hereafter authorized in furtherance of the purposes of this Act
( except entrance, admissions, and other recreation fees or charges and pro
ceeds received from recreation concessionaires ) ; and
( 2 ) all Federal revenues from the Boulder Canyon and Parker -Davis
projects which, after completion of repayment requirements of the said
Boulder Canyon and Parker-Davis projects, are surplus, as determined by
the Secretary , to the operation, maintenance, and replacement requirements
of those projects : Provided, however, that the Secretary is authorize and
directed to continue the in-lieu-of-taxes payments to the States of Arizona
and Nevada provided for in section 2 ( c ) of the Boulder Canyon Project
Adjustment Act so long as revenues accrue from the operation of the Boulder
Canyon project.
( d ) All revenues collected and credited to the development fund pursuant to
this Act shall be available , without further appropriation , for
( 1 ) defraying the costs of operation, maintenance, and replacements of,
and emergency expenditures for, all facilities of the project, within such
separate limitations as may be included in annual appropriation Acts ;
( 2 ) payments, if any, as required by section 502 of this Act ;
( 3 ) payments as required by subsection ( f ) of this section ; and
( 4 ) payments to reimburse water users in the State of Arizona for losses
sustained as a result of diminution of the production of hydroelectric power
at Coolidge Dam , Arizona, resulting from exchanges of water between users
in the States of Arizona and New Mexico as set forth in section 304 of this
Act.
( e ) Revenues credited to the development fund shall not be available for
construction of the works comprised within any unit of the project herein or here
after authorized except upon appropriation by the Congress.
( f ) Revenues in the development fund in excess of the amount necessary to
meet the requirements of clauses ( 1 ) , ( 2 ) , and ( 4 ) of subsection ( d ) of this
section shall be paid annually to the general fund of the Treasury to return
( 1 ) the costs of each unit of the project or separable feature thereof,
authorized pursuant to title III of this Act which are allocated to irrigation,
commercial power, or municipal and industrial water supply, pursuant to
this Act, within a period not exceeding fifty years from the date of completion
of each such unit or separable feature, exclusive of any development period
authorized by law ;
( 2 ) the costs which are allocated to recreation or fish and wildlife en
hancement in accordance with the provisions of the Federal Water Project
Recreation Act ( 79 Stat. 213 ) ; and
( 3 ) interest (including interest during construction ) on the unamortized
balance of the investment in the commercial power and municipal and in
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dustrial water supply features of the project at a rate determined by the
Secretary of the Treasruy in accordance with the provisions of subsection
( f ) of this section, and interest due shall be a first charge.
( g ) To the extent that revenues remain in the development fund after making
the payments required by subsections ( d ) and ( f ) of this section , they shall be
available, upon appropriation by the Congress, to repay the costs incurred in
connection with units hereafter authorized in providing ( i) for the importation
of water into the main stream of the Colorado River for use below Lee Ferry
as provided in section 201 ( c ) to the extent that such costs are in excess of the
costs allocated to the replenishment of the depletion of Colorado River flows avail
able for use in the United States occasioned by performance of the Mexican Water
Treaty as provided in Section 401, and ( ii ) protection of States and areas of
origin of such imported water as provided in section 202 ( a ) .
( h ) The interest rate applicable to those portions of the reimbursable costs
of each unit of the project which are properly allocated to commercial power de
velopment and municipal and industrial water supply shall be determined by the
Secretary of the Treasury, as of the beginning of the 'fiscal year in which the
first advance is made for initiating construction of such unit, on the basis of the
computed average interest rate payable by the Treasury upon its outstanding
marketable public obligations which are neither due no callable for redemption
for fifteen years from the date of issue.
( i ) Business -type budgets shall be submitted to the Congress annually for all
operations financed by the development fund.
SEC. 404. ( a ) Irrigation repayment contracts shall provide for repayment of
the obligation assumed under any irrigation repayment contract with respect to
any project contract unit or irrigation block over a basic period of not more than
fifty years exclusive of any development periods authorized by law ; contracts
authorized by section 9 ( e ) of the Reclamation Project Act of 1939 ( 53 Stat. 1196 ;
43 U.S.C. 485h ( e ) ) may provide for delivery of water for a period of fifty years
and for the delivery of such water at an identical price per acre - foot for water of
the same class at the several points of delivery from the main canals and con
duits and from such other points of delivery as the Secretary may designate ; and
long -term contracts relating to irrigation water supply shall provide that water
made available thereunder may be made available by the Secretary for munici
pal or industrial purposes if and to the extent that such water is not required
by the contractor for irrigation purposes.
( b ) Contracts relating to municipal and industrial water supply from the
project may be made without regard to the limitations of the last sentence of
section 9 ( c ) of the Reclamation Project Act of 1939 (53 Stat. 1194 ) ; may pro
vide for the delivery of such water at an identical price per acre- foot for water
of the same class at the several points of delivery from the main canals and
conduits ; and may provide for repayment over a period of fifty years if made
pursuant to clause (1 ) of said section and for the delivery of water over a period
of fifty years if made pursuant to clause ( 2 ) thereof.
SEC. 405. On January 1 of each year the Secretary shall report to the Con
gress , beginning with the fiscal year ending June 30, 1968, upon the status of the
revenues fromand the cost of constructing, operating, and maintaining the
project and each unit thereof for the preceding fiscal year. The report of the
Secretary shall be prepared to reflect accurately the Federal investment allocated
at that time to power, to irrigation , and to other purposes, the progress of
return and repayment thereon, and the estimated rate of progress, year by year,
in accomplishing full repayment.
TITLE V - UPPER COLORADO RIVER BASIN AUTHORIZATIONS AND
REIMBURSEMENTS
SEC . 501. ( a ) In order to provide for the construction, operation, and main
tenance of the Animas-La Plata Federal reclamation project, Colorado -New
Mexico ; the Dolores , Dallas Creek, West Divide, and San Miguel Federal recla
mation projects, Colorado, as participating projects under the Colorado River
Storage Project Act ( 70 Stat. 105 ; 43 U.S.C. 620 ) , and to provide for the
completion of planning reports on other participating projects, subsection ( 2 )
of section 1 of said Act is hereby further amended by deleting the words “ Pine
River extension ", and inserting in lieu thereof the words " Animas-La Plata,
Dolores, Dallas Creek , West Divide, San Miguel". Section 2 of said Act is hereby
further amended by deleting the words " Parshall, Troublesome, Rabbit Ear,
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San Miguel, West Divide, Tomichi Creek, East River, Ohio Creek, Dallas Creek ,
Dolores, Fruit Growers extension, Animas -La Plata", and inserting after the
words “ Yellow Jacket ” the words “ Basalt, Middle Park (including the Trouble
some, Rabbit Ear, and Azure units ), Upper Gunnison ( including the East River,
Ohio Creek and Tomichi Creek units ) , Lower Yampa ( including the Juniper and
Great Northern units ), Upper Yampa ( including the Hayden Mesa, Wessels, and
Toponas units ) ”, and by inserting after the word " Sublette ” the words “ (includ
ing the Kendall Reservoir on Green River and a diversion of water from the
Green River to the North Platte River Basin in Wyoming ) , Uintah unit and Ute
Indian unit of the Central Utah, San Juan County ( Utah ), Price River, Grand
County (Utah) , Ute Indian unit extension of the Central Utah, Gray Canyon,
and Juniper (Utah ) ”. The amount which section 12 of said Act authorizes to be
appropriated is hereby further increased by the sum of $ 360,000,000 plus or minus
such amounts, if any, as may be required, by reason of changes in construction
costs as indicated by engineering cost indexes applicable to the type of construc
tion involved . This additional sum shall be available solely for the construction of
the projects herein authorized .
( b ) The Animas -La Plata Federal reclamation project shall be constructed
and operated in substantial accordance with the engineering plans set out in the
report of the Secretary transmitted to the Congress on May 4, 1966, and printed
as House Document 436, Eighty -ninth Congress : Provided , That the project
construction of the Animas-La Plata Federal reclamation project shall not be
undertaken until and unless the States of Colorado and New Mexico shall have
ratified the following compact to which the consent of Congress is hereby given :
“ ANIMAS-LA PLATA PROJECT COMPACT
“ The State of Colorado and the State of New Mexico, in order to implement
the operation of the Animas -La Plata Federal Reclamation Project, Colorado
New Mexico, a proposed participating project under the Colorado River Storage
Project Act ( 70 Stat. 105 ) , and being moved by considerations of interstate
comity, have resolved to conclude a compact for these purposes and have agreed
upon the following articles :
" ARTICLE I

“ A. The right to store and divert water in Colorado and New Mexico from
the La Plata and Animas River systems, including return flow to the La Plata
River from Animas River diversions, for uses in New Mexico under the Animas
La Plata Federal Reclamation Project shall be valid and of equal priority with
those rights granted by decree of the Colorado state courts for the uses of water
in Colorado for that project, providing such uses in New Mexico are within the
allocation of water made to that state by articles III and XIV of the Upper
Colorado River Basin Compact ( 63 Stat. 31 ) .
“ B. The restrictions of the last sentence of Section (a ) of Article IX of the
Upper Colorado River Basin Compact shall not be construed to vitiate paragraph
A of this article.
" ARTICLE II
“ This Compact shall become binding and obligatory when it shall have been
ratified by the legislatures of each of the signatory States."
( c ) The Secretary shall, for the Animas -La Plata, Dolores, Dallas Creek, San
Miguel, West Divide, and Seedskadee participating projects of the Colorado
River storage project, establish the nonexcess irrigable acreage for which any
single ownership may receive project water at one hundred and sixty acres of
class 1 land or the equivalent thereof as determined by the Secretary, in other
land classes.
( d ) In the diversion and storage of water for any project or any parts thereof
constructed under the authority of this Act or the Colorado River Storage Project
Act within and for the benefit of the State of Colorado only, the Secretary is
directed to comply with the constitution and statutes of the State of Colorado
relating to priority of appropriation ; with State and Federal court decrees
entered pursuant thereto ; and with operating principles, if any, adopted by the
Secretary and approved by the State of Colorado.
( e ) The words “ any western slope appropriations" contained in paragraph
( i ) of that section of Senate Document Numbered 80, Seventy - fifth Congress,
first session , entitled " Manner of Operation of Project Facilities and Auxiliary
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Features,” shall mean and refer to the appropriation heretofore made for the
storage of water in Green Mountain Reservoir , a unit of the Colorado-Big
Thompson Federal reclamation project, Colorado ; and the Secretary is directed
to act in accordance with such meaning and reference. It is the sense of Congress
that this directive defines and observes the purpose of said paragraph ( i ) , and
does not in any way affect or alter any rights or obligations arising under said
Senate Document Numbered 80 or under the laws of the State of Colorado.
SEC. 502. The Upper Colorado River Basin fund established under section 5
of the Act of April 11 , 1956 ( 70 Stat. 107 ) , shall be reimbursed from the Colorado
River development fund established by section 2 of the Boulder Canyon Project
Adjustment Act ( 54 Stat. 755 ) , for all expenditures heretofore or hereafter made
from the Upper Colorado River Basin fund to meet deficiencies in generation at
Hoover Dam during the filling period of reservoirs of storage units of the
Colorado River storage project pursuant to the criteria for the filling of Glen
Canyon Reservoir (27 Fed. Reg. 6851, July 19, 1962 ) . For this purpose $ 500,000
for each year of operation of Hoover Dam and powerplant, commencing with the
enactment of this Act , shall be transferred from the Colorado River development
fund to the Upper Colorado River Basin fund , in lieu of application of said
amounts to the purposes stated in section 2 ( d ) of the Boulder Canyon Project
Adjustment Act, until such reimbursement is accomplished . To the extent that
any deficiency in such reimbursement remains as of June 1 , 1987, the amount
of the remaining deficiency shall then be transferred to the Upper Colorado River
Basin fund from the lower Colorado River Basin development fund, as provided
in paragraph ( d ) of section 403.
TITLE VI - GENERAL PROVISIONS : DEFINITIONS : CONDITIONS
SEC. 601. ( a ) Nothing in this Act shall be construed to alter, amend, repeal,
modify , or be in conflict with the provisions of the Colorado River Compact
( 45 Stat. 1057 ) , the Upper Colorado River Compact ( 63 Stat. 31 ) , the Water
Treaty of 1944 with the United Mexican States ( Treaty Series 994 ) , the decree
entered by the Supreme Court of the United States in Arizona against Cali
fornia , and others ( 376 U.S. 340 ) , or, except as otherwise provided herein , the
Boulder Canyon Project Act. ( 45 Stat . 1057 ) , the Boulder Canyon Project
Adjustment Act ( 54 Stat . 774 ) or the Colorado Storage Project Act ( 70 Stat.
105 ) .
( b ) The Secretary is directed to
( 1 ) make reports as to the annual consumptive uses and losses of water
from the Colorado River system after each successive five -year period, be
ginning with the five -year period starting on October 1 , 1965. Such reports
shall be prepared in consultation with the States of the lower basin in
dividually and with the Upper Colorado River Commission, and shall be
transmitted to the President, the Congress, and to the Governors of each
State signatory to the Colorado River Compact.
( 2 ) condition all contracts for the delivery of water originating in the
drainage basin of the Colorado River system upon the availability of water
under the Colorado River Compact.
( c ) All Federal officer and agencies are directed to comply with the applicable
provisions of this Act , and of the laws, treaty, compacts, and decree referred
to in subsection ( a ) of this section, in the storage and release of water from all
reservoirs and in the operation and maintenance of all facilities in the Colorado
River system under the jurisdiction and supervision of the Secretary, and in
the operation and maintenance of all works which may be authorized hereafter
for construction for the importation of water into the Colorado River system.
In the event of failure of any such officer or agency to so comply, any affected
State may maintain an action to enforce the provisions of this section in the
Supreme Court of the United States and consent is given to the joinder of the
United States as a party in such suit or suits, as a defendant or otherwise .
( d ) Nothing in this Act shall be construed to expand or diminish either
Federal or State jurisdiction , responsibility or rights in the field of water re
sources planning, development, or control ; nor to displace, supersede, limit or
modify any interstate compact or the jurisdiction or responsibility of any legally
established joint or common agency of two or more States, or of two or more
States and the Federal Government ; nor to limit the authority of Congress to
authorize and fund projects.
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SEC. 602. ( a ) In order to fully comply with and carry out the provisions of the
Colorado River Compact, the Upper Colorado River Basin Compact and the
Mexican Water Treaty, the Secretary shall propose criteria for the coordinated
long -range operation of the reservoirs constructed and operated made under the
authority of this Act, the Colorado River Storage Project Act, the Boulder
Canyon Project Act and the Boulder Canyon Project Adjustment Act. To effect
in part the purposes expressed in this paragraph , the criteria shall make pro
vision for the storage of water in storage units of the Colorado River Storage
Project and releases of water from Lake Powell in the following listed order of
priority :
( 1 ) Releases to supply one -half the deficiency described in article III ( C ) of
the Colorado River Compact, if any such deficiency exists and is chargeable to
the States of the upper division, but in any event such releases, if any, shall
terminate when the President issues the proclamation specified in section 305 (b )
of this Act.
( 2 ) Releases to comply with article III ( d ) of the Colorado River Compact,
less such quantities of water delivered into the Colorado River below Lee Ferry
to the credit of the States of the upper division from sources outside the natural
drainage area of the Colorado River system.
( 3 ) Storage of water not required for the releases specified in clauses ( 1 ) and
( 2 ) of this subsection to the extent that the Secretary, after consultation with
the Upper Colorado River Commission and representatives of the three lower
division States and taking into consideration all relevant factors ( including, but
not limited to, historic streamflows, the most critical period of record , and
probabilities of water supply ) , shall find to be reasonably necessary to assure
deliveries under clauses ( 1 ) and ( 2 ) without impairment of annual consumptive
uses in the upper basin pursuant to the Colorado River Compact : Provided , That
water not so required to be stored shall be released from Lake Powell : ( i ) to
the extent it can be reasonably applied in the States of the lower division to the
uses specified in article III ( e ) of the Colorado River Compact, but no such
releases shall be made when the active storage in Lake Powell is less than the
active storage in Lake Mead, ( ii ) to maintain , as nearly as practicable, active
storage in Lake Mead equal to the active storage in Lake Powell, and ( iii ) to
avoid anticipated spills from Lake Powell.
( b ) Not later than July 1, 1968, the criteria proposed in accordance with the
foregoing subsection ( a ) of this section shall be submitted to the governors of the
seven Colorado River Basin States and to such other parties and agencies as the
Secretary may deem appropriate for their review and comment. After receipt of
comments on the proposed criteria, but not later than January 1, 1969, the Sec
retary shall adopt appropriate criteria in accordance with this section and
publish the same in the Federal Register. Beginning January 1, 1970, and yearly
thereafter, the Secretary shall transmit to the Congress and to the governors of
the Colorado River Basin States a report describing the actual operation under
the adopted criteria for the preceding compact water year and the projected
operation for the current year . As a result of actual operating experience or
unforeseen circumstances, the Secretary may thereafter modify the criteria to
better achieve the purposes specified in subsection ( a ) of this section , but only
after correspondence with the Governors of the seven Colorado River Basin States
and appropriate consultation with such state representatives as each governor
may designate.
(c ) Section 7 of the Colorado River Storage Project Act shall be administered
in accordance with the foregoing criteria.
SEC. 603. ( a ) Rights of the upper basin to the consumptive use of water ap
portioned to that basin from the Colorado River system by the Colorado River
Compact shall not be reduced or prejudiced by any use of such water in the
lower basin.
( b ) Nothing in this Act shall be construed so as to impair , conflict with or
otherwise change the duties and powers of the Upper Colorado River Commission.
SEC. 604. Except as otherwise provided in this Act, in constructing, operating,
and maintaining the units of the project herein and hereafter authorized , the
Secretary shall be governed by the Federal reclamation laws ( Act of June 17,
1902 ; 32 Stat. 388 and Acts amendatory thereof or supplementary thereto ) to
which laws this Act shall be deemed å supplement.
SEC. 605. ( a ) All terms used in this Act which are defined in the Colorado
River Compact shall have the meanings there defined .
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( b ) " Main stream " means the main stream of the Colorado River downstream
from Lees Ferry within the United States, including the reservoirs thereon .
( c ) " User " or " water user" in relation to main stream water in the lower basin
means the United States, or any person or legal entity, entitled under the decree
of the Supreme Court of the United States in Arizona against California , and
others ( 376 U.S. 340 ) , to use main stream water when available thereunder.
( d ) “ Active storage” means that amount of water in reservoir storage, exclu
sive of bank storage, which can be released through the existing reservoir outlet
works.
( e ) “ Colorado River Basin States” means the States of Arizona, California,
Colorado, Nevada , New Mexico, Utah , and Wyoming.

[ S. 1242, 90th Cong. , first sess. )
A BILL To authorize the construction, operation, and maintenance of the Colorado River
Basin project, and for other purposes

Be it enacted by the Senate and House of Representatives of the United States
of America in Congress assembled,
TITLE I - COLORADO RIVER BASIN PROJECT : OBJECTIVES
SEC. 101. That this Act may be cited as the “Colorado River Basin Project
Act " .
SEC. 102. The Congress recognizes that the present and growing water short
ages in the Colorado River Basin constitute urgent problems of national concern ,
and accordingly authorizes and directs the National Water Commission and the
Water Resources Council, established by the Water Resources Planning Act
( Public Law 89–80 ), to give highest priority to the preparation of a plan and
program for the relief of such shortages, in consultation with the States and
Federal entities affected , as provided in this Act. This program is declared to be
for the purposes, among others, of regulating the flow of the Colorado River ;
controlling floods; improving navigation ; providing for the storage and delivery
of the waters of the Colorado River for reclamation of lands, including supple
mental water supplies, for municipal, industrial, and other beneficial purposes ;
improving water quality ; providing for basic public outdoor recreation facilities ;
improving conditions for fish and wildlife ; and the generation and sale of hydro
electric power as an incident of the foregoing purposes.
TITLE II - SOUTHWEST INVESTIGATIONS AND PLANNING
SEC. 201. ( a ) The Council, in consultation with the Commission , acting in
accordance with the procedure prescribed in section 103 of the Water Resources
Planning Act, shall within one hundred and twenty days following the effective
date of this Act establish principles, standards, and procedures for the program
of investigations and submittal of plans and reports authorized by this section
and section 203. The Secretary of the Interior ( hereinafter referred to as the
“ Secretary ' ) , under the direction of the Commission , in conformity with the
principles, standards, and procedures so established, is authorized and directed
to
( 1 ) prepared estimates of the long-range water supply available for con
sumptive use in the Colorado River Basin, of current water requirements
therein, and of the rate of growth of water requirements therein to at least
the year 2030 ;
( 2 ) investigate sources and means of supplying water to meet the current
and anticipated water requirements of the Colorado River Basin, including
reductions in losses, importations from sources outside the natural drainage
basin of the Colorado River system, desalination, weather modification , and
other means ;
( 3 ) investigate projects with the lower basin of the Colorado River, in
cluding projects on tributaries of the Colorado River, where undeveloped
water supplies are available or can be made available by replacement or
exchange ;
( 4 ) undertake investigations, in cooperation with other concerned agen
cies, of the feasibility of proposed development plans in maintaining an ade
quate water quality throughout the Colorado River Basin ;
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( 5 ) investigate means of providing for prudent water comservation prac
tices to permit maximum beneficial utilization of available water supplies in
the Colorado River Basin ;
( 6 ) investigate and prepare estimates of the long -range water supply in
States and areas from which water may be imported into the Colorado River
system, together with estimates of the probable ultimate requirements for
water within those States and areas of origin, for all purposes, including,
but not limited to, consumptive use, navigation, river regulation, power, en
hancement of fishery resources, pollution control, and disposal of wastes to
the ocean, and estimates of the quantities of water, if any, that will be avail
able in excess of such requirements in the States and areas of origin for
exportation to the Colorado River system ; and
( 7 ) investigate current and anticipated water requirements of areas out
side the natural drainage areas of the Colorado River system which feasibly
can be served from importation facilities en route to the Colorado River
system.
( b ) The Secretary is authorized and directed to prepare reconnaissance re
ports of a staged plan or plans for projects adequate, in its judgment, to meet the
requirements reported under subsection ( a ) of this section , in conformity with
section 202.
( c ) The plan for the first stage of works to meet the future requirements of the
areas of deficiciency and surplus as determined from studies performed pursuant
to this section shall include , but not be limited to, import works necessary to
provide two million five hundred thousand acre -feet annually for use from the
main stream of the Colorado River below Lee Ferry , including satisfaction of
the obligations of the Mexican Water Treaty and losses of water associated with
the performance of that treaty. Plans for import works for the first stage may
also include facilities to provide water in the following additional quantities :
( 1 ) Up to two million acre- feet annually in the Colorado River for use
in the Lower Colorado River Basin ;
( 2 ) Up to two million acre -feet annually in the Colorado River system for
use in the Upper Colorado River Basin, directly or by exchange ;
( 3 ) Such additional quantities , not to exceed two million acre-feet an
nually, as the Secretary finds may be required and marketable in areas which
can be served by said importation facilities en route to the Colorado River
system.
( d ) The Congress declares that the satisfaction of the requirements of the
Mexican Water Treaty constitutes a national obligation . Accordingly, the States
of the upper division ( Colorado, New Mexico, Utah, and Wyoming ) and States
of the lower division ( Arizona, California , and Nevada ) shall be relieved from all
obligations which may have been imposed upon them by article III ( C ) of the
Colorado River compact when the President issues the proclamation specified
in section 305 ( b ) of this Act.
( e ) The Secretary shall submit annually to the Commission, the President,
and the Congress reports covering progress on the investigations and reports
authorized by this section.
SEC. 202. ( a ) In planning works to import water into the Colorado River sys
tem from sources outside the natural drainage areas of the system , the Secretary
shall make provision for adequate and equitable protection of the interests of the
States and areas of origin , including ( in the case of works to import water for
use in the lower basin of the Colorado River ) assistance from the development
fund established by title IV of this Act, to the end that water supplies may be
available for use therein adequate to satisfy their ultimate requirements at prices
to users not adversely affected by the exportation of water to the Colorado River
system .
( b ) All requirements, present or future, for water within any State lying
wholly or in part within the drainage area of any river basin and from which
water is exported by works planned pursuant to this Act shall have a priority of
right in perpetuity to the use of the waters of that river basin, for all purposes ,
as against the uses of the water delivered by means of such exportation works,
unless otherwise provided by interstate agreement.
SEC . 203. ( a ) On or before December 31 , 1970, the Secretary shall submit a
proposed reconnaissance report on the first stage of the staged plan of develop
ment to the Commission and affected States and Federal agencies for their com
ments and recommendations which shall be submitted within six months after
receipt of the report.
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( b ) After receipt of the comments of the Commission , affected States, and
Federal agencies on such reconnaissance report, but not later than January 1,
1972, the Secretary shall transmit the report to the President and, through the
President, to the Congress. All comments received by the Secretary under the
procedure specified in this section shall be included therein. The letter of trans
mittal and its attachments shall be printed as a House or Senate document.
( c ) The Secretary shall proceed promptly thereafter with preparation of a
feasibility report on the first stage of said plan of development if he finds, on the
basis of reconnaissance investigations pursuant to section 201, that a water supply
surplus to the needs of the area of origin exists, benefits of the proposed first stage
exceed costs, and repayment can be made in accordance with titles III and IV of
this Act . Such feasibility report shall be submitted to the Commission and to the
affected States and Federal agencies not later than January 1, 1973.
( d ) After receipt of the comments of the Commission and affected States and
Federal agencies on such feasibility report, but not later than June 30 , 1973, the
Secretary shall transmit his final report to the President and, through the Presi
dent, to the Congress. All comments received by the Secretary under the procedure
specified in this section shall be included therein. The letter of transmittal and
its attachments shall be printed as a House or Senate document.
SEC. 204. There are hereby authorized to be appropriated such sums as are
required to carry out the purposes of this title.
TITLE III - AUTHORIZED UNITS : PROTECTION OF EXISTING USES
SEC. 301. The Secretary shall construct, operate, and maintain the lower basin
units of the Colorado River Basin project ( herein referred to as the "project” ) ,
described in sections 302, 303, 304 , 305, and 306 .
SEC. 302. The main stream reservoir division shall consist of the Hualapai
( formerly known as Bridge Canyon ) unit, including a dam, reservoir , powerplant,
transmission facilities, and appurtenant works, and the Coconino and Paria River
silt -detention reservoirs : Provided, That ( 1 ) Hualapai Dam shall be constructed
so as to impound water at a normal surface elevation of one thousand eight hun
dred and sixty -six feet above mean sea level, ( 2 ) fluctuations in the reservoir
level shall be restricted, so far as practicable, to a regimen of ten feet, and ( 3 )
this Act shall not be construed to authorize any diversion of water from Hualapai
Reservoir except for incidental uses in the immediate vicinity. The Congress
hereby declares that the construction of the Hualapai Dam herein authorized is
consistent with the Act of February 26 , 1919 ( 40 Stat. 1175 ) .
SEC. 303. ( a ) As fair and reasonable payment for the permanent use by the
United States of not more than twenty - five thousand acres of land designated
by the Secretary as necessary for the construction , operation, and maintenance
of the Hualapai unit, said land being a part of the tract set aside and reserved
by the Executive order of January 4, 1883, for the use and occupancy of the
Hualapai Tribe of Arizona ( 1 Kappler, Indian Laws and Treaties, 804 ), $ 16,398 ,
000 shall be transferred in the Treasury, during construction of the unit, to the
credit of the Hualapai Tribe from funds apporpriated from the general fund of
the Treasury to the Department of the Interior, Bureau of Reclamation, for
construction of the project and, when so transferred, shall draw interest at the
rate of 4 per centum per annum until expended. The funds so transferred may
be expended , invested, or reinvested pursuant to plans, programs, and agreements
duly adopted or entered into by the Hualapai Tribe, subject to the approval of
the Secretary, in acordance with the tribal constitution and charter.
( b ) As part of the construction and operation of the Hualapai unit, the Sec
retary shall ( 1 ) construct a paved road, having a minimum width of twenty-eight
feet, from Peach Springs, Arizona , through and along Peach Springs Canyon
within the Hualapai Indian Reservation , to provide all-weather access to the
Hualapai Reservoir ; and ( 2 ) make available to the Hualpai Tribe up to twenty
five thousand kilowatts and up to one hundred million kilowatt-hours annually
of power from the Hualapai unit at the lowest rate established by the Secretary
for the sale of firm power from said unit for the use of preferential customers :
Provided , That the tribe may resell such power only to users within the Hualapai
Reservation : Provided further, That the Hualapai Tribal Council shall notify the
Secretary in writing of the reasonable power requirements of the tribe up to the
maximum herein specified, for each three-year period in advance beginning with
the date upon which power from the Hualapai unit becomes available for sale,

62

CENTRAL ARIZONA PROJECT

Power not so reserved may be disposed of by the Secretary for the benefit of the
development fund .
( c ) Except as to such lands which the Secretary determines are required for
the Hualapai Dam and Reservoir site and the construction of the operating camp
site and townsite, all minerals of any kind whatsoever, including oil and gas but
excluding sand and gravel and other building and construction materials, within
the areas used by the United States pursuant to this section are hereby reserved
to the Hualapai Tribe : Provided , That no permit, license, lease, or other docu
ment covering the exploration for or the extraction of such minerals shall be
granted by the tribe nor shall the tribe conduct such operations for its own
account, except under such conditions and with such stipulations as are necessary
to protect the interests of the United States in the construction, operation, and
mainenance of the Hualapai unit.
( d ) The Hualapai Tribe shall have the exclusive right, if requested in writing
by the tribe, to develop the recreation potential of, and shall have the exclusive
right to control access to, the reservoir shoreline adjacent to the reservation ,
subject to conditions established by the Secretary for use of the reservoir to
protect the operation of the project. Any recreation development established by
the tribe shall be consistent with the Secretary's rules and regulations to protect
the overall recreation development of the project. The tribe and the members
thereof shall have the nonexclusive personal rights to hunt and fish on the reser
voir without charge, but shall have no right to exclued others from the reser
voir except as to those who seek to gain access through the Hualapi Reservation,
nor the right to require payments to the tribe except for the use of tribal lands
or facilities : Provided, That under no circumstances will the Hualapai Tribe
make any charge, or extract any compensation , or in any other manner restrict
the access or use of the paved road to be constructed within the Hualapai Indian
Reservation pursuant to this Act. The use by the public of the water areas of the
project shall be pursuant to such rules and regulations as the Secretary may
prescribe.
( e ) Except as limited by the foregoing, the Hualapai Tribe shall have the
right to use and occupy the area of the Hualapai unit within the Hualapai Reser
vation for all purposes not inconsistent with the construction, operation, and
maintenance of the project and townsite, including but not limited to, the right
to lease such lands for farming, grazing, and business purposes to members or
nonmembers of the tribe and the power to dispose of all minerals as provided
in paragraph ( c ) hereof.
( f) Upon a determination by the Secretary that all or any part of the lands
utilized by the United States pursuant to paragraph ( a) of this section is no
longer necessary for purposes of the project, such lands shall be restored to
the Hualapai Tribe for its fulluse and occupancy.
( g ) No part of any expenditures made by the United States, and no reserva
tion by or restoration to the Hualapai Tribe of the use of land under any of
the provisions of this section shall be charged by the United States as an offset
or counterclaim against any claim of the Hualapai Tribe against the United
States other than claims arising out of the utilization of lands for the project :
Provided , however, That the payment of moneys and other benefits as set
forth herein shall constitute full, fair, and reasonable payment for the perma
nent use of the lands by the United States .
( h ) All funds authorized by this section to be paid or transferred to the
Hualapai Tribe, and any per capita distribution derived therefrom, shall be
exempt from all forms of State and Federal income taxes.
( i ) No payments shall be made or benefits conferred as set forth in this
section until the provisions hereof have been accepted by the Hualapai Tribe
through a resolution duly adopted by its tribal council. In the event such reso
lution is not adopted within six months from the effective date of this Act,
and litigation thereafter is instituted regarding the use by the United States
of lands within the Hualapai Reservation or payment therefor, the amounts
of the payments provided herein and the other benefits set out shall not be
regarded as evidencing value or as recognizing any right of the tribe to com
pensation .
SEC. 304. ( a ) The central Arizona unit shall consist of the following princi
pal works : ( 1 ) a system of main conduits and canals, including a main canal
and pumping plants ( Granite Reef aqueduct and pumping plants ), for diverting
and carrying water from Lake Havasu to Orme Dam or suitable alternative,

CENTRAL ARIZONA PROJECT

63

which system shall have a capacity of two thousand five hundred cubic feet
per second ( A ) unless the definite plan report of the Bureau of Reclamation
shows that additional capacity ( i) will provide an improved benefit -to -cost
ratio and ( ii ) will enhance the ability of the central Arizona unit to divert
water from the main stream to which Arizona is entitled and ( B ) unless the
Secretary finds that the additional cost resulting from such additional capacity
can be financed by funds from sources other than the funds credited to the
development funds pursuant to section 403 of this Act and without charge,
directly or indirectly, to water users or power customers in the States of Cali
fornia and Nevada ; ( 2 ) Orme Dam and Reservoir and power -pumping plant
or suitable alternative ; ( 3 ) Buttes Dam and Reservoir, which shall be so
operated as to not prejudice the rights of any user in and to the waters of the
Gila River as those rights are set forth in the decree entered by the United
States District Court for the District of Arizona on June 29, 1935, in United
States against Gila Valley Irrigation District and others ( Globe Equity Number
59 ) ; ( 4 ) Hooker Dam and Reservoir, which shall be constructed to an initial
capacity of ninety -eight thousand acre-feet and in such a manner as to permit
subequent enlargement of the structure ( to give effect to the provisions of
section 304 ( c ) and ( d ) ) ; ( 5 ) Charleston Dam and Reservoir; ( 6 ) Tucson
aqueducts and pumping plants ; ( 7 ) Salt-Gila acqueduct ; ( 8 ) canals, regu
lating facilities, powerplants, and electrical transmission facilities ; ( 9 ) related
water distribution and drainage works ; and (10) appurtenant works.
( b ) Unless and until otherwise provided by Congress, water from the natural
drainage area of the Colorado River system diverted from the main stream below
Lee Ferry for the central Arizona unit shall not be made available directly or
indirectly for the irrigation of lands not having a recent irrigation history as
determined by the Secretary, except in the case of Indian lands, national wild
life refuges, and, with the approval of the Secretary, State- administered wild
life management areas. It shall be a condition of each contract under which such
water is provided under the central Arizona unit that ( 1 ) there be in effect
measures, adequate in the judgment of the Secretary, to control expansion of
irrigation from aquifers affected by irrigation in the contract service area ;
( 2 ) the canals and distribution systems through which water is conveyed after
its delivery by the United States to the contractors shall be provided and main
tained with linings, adequate in his judgment to prevent excessive conveyance
losses ; ( 3 ) neither the contractor nor the Secretary shall pump or permit
others to pump ground water from lands located within the exterior boundaries
of any Federal reclamation project or irrigation district receiving water from
the central Arizona unit for any use outside such Federal reclamation project
or irrigation district, unless the Secretary and the agency or organization op
erating and maintaining such Federal reclamation project or irrigation district
shall agree or shall have previously agreed that a surplus of ground water
exists and that drainage is or was required ; and ( 4 ) all agricultural, municipal
and industrial waste water, return flow , seepage, sewage effluent and ground
water located in or flowing from contractor's service area originating or re
sulting from ( i ) waters contracted for from the central Arizona unit or ( ii )
waters stored or developed by any Federal reclamation project are reserved
for the use and benefit of the United States as a source of supply for the service
area of the central Arizona unit or for the service area of the Federal reclama.
tion project, as the case may be : Provided, That notwithstanding the provisions
of clause ( 3 ) of this sentence, the agricultural, municipal and industrial waste
water, return flow , seepage, sewage effluent and ground water in or from any
such Federal reclamation project, may also be pumped or diverted for use and
delivery by the United States elsewhere in the service area of the central
Arizona unit, if not needed for use or reuse in such Federal reclamation project.
( c ) The Secretary may require as a condition of any contract under which
water is provided from the central Arizona unit that the contractor agree to
accept main stream water in exchange for or in replacement of existing sup
plies from sources other than the main stream . The Secretary shall so require
in contracts with such contractors in Arizona who also use water from the
Gila River system , to the extent necessary to make available to users of water
from the Gila River system in New Mexico additional quantities of water as
provided in and under the conditions specified in subsections ( e ) and ( f ) of
this section : Provided, That such exchanges and replacements shall be ac
complished without economic injury or cost to such Arizona contractors.
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( d ) In times of shortage or reduction of main stream water for the central
Arizona unit ( if such shortages or reductions should occur ) , contractors which
have yielded water from other sources in exchange for main stream water sup
plied by that unit shall have a first priority to receive main stream water, as
against other contractors supplied by that unit which have not so yielded water
from other sources, but only in quantities adequate to replace the water so
yielded .
( e ) In the operation of the central Arizona unit, the Secretary shall offer
to contract with water users in New Mexico for water from the Gila River,
its tributaries and underground water sources, in amounts that will permit con
sumptive use of water in New Mexico not to exceed an annual average in any
period of ten consecutive years of eighteen thousand acre-feet, including reser
voir evaporation , over and above the consumptive uses provided for by article
IV of the decree of the Supreme Court of the United States in Arizona against
California ( 376 U.S. 340 ). Such increased consumptive uses shall not begin
until and shall continue only so long as delivery of Colorado River water to
downstream Gila River users in Arizona is being accomplished in accordance
with this Act, in quantities sufficient to replace any diminution of their supply
resulting from such diversions from the Gila River, its tributaries and under
ground water sources. In determining the amount required for this purpose
full consideration shall be given to any differences in the quality of the waters
involved .
( f ) The Secretary shall further offer to contract with water users in New
Mexico for water from the Gila River, its tributaries and underground water
sources in amounts that will permit consumptive uses of water in New Mexico
not to exceed an annual average in any period of ten consecutive years of an
additional thirty thousand acre-feet, including reservoir evaporation. Such iur
ther increases in consumptive use shall not begin until and shall continue only so
long as works capable of importing water into the Colorado River system have
been completed and water sufficiently in excess
two million eight hundred
thousand acre - feet per annum is available from the main stream of the Colo
rado River for consumptive use in Arizona to provide water for the exchanges
herein authorized and provided. In determining the amount required for this
purpose full consideration shall be given to any differences in the quality of the
waters involved.
( g ) All additional consumptive uses provided for in subsections ( e ) and ( f ) of
this section shall be subject to all rights in New Mexico and Arizona as estab
lished by the decree entered by the United States District Court for the District
of Arizona on June 29, 1935 , in United States against Gila Valley Irrigation
District and others ( Globe Equity Number 59 ) and to all other rights existing
on the effective date of this Act in New Mexico and Arizona to water from the
Gila River, its tributaries and underground water sources, and shall be junior
thereto and shall be made only to the extent possible without economic injury
or cost to the holders of such rights.
SEC. 305. ( a ) Article II ( B ) ( 3 ) of the decree of the Supreme Court of the
United States in Arizona against California ( 376 U.S. 340 ) shall be so adminis
tered that in any year in which , as determined by the Secretary , there is insuf
ficient main stream Colorado River water available for release to satisfy annual
consumptive use of seven million five hundred thousand acre-feet in Arizona,
California , and Nevada, diversions from the main stream for the central Arizona
unit shall be so limited as to assure the availability of water in quantities suf
ficient to provide for the aggregate annual consumptive use by holders of present
perfected rights, by other users in the State of California served under existing
contracts with the United States by diversion works heretofore construced and
by other existing Federal reservations in that State, of four million four hundred
housand acre - feet of main stream water, and by users of the same character in
Arizona and Nevada. Water users in the State of Nevada shall not be required
to bear shortages in any proportion greater than would have been imposed in
the absence of this section 305 ( a ) . Nothing herein shall be construed to alter,
amend , repeal, modify, or be in conflict with the agreement required by section
4 ( a ) of the Boulder Canyon Project ( 45 Stat. 1057) and made by the State of
California by act of its legislature ( ch. 16, Calif. Stats. 1929 , p . 38 ) so far as
the benefits of said agreement are conferred upon the States of Colorado, Nevada,
New Mexico, Utah, and Wyoming. This section shall not affect the relative pri
orities, among themselves, of water users in Arizona, Nevada, and California
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which are senior to diversions for the central Arizona unit, or amend any pro
visions of said decree.
( b ) The limitation stated in paragraph ( a ) shall cease whenever the President
shall proclaim that works have been completed and are in operation, capable in
his judgment of delivering annually not less than two million five hundred thou
sand acre-feet of water into the main stream of the Colorado River below Lee
Ferry from sources outside the natural drainage area of the Colorado River sys
tem ; and that such sources are adequate, in the President's judgment, so supply
such quantities without adverse effect upon the satisfaction of the foreseeable
water requirements of any State from which such water is imported into the
Colorado River system . Such imported water shall be made available for use in
accordance with subsection ( c ) of this section.
( c ) To the extent that the flow of the main stream of the Colorado River is
augmented by such importations in order to make sufficient water available for
release, as determined by the Secretary pursuant to article II ( B ) ( 1 ) of the
decree of the Supreme Court of the United States in Arizona against California
( 376 U.S. 340 ) , to satisfy annual consumptive use of two million eight hundred
thousand acre-feet in Arizona, four million four hundred thousand acre-feet in
California, and three hundred thousand acre -feet in Nevada, respectively, the
Secretary shall make such additional water available to users of main stream
water in those States at the same costs and on the same terms as would be appli
cable if main stream water were available for release in the quantities required
to supply such consumptive use, taking into account , among other things, ( 1 ) the
nonreimbursable allocation to the replenishment of the deficiencies occasioned by
satisfaction of the Mexican Treaty burden provided for in section 401, and ( 2)
such assistance as may be available from the development fund established by title
IV of this Act.
( d ) Imported water made available for use in the lower basin to supply
aggregate annual consumptive uses from the main stream in excess of seven
million five hundred thousand acre - feet shall be offered by the Secretary for
use in the States of Arizona, California , and Nevada in the proportions pro
vided in article II ( B ) ( 2 ) of said decree . The Secretary shall establish prices
therefor which take into account such assistance as may be available from the
development fund established by title IV of this Act in excess of the demands
upon that fund occasioned by the requirements stated in subsection ( c ) of
this section . Within each State, opportunity to take such water shall first be
offered to persons or entities who are water users as of the effective date of
this Act, and in quantities equal to the deficiencies which would result if the
total quantity available for consumptive use from the main stream in such
State were only the quantity apportioned to that State by article II ( B ) ( 1 )
of said decree.
( e ) Imported water made available for use in the upper basin of the Colo
rado River, directly or by exchange, shall be offered by the Secretary for con
tract by water users in the States of Colorado , New Mexico, Utah, and Wyom
ing in the proportions, as among those States, stated in the Upper Colorado River
Basin compact, and at prices which take into account such assistance as may
be available from the Upper Colorado River Basin fund, in excess of the de
mands upon the fund occasioned by the requirements of the Colorado River
Storage Project Act.
( f ) Imported water not delivered into the Colorado River system but di
verted from the works constructed to import water into that system shall be
made available to water users in accordance with the Federal reclamation laws.
SEC. 306. The main stream salvage unit shall include programs for water
salvage along and adjacent to the main stream of the Colorado River and for
ground water recovery. Such programs shall be consistent with maintenance of
a reasonable degree of undisturbed habitat for fish and wildlife in the area,
as determined by the Secretary .
SEC. 307. The Secretary shall construct, operate, and maintain such additional
works as shall from time to time be authorized by the Congress as units of the
project.
Sec. 308. The conservation and development of the fish and wildlife re
sources and the enhancement of recreation opportunities in connection with the
project works authorized pursuant to this title shall be in accordance with the
provisions of the Federal Water Project Recreation Act (79 Stat. 213 ) .
SEC. 309. The Secretary shall integrate the Dixie project and southern Ne
vada water supply project heretofore authorized into the project herein au
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thorized as units thereof under repayment arrangements and participation in
the development fund established by title IV of this Act consistent with the pro
visions of this Act .
Sec. 310. There is hereby authorized to be appropriated to carry out the pur
poses of this title the sum of $ 1,167,000,000 based on estimated costs as of Octo
ber 1963, plus or minus such amounts, if any, as may be justified by reason of
ordinary fluctuations in construction costs as indicated by engineering cost in
dexes applicable to the types of construction involved .
TITLE IV - LOWER COLORADO RIVER BASIN DEVELOPMENT FUND :
ALLOCATION AND REPAYMENT OF COSTS : CONTRACTS
SEC. 401. Upon completion of each lower basin unit of the project herein or
hereafter authorized , or separate feature thereof, the Secretary shall allocate
the total costs of constructing said unit or features to ( 1 ) commercial power, (2 )
irrigation , ( 3 ) municipal and industrial water supply , ( 4 ) flood control, ( 5 )
navigation , ( 6 ) water quality control, ( 7 ) recreation, ( 8 ) fish and wildlife, (9 )
the replenishment of the depletion of Colorado River flows available for use
in the United States occasioned by performance of the Water Treaty of 1944
with the United Mexican States ( treaty series 994 ) , ( 10 ) the additional ca
pacity of the system of main conduits and canals of the central Arizona unit
referred to in section 304 ( a ) , item ( 1 ) , in excess of two thousand five hundred
cubic feet per second, and ( 11 ) any other purposes authorized under the Federal
reclamation laws. Costs of construction, operation , and maintenance
allocated to the replenishment of the depletion of Colorado River flows available
for use in the United States occasioned by compliance with the Mexican Water
Treaty ( including losses in transit, evaporation from regulatory reservoirs, and
regulatory losses at the Mexican boundary, incurred in the transportation, stor
age, and delivery of water in discharge of the obligations of that treaty ) shall be
nonreimbursable. All funds paid or transferred to Indian tribes pursuant to this
Act, including interest on such funds in the Treasury of the United States, and
costs of construction of the paved road, authorized in section 303 ( b ) hereof, shall
be nonreimbursable . The repayment of costs allocated to recreation and fish and
wildlife enhancement shall be in accordance with the provisions of the Federal
Water Project Recreation Act ( 79 Stat. 213 ) . Costs allocated to nonreimbursable
purposes shall be nonreturnable under the provisions of this Act. Costs allocated
to the additional capacity of the system of main conduits and canals of the central
Arizona unit, referred to in section 304 ( a ), item ( 1 ) , in excess of two thousand
five hundred cubic feet per second shall be recovered as directed in section 304 ( a ) .
SEO. 402. The Secretary shall determine the repayment capability of Indian
lands within, under, or served by any unit of the project. Construction costs allo
cated to irrigation of Indian lands (including provision of water for incidental
domestic and stock water uses ) and within the repayment capability of such lands
shall be subject to the Act of July 1, 1932 ( 47 Stat. 464 ) , and such costs as are
beyond repayment capability of such lands shall be nonreimbursable.
SEO. 403. ( a ) There is hereby established a separate fund in the Treasury of
the United States, to be known as the Lower Colorado River Basin development
fund (hereinafter called the “ development fund ” ) , which shall remain available
until expended as hereafter provided for carrying out the provisions of title III.
( b ) All appropriations made for the purpose of carrying out the aforesaid
provisions of title III of this Act shall be credited to the development fund as
advances from the general fund of the Treasury, and shall be available for such
purpose .
( c ) There shall also be credited to the development fund
( 1 ) all revenues collected in connection with the operation of facilities
herein and hereafter authorized in furtherance of the purposes of this Act
( except entrance, admission, and other recreation fees or charges and pro
ceeds received from recreation concessionaires ) ; and
( 2 ) all Federal revenues from the Boulder Canyon and Parker-Davis proj
ects which, after completion of repayment requirements of the said Boulder
Canyon and Parker-Davis projects, are surplus, as determined by the Secre
tary, to the operation , maintenance, and replacement requirements of those
projects.
( a ) All revenues collected and credited to the development fund pursuant to
this Act shall be available, without further appropriation , for
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( 1 ) defraying the costs of operation, maintenance, and replacements of,
and emergency expenditures for, all facilities of the project, within such
separate limitations as may be included in annual appropriation Acts ;
( 2 ) payments, if any, as required by section 502 of this Act ;
( 3 ) payments as required by subsection ( f ) of this section ; and
( 4 ) payments to reimburse water users in the State of Arizona for losses
sustained as a result of diminution of the production of hydroelectric power
at Coolidge Dam, Arizona, resulting from exchanges of water between users
in the States of Arizona and New Mexico as set forth in section 304 of this
Act.
(e ) Revenues credited to the development fund shall not be available for con
struction of the works comprised within any unit of the project herein or here
after authorized except upon appropriation by the Congress.
( f ) Revenues in the development fund in excess of the amount necessary to
meet the requirements of clauses ( 1 ) , (2 ) , and ( 4 ) of subsection ( d ) of this
section shall be paid annually to the general fund of the Treasury to return
(1 ) the costs of each unit of the project or separable feature thereof,
authorized pursuant to title III of this Act which are allocated to irrigation ,
commercial power, or municipal and industrial water supply, pursuant to
this Act, within a period not exceeding fifty years from the date of com
pletion of each such unit or separable feature, exclusive of any development
period authorized by law ;
(2 ) the costs which are allocated to recreation or fish and wildlife enhance
ment in accordance with the provisions of the Federal Water Project Recrea
tion Act ( 79 Stat. 213 ) ; and
(3 ) interest ( inluding interest during construction ) on the unamortized
balance of the investment in the commercial power and municipal and indus
trial water supply features of the project at a rate determined by the Secre
tary of the Treasury in accordance with the provisions of subsection ( h )
of this section , and interest due shall be a first charge.
( g ) To the extent that revenues remain in the development fund after making
the payments required by subsectiors ( d ) and ( f ) of this section, they shall be
available, upon appropriation by the Congress, to repay the costs incurred in con
nection with units hereafter authorized in providing ( i ) for the importation
of water into the main stream of the Colorado River for use below Lee Ferry as
provided in section 206 ( c ) to the extent that such costs are in excess of the
costs allocated to the replenishment of the depletion of Colorado River flows
available for use in the United States occasioned by performance of the Mexican
Water Treaty as provided in section 401, and ( ii ) protection of States and areas
of origin of such imported water as provided in section 207 ( a ) .
( h ) The interest rate applicable to those portions of the reimbursable costs
of each unit of the project which are properly allocated to commercial power
development and municipal and industrial water supply shall be determined by
the Secretary of the Treasury, as of the beginning of the fiscal year in which
the first advance is made for initiating construction of such unit, on the basis of
the computed average interest rate payable by the Treasury upon its outstanding
marketable public obligations which are neither due nor callable for redemption
for fifteen years from the date of issue.
( i ) Business -type budgets shall be submitted to the Congress annually for all
operations financed by the development fund.
SEC. 404. ( a ) Irrigation repayment contracts shall provide for repayment of
the obligation assumed under any irrigation repayment contract with respect
to any project contract unit or irrigation block over a basic period of not more
than fifty years exclusiv of any development periods authorized by law ; con
tracts authorized by section 9 ( e ) of the Reclamation Project Act of 1939 ( 53
Stat. 1196 ; 43 U.S.C. 485h ( e ) ) may provide for delivery of water for a period
of fifty years and for the delivery of such water at an identical price per acre -foot
for water of the same class at the several points of delivery from the main canals
and conduits and from such other points of delivery as the Secretary may desig
nate ; and long-term contracts relating to irrigation water supply shall provide
that water made available thereunder may be made available by the Secretary for
municipal or industrial purposes if and to the extent that such water is not
required by the contractor for irrigation purposes.
( b ) Contracts relating to municipal and industrial water supply from the
project may be made without regard to the limitations of the last sentence of
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section 9 ( c ) of the Reclamation Project Act of 1939 ( 53 Stat. 1194 ) ; may pro
vide for the delivery of such water at an identical price per acre-foot for water
of the same class at the several points of delivery from the main canals and
conduits ; and may provide for repayment over a period of fifty years if made
pursuant to clause ( 1 ) of said section and for the delivery of water over a period
of fifty years if made pursuant to clause ( 2 ) thereof.
SEC. 405. On January 1 of each year the Secretary shall report to the Congress,
beginning with the fiscal year ending June 30, 1968, upon the status of the rey
enues from and the cost of constructing, operating, and maintaining the project
and each unit thereof for the preceding fiscal year. The report of the Secretary
shall be prepared to reflect accurately the Federal investment allocated at that
time to power, to irrigation , and to other purposes , the progress of return and
repayment thereon , and the estimated rate of progress , year by year, in accom
plishing full repayment.
TITLE V - UPPER COLORADO RIVER BASIN AUTHORIZATIONS AND
REIMBURSEMENTS

Sec. 501. ( a ) In order to provide for the construction , operation , and mainte
nance of the Animas-La Plata Federal reclamation project, Colorado-New
Mexico ; the Dolores, Dallas Creek, West Divide, and San Miguel Federal recla
mation projects, Colorado, as participating projects under the Colorado River
Storage Project Act ( 70 Stat 105 ; 43 U.S.C. 620 ) , and to provide for the comple
tion of planning reports on other participating projects, subsection ( 2 ) of section
1 of said Act is hereby further amended by deleting the words “ Pine River
extension " , and inserting in lieu thereof the words “Animas -La Plata , Dolores,
Dallas Creek , West Divide, San Miguel”. Section 2 of said Act is hereby further
amended by deleting the words “ Parshall, Troublesome, Rabbit Ear, San Miguel,
West Divide, Tomichi Creek , East River, Ohio Creek, Dallas Creek, Dolores,
Fruit Growers extension , Animas -La Plata”, and inserting after the words “ Yel
low Jacket” the words “ Basalt, Middle Park ( including the Troublesome, Rabbit
Ear, and Azure units ) , Upper Gunnison ( including the East River, Ohio Creek ,
and Tomichi Creek units ), Lower Yampa ( including the Juniper and Great
Northern units ) , Upper Yampa ( including the Hayden Mesa . Wessels , and
Toponas units )”, and by inserting after the word “ Sublette ” the words “ ( includ
ing the Kendall Reservoir on Green River and a diversion of water from the
Green River to the North Platte River Basin in Wyoming ) , Uintah unit and
Ute Indian unit of the central Utah , San Juan County ( Utah ) , Price River,
Grand County ( Utah ) , Ute Indian unit extension of the central Utah, Gray
Canyon, and Juniper ( Utah ) ” . The amount which section 12 of said Act author
izes to be appropriated is hereby further increased by the sum of $ 360,000,000
plus or minus such amounts, if any, as may be required , by reason of changes
in construction costs as indicated by engineering cost indexes applicable to the
type of construction involved . This additional sum shall be available solely for
the construction of the projects herein authorized .
( b ) The Animas -La Plata Federal reclamation project shall be constructed
and operated in substantial accordance with the engineering plans set out in
the report of the Secretary transmitted to the Congress on May 4, 1966 , and
printed as House Document 436, Eighty -ninth Congress: Provided, That the
project construction of the Animas-La Plata Federal reclamation project shall
not be undertaken until and unless the States of Colorado and New Mexico
shall have ratified the following compact to which the consent of Congress is
hereby given :
" ANIMAS -LA PLATA PROJECT COMPACT
“ The State of Colorado and the State of New Mexico, in order to implement
the operation of the Animas-La Plata Federal Reclamation Project, Colorado
New Mexico, a proposed participating project under the Colorado River Storage
Project Act ( 70 Stat. 105 ), and being moved by considerations of interstate
comity, have resolved to conclude a compact for these purposes and have agreed
upon the following articles :
" ARTICLE I

“ A. The right to store and divert water in Colorado and New Mexico from
the La Plata and Animas River systems, including return flow to the La Plata
River from Animas River diversions, for uses in New Mexico under the Animas
La Plata Federal Reclamation Project shall be valid and of equal priority with
those rights granted by decree of the Colorado state courts for the uses of water
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in Colorado for that project, providing such uses in New Mexico are within the
allocation of water made to that state by articles III and XIV of the Upper
Colorado River Basin Compact ( 63 Stat. 31 ) .
“ B. The restrictions of the last sentence of Section ( a ) of Article IX of the
Upper Colorado River Basin Compact shall not be construed to vitiate para
graph A of this article .
“ ARTICLE II

" This Compact shall become binding and obligatory when it shall have been
ratified by the legislatures of each of the signatory States .”
( c ) The Secretary shall, for the Animas-La Plata, Dolores, Dallas Creek , San
Miguel, West Divide, and Seedskadee participating projects of the Colorado
River storage project, establish the nonexcess irrigable acreage for which any
single ownership may receive project water at one hundred and sixty acres of
class 1 land or the equivalent thereof, as determined by the Secretary , in other
land classes.
( d ) In the diversion and storage of water for any project or any parts thereof
constructed under the authority of this Act or the Colorado River Storage Proj
ect Act within and for the benefit of the State of Colorado only, the Secretary
is directed to comply with the constitution and statutes of the State of Colorado
relating to priority of appropriation ; with State and Federal court decrees en
tered pursuant thereto ; and with operating principles, if any, adopted by the
Secretary and approved by the State of Colorado.
( e ) The words “ any western slope appropriations" contained in paragraph
( i ) of that section of Senate Document Numbered 80, Seventy - fifth Congress, first
session , entitled "Manner of Operation of Project Facilities and Auxiliary
Features ,” shall mean and refer to the appropriation heretofore made for the
storage of water in Green Mountain Reservoir, a unit of the Colorado-Big
Thompson Federal reclamation project, Colorado ; and the Secretary is directed
to act in accordance with such meaning and reference. It is the sense of Con
gress that this directive defines and observes the purpose of said paragraph ( i ) ,
and does not in any way affect or alter any rights or obligations arising under
said Senate Document Numbered 80 or under the laws of the State of Colorado.
SEC. 502. The Upper Colorado River Basin fund established under section 5
of the Act of April 11 , 1956 ( 70 Stat. 107 ) , shall be reimbursed from the Colorado
River development fund established by section 2 of the Boulder Canyon Project
Adjustment Act ( 54 Stat. 755 ), for all expenditures heretofore or hereafter
made from the Upper Colorado River Basin fund to meet deficiencies in genera
tion at Hoover Dam during the filling period of reservoirs of storage units of the
Colorado River storage project pursuant to the criteria for the filling of Glen
Canyon Reservoir ( 27 Fed . Reg. 6851, July 19, 1962 ) . For this purpose $500,000
for each year of operation of Hoover Dam and powerplant, commencing with the
enactment of this Act, shall be transferred from the Colorado River develop
ment fund to the Upper Colorado River Basin fund , in lieu of application of said
amounts to the purposes stated in section 2 ( d ) of the Boulder Canyon Project
Adjustment Act , until such reimbursement is accomplished. To the extent that
any deficiency in such reimbursement remains as of June 1 , 1987, the amount of
the remaining deficiency shall then be transferred to the Upper Colorado River
Basin fund from the Lower Colorado River Basin development fund , as provided
in paragraph ( d ) of section 403.
TITLE VI-GENERAL PROVISIONS : DEFINITIONS : CONDITIONS
SEC . 601. ( a ) Nothing in this Act shall be construed to alter, amend, repeal,
modify, or be in conflict with the provisions of the Colorado River compact ( 45
Stat. 1057 ), the Upper Colorado River Basin compact ( 63 Stat. 31 ) , the Water
Treaty of 1944 with the United Mexican States ( Treaty Series 994 ) , the decree
entered by the Supreme Court of the United States in Arizona against California,
and others ( 376 U.S. 340 ) , or, except as otherwise provided herein , the Boulder
Canyon Project Act ( 45 Stat. 1057 ) , the Boulder Canyon Project Adjustment
Act (54 Stat. 774 ) , or the Colorado River Storage Project Act ( 70 Stat. 105 ) .
( b ) The Secretary is directed to
( 1 ) administer his responsibilities under this Act in such manner that he,
his permittees, licensees, and contractees shall in no way encroach upon,
alter, or affect the Colorado River compact apportionment of waters to the
upper and lower basin .
( 2 ) make reports as to the annual consumptive uses and losses of water
from the Colorado River system after each successive five -year period , be

-
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ginning with the five -year period starting on October 1 , 1965. Such reports
shall be prepared in consultation with the States of the lower basin individ
ually and with the Upper Colorado River Commission, and shall be trans
mitted to the President, the Congress, and to the Governors of each State
signatory to the Colorado River compact.
( 3 ) condition all contracts for the delivery of water originating in the
drainage basin of the Colorado River system upon the availability of water
under the Colorado River compact.
( c ) All Federal officers and agencies are directed to comply with the ap
plicable provisions of this Act, and of the laws, treaty , compacts, and decree
referred to in subsection ( a ) of this section , in the storage and release of water
from all reservoirs and in the operation and maintenance of all facilities in the
Colorado River system under the jurisdiction and supervision of the Secretary,
and in the operation and maintenance of all works which may be authorized
hereafter for construction for the importation of water into the Colorado River
system. In the event of failure of any such officer or agency to so comply, any
affected State may maintain an action to enforce the provisions of this sec
tion in the Supreme Court of the United States and consent is given to the
joinder of the United States as a party in such suit or suits, as a defendant or
otherwise.
( d ) Nothing in this Act shall be construed to expand or diminish either Fed
eral or State jurisdiction, responsibility, or rights in the field of water resources
planning, development, or control; nor to displace, supersede, limit, or modify
any interstate compact or the jurisdiction or responsibility of any legally estab
lished joint or common agency of two or more States, or of two or more States
and the Federal Government ; nor to limit the authority of Congress to authorize
and fund projects.
SEC. 602. ( a ) In order to fully comply with and carry out the provisions of
the Colorado River compact, the Upper Colorado River Basin compact and the
Mexican Water Treaty, the Secretary shall propose criteria for the coordinated
long -range operation of the reservoirs constructed and operated under the au
thority of this Act , the Colorado River Storage Project Act, the Boulder Canyon
Project Act, and the Boulder Canyon Project Adjustment Act. To effect in part
the purposes expressed in this paragraph , the criteria shall make provision for
the storage of water in storage units of the Colorado River storage project
and releases of water from Lake Powell in the following listed order of priority :
( 1 ) Releases to supply one -half the deficiency described in article III ( c ) of
the Colorado River compact, if any such deficiency exists and is chargeable to
the States of the upper division , but in any event such releases, if any, shall
terminate when the President issues the proclamation specified in section 305
( b ) of this Act.
( 2 ) Release to comply with article III ( d) of the Colorado River compact,
less such quantities of water delivered into the Colorado River below Lee Ferry
to the credit of the States of the upper division from sources outside the natural
drainage area of the Colorado River system .
( 3 ) Storage of water not required for the release specified in clauses ( 1 )
and ( 2 ) of this subsection to the extent that the Secretary, after consultation
with the Upper Colorado River Commission and representatives of the three
lower division States and taking into consideration all relevant factors ( in
cluding, but not limited to, historic streamflows, the most critical period of
record , and probabilities of water supply ) , shall find to be reasonably necessary
to assure deliveries under clauses ( 1 ) and ( 2 ) without impairment of annual
consumptive uses in the upper basin pursuant to the Colorado River compact :
Provided , That water not so required to be stored shall be released from Lake
Powell : ( i ) to the extent it can be reasonably applied in the States of the lower
division to the uses specified in article III( e ) of the Colorado River compact,
but no such releases shall be made when the active storage in Lake Powell is
less than the active storage in Lake Mead, ( ii ) to maintain, as nearly as prac
ticable, active storage in Lake Mead equal to the active storage in Lake Powell,
and ( iii ) to avoid anticipated spills from Lake Powell.
( b ) Not later than July 1 , 1968, the criteria proposed in accordance with the
foregoing subsection ( a ) of this section shall be submitted to the Governors of
the seven Colorado River Basin States and to such other parties and agencies as
the Secretary may deem appropriate for their review and comment. After receipt
of comments on the proposed criteria , but not later than January 1 , 1969, the
Secretary shall adopt appropriate criteria in accordance with this section and
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publish the same in the Federal Register. Beginning January 1 , 1970, and yearly
thereafter, the Secretary shall transmit to the Congress and to the Governors of
the Colorado River Basin States a report describing the actual operation under
the adopted criteria for the preceding compact water year and the projected
operation for the current year. As a result of actual operating experience or
unforeseen circumstances, the Secretary may thereafter modify the criteria to .
better achieve the purposes specified in subsection ( a ) of this section, but only
after correspondence with the Governors of the seven Colorado River Basin
States and appropriate consultation with such State representatives as each
Governor may designate.
( c ) Section 7 of the Colorado River Storage Project Act shall be administered
in accordance with the foregoing criteria .
SEC. 603. ( a ) Rights of the upper basin to the consumptive use of water
apportioned to that basin from the Colorado River system by the Colorado River
compact shall not be reduced or prejudiced by any use of such water in the lower
basin .
( b ) Nothing in this Act shall be construed so as to impair, conflict with , or
otherwise change the duties and powers of the Upper Colorado River Commission .
SEC . 604. Except as otherwise provided in this Act, in constructing, operating ,
and maintaining the units of the project herein and hereafter authorized , the
Secretary shall be governed by the Federal reclamation laws ( Act of June 17,
1902 ; 32 Stat. 388 and Acts amendatory thereof or supplementary thereto ) to
which laws this Act shall be deemed a supplement.
SEC. 605. ( a ) All terms used in this Act which are defined in the Colorado
River compact shall have meanings there defined .
( b ) “ Main stream " means the main stream of the Colorado River downstream
from Lee Ferry within the United States, including the reservoirs thereon.
( c ) " User ” or “water user” in relation to main stream water in the lower
basin means the United States, or any person or legal entity , entitled under the
decree of the Supreme Court of the United States in Arizona against California ,
and others ( 376 U.S.C. 340 ), to use main stream water when available thereunder.
( d ) “ Active storage” means that amount of water in reservoir storage, exclu
sive of bank storage, which can be released through the existing reservoir outlet
works.
( e ) “ Colorado River Basin States” means the States of Arizona , California ,
Colorado, Nevada , New Mexico, Utah , and Wyoming.

[ S. 1242, 90th Cong., first sess . ]
AMENDMENT Intended to be proposed by Mr. ALLOTT (for himself and Mr. DOMINICK )
to s. 1242,a bill to authorize the construction, operation, and maintenance of the Colo
rado River Basin project, and for other purposes, víz :
On page 9, line 7 , after “ ity' change the period to a comma and insert the fol
lowing : " and ( 4 ) the Secretary is authorized and directed to continue to a con
clusion the engineering and economic studies and negotiations with any non
Federal agencies with respect to proposals by non -Federal agencies to construct
and operate the hydroelectric generating and transmission facilities to be
installed at or in connection with Hualapai Dam and Reservoir, including pump
storage facilities and , not later than eighteen months from the date of the enact
ment of this Act, report the results of such negotiations, including the terms of
proposed agreements , if any, that may be reached, together with his recommenda
tions thereon, which agreements, if any, shall not become effective until
approved by Congress . "

( S. 1409, 90th Cong., first sess . ]
A BILL To authorize the construction , operation , and maintenance of the Colorado River
Basin project, and for other purposes
Be it enacted by the Senate and House of Representatives of the United States
of America in Congress assembled,
TITLE I - COLORADO RIVER BASIN PROJECT : OBJECTIVES
SEC. 101. That this Act may be cited as the “ Colorado River Basin Project
Act " .
79-247-67-6
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SEC. 102. The Congress recognizes that the present and growing water shortages
in the Colorado River Basin constitute urgent problems of national concern,
and accordingly authorizes and directs the National Water Commission and the
Water Resources Council , established by the Water Resources Planning Act
( Public Law 89–80 ), to give highest priority to the preparation of a plan and
program for the relief of such shortages, in consultation with the States and
Federal entities affected, as provided in this Act. This program is declared
to be for the purposes, among others, of regulating the flow of the Colorado
River ; controlling floods ; improving navigation ; providing for the storage and
delivery of the waters of the Colorado River for reclamation of lands, including
supplemental water supplies, for municipal , industrial, and other beneficial
purposes; improving water quality ; providing for basic public outdoor recreation
facilities ; improving conditions for fish and wildlife ; and the generation and sale
of hydroelectric power as an incident of the foregoing purposes.
TITLE II-SOUTHWEST INVESTIGATIONS AND PLANNING
SEC. 201. ( a ) The Council, in consultation with the Commission , acting in
accordance with the procedure prescribed in section 103 of the Water Resources
Planning Act, shall within one hundred and twenty days following the effective
date of this Act establish principles, standards, and procedures for the program
of investigations and submittal of plans and reports authorized by this section
and section 203. The Secrtary of the Interior ( hereinafter referred to as the
“ Secretary " ) , under the direction of the Commission, in conformity with the
principles, standards, and procedures so established , is authorized and directed
to
( 1 ) prepare estimates of the long-range water supply available for con
sumptive use in the Colorado River Basin , of current water requirements
therein, and of the rate of growth of water requirements therein to at least
the year 2030 ;
( 2) investigate sources and means of supplying water to meet the current
and anticipated water requirements of the Colorado River Basin , including
reductions in losses, importations from sources outside the natural drainage
basin of the Colorado River system , desalination, weather modification , and
other means ;
( 3 ) investigate projects within the lower basin of the Colorado River,
including projects on tributaries of the Colorado River, where undeveloped
water supplies are available or can be made available by replacement or
exchange ;
( 4 ) undertake investigations, in cooperation with other concerned agen
cies, of the feasibility of proposed development plans in maintaining an ade
quate water quality throughout the Colorado River Basin ;
(5 ) investigate means of providing for prudent water conservation prac
tices to permit maximum beneficial utilization of available water supplies
in the Colorado River Basin ;
( 6 ) investigate and prepare estimates of the long-range water supply in
States and areas from which water may be imported into the Colorado River
system , together with estimates of the probable ultimate requirements for
water within those States and areas of origin, for all purposes, including, but
not limited to, consumptive use, navigation, river regulation, power, enhance
ment of fishery resources, pollution control, and disposal of wastes to the
ocean, and estimates of the quantities of water, if any, that will be available
in excess of such requirements in the States and areas of origin for exporta
tion to the Colorado River system ; and
( 7 ) investigate current and anticipated water requirements of areas out
side the natural drainage areas of the Colorado River system which feasibly
can be served from importation facilities en route to the Colorado River
system .
( b ) The Secretary is authorized and directed to prepare reconnaissance reports
of a staged plan or plans for projects adequate, in his judgment, to meet the
requirements reported under subsection ( a ) of this section , in conformity with
section 202.
( c ) The plan for the first stage of works to meet the future requirements of
the areas of deficiency and surplus as determined from studies performed pur
suant to this section shall include, but not be limited to, import works necessary
to provide two million five hundred thousand acre -feet annually from north
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coastal streams of the State of California for use from the main stream of the
Colorado River below Lee Ferry , directly or by exchange, including satisfaction
of the obligations of the Mexican Water Treaty and losses of water associated
with the performance of that treaty. Plans for import works for the first stage
shall also include facilities to provide water in such additional quantities, not
to exceed two million acre -feet annually, as the Secretary finds may be required
and marketable in areas which can be served by said importation facilities en
route to the Colorado River system, directly or by exchange.
( d ) The Congress declares that the satisfaction of the requirements of the
Mexican Water Treaty constitutes a national obligation . Accordingly, the States
of the upper division (Colorado, New Mexico, Utah, and Wyoming ) and States
of the lower division ( Arizona, California , and Nevada ) shall be relieved from
all obligations which may have been imposed upon them by article III ( c ) of the
Colorado River compact when the President issues the proclamation specified in
section 305 ( b ) of this Act.
( e ) The Secretary shall submit annually to the Commission , the President, and
the Congress reports covering progress on the investigations and reports author
ized by this section.
SEC. 202. ( a ) In planning works to import water into the Colorado River
system from sources outside the natural drainage areas of the system, the Secre
tary shall make provision for adequate and equitable protection of the interests
of the States and areas of origin, including ( in the case of works to import
water for use in the lower basin of the Colorado River ) assistance from the
development fund established by title IV of this Act, to the end of that water
supplies may be available for use therein adequate to satisfy their ultimate re
quirements at prices to users not adversely affected by the exportation of water
to the Colorado River system.
( b ) All requirements, present or future, for water within any State lying
wholly or in part within the drainage area of any river basin and from which
water is exported by works planned pursuant to this Act shall have a priority
of right in perpetuity to the use of the waters of that river basin , for all pur
poses, as against the uses of the water delivered by means of such exportation
works, unless otherwise provided by interstate agreement.
SEC. 203. ( a ) On or before December 31, 1970, the Secretary shall submit a
proposed reconnaissance report on the first stage of the staged plan of develop
ment to the Commission and affected States and Federal agencies for their com
ments and recommendations which shall be submitted within six months after
receipt of the report.
( b ) After receipt of the comments of the Commission, affected States, and
Federal agencies on such reconnaissance report, but not later than January 1 ,
1972, the Secretary shall transmit the report to the President and , through the
President, to the Congress. All comments received by the Secretary under the
procedure specified in this section shall be included therein. The letter of trans
mittal and its attachments shall be printed as a House or Senate document.
( c ) The Secretary shall proceed promptly thereafter with preparation of a
feasibility report on the first stage of said plan of development if he finds,
on the basis of reconaissance investigations pursuant to section 201, that a
water supply surplus to the needs of the area of origin exists, benefits of the
proposed first stage exceed costs, and repayment can be made in accordance with
titles III and IV, of this Act. Sạch feasibility report shall be submitted to the
Commission and to the affected States and Federal agencies not later than
January 1 , 1973.,'
( d ) After receipt of the comments of the Commission and affected States
and Federal agencies on such feasibility report, but not later than June 30,
1973, the Secretary shall transmit his final report to the President and, through
the President, to the Congress. All comments received by the Secretary under
the procedure specified in this section shall be included therein. The letter of
transmittal and its attachments shall be printed as a House or Senate document.
Sec. 204. There are hereby authorized to be appropriated such sums as are
required to carry out the purposes of this title.
TITLE III - AUTHORIZED UNITS: PROTECTION OF EXISTING USES
SEC. 301. The Secretary shall construct, operate, and maintain the lower
basin units of the Colorado River Basin project ( herein referred to as the " proj
ect” ), described in sections 302, 303,304 , 305 , and 306 .
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SEC. 302. The main stream reservoir division shall consist of the Hualapai
( formerly known as Bridge Canyon ) unit, including a dam, reservoir, power
plant, transmission facilities, and appurtenant works, and the Coconino and
Paria River silt- detention reservoirs : Provided, That ( 1 ) Hualapai Dam shall
be constructed so as to impound water at a normal surface elevation of one
thousand eight hundred and sixty -six feet above mean sea level, ( 2 ) fluctuations
in the reservoir level shall be restricted , so far as practicable, to a regimen of
ten feet, and ( 3 ) this Act shall not be construed to authorize any diversion of
water from Hualapai Reservoir except for incidental uses in the immediate
vicinity. The Congress hereby declares that the construction of the Hualapai Dam
herein authorized is consistent with the Act of February 26, 1919 ( 40 Stat. 1175 ) .
SEC. 303. ( a ) As fair and reasonable payment for the permanent use by
the United States of not more than twenty - five thousand acres of land designated
by the Secretary as necessary for the construction , operation, and maintenance
of the Hualapai unit, said land being a part of the tract set aside and reserved
by the Executive order of January 4, 1883, for the use and occupancy of the
Hualapai Tribe of Arizona ( 1 Kappler, Indian Laws and Treaties, 804 ), $ 16,398,
000 shall be transferred in the Treasury, during construction of the unit, to the
credit of the Hualapai Tribe from funds appropriated from the general fund of
the Treasury to the Department of the Interior, Bureau of Reclamation , for con
struction of the project and , when so transferred , shall draw interest at the rate
of 4 per centum per annum until expended. The funds so transferred may be
expended, invested, or reinvested pursuant to plans, programs, and agreements
duly adopted or entered into by the Hualapai Tribe, subject to the approval of the
Secretary , in accordance with the tribal constitution and charter.
( b ) As part of the construction and operation of the Hualapai unit, the Sec .
retary shall ( 1 ) construct a paved road, having a minimum width of twenty
eight feet, from Peach Springs, Arizona , through and along Peach Springs
Canyonwithin the Hualapai Indian Reservation, to provideall-weather access
to the Hualapai Reservoir ; and ( 2 ) make available to the Hualapai Tribe up
to twenty - five thousand kilowatts and up to one hundred million kilowatt-hours
annually of power from the Hualapai unit at the lowest rate established by the
Secretary for the sale of firm power from said unit for the use of preferential
customers : Provided , That the tribe may resell such power only to users within
the Hualapai Reservation : Provided further, That the Hualapai Tribal Council
shall notify the Secretary in writing of the reasonable power requirements of the
tribe up to the maximum herein specified, for each three -year period in advance
beginning with the date upon which power from the Hualapai unit becomes
available for sale. Power not so reserved may be disposed by the Secretary for
the benefit of the development fund.
( c ) Except as to such lands which the Secretary determines are required for
the Hualapai Dam and Reservoir site and the construction of the operating
campsite and townsite, all minerals of any kind whatsoever, including oil and
gals and but excluding sand and gravel and other building and construction ma
terials, within the areas used by the United States pursuant to this section
are hereby reserved to the Hualapai Tribe : Provided , That no permit, license ,
lease, or other document covering the exploration for or the extraction of such
minerals shall be granted by the tribe nor shall the tribe conduct such operations
for its own account, except under such conditions and with such stipulations as
are necessary to protect the interests of the United States in the construction ,
operation , and maintenance of the Hualapai unit.
( d ) The Hualapai Tribe shall have the exclusive right, if requested in writing
by the tribe, to develop the recreation potential of, and shall have the exclusive
right to control access to, the reservoir shoreline adjacent to the reservation ,
subject to conditions established by the Secretary for use of the reservoir to
protect the operation of the project. Any recreation development established by
the tribe shall be consistent with the Secretary's rules and regulations to protect
the overall recreation development of the project. The tribe and the members:
thereof shall have nonexclusive personal rights to hunt and fish on the reservoir
without charge, but shall have no right to exclude others from the reservoir
except as to those who seek to gain access through the Hualapai Reservation,
nor the right to require payments to the tribe except for the use of tribal lands
or facilities : Provided, That under no circumstances will the Hualapai Tribe
make any charge, or extract any compensation, or in any other manner restrict
the access or use of the paved road to be constructed within the Hualapai Indian
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Reservation pursuant to this Act. The use by the public of the water areas of
the project shall be pursuant to such rules and regulations as the Secretary
may prescribe.
( e ) Except as limited by the foregoing, the Hualapai Tribe shall have the
right to use and occupy the area of the Hualapai unit within the Hualapai
Reservation for all purposes not inconsistent with the construction , operation ,
and maintenance of the project and townsite, including, but not limited to, the
right to lease such lands for farming, grazing, and business purposes to mem
bers or nonmembers of the tribe and the power to dispose of all minerals as
provided in paragraph ( c ) hereof.
( f ) Upon a determination by the Secretary that all or any part of the lands
utilized by the United States pursuant to paragraph ( a ) of this section is no
longer necessary for purposes of the project, such lands shall be restored to
the Hualapai Tribe for its full use and occupancy .
( g ) No part of any expenditures made by the United States, and no reserva .
tion by or restoration to the Hualapai Tribe of the use of land under any
of the provisions of this section shall be charged by the United States as an offset
or counterclaim against any claim of the Hualapai Tribe against the United
States other than claims arising out of the utilization of lands for the project :
Provided, however, That the payment of moneys and other benefits as set forth
herein shall constitute full, fair, and reasonable payment for the permanent use
of the lands by the United States.
( h ) All funds authorized by this section to be paid or transferred to the
Hualapai Tribe, and any per capita distribution derived therefrom shall be
exempt from all forms of State and Federal income taxes.
( i) No payments shall be made or benefits conferred as set forth in this
section until the provisions hereof have been accepted by the Hualapai Tribe
through a resolution duly adopted by its tribal council. In the event such resolu
tion is not adopted within six months from the effective date of this Act, and
litigation thereafter is instituted regarding the use by the United States of
lands within the Hualapai Reservation or payment therefor, the amounts of the
payments provided herein and the other benefits set out shall not be regarded
asevidencing value or as recognizing any right of the tribe to compensation.
SEC. 304. ( a ) The central Arizona unit shall consist of the following principal
works : ( 1 ) a system of main conduits and canals, including a main canal and
pumping plants ( Granite Reef aqueduct and pumping plants ) , for diverting
and carrying water from Lake Havasu to Orme Dam or suitable alternative,
which system shall have a capacity of two thousand five hundred cubic feet per
second ( A ) unless the definite plan report of the Bureau of Reclamation shows
that additional capacity ( i ) will provide an improved benefit-to - cost ratio and
(ii ) will enhance the ability of the central Arizona unit to divert water from
the main strea
to w ch Arizona is entitled and ( B ) unless the Secretary
finds that the additional cost resulting from such additional capacity can be
financed by funds from sources other than the funds credited to the develop
ment fund pursuant to section 403 of this Act and without charge, directly or
indirectly, to water users or power customers in the States of California and
Nevada ; ( 2 ) Orme Dam and Reservoir and power-pumping plant or suitable
alternative; ( 3 ) Buttes Dam and Reservoir, which shall be so operated as to
not prejudice the rights of any user in and to the waters of the Gila River as
those rights are set forth in the decree entered by the United States District
Court for the District of Arizona on June 29, 1935 , in United States against Gila
Valley Irrigation District and others (Globe Equity Numbered 59 ) ; ( 4 ) Hooker
Dam and Reservoir, which shall be constructed to an initial capacity of ninety
eight thousand acre-feet and in such a manner as to permit subsequent enlarge
ment of the structure ( to give effect to the provisions of section 304 ( c ) and
( d ) ) ; (5 ) Charleston Dam and Reservoir ; ( 6 ) Tucson aqueducts and pumping
plants ; ( 7 ) Salt-Gila aqueduct ; ( 8 ) canals , regulating facilities, powerplants,
and electrical transmission facilities ; ( 9 ) related water distribution and drain
age works ; and ( 10 ) appurtenantworks.
( b ) Unless and until otherwise provided by Congress, water from the natural
drainage area of the Colorado River system diverted from the main steam below
Lee Ferry for the central Arizona unit shall not be made available directly
or indirectly for the irrigation of lands not having a recent irrigation history
as determined by the Secretary, except in the case of Indian lands, national
wildlife refuges, and, with the approval of the Secretary , State-administered
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wildlife management areas. It shall be a condition of each contract under which
such water is provided under the central Arizona unit that ( 1 ) there be in effect
measures, adequate in the judgment of the Secretary, to control expansion of
irrigation from aquifers affected by irrigation in the contract service area ; ( 2 )
the canals and distribution systems through which water is conveyed after its
delivery by the United States to the contractors shall be provided and main
tained with linings, adequate in his judgment to prevent excessive conveyance
losses ; ( 3 ) neither the contractor nor the Secretary shall pump or permit others.
to pump ground water from lands located within the exterior boundaries of any
Federal reclamation project or irrigation district receiving water from the cen
tral Arizona unit for any use outside such Federal reclamation project or irriga
tion district, unless the Secretary and the agency or organization operating and
maintaining such Federal reclamation project or irrigation district shall agree
or shall have previously agreed that a surplus of ground water exists and that
drainage is or was required ; and ( 4 ) all agricultural , municipal, and industrial
waste water, return flow , seepage, sewage effluent, and ground water located
in or flowing from contractor's service area originating or resulting from ( i )
waters contracted for from the cental Arizona unit or ( ii ) waters stored or
developed by any Federal reclamation project are reserved for the use and
benefit of the United States as a source of supply for the service area of the
central Arizona unit or for the service area of the Federal reclamation project,
as the case may be : Provided, That notwithstanding the provisions of clause
( 3 ) of this sentence, the agricultural , municipal, and industrial waste water,
return flow , seepage, sewage effluent, and ground water in or from any such
Federal reclamation project, may also be pumped or diverted for use and delivery
by the United States elsewhere in the service area of the central Arizona unit ,
if not needed for use or reuse in such Federal reclamation project.
( c ) The Secretary may require as a condition in any contract under which
water is provided from the central Arizona unit that the contractor agree to
accept main stream water in exchange for or in replacement of existing sup
plies from sources other than the main stream . The Secretary shall so require
in contracts with such contractors in Arizona who also use water from the Gila
River system , to the extent necessary to make available to users of water from
the Gila River system in New Mexico additional quantities of water as provided
in and under the conditions specified in subsections ( e ) and ( f ) of this section :
Provided, That such exchanges and replacements shall be accomplished without
economic injury or cost to such Arizona contractors.
( d ) In times of shortage or reduction of main stream water for the central
Arizona unit ( if such shortages or reductions should occur ), contractors which
have yielded water from other sources in exchange for main stream water sup
plied by that unit shall have a first priority to receive main stream water, as
against other contractors supplied by that unit which have not so yielded water
from other sources, but only in quantities adequate to replace the water so
yielded.
( e ) In the operation of the central Arizona unit, the Secretary shall offer to
contract with water users in New Mexico for water from the Gila River, its
tributaries, and underground water sources, in amounts that will permit con
sumptive use of water in New Mexico not to exceed an annual average in any
period of ten consecutive years of eighteen thousand acre- feet, including reser
voir evaporation, over and above the consumptive uses provided for by article
IV of the decree of the Supreme Court of the United States in Arizona against
California ( 376 U.S. 340 ). Such increased consumptive uses shall not begin until
and shall continue only so long as delivery of Colorado River water to down
stream Gila River users in Arizona is being accomplished in accordance with this
Act, in quantities sufficient to replace any diminution of their supply resulting
from such diversions from the Gila River, its tributaries, and underground water
sources. In determining the amount required for this purpose full consideration:
shall be given to any differences in the quality of the waters involved .
( f ) The Secretary shall further offer to contract with water users in New
Mexico for water from the Gila River, its tributaries, and underground water
sources in amounts that will permit consumptive uses of water in New Mexico
not to exceed an annual average in any period of ten consecutive years of an
additional thirty thousand acre-feet, including reservoir evaporation. Such fur
ther increases in consumptive use shall not begin until and shall continue only
so long as works capable of importing water into the Colorado River system have
been completed and water sufficiently in excess of two million eight hundred
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thousand acre - feet per annum is available from the main stream of the Colorado
River for consumptive use in Arizona to provide water for the exchanges herein
authorized and provided. In determining the amount required for this purpose
full consideration shall be given to any difference in the quality of the waters
involved .
( g ) All additional consumptive uses provided for in subsections ( e ) and ( f )
of this section shall be subject to all rights in New Mexico and Arizona as es
tablished by the decree entered by the United States District Court for the Dis
trict of Arizona on June 29, 1935 , in United States against Gila Valley Irriga
tion District and others (Globe Equity Numbered 59) and to all other rights
existing on the effective date of this Act in New Mexico and Arizona to water
from the Gila River, its tributaries, and underground water sources, and shall
be junior thereto and shall be made only to the extent possible without economic
injury or cost to the holders of such rights.
SEC . 305. ( a ) Article II ( B ) ( 3 ) of the decree of the Supreme Court of the
United States in Arizona against California ( 376 U.S. 340 ) shall be so adminis
tered that in any year in which, as determined by the Secretary, there is insuffi
cient main stream Colorado River water available for release to satisfy annual
consumptive use of seven million five hundred thousand acre - feet in Arizona ,
California , and Neveda, diversions from the main stream for the central Arizona
unit shall be so limited as to assure the availability of water in quantities suffi
cient to provide for the aggregate annual consumptive use by holders of pres
ont perfected rights, by other users in the State of California served under ex
isting contracts with the United States by diversion works heretofore constructed
and by other existing Federal reservations in that State, of four million four
bundred thousand acre-feet of main stream water, and by users of the same
character in Arizona and Nevada. Water users in the State of Nevada shall not
be required to bear shortages in any proportion greater than would have been
imposed in the absence of this section 305 ( a ) . Nothing herein shall be construed
to alter, amend, repeal, modify , or be in conflict with the agreement required
by section 4 ( a ) of the Boulder Canyon Project Act ( 45 Stat. 1057 ) and made by
the State of California by act of its legislature ( Chapter 16, California Statutes
1929, page 38 ) so far as the benefits of said agreement are conferred upon the
States of Colorado, New Mexico, Utah, and Wyoming. This section shall not
affect the relative priorities, among themselves, of water users in Arizona , Ne
vada, and California which are senior to diversions for the central Arizona
unit, or amend any provisions of said decree.
( b ) The limitation stated in paragraph ( a ) shall cease whenever the Presi
dent shall proclaim that works have been completed and are in operation, ca
pable in his judgment of delivering annually not less than two million five hun
dred thousand acre -feet of water into the main stream of the Colorado River
below Lee Ferry from sources outside the natural drainage area of the Colorado
River system ; and that such sources are adequate, in the President's judgment,
to supply such quantities without adverse effect upon the satisfaction of the
foreseeable water requirements of any State from which such water is imported
into the Colorado River system. Such imported water shall be made available for
use in accordance with subsection ( c ) of this section .
( c ) To the extent that the flow of the main stream of the Colorado River is
augmented by such importations in order to make sufficient water available for
release, as determined by the Secretary pursuant to article II ( B ) ( 1 ) of the
decree of the Supreme Court of the United States in Arizona against California
( 376 U.S. 340 ) , to satisfy annual consumptive use of two million eight hundred
thousand acre- feet in Arizona, four million four hundred thousand acre- feet in
California, and three hundred thousand acre -feet in Nevada, respectively, the
Secretary shall make such additional water available to users of main stream
water in those States at the same costs and on the same terms as would be
applicable if main steam water were available for release in the quantities
required to supply such consumptive use, taking into account, among other
things, ( 1 ) the nonreimbursable allocation to the replenishment of the deficiencies
occasioned by satisfaction of the Mexican Treaty burden provided for in sec
tion 401 , and ( 2 ) such assistance as may be available from the development
fund established by title IV of this Act.
( d ) Imported water made available for use in the lower basin to supply aggre
gate annual consumptive uses from the main stream in excess of seven million
fire - hundred thousand acre -feet shall be offered by the Secretary for use in the
States of Arizona , California , and Nevada in the proportions provided in article
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II ( B ) ( 2 ) of said decree. The Secretary shall establish prices therefor which
take into account such assistance as may be available from the development fund
established by title IV of this Act in excess of the demands upon that fund oc
casioned by the requirements stated in subsection ( c ) of this section. Within each
State, opportunity to take such water shall first be offered to persons or en
tities who are water users as of the effective date of this Act, and in quantities
equal to the deficiencies which would result if the total quantity available for
consumptive use from the main stream in such State were only the quantity
apportioned to that State by article II ( B ) ( 1 ) of said decree.
( e ) Imported water made available for use in the upper basin of the Colorado
River, directly or by exchange, shall beoffered by the Secretary for contract by
water users in the States of Colorado, New Mexico , Utah, and Wyoming in the
proportions, as among those States, stated in the Upper Colorado River Basin
compact, and at prices which take into account such assistance as may be avail
able from the Upper Colorado River Basin fund, in excess of the demands upon
that fund occasioned by the requirements of the Colorado River Storage Project
Act.
( f ) Imported water not delivered into the Colorado River system but diverted
from the works constructed to import water into that system shall be made
available to water users in accordance with the Federal reclamation laws.
SEC. 306. The main stream salvage unit shall include programs for water sal
vage along and adjacent to the main stream of the Colorado River and for
ground water recovery. Such programs shall be consistent with maintenance of
a reasonable degree of undisturbed habitat for fish and wildlife in the area, as
determined by the Secretary.
SEC. 307. The Secretary shall construct, operate, and maintain such additional
works as shall from time to time be authorized by the Congress as units of the
project.
SEC. 308. The conservation and development of the fish and wildlife resources
and the enhancement of recreation opportunities in connection with the project
works authorized pursuant to this title shall be in accordance with the provisions
of the Federal Water Project Recreation Act ( 79 Stat. 213 ) .
SEC. 309. The Secretary shall integrate the Dixie project and southern Nevada
water supply project heretofore authorized into the project herein authorized as
units thereof under repayment arrangements and participation in the develop
ment fund established by title IV of this Act consistent with the provisions of
this Act.
SEC. 310. There is hereby authorized to be appropriated to carry out the pur
poses of this title the sum of $ 1,167,000,000 based on estimated costs as of October
1963, plus or minus such amounts, if any, as may be justified by reason of ordi
pary fluctuations in construction costs as indicated by engineering cost indices
applicable to the types of construction involved .
TITLE IV - LOWER COLORADO RIVER BASIN DEVELOPMENT FUND :
ALLOCATION AND REPAYMENT OF COSTS : CONTRACTS
SEC. 401. Upon completion of each lower basin unit of the project herein or
hereafter authorized, or separate feature thereof, the Secretary shall allocate
the total costs of constructing said unit or features to ( 1 ) commercial power,
( 2 ) irrigation, ( 3 ) municipal and industrial water supply, ( 4 ) flood control,
( 5 ) navigation, ( 6 ) water quality control, ( 7 ) recreation , ( 8 ) fish and wildlife,
( 9 ) the replenishment of the depletion of Colorado River flows available for use
in the United States occasioned by performance of the Water Treaty of 1944 with
the United Mexican States ( treaty series 994 ), ( 10 ) the additional capacity of
the system of main conduits and canals of the central Arizona unit referred to
in section 304 ( a ) , item ( 1 ) , in excess of two thousand five hundred cubic feet
per second, and ( 11 ) any other purposes authorized under the Federal reclama
tion laws. Costs of construction , operation, and maintenance allocated to the
replenishment of the depletion of Colorado River flows available for use in the
United States occasioned by compliance with the Mexican Water Treaty ( includ
ing losses in transit, evaporation from regulatory reservoirs and regulatory
losses at the Mexican boundary , incurred in the transportation, storage, and
delivery of water in discharge of the obligations of that treaty ) shall be non
reimbursable. All funds paid or transferred to Indian tribes pursuant to this Act,
including interest on such funds in the Treasury of the United States, and costs
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of construction of the paved road , authorized in section 303 ( b ) hereof, shall be
nonreimbursable. The repayment of costs allocated to recreation and fish and
wildlife enhancement shall be in accordance with the provisions of the Federal
Water Project Recreation Act ( 79 Stat. 213 ) : Provided , That all of the separable
and joint costs allocated to recreation and fish and wildlife enhancement at the
Dixie project, Utah , and the main stream reservoir division shall be nonreim
bursable. Costs allocated to nonreimbursable purposes shall be nonreturnable
under the provisions of this Act. Costs allocated to the additional capacity of the
system of main conduits and canals of the central Arizona unit, referred to in
section 304 ( a ), item ( 1 ) , in excess of two thousand five hundred cubic feet per
second shall be recovered as directed in section 304 ( a ).
SEC. 402. The Secretary shall determine the repayment capability of Indian
lands within , under, or served by any unit of the project. Construction costs
allocated to irrigation of Indian lands ( including provision of water for inci.
dental domestic and stock water uses ) and within the repayment capability of
such lands shall be subject to the Act of July 1, 1932 ( 47 Stat. 464 ) , and such costs
as are beyond repayment capability of such lands shall be nonreimbursable.
SEC. 403. ( a ) There is hereby established a separate fund in the Treasury of
the United States, to be known as the Lower Colorado River Basin development
fund ( hereinafter called the “ development fund ” ), which shall remain available
until expended as hereafter provided for carrying out the provisions of title III.
(b ) All appropriations made for the purpose of carrying out the aforesaid pro
visions of title III of this Act shall be credited to the development fund as ad
vances from the general fund of the Treasury, and shall be available for such
purpose.
( c ) There shall also be credited to the development fund
( 1 ) all revenues collected in connection with the operation of facilities
herein and hereafter authorized in furtherance of the purposes of this Act
( except entrance, admission , and other recreation fees or charges and pro
ceeds received from recreation concessionaires ) ; and
( 2 ) all Federal revenues from the Boulder Canyon and Parker -Davis
projects which , after completion of repayment requirements of the said
Boulder Canyon and Parker -Davis projects, are surplus, as determined by
the Secretary, to the operation , maintenance, and replacement requirements
of those projects.
( a ) All revenues collected and credited to the development fund pursuant to
this Act shall be available, without further appropriation, for
( 1 ) defraying the costs of operation , maintenance, and replacements of,
and emergency expenditures for, all facilities of the project, within such
separate limitations as may be included in annual appropriation Acts ;
( 2 ) payments , if any, as required by section 502 of this Act ;
(3 ) payments as required by subsection (f ) of this section ; and
( 4) payments to reimburse water users in the State of Arizona for losses
sustained as a result of diminution of the production of hydroelectric power
at Coolidge Dam, Arizona , resulting from exchanges of water between users
in the States of Arizona and New Mexico as set forth in section 304 of this
Act.
( e ) Revenues credited to the development fund shall not be available for con
struction of the works comprised within any unit of the project herein or here
after authorized except upon appropriation by the Congress.
( f) Revenues in the development fund in excess of the amount necessary to
meet the requirements of clauses ( 1 ) , ( 2 ) , and (4 ) of subsection ( d ) of this
section shall be paid annually to the general fund of the Treasury to return
(1 ) the costs of each unit of the project or separable feature thereof,
authorized pursuant to title III of this Act which are allocated to irrigation ,
commerical power, or municipal and industrial water supply, pursuant to
this Act, within a period not exceeding fifty years from the date of comple
tion of each such unit or separable feature, exclusive of any development
period authorized by law ;
( 2 ) the costs which are allocated to recreation or fish and wildlife en
hancement in accordance with the provisions of the Federal Water Project
Recreation Act ( 79 Stat. 213 ) ; and
( 3 ) interest ( including interest during construction ) on the unamortized
balance of the investment in the commercial power and municipal and indus
trial water supply features of the project at a rate determined by the Secre
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tary of the Treasury in accordance with the provisions of subsection ( h ) of
this section , and interest due shall be a first charge.
( g ) To the extent that revenues remain in the development fund after making
the payments required by subsections ( d ) and ( f ) of this section , they shall be
available, upon appropriation by the Congress, to repay the costs incurred in
connection with units hereafter authorized in providing ( i ) for the importation
of water into the main stream of the Colorado River for use below Lee Ferry as
provided in section 206 ( c ) to the extent that such costs are in excess of the costs
allocated to the replenishment of the depletion of Colorado River flows available
for use in the United States occasioned by performance of the Mexican Water
Treaty as provided in section 401, and ( ii ) protection of States and areas of origin
of such imported water as provided in section 207 ( a ).
( h ) The interest rate applicable to those portions of the reimbursable costs
of each unit of the project which are properly allocated to commecial power
development and municipal and industrial waer supply shall be determined
by the Secretary of the Treasury, as of the beginning of the fiscal year in which
the first advance is made for initiating construction of such unit, on the basis of
the computed average interest rate payable by the Treasury upon its outstanding
marketable public obligations which are neither due nor callable for redemption
for fifteen years from the date of issue.
( i ) Business-type budgets shall be submitted to the Congress annually for all
operations financed by the development fund.
SEC. 404. ( a ) Irrigation payment contracts shall provide for repayment
of the obligation assumed under any irrigation repayment contract with respect
to any project contract unit or irrigation block over a basic period of not more
than fifty years exclusive of any development periods authorized by law ; con
tracts authorized by section 9 ( e ) of the Reclamation Project Act of 1939 ( 53 Stat.
1196 ; U.S.C. 485h ( e )) may provide for delivery of water for a period of fifty
years and for the delivery of such water at an identical price per acre - foot
for water of the same class at the several points of delivery from the main canals
and conduits and from such other points of delivery as the Secretary may desig
nate ; and long-term contracts relating to irrigation water supply shall provide
that water made available thereunder may be made available by the Secretary
for municipal or industrial purposes if and to the extent that such water is not
required by the contractor for irrigation purposes.
( b ) Contracts relating to municipal and industrial water supply from the
project may be made without regard to the limitation of the last sentence of
section 9 ( c ) of the Reclamation Project Act of 1939 ( 53 Stat. 1194 ) ; may provide
for the delivery of such water at an identical price per acre-foot for water of the
same class at the several points of delivery from the main canals and conduits ;
and may provide for repayment over a period of fifty years if made pursuant
to clause ( 1 ) of said section and for the delivery of water over a period of
fifty years if made pursuant to clause ( 2 ) thereof.
SEC. 405. On January 1 of each year the Secretary shall report to the Congress,
beginning with the fiscal year ending June 30, 1968, upon the status of the reve
nues from and the cost of constucting, operating, and maintaining the project and
each unit thereof for the preceding fiscal year. The report of the Secretary shall
be prepared to reflect accurately the Federal investment allocated at that time to
power, to irrigation, and to other purposes, the progress of return and repayment
thereon, and the estimated rate of progress, year by year, in accomplishing full
repayment.
TITLE V - UPPER COLORADO RIVER BASIN AUTHORIZATIONS AND
REIMBURSEMENTS
Sec. 501. ( a ) In order to provide for the construction, operation, and main
tenance of the Animas-La Plata Federal reclamation project, Colorado-New
Mexico ; the Dolores, Dallas Creek, West Divide, and San Miguel Federal
reclamation projects, Colorado, as participating projects under the Colorado
River Storage Project Act ( 70 Stat. 105 ; 43 U.S.C. 620 ) , and to provide for the
completion of planning reports on other participating projects, subsection ( 2) of
section 1 of said Act is hereby further amended by deleting the words " Pine River
extension " , and inserting in lieu thereof the words “ Animas-La Plata, Dolores,
Dallas Creek, West Divide, San Miguel” . Section 2 of said Act is hereby further
amended by deleting the words " Parshall, Troublesome, Rabbit Ear, San Miguel,
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West Divide, Tomichi Creek, East River, Ohio Creek , Dallas Creek , Dolores,
Fruit Growers extension, Animas -La Plata ", and inserting after the words
“ Yellow Jacket” the words “ Basalt, Middle Park ( including the Troublesome,
Rabbit Ear, and Azure units ) , Upper Gunnison ( including the East River, Ohio
Creek , and Tomichi Creek units ) , Lower Yampa ( including the Juniper and
Great Northern units ) , Upper Yampa (including the Hayden Mesa, Wessels, and
Toponas units ) ” , and by inserting after the word “ sublette” the words “ ( includ
ing the Kendall Reservoir on Green River and a diversion of water from the
Green River to the North Platte River Basin in Wyoming ) , Uintah unit and Ute
Indian unit of the central Utah, San Juan County ( Utah ) , Price River, Grand
County ( Utah ), Ute Indian unit extension of the central Utah, Gray Canyon,
and Juniper ( Utah ) ” : Provided, That the planning report for the Ute Indian
unit of the central Utah participating project shall be completed on or before
December 31, 1971. The amount which section 12 of said Act authorizes to be
appropriated is hereby further increased by the sum of $ 360,000,000 plus or
minus such amounts, if any, as may be required , by reason of changes in con
struction costs as indicated by engineering costs indexes applicable to the type
of construction involved. This additional sum shall be available solely for the
construction of the projects herein authorized.
( b ) The Animas-La Plata Federal reclamation project shall be constructed
and operated in substantial accordance with the engineering plans set out in the
report of the Secretary transmitted to the Congress on May 4, 1966 , and printed
as House Document 435 , Eighty - ninth Congress : Provided , That the project con
struction of the Animas-La Plata Federal reclamation project shall not be under
taken until and unless the States of Colorado and New Mexico shall have ratified
the following compact to which the consent of Congress is hereby given :

" Animas - La Plata Project Compact
“ The State of Colorado and the State of New Mexico, in order to implement
the operation of the Animas-La Plata Federal Reclamation Project, Colorado
New Mexico , a proposed participating project under the Colorado River storage
Project Act ( 70 Stat. 105 ), and being moved by considerations of interstate com
ity, have resolved to conclude a compact for these purposes and have agreed upon
the following articles :
“ Article I
" A. The right to store and divert water in Colorado and New Mexico from the
La Plata and Animas River systems, including return flow to the La Plata River
from Animas River diversions, for uses in New Mexico under the Animas- La Plata
Federal Reclamation Project shall be valid and of equal priority with those rights
granted by decree of the Colorado state courts for the uses of water in Colorado
for that project, providing such uses in New Mexico are within the allocation of
water made to that state by articles III and XIV of the Upper Colorado River
Basin Compact (63 Stat. 31 ) .
“ B. The restrictions of the last sentence of Section ( a ) of Article LX of the
l'pper Colorado River Basin Compact shall not be construed to vitiate paragraph
A of this article.
“ Article II
" This Compact shall become binding and obligatory when it shall have been
ratified by the legislatures of each of the signatory States."
( c ) The Secretary shall, for the Animas- La Plata , Dolores, Dallas Creek , San
Miguel, West Divide, and Seedskadee participating projects of the Colorado River
storage project, establish the nonexcess irrigable acreage for which any single
ownership may receive project water at one hundred and sixty acres of class I
land or the equivalent thereof, as determined by the Secretary , in other land
classes.
( d ) In the diversion and storage of water for any project or any parts thereof
constructed under the authority of this Act or the Colorado River Storage Project
Act within and for the benefit of the State of Colorado only, the Secretary is
directed to comply with the constitution and statutes of the State of Colorado
relating to priority of appropriation ; with State and Federal court decrees
entered pursuant thereto ; and with operating principles, if any, adopted by
the Secretary and approved by the State of Colorado.
( e ) The words "any western slope appropriations" contained in paragraph ( i)
of that section of Senate Document Numbered 80, Seventy - fifth Congress, first
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session , entitled " Manner of Operation of Project Facilities and Auxiliary Fea
tures,” shall mean and refer to the appropriation heretofore made for the storage
of water in Green Mountain Reservoir , à unit of the Colorado Big Thompson Fed
eral reclamation project, Colorado ; and the Secretary is directed to act in accord
ance with such meaning and reference . It is the sense of Congress that this
directive defines and observes the purpose of said paragraph ( i ) , and does not in
any way affect or alter any rights or obligations arising under said Senate
Document Numbered 80 or under the laws of the State of Colorado .
SEC . 502. The Upper Colorado River Basin fund established under section 5 of
the Act of April 11, 1956 ( 70 Stat. 107 ) , shall be reimbursed from the Colorado
River development fund established by section 2 of the Boulder Canyon Project
Adjustment Act ( 54 Stat. 755 ) , for all expenditures heretofore or hereafter made
from the Upper Colorado River Basin fund to meet deficiencies in generation at
Hoover Dam during the filling period of reservoirs of storage units of the Colo
rado River storage project pursuant to the criteria for the filling of Glen Canyon
Reservoir ( 27 Federal Register 6851, July 19, 1962 ). For this purpose $ 500,000
for each year of operation of HooverDam and powerplant, commencing with the
enactment of this Act, shall be transferred from the Colorado River development
fund to the Upper Colorado River Basin fund, in lieu of application of said
amounts to the purposes stated in section 2 ( d ) of the Boulder Canyon Project
Adjustment Act, until such reimbursement is accomplished . To the extent that
any deficiency in such reimbursement remains as of June 1, 1987, the amount of
the remaining deficiency shall then be transferred to the Upper Colorado River
Basin fund from the Lower Colorado River Basin development fund, as provided
in paragraph ( a ) of section 403.
TITLE VI – GENERAL PROVISIONS : DEFINITIONS : CONDITIONS
SEC. 601. ( a ) Nothing in this Act shall be construed to alter, amend, repeal,
modify, or be in conflict with the provisions of the Colorado River compact ( 45
Stat. 1057 ) , the Upper Colorado River Basin compact ( 63 Stat. 31 ) , the Water
Treaty of 1944 with the United Mexican States ( Treaty Series 994 ) , the decree
entered by the Supreme Court of the United States in Arizona against California ,
and others ( 376 U.S. 340 ), or except as otherwise provided herein , the Boulder
Canyon Project Act ( 45 Stat. 1057 ) , the Boulder Canyon Project Adjustment Act
( 54 Stat. 774 ) or the Colorado River Storage Project Act ( 70 Stat. 105 ) .
( b ) The Secretary is directed to
( 1 ) make reports as to the annual consumptive uses and losses of water
from the Colorado River system after each successive five -year period ,
beginning with the five-year period starting on October 1, 1965. Such reports
shall be prepared in consultation with the States of the lower basin individu
ally and with the Upper Colorado River Commission , and shall be transmitted
to the President, the Congress, and to the Governors of each State signatory
to the Colorado River compact.
( 2 ) condition all contracts for the delivery of water originating in the
drainage basin of the Colorado River system upon the availability of water
under the Colorado River compact.
( c ) All Federal officers and agencies are directed to comply with the applicable
provisions of this Act, and of the laws, treaty, compacts, and decree referred
to in subsection ( a ) of this section , in the storage and release of water from
all reservoirs and in the operation and maintenance of all facilities in the Colo
rado River system under the jurisdiction and supervision of the Secretary , and in
the operation and maintenance of all works which may be authorized hereafter
for construction for the importation of water into the Colorado River system.
In the event of failure of any such officer or agency to so comply, any affected
State may maintain an action to enforce the provisions of this section in the
Supreme Court of the United States and consent is given to the joinder of the
United States as a party in such suit or suits, as a defendant or otherwise.
( d ) Nothing in this Act shall be construed to expand or diminish either Federal
or State jurisdiction, responsibility, or rights in the field of water resources
planning, development, or control ; nor to displace, super sede, limit, or modify
any interstate compact or the jurisdiction or responsibility of any legally estab
lished joint or common agency of two or more States, or of two or more States
and the Federal Government; nor to limit the authority of Congress to authorize
and fund projects.
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SEC. 602. ( a ) The Secretary shall propose criteria for the coordinated long,
range operation of the reservoirs constructed and operated under the authority
of this Act, the Colorado River Storage Project Act, the Boulder Canyon Project
Act, and the Boulder Canyon Project Adjustment Act. To effect in part the pur
poses expressed in this paragraph, the criteria shall make provision for the stor
age of water in storage units of the Colorado River storage project and releases
of water from Lake Powell in the following listed order of priority :
( 1 ) Releases to supply one -half the deficiency described in article III ( C) of
the Colorado River compact, if any such deficiency exists and is chargeable to
the States of the upper division, but in any event such releases, if any, shall ter
minate when the President issues the proclamation specified in section 305 ( b ) of
this Act.
( 2 ) Releases to comply with article III ( d ) of the Colorado River compact , less
such quantities of water delivered into the Colorado River below Lee Ferry to
the credit of the States of the upper division from sources outside the natural
drainage area of the Colorado River system .
( 3 ) Storage of water not required for the releases specified in clauses ( 1 ) and
( 2 ) of this subsection to the extent that the Secretary , after consultation with
the Upper Colorado River Commission and representatives of the three lower
division States and taking into consideration all relevant factors (including, but
not limited to, historic streamflows, the most critical period of record, and prob
abilities of water supply ), shall find to be reasonably necessary to assure de
liveries under clauses ( 1 ) and ( 2 ) without impairment of annual consumptive
uses in the upper basin pursuant to the Colorado River compact : Provided , That
water not so required to be stored shall be released from Lake Powell : ( i ) to
the extent it can be reasonably applied in the States of the lower division to the
uses specified in article III ( e ) of the Colorado River compact, but no such re
leases shall be made when the active storage in Lake Powell is less than the ac
tive storage in Lake Mead, ( ii ) to maintain, as nearly as practicable, active stor
age in Lake Mead equal to the active storage in Lake
ll, and ( iii ) to avoid
anticipated spills from Lake Powell.
( b ) Not later than July 1, 1968, the criteria proposed in accordance with the
foregoing subsection ( a ) of this section shall be submitted to the Governors of
the seven Colorado River Basin States and to such other parties and agencies
as the Secretary may deem appropriate for their review and comment. After
receipt of comments on the proposed criteria , but not later than January 1, 1969,
the Secretary shall adopt appropriate criteria in accordance with this section
and publish the same in the Federal Register. Beginning January 1, 1970, and
yearly thereafter, the Secretary shall transmit to the Congress and to the Gov
ernors of the Colorado River Basin States a report describing the actual opera
tion under the adopted criteria for the preceding compact water year and the
projected operation for the current year. As a result of actual operating experi
ence or unforeseen circumstances, the Secretary may thereafter modify the
criteria to better achieve the purposes specified in subsection ( a ) of this section,
but only after correspondence with the Governors of the seven Colorado River
Basin States and appropriate consultation with such State representatives as
each Governor may designate.
( c ) Section 7 of the Colorado River Storage Project Act shall be administered
in accordance with the foregoing criteria .
SEC. 603. ( a) Rights of the upper basin to the consumptive use of water ap
portioned to that basin from the Colorado River system by the Colorado River
compact shall not be reduced or prejudiced by any use of such water in the lower
basin .
( b ) Nothing in this Act shall be construed so as to impair, conflict with , or
otherwise change the duties and powers of the Upper Colorado River Commission .
SEC. 604. Except as otherwise provided in this Act, in constructing, operating,
and maintaining the units of the project herein and hereafter authorized, the
Secretary shall be governed by the Federal reclamation laws ( Act of June 17,
1902 ; 32 Stat. 388 and Acts amendatory thereof or supplementary thereto ) to
which laws this Act shall be deemed a supplement.
SEC . 605. ( a ) All terms used in this Act which are defined in the Colorado River
compact shall have the meanings there defined .
( b ) “Main stream” means the main stream of the Colorado River downstream
from Lee Ferry within the United States, including the reservoirs thereon .
( c ) “ User" or " water user” in relation to main stream water in the lower basin
means the United States, or any person or legal entity, entitled under the decree
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of the Supreme Court of the United States in Arizona against California , and
others ( 376 U.S. 340 ) , to use main stream water when available thereunder.
( d ) “ Active storage” means that amount of water in reservoir storage, ex
clusive of bank storage, which can be released through the existing reservoir
outlet works.
( e ) “ Colorado River Basin States ” means the States of Arizona, California ,
Colorado , Nevada , New Mexico, Utah, and Wyoming.
Senator ANDERSON . Following the statement by Senator Hayden ,
the Chair will call on the other members of the committee who may
wish to make a statement before proceeding with our witness list.
I want to ask all witnesses who have not done so to file their pre
pared statements with the staff as soon as possible.
Senator Hayden , we are happy to recognize you.
STATEMENT OF HON. CARL HAYDEN, U.S. SENATOR FROM
STATE OF ARIZONA

THE

Senator HAYDEN . Mr. Chairman and members of the committee ,
my distinguished colleague, Senator Paul Fannin , joins with me in
making these brief remarks in support of S. 1004, introduced by us
and cosponsored by our distinguished colleagues, Senator Jackson,
chairman of the full committee , and Senator Cannon of Nevada .
This is the fourth time I have appeared before this subcommittee in
support of a bill to authorize our central Arizona project . While
each of my previous bills were somewhat different, atl called for one
basic feature a ditch from the Colorado River to bring water into
central Arizona. The bill before you -- while differing in some re
spects from the others — is still, basically, a bill to construct this same
ditch from the Colorado River .
The membership of this subcommittee is the same as it was when
I appeared before you in 1963 in support of S. 1658. A full record was
made at that time . For any details needed, we refer you to the record
on those hearings. We see no reason to take your time today duplicat
ing that same record .
Let's get on with the hearing and not let ourselves be diverted by
extraneous issues . I hope we can stick to the principal business at
hand - which, I repeat , is to provide a way to bring Colorado River
water into central Arizona.
Senator ANDERSON . Thank you , Senator Hayden .
I am glad you referred to the fact that we have passed similar bills
on this question in the Senate .
( Senator Hayden and Senator Fannin were granted permission to
file a supplemental statement and a brief in answer to that of Cali
fornia . The data follows :)
SUPPLEMENTAL STATEMENT OF HON . CARL HAYDEN AND Hon . PAUL FANNIN ,
U.S. SENATORS FROM THE STATE OF ARIZONA
Mr. Chairman and Members of the Committee : During the hearing on S. 1004
and other Colorado River bills, Senator Fannin and I were accorded the privilege
of extending our remarks and filing any supplemental matter which we believed
would be material and helpful to the Committee in its consideration of the pend
ing Colorado River legislation. To properly conclude our presentation in support
of S. 1004, I submit this statement for the two of us.
Inasmuch as a full record was made before this Committee in 1963 in support
of S. 1658, we felt that it was unnecessary to duplicate this same detail. However,
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since S. 1004 differs in some respects from previous bills , the Committee should be
reminded of these differences—and be reminded , briefly, of some of the history
leading up to this present bill,
By now, every member of the Congress knows that the State of Arizona is in
desperate need of supplemental water. Further, we all recognize that the Colorado
River is Arizona's “ last water hole."
S. 1004 is not necessarily a new or novel proposal . It represents—for me — the
culmination of more than forty - five years of hope, hard work, and frustration - as
Arizona has sought to secure and use its full share of Colorado River water.
HISTORICAL BACKGROUND
The Central Arizona Project was first conceived as a separate project calling
for construction of the aqueduct from the Colorado River and—what was then
called Bridge Canyon Dam as the hydroelectric revenue producer to pay a part
of the costs of the project and provide power for pumping. The Bureau of Rec
lamation found the project feasible as early as 1947. It was recommended and
endorsed by the Department of the Interior in 1948. A bill authorizing the Central
Arizona Project was passed by the Senate in 1950 and again in 1951. Studies
made by the Bureau of Reclamation over the past twenty years consistently show
that the project is feasible and necessary.
Throughout this period , California vigorously opposed authorization of the
Central Arizona Project on many grounds, including the assertion that Arizona
had no legal right to the water. In 1951 the House Committee on Interior and
Insular Affairs concluded that Arizona's legal rights to Colorado River water
should be adjudicated before the Congress authorized our project. What we were
told would be a relatively simple and short case developed into twelve long years
of bitter litigation-with the Supreme Court finally handing down the decision
in 1963. An additional year was consumed in formulating and entering the final
decree.
Following the decision confirming Arizona's claim to Colorado River water, we
all looked forward to early favorable action by Congress on our long -overdue
water project. But, during the years of litigation, water needs and water prob
lems had grown in other parts of the Colorado River Basin-and, to meet these
and future needs, the Secretary of the Interior presented his first Pacific South
west Water Plan . In this plan the Central Arizona Project became only one ele,
ment of a large, ambitious and highly controversial plan for regional water devel
opment. And once again—the Central Arizona Project was victimized by contro
versies not of Arizona's making.
Various regional proposals, since 1963, increased the scope of Colorado River
Basin development. Last year, in an effort to reach Basin unanimity, representa
tives of all seven of the Basin states agreed on a set of principles which were
incorporated in H.R. 4671. This bill sought enactment of legislation designed
to solve all the present and most—if not all—the future water supply prob
lems of the Southwest - finally including even the problems of Kansas and Texas.
But as we dreamed of long-range, comprehensive, interregional development,
sectional and regional controversies began to develop. In addition to all the
other problems, the bills which endorsed regional development ran headlong
into the unrelenting and unfair opposition of those who styled themselves “ con
servationists."
In S. 1004, we have sought to present a more modest approach to the solu
tion of Arizona's immediate water crisis. By this proposal we seek to authorize
the project works necessary to bring our share of Colorado River water into
the central Arizona area and provide storage reservoirs for New Mexico and
Arizona .
We recognize that regional and interregional planning provides the only long
range or permanent answer to the water supply problems of the West. But we
also recognize that such planning presupposes further delay and the completion
of time-consuming studies and analyses. Further, it presupposes the reolution
of political and territorial differences which may not yet be ripe for solution,
MAJOR FEATURES OF S. 1004
The major features of the Central Arizona Project provided for in S. 1004 are :
1. Construction of a system of main conduits, canals and pumping plants,
including the Granite Reef aqueduct of 3,000 c.f.s. capacity from Lake
Havasu to Orme Dam or a suitable alternative in central Arizona .
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2. Construction of Orme Dam and Reservoir and power-pumping plant
or suitable alternative.
3. Construction of Buttes Dam and Reservoir.
4. Construction of Hooker Dam and Reservoir in the State of New Mexico
to an initial capacity of 98,000 acre- feet.
5. Construction of Charleston Dam and Reservoir.
6. Construction of Tucson aqueducts and pumping plants.
7. Construction of the Salt -Gila aqueduct.
8. Construction of canals, regulating facilities, hydroelectric power plants
off of the mainstream of the Colorado River and electrical transmission
facilities.
9. Construction of related water distribution and drainage facilities and
appurtenant works.
POWER GENERATION AND TRANSMISSION

At various times we have sought authorization of two major dams on the
Colorado River. These were intended, primarily, to provide electricity to pump
water out of the river into the central Arizona aqueduct - and, secondarily, to
provide revenues for a basin development fund. Desirable as these two dams
might be to provide funds for ultimate development of regional water supplies
in the Colorado River Basin, it is not imperative that they be authorized at this
point in time. S. 1004 embodies what we believe in an acceptable alternative
plan of accomplishing the first step - i.e., providing pumping power for the
Central Arizona Project.
Through this bill we recommend that the pumping requirements of the project
be met by a cooperative venture between the United States and the public and
private utilities in the area. Under this plan, these utilities would jointly con
struct and operate a large thermal generating plant — with a part of the output
being dedicated to serve the pumping needs of the project.
S. 1004 authorizes the Secretary of the Interior to make arrangements with
the owner -operators of the steam plant for the acquisition of a portion of the
capacity and associated energy for use in the operation of the Central Arizona
Project. This type of cooperative enterprise between the publicly -owned and pri
vately-owned utilities in the Southwest has already been tried and proven under
the sponsorship of a planning organization known as Western Energy Supply and
Transmission Associates ( WEST ) . A group of its members- composed of both
public agencies and private utilitiesnow have under construction at Four Cor
ners two large thermal generating plants of the type contemplated in the bill with
two more to be commenced in Southern Nevada, along the Colorado River, in the
immediate future and others yet to come.
To acquire pumping power under the plan contemplated in S. 1004, the United
States would prepay power costs by periodically advancing funds for construction
as needed. The Federal payment would be measured by the ratio of the anticipated
project power needs to thetotal plant capacity.After completion of construction ,
the United States would then pay, each month , its proportionate share of the
actual cost of administrative and general expense as well as fuel, operating, main
tenance and replacement costs — just like the other participants.
The advantages to the Government and to project water users are obvious.
First, for all practical purposes, theUnited States would have all the rights and
privileges of the other participant. The so -called " purchase " resulting from pre
payment is at actual cost with no profit to any of the other participants. By taking
advantage of a large- scale thermal plant and low -cost fuel, the United States
would be acquiring power and energy for pumping at a much lower price than it
would be required to pay to any of the area's public or private utilities through a
conventional purchase
or even through a trade of hydro peaking power for lower
cost steam power. Furthermore, that minimal portion of the output intermittently
not needed to meet the pumping needs of the project could be sold to commercial
users and the revenues thus derived devoted to the aid of the water project. To
the extent that the Government uses this generating capacity for pumping irriga
tion water, it would be reimbursable without interest in the samemanner as any
other irrigation features of Federal reclamation projects.
The proposal also makes adequate provision for transmission lines by permit
ting either the construction of Federal lines or the acquisition of capacity in lines
jointly used by the plant owners and the Government. In either event, the Govern
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ment would retain firm rights to use that portion of the transmission capacity
required to operate the Central Arizona Project.
COMPARISON WITH ADMINISTRATION BILL
In most major features, S. 1004 is similar to the Administration proposal
set forth in S. 1013, as introduced by Senator Jackson by request of the Admin
istration . There are, however, certain provisions in the Administration bill to
which we do not subscribe. First, the Administration proposal would limit the
size of the Granite Reef Aqueduct to 2,500 c.f.s. Our proposal calls for minimum
canal sizing of 3,000 c.f.s. which will permit Arizona to take its share of Colorado
River surplus water — which the engineers say will be available in the early years
of the project — and thus improve our badly depleted groundwater reservoirs for
use in later years of shortage. Moreover, if eventual augmentation of the flow
of the Colorado River is sometime realized — or if California should obtain an
economical alternate source and thus reduce its diversions from the Colorado
River — the larger capacity canal could at that time again be used to full capacity,
thus avoiding construction of costly duplicating facilities.
Second, we have not included Marble Canyon damsite in the boundaries of the
Grand Canyon National Park as recommended by the Secretary — nor have we
at this point even suggested a moratorium on the development of Hualapai dam
site. If the State of Arizona should be forced to proceed on its own—without the
help of the Federal Government — we must retain these hydroelectric damsites to
produce the necessary revenues to finance such a State project. Further, if S. 1004
is enacted, one or both of these damsites should be reserved for a limited period
of time until the long -range plans for the area have been better evaluated ..
WATER SUPPLY
Considerable testimony was introduced during the hearings on the subject of
water supply of the Colorado River, much of which created more confusion in the
matter of water supply. Despite this testimony, all of the hydrologists agree that
while there is not enough water in the Colorado River basin to supply the entire
needs in perpetuity of that basin , the Central Arizona Project is financially and
economically feasible under the water supply analyses presented by the Bureau
of Reclamation.
There was more than a suggestion during the hearing that Arizona's use of
its Lower Basin entitlement would in some way amount to a use of Upper Basin
water. It was stated that the only water available for the Central Arizona Project
is the unused portion of Upper Basin water. We should make it perfectly clear
at this point that Arizona has no designs on the water supply of the Upper Basin
nor the water supply of any state in the Upper Basin. Under the Boulder Canyon
Project Act and the decision and decree of the Supreme Court in Arizona v.
California, the water apportioned to the Lower Basin under the Santa Fe Com
pact is divided among Arizona, California , and Nevada . In this legislation, Ari
zona seeks only to use its own water entitlement, which includes its share of any
surpluses which , from time to time, may exist in the Lower Basin.
THE CALIFORNIA PRIORITY ISSUE
We have already advised the Committee of our position with reference to this
issue, S. 1004 does not offer any guarantee of minimum deliveries to California,
or anyone in times of shortage. Arizona water users should not be required to
pay this kind of tribute for California's support here in the Congress. Arizona
is satisfied to leave the allocation of shortages to the Secretary's judgment under
the circumstances then existing — just as the Congress left it in 1929 ( Boulder
Canyon Project Act ) , and just as the United States Supreme Court left it in 1963
( Arizona v. California, 373 U.S. 546 ) .
A document entitled "Brief on the Protection of Existing Projects Against the
Proposed Central Arizona Project (California Limited to 4.4 Million Acre-Feet
Per Annum ) " has been filed with the Committee by California attorneys. To
close the record of these proceedings without pointing out that this California
Brief is erroneous and misleading would be a mistake. At my request, Counsel
for the Arizona Interstate Stream Commission have prepared an answering brief
which is not only technically accurate but is also readable and understandable.
We attach it to this statement for the advice of the Committee.
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CONCLUSION

All of our Western states — and in recent years most other states of the nation
—urgently need the assistance and cooperation of the Federal Government in
connection with their differing water problems. Some states look to the Corps of
Engineers, some to the Department of Agriculture, and others to Interior and
its Bureau of Reclamation for this needed assistance. Over the years this Com
mittee has endorsed and recommended many such projects, and the Appropria
tions Committee has recommended the appropriation of needed funds for their
construction. Just last month the Congress considered and passed legislation
to authorize a large desalting plant in the Los Angeles area with a non -reim
bursable Federal contribution of some $70 million . This plant will produce some
150 million gallons of fresh water each day for use in Southern California .
Much resource development legislation, important to every state is now pending
before Congress.
There are those who have suggested that the Arizona delegation oppose all
such legislation and appropriations until our own urgent water needs have been
recognized and taken care of. But this is not the way our country developed
and became a great nation. This is not the way our country's water projects
whether for navigation , flood control or badly needed irrigation - have come
into being. This is not the way our great national highways, our rivers and
harbors, and our air transportation system were developed .
I have always cooperated with my colleagues from other parts of the nation
in helping resolve these important problems and the needs of their particular
states. I am confident that during the progress of this legislation-so critical to
the needs of my State that I will, in turn, have their cooperation and good
wishes.
In the fifty - five years which I have served in the Congress of the United States
it has been my observation that regional and sectional controversies and disputes
between individual states can be amicably and satisfactorily resolved only if
and if each side is willing to select
each side is willing to " give” just a little
realistic goals which we may reach by cooperation and compromise.
We believe S. 1004 is a step in that direction — and that its enactment will be
a major step toward ultimately resolving many, if not all, of the water problems
of the Southwest.
In light of the immediate critical water shortages we face in central and
southern Arizona—and the disastrous consequences of further delay, we are
optimistic that this Committee and this Congress will look favorably upon our
proposal.
We solicit — and we welcome
the support and cooperation of all members of
the Congress in enacting this badly needed legislation.

BRIEF OF ARIZONA IN ANSWER TO THAT SUBMITTED BY CALIFORNIA ON THE PRO
TECTION OF EXISTING USES IN CALIFORNIA AND THE GRANTING OF A 4.4 PRIORITY
In the document entitled " Brief on the Protection of Existing Projects Against
the Proposed Central Arizona Project ( California Limited to 4.4 Million Acre
Feet Per Annum ) ” California attorneys seek to prove that the protection of
existing California uses to the extent of 4.4 million acre- feet per annum is
sound— “ legally, equitably, economically and morally .” This memorandum is a
reply to that argument.
BASES
1. THE LEG
A statement that the protection of California's existing uses to the extent
of 4.4 million acre-feet per annum is "legally sound ” is a pronouncement that
under existing lavo California is entitled to that priority.
This is not correct .
As a matter of fact, a careful analysis of pages 4 through 7 of the California
brief will clearly show that California does not even assert that it has a priority
under " existing law ." What California does say is that the Congress of the
United States has plenary power over the water of the Colorado River and that
if this Congress should decide to reverse itself ( under the law enacted by the
Boulder Canyon Project Act ) and to reverse the decision of the Supreme Court
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of the United States in the case of Arizona v. California , 373 U.S. 546 , it has
the constitutional authority to do so. Subject to certain existing water rights,
there is no disagreement about the ultimate power of Congress in this regard .
However, Arizona does strongly disagree with the assertion ---or implication
that under existing law of the river, California is legally entitled to the protection
of all its existing uses—simply because it got to the Colorado River first and
developed these uses during the period when the two states were contesting
each other's claims to the waters of the Colorado River in both the Congress and
the Courts.
As the Supreme Court clearly pointed out, what the Congress of the United
States did in enacting the Boulder Canyon Project Act was to provide a scheme
of “ statutory division ” of the waters of the river below Lee Ferry. In making
this “ statutory division ,” the Congress recognized that the Santa Fe Compact had
basically apportioned the use of 7.5 million acre-feet per year to the Lower
Basin states, together with the right to increase lower basin uses by an addi
tional 1,000,000 acre-feet per annum ( Article III (a ) and ( b ) ) .
The Court stated :
“ We have concluded, for reasons to be stated, that Congress in passing
the Project Act intended to and did create its own comprehensive scheme
for the apportionment among California , Arizona, and Nevada of the main
stream waters of the Colorado River, leaving each State its tributaries.
Congress decided that a fair division of the first 7,500,000 acre - feet of main
stream water would give 4,400,000 acre-feet to California, 2,800,000 to
Arizona , and 300,000 to Nevada ; Arizona and California would each get
one-half of any surplus."
Nowhere in the Court's decision, nor in the Statute, is there any hint or im
plication that California's allocation of 4.4 is in some way on a higher plain than
Arizona's 2.8 or Nevada's 300,000. ( In passing , we should point out that Cali
fornia makes no claim of priority against Nevada-although from a legal stand
point the issue is identical . )
Subject to protection of present prefected rights , the Congress granted no
priority to any state because of that state's “ existing uses.” When this question
was placed before the Supreme Court, in Arizona v. California, the Court decided
that under the Boulder Canyon Project Act the Secretary has the power to de
termine how the water is to be divided among the states in time of shortage
under the circumstances then existing. California argued before the Court that
it had a legal priority for existing uses. The Court held that it did not. That is
the law of the river today.
Under the section of the opinion of the Court entitled “ Apportionment and
Contracts in Time of Shortage," beginning at page 592 of the opinion the Court
discusses the problem of shortages and priorities and says at page 593 :
“ While pro rata sharing of water shortages seems equitable on its face,
more considered judgment may demonstrate quite the contrary. Certainly
we should not bind the Secretary to this formula. We have held that the
Secretary is vested with considerable control over the apportionment of
Colorado River waters. And neither the Project Act nor the water contracts
require the use of any particular formula for apportioning shortages. While
the Secretary must follow the standards set out in the Act, he nevertheless is
free to choose among the recognized methods of apportionment or to devise
reasonable methods of his own. This choice, as we see it, is primarily his, not
the Master's or even ours. And the Secretary may or may not conclude that a
pro rata division is the best solution ."
Thus it is clear that the California position before this subcommittee that it
has a " legal basis ” for its claim to a priority over Arizona - if not Nevada—is not
legally sound.
2. THE EQUITABLE BASES
Counsel for California next urge that its existing uses should receive protec
tion in this legislation because, under the doctrine of " equitable apportionment ”
( top of page 8, California brief) or under the doctrine of “prior appropriation"
(bottom of page 8, California brief ) it is equitably entitled to that protection.
California urged both of these arguments to the Supreme Court of the United
States in Arizona v. California . The Supreme Court flatly and unconditionally
rejected them both . Said the Court at page 594 of its opinion :
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“For the same reasons we cannot accept California's contention that in
case of shortage each State's share of water should be determined by the
judicial doctrine of equitable apportionment or by the law of prior appropria
tion . These principles,while they may provide some guidance, are not binding
15 upon the Secretary where, as here, Congress, with full power to do so, has
fire provided that the waters of a navigable stream shall be harnessed, conserved,
stored , anddistributed through a government agency under a statutory
2
for scheme.” ( Emphasis added. )
The wisdom of Congress in leaving the question of priorities to the Secretary,
is obvious. Shortages may occur over a period of years interspersed with sur
plus. What is “ equitable” or fair in one year may not be so in another. The
problem of water shortage in the southwest is to a substantial extent a problem
of proper distribution of the existing supply. When the Colorado River is short,
California may have an overabundance of water from its other tremendous
reservoirs, such as the Feather River supply to Southern California ( in excess
of 2 million acre-feet per annum ) ; Imperial Irrigation District waste into the
Salton Sea (approximately one million acre- feet per annum ) ; the Eel River
supply ; desalination from the Pacific Ocean ; etc. The " equitable ” apportion
ment or distribution of existing supply under those “ existing circumstances”
might well persuade the Secretary that Arizona and New Mexico projects with
out such similar reserves should be preferred. In any event, the decision is for
the Secretary upon a survey of the situation or the circumstances then existing.
An apportionment of water in time of shortage should not be “ inequitably”
locked in by an inflexible statutory directive not capable of prompt accommo
dation to the existing circumstances.
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3. THE ECONOMIC BASES

The text of California's economic argument seems to be the sentence which
reads
" You should not destroy existing projects serving established economies
in order to build a new project. "
This leaves the strong implication that " established economies" within the
service area of Metropolitan Water District will be destroyed if Congress auth
orizes construction of the Central Arizona Project. Surely , no one really be
lieves this — and it is just as conceivable that the Colorado River aqueduct will
be permitted to dry up and be “destroyed”—with no effort being made to aug
ment the water supply of the Colorado River Basin.
“ On the other hand, no one will deny that the “ established economies” of
Southern Arizona will be drastically curtailed — if not “ destroyed” -if the Cen
tral Arizona Project is not promptly commenced.
The California economic argument is simply that California finds it extremely
profitable to continue to use the 700,000 acre-feet which would be diverted for
use in Arizona and New Mexico under S. 1004 — and is therefore justified in
exerting its political muscle in an effort to continue its use of this water as long
as possible. The logical extension of this argument is that if California had
been successful in developing “ existing uses” for the entire 7.5 million acre
feet of Lower Basin water, Arizona, Nevada and New Mexico would never obtain
any water at all.
California often asserts her willingness to protect areas of origin, and to
return to the northwest or to Northern California water obtained by augmenta
tion when uses are developed for it in those areas of origin. Consistency, if any
virtue, would now seem to require a return to Arizona of its statutory alloca
tion of Colorado River water when Arizona is legally entitled to it and capable
of using it. If or when
shortage does occur, which requires the Secretary to
apportion a lesser quantity, Arizona is willing to take her chances on the
" equities ” as they then appear. We believe California should do no less.
sirut
) 1931
4. THE MORAL BASIS
ad notizie
to the fears
sits
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position by the
California lawyers establish the " moral" basis for
ever put
if
California
that
1943
and
expressed by Arizona officials in 1930
Arizona's water to use it would be extremely difficult to recover it.
It is always easy for the party in possession to find some moral self- justifica
tion for retaining that which has already been obtained . True, Arizona's officials
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have long been concerned over Southern California's penchant to take and keep
all available water in the Southwest. This concern is not peculiar to Arizona. It
is no secret that Western states have been concerned about the same thing. It is
no secret that Southern California has consistently opposed all new development
expression of
on the Colorado River — in both the upper and wer
T
that concern by officials of these inland states does not create a " moral justifica
tion ” for California to retain water to which she clearly has no legal right - nor
to claim a priority over other states that neither the Congress nor the Supreme
Court has found justified.
CONCLUSION
In 1947 Arizona first came to Congress to ask for a project to enable Arizona to
use her entitlement of water. California with its strong representation in the
Congress successfully opposed Arizona's request. In 1951 the Congress directed
Arizona to go to the Supreme Court of the United States to obtain a settlement
of its dispute with California over its entitlement, before Congress would further
consider the matter. Arizona did so immediately ; and after years of difficult and
expensive litigation, the Court finally approved Arizona's water right. The day
after the decision ( June 4, 1963) Senator Hayden and Senator Goldwater intro
duced a bill asking for a project. Now, after almost four more years of further
delay, California asks the Congress to enact new legislation giving California a
4.4 priority over Arizona which would change the Boulder Canyon Project Act as
enacted by Congress and overrule the decision of the very Court to which Arizona
was sent by the Congress to obtain an impartial non-political decision.
The position taken by California today is not the position which was taken by
responsible authorities in California at the time the lawsuit was concluded. In
Senate Report No. 1330, 88th Congress, Second Session, Page 3, the Committee
Report on S. 1658 stated :
"Shortly after the Supreme Court decision, the Honorable Edmund G.
Brown, Governor of the State of California, announced that California hav
ing lost the Supreme Court case ... 'Would not try to accomplish by obstruc
tion what she had failed to accomplish by litigation. '"
Arizona — with the Colorado River as its only water source does not ask Cali
fornia for a priority ; California - with its various alternative sources - should
not, in good conscience, seek a priority from Arizona as a price for political sup
port in the Congress. Arizona asks only that the matter of allocating water in
times of shortage be left exactly as the Congress of the United States and the
Supreme Court of the United States — in their wisdom-decided it should be left.
Respectfully submitted ,
OZELL M. TRASK ,
RALPH E. HUNSAKER ,
Council, Arizona Interstate Stream Commission ,

POSITION OF SENATORS HAYDEN AND FANNIN WITH RESPECT TO THE CALIFORNIA
PRIORITY ISSUE
S. 1004, unlike some other bills concerning the Central Arizona Project, offers
no guarantee of minimum deliveries to California in times of shortage. It would
leave the allocation of shortages to the Secretary's judgment under the circum
stances then existing — which is the way the Supreme Court left it.
The California Senators will agree that this has been a troublesome issue. At
one point we suggested as a compromise that a 4.4 priority be accorded to
California for a period of twenty -five years — but not in perpetuity. We believed
that this would give California assurance of a dependable water supply during
the period that our mutual long-term water problems were being worked out.
However, our suggestion was not acceptable.
Our unwillingness to agree to a 4.4 million acre - feet California priority in
perpetuity is neither an arbitrary nor an unreasonable position. An unconditional
priority to California in perpetuity has the potential of placing on Arizona -- and
the other so-called inland states -- the entire burden of augmenting the water
supply of the Colorado River in preparation for the years of short supply in the
Colorado River Basin. The people of Arizona must look solely to the Colorado
River system for their water needs - while the citizens of Southern California look
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not only to the Colorado River and the abundant water in the northern part of
their own State — but to the entire Pacific Ocean. It may well be that the people
of the thickly populated coastal plain of Southern California will find these
alternate sources ultimately less expensive and more adequate than a program to
augment the Colorado River—in which event they would have little, if any,
interest in aiding the inland states with the obviously difficult and expensive task
of supplementing the water supply of the Colorado River . If, under these circum
stances , California were to be guaranteed an annual minimum of 4.4 million acre
feet, the water supply of the Central Arizona Project would be progressively
curtailed to provide a permanent supply of 4.4 million acre-feet for California out
of the Colorado River - notwithstanding the fact that the people of the California
coastal plain may have solved their water problems by looking to alternate
sources . It is our belief this would be inequitable -- and would be one of the
circumstances to which the Secretary would give consideration if the allocation
is left to him to determine at the time shortages occur.
This is unquestionably the type of thing the Supreme Court had in mind when
it refused to accept the Special Master's recommendation that shortages be
prorated under a suggested rigid formula. The Court said :
“ * * *While pro rata sharing of water shortages seems equitable on its
face, more considered judgment may demonstrate quite the contrary. * * *
This choice, as we see it, is primarily his, not the Master's or even ours.
And the Secretary may or may not conclude that a prorata division is the
best solution ."
In further justification of leaving the decision to the Secretary's judgment,
under circumstances then existing, the Court said :
" It must be remembered that the Secretary's decision may have an effect
not only on irrigation uses but also on other important functions for which
Congress brought this great project into being - flood control, improvement
of navigation, regulation of flow , and generation and distribution of electric
power. Requiring the Secretary to prorate shortages would strip him of the
very power of choice which we think Congress, for reasons satisfactory to
it, vested in him and which we should not impair or take away from
him . * * * »
and in its concluding remarks on this issue , the Court said :
" None of this is to say that in case of shortage, the Secretary cannot adopt
a method of proration or that he may not lay stress upon priority of use,
local laws and customs, or any other factors that might be helpful in reach
ing an informed judgment in harmony with the Act, the best interests of
the Basin States, and the welfare of the Nation. * * * "
A 4.4 priority to California - on California terms— actually changes and re
verses the decision of the Court. The basic question in the litigation arose from
California's assertion that the prior appropriation doctrine should apply to the
Colorado River — thus conferring a priority for existing California projects over
the Central Arizona Project yet to be built in Arizona.
The Supreme Court of the United States clearly held that the law of prior
appropriation does not apply to the waters of the Colorado River below Lee
Ferry . The Court said :
" * * * For the same reasons we cannot accept California's contention
that in case of shortage each State's share of water should be determined by
the judicial doctrine of equitable apportionment or by the law of prior
appropriation. These principles, while they may provide some guidance, are
not binding upon the Secretary where, as here, Congress, with full power to
do so, has provided that the waters of a navigable stream shall be harnessed,
conserved, stored , and distributed through a government agency, under a
statutory scheme."
This decision came as a result of a directive of the Congress to both Arizona
and California to submit their differences about the division of these waters to
the highest court - as a prerequisite to further legislation by the Congress.
Now — if the Congress agrees to this California demand and imposes on Arizona
the burden of guaranteeing the delivery of four million four hundred thousand
acre-feet each year to California from Arizona's own scarce supply - it will have
effectively reversed the United States Supreme Court on this basic issue ofthe
law suit. Further, such action by the Congress would have the effect of amending
the Boulder Canyon Project Act — so carefully examined and interpreted by the
Special Master and the Court. The Court has ruled . We suggest thatthe Con
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gress — and hopefully, the State of California-should be willing to accept and
abide by the Court's decision. The Congress should unequivocally reject this
California proposal to legislate away Arizona's hard fought, precious victory .
The Congress having selected the Court to be the arbiter of this problem-and
the Court having decided it after twelve long years of litigation - it now seems
inappropriate for the Congress to consider California's plea that the decision be
reversed by congressional edict.
We are willing to rely on the Secretary of the Interior — whoever he may then
beto exercise his good judgment when the years of short supply begin to come
along. This may work to Arizona's advantage or its disadvantage depending
on the circumstances existing in the Southwest at that time.
Adjustments in times of shortage depend on the over-all water supply as it
exists at that particular date. Establishment of priorities by act of Congress is
not suited to making these adjustments as they occur from time to time.
We are firmly convinced that the solution which the Congress reached in en
acting the provisions of the Boulder Canyon Project Act-a solution which the
Supreme Court affirmed — namely to leave the adjustment to the judgment of the
Secretary - is the only intelligent, statesmanlike way of resolving the problem,
6 * * * in harmony with the Act, the best interests of the Basin States , and the
welfare of the Nation ."
Senator ANDERSON . Senator Jackson .
STATEMENT OF HON. HENRY M. JACKSON , U.S. SENATOR FROM THE
STATE OF WASHINGTON
Senator JACKSON . Mr. Chairman , legislation to authorize the cen
tral Arizona project has had a long andfrustrating history beforethis
committee, before the Senate, and in the House of Representatives.
I am hopeful that it will be possible to reach agreement on a central
Arizona project bill during the 90th Congress.
In the past I have supported legislation to authorize the central
Arizona project and allow Arizona to use its share of Colorado River
water. This year I have joined with Senator Hayden as a cosponsor
of his bill , S. 1004. I have also introduced the administration's bill
to authorize the central Arizona project, S. 1013. These bills are very
similar, and I believe they provide a sound basis on which to reach
agreement. Both bills eliminate many of the controversial and diffi
cult issues which have made the passage of previous legislation dealing
with Colorado River projects unrealistic.
The Senate has passed, and the House is now considering legislation
to establish a National Water Commission . I am hopeful that this
legislation will also be enacted during the 90th Congress so that the
Commission may undertake its studies and recommend how the
Nation's and the Southwest's water problems may be solved.
Thank you , Mr. Chairman .
Senator ANDERSON. Our good friend from California is here, and
a very valuable member of this committee. I will be happy to have a
statement from him .
STATEMENT OF HON . THOMAS H. KUCHEL, U.S. SENATOR FROM
THE STATE OF CALIFORNIA

Senator KUCHEL. Thank you, sir.
Mr. Chairman and gentlemen, this hearing will concern the present
and future water shortages of a vast semiarid portion of the Western
United States. It is, therefore, of supreme importance to all of the
States in the Pacific Southwest. No one here today needs to be told that
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the States of the Colorado River Basin face a water crisis. Each of
them , Colorado, Wyoming, Utah , New Mexico, Nevada , Arizona, and
California, has at least one U.S. Senator sitting on this committee. But
we sit not simply as representatives of our separate States. Mr. Chair
man , we are U.S. Senators, and I hope in passing judgment on this
problem we will reflect an attitude of deep concern for, and an earnest
desire to assist all the States of the Colorado River Basin.
The bills before this committee represent two distinctly different
kinds of solution to the problem . The Allott bill, S. 1242, the Moss
bill , S. 1409, a bill which I have introduced, S. 861 -all embody a re
gional approach of which the national administration has been a
fervent champion in prior years. The other bills before the committee
seek to treat the symptoms of scarcity in a single State, but shirk
the greater national responsibility to face up to the specter of grow
ing shortages throughout the basin. I sincerely hope this committee
will recommend legislation along the lines formulated by the seven
Colorado River Basin States last year, and with minor differences,
carried over into the Allott, Moss , and the bill which I introduced .
I ask consent, Mr. Chairman , that the resolution adopted by the
Colorado River Board of California on March 1 of this year and
my statement before the Irrigation and Reclamation Subcommittee
of the House Committee on Interior and Insular Affairs on March
13 of this year be included as a part of the record at this point.
Senator ANDERSON. Without objection that will be done.
( The resolution and statement referred to follow :)

RESOLUTION OF THE COLORADO RIVER BOARD OF CALIFORNIA
The
The Colorado River Board of California recommends enactment of S. 861,
90th Congress, introduced by Senator Kuchel of California and Senator Moss
of Utah, and counterpart bills in the House, as introduced by Congressman
Hosmer (HR 6271 ) and others. These bills agree in principle with those intro
duced by Chairman Aspinall of the House Committee on Interior and Insular
Affairs and Chairman Johnson of that Committee's Subcommittee on Irriga
tion and Reclamation .
The foregoing bills all embody the following features, which the Colorado
River Board has repeatedly endorsed , and which were contained in the bill
reported out by the House Committee in the 89th Congress :
1. Recognition of the necessity for meaningful steps to augment the inade
quate flows of the Colorado River.
states and areas of origin of water exported
2. Adequate protectioningo re the
theprotection ofthe priorities of those areas in
to
perpetuity .
3. Recognition of the Mexican Treaty burden as a national obligation , and
that an appropriate share of the cost of importing water should be allocated
to the performance of that Treaty. Whenever importations are accomplished
to the extent of 2.5 million acre feet annually, both basins should be relieved
of the danger of curtailment of their own uses to perform the Nation's Treaty
obligations to Mexico.
4. Balancing of the operation of Lake Mead and Lake Powell, so that the
benefits of wet years and the burdens of drought shall be equitably distributed
between Upper Basin and Lower Basin reservoirs. We recommend the language
of the Kuchel-Moss -Hosmer bills in this respect.
5. Authorization for construction of the five projects in Colorado.
6. Reimbursement of the Upper Colorado River Basin fund for payments
out of that fund to compensate reduction of the power operations at Hoover
Dam occasioned by filling of Lake Powell.
7. Authorization for construction of Bridge Canyon ( Hualapai) Dam and
Power Plant, and creation of a basin account to help finance the Central
Arizona Project and importation works, fed by revenues from Hualapai Dam
and by revenues from Hoover, Davis and Parker Dams after they have paid out.
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8. Authorization for the construction of the Central Arizona Project, as
part of the regional plan , but on the condition that if the water supply of the
Colorado River is insufficient to satisfy the requirements of the projects already
in existence or heretofore authorized by Congress for construction in Arizona ,
California and Nevada , then shortages shall be borne as provided in those
bills. The effect is that California must bear the first burden of shortage,
sacrificing nearly one million acre feet of constructed capacity whenever the
supply shrinks to 7.5 million acre feet annually ; but that the Central Arizona
Project shall bear the next share of the shortage if the supply shrinks below
7.5 million acre feet before imported water arrives. To this end the priorities
of existing and authorized projects will be protected as against the proposed
Central Arizona Project, but only until works have been constructed to import
at least 2.5 million acre feet annually. The protection to existing and authorized
projects in Arizona and Nevada would be unrestricted in quantities, but the
protection to California's existing projects would be restricted to 4.4 million
acre feet annually , to give effect to a limitation to which California agreed
at the time of enactment of the Boulder Canyon Project Act.
The Colorado River Board of California recommends against enactment of
the bill recommended by the Secretary of the Interior in his report on the Aspinall
bill . The Secretary's proposal fails to protect the interests of any state other
than Arizona . It abandons the regional solutions proposed by the Secretary in
the last Congress, and which the seven states accepted in the bill ( HR 4671 )
reported out of committee in the 89th Congress.
California followed and supported the Secretary's leadership then, and regrets
his abandonment of it now. California has not changed her position . We hope
that unity among the seven states can be reestablished under the leadership of
Chairman Aspinall within the framework of the principles the seven states
agreed upon last year which this resolution restates.

STATEMENT OF HON. THOMAS H. KUCHEL, A U.S. SENATOR FROM THE STATE OF
CALIFORNIA
I am honored to appear before this Committee of the House of Representatives
today to voice California's continued and enthusiastic support for regional plan
ning to help solve the water shortages of all the states in the Colorado River
Basin .
You have before you several bills which would accomplish this result. One
is H.R. 3300, introduced by your distinguished Chairman , Mr. Aspinall of Colo
rado. My colleague, Chairman Johnson of this Subcommittee, has introduced a
similar bill, H.R. 744. In the Senate, Senator Moss of Utah and I have introduced
S. 861. The differences between the Aspinall bill and S. 861 are matters of detail,
which I believe can be readily adjusted . My distinguished friend , long -time
member of your Committee, Congressman Craig Hosmer of California, has intro
duced H.R. 6271, which is identical to S. 861. Several members of our California
delegation have followed Congressman Hosmer's example. The Aspinall ap
proach is a continuing recognition of the regional, rather than the parochial,
approach to the solution of the Basin's water shortages. It perseveres in the
water statesmanship which united the seven basin states in the last Congress,
and which I hope will be revived in the 90th Congress. It is the only road to
success.
I believed this when I introduced the first regional planning bill in the 89th
Congress, S. 1019. My confidence in this solution was reinforced when 35 of my
California colleagues in the House, and all three of Arizona's Congressmen ,
introduced exact counterparts of it. It was confirmed when this distinguished
Committee on Interior and Insular Affairs, by a two-thirds majority , reported
favorably one of these counterparts, H.R. 4671, introduced by Congressman Udall
of Arizona , in the 89th Congress.
The essential elements of the regional plan, the “ one- for -all, all-for-one” plan,
as contrasted with the " go- it -alone” point of view, are all contained in the
Aspinall- Johnson-Hosmer -Kuchel-Moss bills.
The vital features are :
( 1 ) We propose early, vigorous and meaningful steps to augment the inade
quate flows of the Colorado River. We propose, as a first step, that the Secretary
of the Interior, functioning under guidelines established by the National Water
Resources Council and the proposed National Water Commission, investigate

96

CENTRAL ARIZONA PROJECT

long -range water supply and demand, determine how much should be imported,
determine what sources can furnish this without injury to the areas of origin ,
and what importation projects can be recommended to Congress for authorization.
Do we not, in this wonderful Nation of ours, seek to prevent waste wherever
it occurs ? Should not our government determine where the great rivers in this
country, which annually dump vast amounts of fresh water into the seas might
be used to slake its people's thirst , if the area of origin were first carefully pro
tected ? The Northwest California streams, and the mighty Columbia river sys
tem , the possibilities of desalting seawater, all should be inventoried with the
utmost care, for each one of them will help sustain Americans in future times.
There is an impending water shortage in the Colorado River Basin. It is not
imaginary. It is very real. And no amount of investigation or delay will make it
go away.
( 2 ) We insist on adequate protection for the states and areas of origin of
water exported to the Colorado, including full protection of the priorities of
those areas, in perpetuity. California may well be such an area of origin. The
Columbia Basin , if that is the area of origin, requires the same protection.
( 3 ) We ask recognition of the Mexican Treaty burden as a national obligation ,
and that an appropriate share of the cost of importing water be allocated to the
performance of that Treaty. The Budget Bureau agreed to this principle in the
89th Congress. We agree with the Upper Basin States that whenever importations
into the river system are accomplished to the extent of 2.5 million acre-feet an
nually, both basins should be relieved of the danger of curtailment of their own
uses to perform the Nation's treaty obligations to Mexico. The 2.5 million acre
feet includes 1.5 million acre - feet of water which must be delivered to Mexico
at the border, and 1 million acre-feet of losses between Lee Ferry and the border.
( 4 ) We agree on the necessity of balancing the operation of Lake Mead and
Lake Powell, so that the benefits of wet years and the burdens of drought shall
be equitably distributed between Upper Basin and Lower Basin reservoirs. The
two reservoirs should go up and down together.
( 5 ) We agree upon the authorization for construction of five Upper Basin
projects.
(6 ) We agree to reimbursement of the Upper Colorado River Basin fund for
prior payments out of that fund to compensate reduction of the power operations
at Hoover Dam occasioned by filling of Lake Powell. The bills spell out the
method .
( 7 ) We agree upon the authorization for construction of Bridge Canyon
( Hualapai) Dam and Power Plant, and for creation of a basin account to help
finance the Central Arizona project and importation works, fed by revenues
from Hualapai Dam and by revenues from Hoover, Davis and Parker Dams
after they have paid out. I have gone along on the elimination of Marble Canyon
Dam . But if this source of revenue is removed , I have proposed that Arizona,
not the development fund, pay the cost of any increase in size of the Central
Arizona aqueduct above the 1,800 c.f.s. project described by the Bureau of
Reclamation in its cost estimate last year.
( 8 ) We agree to the authorization for the construction of the Central Arizona
Project, as part of the regional plan. But we agree only on the condition that,
if the water supply of the Colorado River is insufficient to satisfy the require
ments of the projects already in existence or heretofore authorized by Congress
for construction in Arizona , California and Nevada , these existing uses shall be
protected. This is subject to the limitation on California's protection imposed
by the Boulder Canyon Project Act. The effect is that when the supply drops to
7.5 million acre -feet, the Metropolitan Water District of Southern California
will lose nearly 700,000 acre -feet of its present supply before Arizona loses any
water at all . However, the Central Arizona Project shall bear the next share
of the shortage if the supply drops below 7.5 million acre -feet annually before
imported water arrives. To this end the priorities of existing and authorized
projects will be protected as against the proposed Central Arizona Project, but
only until works have been constructed to import at least 2.5 million acre - feet
each year. This is the quantity which must be added to the river to assure
availability in the Lower Basin of the 7.5 million acre-feet apportioned by the
Supreme Court, if and when the Upper Basin depletes the flow at Lee Ferry to
the minimum allowed by the Compact. The protection thus given to an existing
and authorized project in Arizona and Nevada would be unrestricted in quantity.
But the protection to California's existing projects would be limited to 4.4
million acre -feet annually.
I may add, with respect to the exact language now in our bill protecting
existing uses, that it was the acceptance of this compromise by Arizona's Gov
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ernor and three Congressmen in the 89th Congress, at the urging of Secretary
Udall, that enabled California to support construction of the Central Arizona
Project . This language simply recognizes the century-old foundation of western
water rights, the protection of existing uses on which California relied in build
ing a half-billion dollars worth of projects. Without this agreed language, we
would have to oppose the Central Arizona Project with all the means at our
command.
I have summarized the points to which California ageed last year, as did
Arizona's delegation in this House , the Secretary of the Interior and, finally, this
distinguished House Committee by a two -thirds vote. California has not changed
her basic position . We supported this program then. We support it now. I am
happy to say that these principles are supported in California, with complete
unity, by Governor Reagan, Attorney General Lynch, the Colorado River Board
of California, and the State's Director of Water Resources. I annex to my state
ment a telegramfrom Governor Reagan endorsing S. 861, as well as a resolution
adopted by the Colorado River Board of California on March 1 , 1967.
We Californians are also united in opposing enactment of the bill which
Secretary Udall has now proposed as a substitute for the plan which he helped
formulate and which he so warmly endorsed last year. The Secretary's new pro
posal fails to protect any State other than Arizona. He abdicates his responsi
bility to deal with the most crucial issue, the Basin's water shortages, by
investigating means to relieve them. He deletes the priority protection for
existing projects. He gives up on Bridge Canyon , as well as Marble Canyon
dams, sacrificing what he said last year would amount to more than $1 billion
of earnings to help finance importations as well as the Central Arizona Project.
Gone is the regional development fund .
I well remember when Secretary Udall in January, 1965, led the way to an
amicable agreement between Arizona and California . We agreed to help one
without damaging the other. We agreed that the Central Arizona Project should
be built and that prior use should be respected . But we did far more. We agreed
that we should prepare for the future and make more water available to every
Basin state as the supply in the river dwindled and as the thirst mounted . That
kind of an approach was almost near Congressional approval last year. I thought
it would be this year, and now I express my hope that it will and that Secretary
Udall will return to to the fold .
Senator ANDERSON. Senator Bible .
STATEMENT OF HON . ALAN BIBLE, U.S. SENATOR FROM THE STATE
OF NEVADA
Senator BIBLE. Thank you , Mr. Chairman .
I shall be very brief. I hope that 1967 is the year that we finally re
solve this very complicated and intricate problem . I was associated
with many of theproblems of the Colorado River during my days as
the legal adviser of our State commission .
I think the time has long passed when these matters should be solved
and I am glad we are getting together to solve them . The executive
director of the Colorado River Commission of Nevada will appear
here on Thursday and at that time I shall look forward to presenting
him and presenting the official views of the State of Nevada .
Thank you very much , Mr. Chairman .
Senator ANDERSON . Senator Allott, do you have a statement ?
STATEMENT OF HON. GORDON ALLOTT, U.S. SENATOR FROM THE
STATE OF COLORADO
Senator ALLOTT. Thank you , Mr. Chairman .
My statement will be a little longer than those that have been made.
Thismatter is of such great importance that I feel compelled to give it.
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We have before our subcommittee today an array of bills, all of
which propose to further develop the water resources of the Colorado
River Basin . I believe, without a doubt, that the Colorado River is the
most controversial body of water in the Western Hemisphere, if not
in the world. Those of us who have been close to its problems have
come to realize that the Colorado River may soon be the first major
river in the world to have its entire water supply controlled by man
and put to use in such a way that not one drop will ever again be
discharged to the ocean . On any river system , water resource problems,
like any other commodity in limited supply, tend to become increas
ingly complicated as the water resource becomes more scarce. Increas
ingly complex decisions are required . The Colorado River is no
exception.
The Colorado River Basin is an important segment of this great
Nation. Its area , which embraces parts of seven States, is rich in
mineral and land resources and in space .Its area is about one-twelfth
that of the 48 contiguous United States. Due to the great imbalance
that exists between the water supply and other natural resources, the
people of the region have always had to face greater difficulties than
in other sections of the country in bringing their resources together
for the creation of wealth, homes, and the means of making a living.
Those who are familiar with the great Southwest can attest to the fact
that the results of their efforts are staggering. But the surface has only
been scratched. If we can continue to make water available in the region
at the time and in the places where it will be needed for further con
structive development of the other vast resources , past accomplish
ments will seem pale by comparison . Aiding in the accomplishment
of this task is the responsibility of this committee and the Congress,
not only for the State of Arizona, but for the entire Pacific Southwest.
Mr. Chairman, in an effort to place a few of the problems pertain
ing to the proposed legislation before us in their proper perspective,
I wish to briefly review a few pertinent informational details. The
Colorado River has probably been the subject of more interstate
compacts, interstate litigation, and interstate and intrastate disputes
than any other river in history . For many years the waters of this
river have been the subject of innumerable court battles within my
own State of Colorado. Most of the flow of the Colorado River origi
nates in Colorado . In fact, according to the records of the Upper Colo
rado River Commission over 70 percent of the virgin flow as measured
at Lee Ferry, Ariz . , the point of delivery to the Lower Basin , is pro
duced on the high mountains of Colorado. In spite of this apparent
picture of abundance, Colorado , through the medium of interstate
compacts, has shared large portions of her water resources with her
neighbors and is now attempting to put to beneficial use some of the
last components of water available to her under compact apportion
ments. This situation has been brought about by the vagaries of
nature that deceived the negotiators of the Colorado River compact
into believing that there were 18 to 20 million acre- feet of water an
nually available from the river instead of less than 15 million as
determined by later , more accurate and reliable studies. In 1953 , the
firm of Leeds, Hill & Jewett made a study of the availability of water
for the State of Colorado. That report disclosed that in contrast to
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the 7.5 million acre- feet believed by the Colorado River compact nego
tiators to be available to the Upper Basin , there are only about 6.2
million acre -feet of water that canbe consumptively used in the Upper
Basin if 7.5 million acre -feet are allowed to annually pass Lee Ferry.
In 1965 , under the sponsorship of the Upper Colorado River Com
mission , the internationally operating firm of Tipton & Kalmbach,
Inc. , prepared a report entitled “ Water Supplies of the Colorado River
Availablefor Use by the States of the UpperDivision and for Use
From the Main Stem by the States of Arizona, California, and Nevada
in the Lower Basin ." This report shows that with all existing or au
thorized storage reservoirs, and providing for deliveries to the Lower
Basin of 75 million acre -feet in every period of 10 years, only 6.3 million
acre- feet of water per year remains for consumptive use in the Upper
Basin . Colorado's share of this figure would amount to 3,234,000 acre
feet, including reservoir evaporation, as contrasted with 3,855,000
acre- feet, if there were 7.5 million acre- feet for Upper Basin use as
apportioned by the compact. When we objectively analyze these con
ditions in the light of past river history and the increasing demands
for water by our downstream sister States we find it most difficult to
support any further downstream water development unless certain
other measures are included in the same or concurrent legislation.
I am citing these facts to show that Colorado and the other States of
the basin have water problems as well as does Arizona. We, in
Colorado, have the strongest sympathy for our neighbors in Arizona
-but the problems of the Colorado River Basin are not the problems
of Arizona alone. They are the problems of seven States. Therefore,
a single -State approach to their resolution is out of the question. The
approach must be regional in concept and physical scope. Nothing but
a broad, regional plan has any chance for success because on this
water-deficient river, which is rapidly being depleted to the last drop,
there are too many interrelated problems, involving too many States,
too many interests, and too many people. Each is vigorously protecting
its present and future welfare. A single nail is not sufficient to hold a
house together. Single- phase legislation , although it may be a step
forward in a long journey, will not suffice to meet the national re
sponsibility to provide a regionwide solution to the water problems
of the Pacific Southwest.
The Secretary of the Interior met the issue head on in his 1963 re
port entitled "Future Water Resource Development in the Lower
Colorado River Basin , " when he said :

The inadequacy of the Colorado River system to meet this region's continuing
and rapidly growing water needs is already evident.
From personal observation of the Colorado River Basin I can tell you
that the Secretary at that timeknew what he was talking about . The
Secretary's further conclusion that the availability of additional Colo
rado River water to Arizona " is no solution at all to the regional water
problems ( because ) it merely temporarily moves the shortage from
one place to another” is also valid .
Due to the extremely serious nature of the many interstate facets
to the regional problems, since 1963 my colleagues in Congress have
been urging the water people in the Upper Basin to work with their
counterparts in the lower basin to develop a truly comprehensive basin
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wide plan to alleviate the Southwest's water problems. Although we
did not agree with all of it,we were encouraged by the Secretary of the
Interior's report entitled "The Pacific Southwest Water Plan ," of late
1963, because it incorporated a regional approach . I know from per
sonal contact with many of them , that since 1963 representatives of the
seven basin States, the Upper Colorado River Commission, and many
water and power agencies have worked many thousands of man -hours
and traveled thousands of miles in attempting to develop the terms of
legislation that could be supported by all seven basin States. The re
sults of their agreements and compromises were supported by all States
last year before the House of Representatives in H.R. 467i . This bill
did not reach the Senate in the 89th Congress. However, in the 90th
Congress, my bill , S. 1242, which is before this committee, and H.R.
3300, which is sponsored by my colleague, Congressman Aspinall, and
is now pending in the House, incorporates a regional approach to a
Southwest problem and contains the basic elements of the seven - State
compromise of last year. And I might say that basically, Mr. Chair
man, also the bills offered by Senator Moss and Senator Kuchel are
in the same category .
Mr. Chairman, it should also be pointed out that S. 861 and S. 1409,
introduced by my esteemed colleagues, Senator Kuchel, of California,
and Senator Moss , of Utah , respectively, and my bill , S. 1242, while
there are differences in some minor details which I believe can be
adjusted, also incorporate the basic elements of the former seven
State compromise achieved during the 89th Congress. In fact, all of
these bills are very close to H.R. 3300, except that my Senate colleagues
and I have omitted the creation of the National Water Commission ,
since, as you know, S. 20 has already been passed by the Senate.
Since last year we in Colorado have continued to review our posi
tion with respect to two major problems that may have contributed
to the failure of Congress to enact a Colorado River Basin project law
last year. The first of these problems was the proposed authorization
of Marble Canyon and Hualapai Dams. The second was the proposed
feasibility study of a plan to import water from outside sources into
the Colorado River system . On these two points, after much sober re
flection , and in spite of serious disagreement among the citizens of
Colorado and the Upper Basin States, we have again modified our posi
tion . We now agree to the elimination of Marble Canyon Dam from
this legislation , but Hualapai Dam must be retained since it is the
rock upon which the regional approach rests.
Congress must recognize theserious water problems of the entire
study of possible ways to
Southwest and authorize a meaningful, early
augment the water supply of the Colorado River, and that provision
for such a study must be included as part of legislation to authorize
a Colorado River Basin project.
The construction of Hualapai Dam is extremely important to the
resolution of the impending, regionwide water crisis of the seven
Southwest States. The excess revenues from the sales of Hualapai
hydroelectric energy will permit the establishment of a development
fund which will (1 ) doubly insure the repayment of costs of the
central Arizona project, ( 2) insure repayment of the costs of the Dixie
project in Utah , ( 3 ) provide for repayment of costs of essential water
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saving enterprises, such as channelization of the river, phreatophyte
control , canal lining, project rehabilitation, et cetera , and ( + ) assist
in augmentation of the water supply of the basin whether it be by
importation, weather modification , desalination, or other means. A
Colorado River Basin project without Hualapai Dam and a basin
fund may be likened to a cart without a horse. Any proposal to defer
construction of Hualapai in the face of existing facts and circum
stances is begging the issue. The construction of Hualapai Dam and
the changing of the boundaries of the Grand Canyon National Park
to include the Marble Canyon area , as first proposed by Congressman
Wayne Aspinall, chairman of the House Interior Committee, is a
sensible and reasonable solution to the Hualapai Dam problem. Enact
ment of Senator Dominick's bill, S. 1243, which I am cosponsoring, in
conjunction with the terms of S. 1242, S. 861 , or S. 1409 will accom
plish the same purpose .
It has recently been called to my attention that the Department of
Water and Power of the City of Los Angeles has suggested and will
submit testimony on the construction of pump -storage, peaking power
facilities in conjunction with Hualapai Dam. I understand that the
proposal also includes a partnership arrangement under which the
public and private utilities of the Southwest would pay for installa
tion of the generating facilities and provide transmission service at
great savings in capital cost to the Federal Government. The plan
will also increase accruals of revenues to the development fund . Al
though I realize that all details of this proposal cannot be known at
this time, I believe it may constitute one way of maximizing the ben
efits to be derived from the damsite and water resource . Therefore, I
have submitted an amendment to my bill which will permit the con
struction of Hualapai Dam and direct the Secretary of the Interior to
study all aspects of the proposal of the City of Los Angeles, including
marketing agreements, engineering feasibility, economics, et cetera,
and to report back to the Congress before construction of the electrical
generating works is initiated .
In viewof all the prevailing circumstances and implications sur
rounding this legislation , I cannot support any Colorado River Basin
project legislation that does not incorporate the authorization of a
meaningful study of water importation and the Hualapai Dam . These
two features are the pillars upon which rests the success of a regional
plan for the Southwest’s water future .
Other basic elements of S. 1242, S. 861 , and S. 1409 are of vital im
portance to my State of Colorado. At this point I wish to briefly
examine some additional features of S. 1242 that are essential parts
of a regional approach to the solution of the water problems either
present or imminent in the seven States of the Colorado River Basin .
( 1 ) Title I explains the objectives of the bill . These objectives are
regionwide -not localized to oneState. Congress recognizes that there
are water problems in the entire basin and directs the NationalWater
Commission and the Water Resources Planning Council to give highest
priority to plans for their relief.
( 2 ) Title II provides for planning and investigation in the South
west. Estimatesof water availability and water needs of both areas of
use and areas of origin would be made. The Secretary of the Interior
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is directed to prepare a reconnaissance report of a staged plan of de
velopment to meet the needs defined in the investigations. The plan
for the first stage should, among other things, include provision for
2.5 million acre - feet of water to meet the burden of the Mexican Water
Treaty as a national obligation and make up losses of about a million
acre - feet in the Lower Basin associated with the delivery of that water
to Mexico. The Mexican Treaty obligation of 1.5 million acre- feet per
year has become a bitter bone of contention as the available water in
the river has been reduced by added uses every year. Colorado has
insisted that uses of water from the Gila River in Arizona should be
counted as part of the Lower Basin's apportionment. The Lower Basin
States disagree and place a different interpretation upon the compact .
We have considered that a clarification of this issue is necessary before
any new Lower Basin projects are constructed in order to protect our
selves against any imposition of claims for water to fill the Mexican
Treaty requirements. As negotiations with the Lower Basin States pro
gressed it became apparent the internal conditions in Arizona were
such that it was impossible for her representatives to reach agreement
with the Upper Basin concerning accounting for waters used from the
Gila River. If, under an import scheme, 2.5 million acre - feet can be
brought into the river, this dispute will dissolve in the imported water.
If even a study of such a plan is not possible, there will be another
major lawsuit on the Colorado River commencing at the first occasion
that terms of the Mexican Treaty are invoked by the Secretary and
development in the Upper Basin is precluded . This is as inevitable as
night following the day.
Only after reporting back to the Congress and findings that certain
very stringent criteria are met can the Secretary proceed beyond a
reconnaissance report on an import plan . Furthermore, the strongest
and broadest criteria possible are provided to protect areas of origin
which also will benefit materially from any plan that may be ulti
mately adopted .
( 3 ) Title III would authorize construction of the Hualapai Dam
about which I have already commented. It would also authorize the
central Arizona project, including Hooker Dam in New Mexico. The
aqueduct for the central Arizona project would be capable of trans
porting 2,500 cubic feet of water per second which is more than ade
quate to deliver the necessary supply . This part of the bill also includes
a priority for 4.4 million acre- feet of water per year from the Lower
Basin supply for the State of California. There is some disagreement
as to whether this obligation would fall upon the Upper Basin in years
of shortage. This is not the intention of the bill because it is strictly a
matter of agreement between Arizona and California . As added insur
ance, however, I have included a provision to make it clear that any
benefits of section 4 ( a ) of the Boulder Canyon Project Act that the
other States now possess shall not be disturbed in any way by the
priority for 4.4 million acre- feet granted by Arizona to California
under the terms of the bill .
Under this title the Dixie project in the State of Utah would be inte
grated into the Lower Basin developmentfund.
( 4 ) Title IV would create a Lower Basin development fund and pro
vides for cost allocations and repayment. As I have emphasized pre
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viously ,this development fund is the heart of the entire regional pro
gram. Without the development fund, the regional program cannot
exist.
( 5 ) Title V is of paramount importance to my State of Colorado and
the entire Upper Basin development program . Five reclamation proj
ects would be authorized for construction in western Colorado . These
are the Animas -La Plata , the Dolores, the Dallas Creek, the West
Divide, and the San Miguel projects. These five projects are partici
pating projects of the Colorado River storage project and have been
on drawing boards for many years. Their water supply is well within
the apportionment of water
by the applicable compacts to the State of
Colorado. Payout studies by the Department of the Interior show that
repayment of costs from theUpper Colorado River Basin fund is well
within Colorado's share of that fund. Department officials will supply
engineering, financial, and economic details with reference to these
projects. Needless to say, I support them wholeheartedly .
Senate Document No. 80 of the 75th Congress has long been the
causative agent of many intrastate disputes between the east and west
slopes of Colorado. Representatives of both sides of the Continental
Divide, after seemingly endless negotiations, have agreed upon an in
terpretation that is included in section 501 ( e) of my bill.
Another subject of bitter dispute between the Upper and Lower
Basins of the river is laid to rest in section 502. This section provides
for a method of repayment to the Upper Basin fund of money that has
been diverted therefrom to pay for diminutions in generation at
Hoover Dam attributed to the filling of reservoirs of the Colorado
River storage project. This section is the result of long and detailed
negotiations between the representatives of the Upper and Lower Basin
States.
( 6 ) Title VI is another very important part of the bill so far as
relations among the seven basin States is concerned. It took many
months ofdetailed computation , studies, and negotiationsby some of
the most able water engineers and lawyers in the West and in the De
partment of the Interior to formalize the reservoir operating prin
ciples of section 602. I wish to thank and congratulate all of these capa
ble people who participated in this most difficult task . The operating
criteria are fair and reasonable to both basins. They do not violate any
of the principles of either the Colorado River compact or the Upper
Colorado River Basin compact. They do, however , provide direction
to the Secretary with respect to how to operate storage reservoirs under
the terms of the compacts and yet allow for sufficient flexibility that
extraordinary changing conditions can be successfully met.
Mr. Chairman , in the above six enumerated items I have briefly
mentioned those basic elements that are absolutely essential to a sound
and reasonable approach to the resolution of the water problems of the
Pacific Southwest. Without them I cannot support this legislation,
because, if a regional approach is not to be had when all seven individ
ual States either have serious problems now or on the horizon, then
all States should wait until a program of sufficiently broad scope can
be developed to assure them that some are not to have the water re
source problems rectified at the expense of the others.
By now , the committee has probably ascertainedthat I cannot sup
port the administration's proposal as expressed in S. 1004, or S. 1013 .
79-247-67
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After suggesting a regionwide remedy for the ills of a water- deficit
river in his Pacific Southwest water plan in 1963 and then supporting
a seven -State agreement in H.R. 4671 in 1966 , it is beyond comprehen
sion why the Secretary of the Interior suddenly suffered a blackout of
foresight and reverted to a one- State approach a year later. With a
clear conscience I could not join this about- face maneuver. The Secre
tary's proposal will not even cure the water problems of his own State
of Arizona, because it will not supply enough additional water to
replace all that is being " mined " from the ground. Arizona and the
Southwest deserve better treatment than this . The administration plan
does not provide for a Lower Basin development fund that would be
adequate to aid in paying for other essentials of a regional program .
Besides its inadequacy the proposal is not in the best national interest
because it places the Federal Government in the business of thermal
generation ofelectric energy . In spite of what
you may be told by other
witnesses, keep in mind that if the Federal Government is to prepay
$92 million for a share of capacity in a powerplant, the Government is
in the thermal power business and is going to have a great deal to say
about its operation and control. The Government would be getting into
the thermalpower business by the back door.
I concur in the views expressed by Colorado's Governor John Love,
with respect to this year's administration plan at the House hearings
on March 17, when he said :
Contrary to what was stated to this committee a few days ago , the Administra
tion's proposal does not constitute a basis on which a comprehensive long - range
solution to the many, varied and complex water problems of the basin can be
developed and carried forward . The proposal advanced by the Secretary is actu
ally a short-fused time bomb which will lead to destructive competition among
the states of the Colorado River Basin. It proposes a piecemeal solution to a part
ofthe problem flestate .
I wish to thank you , Mr. Chairman , and my colleagues on the com
mittee for this opportunity to express my views on the legislation now
before it. I am sure that if this committee can endure the rigors of
negotiating in the same constructive spirit as has been exhibited by the
representatives of the water and power interests of the seven States in
arriving at that seven -State supported compromise bill of last year,
can develregionalegislation ofwhich the Southwestandth Nation
can be proud.
Senator KUCHEL . Mr. Chairman, may I make a brief comment. I
want to say, Mr. Chairman, that I have never heard a more lucid,
scholarly statement by a distinguished member of this committee and
a lawyer, in the field of water, than I have just listened to now and I
want to congratulate myable friend from Colorado for what he has
said , because in my judgment it will be of great value in this committee
and the Congress wrestling with this problem . I congratulate him .
Senator ALLOTT. I thankthe Senator very much .
Senator ANDERSON . Senator Moss.
STATEMENT OF HON . FRANK E. MOSS, U.S. SENATOR FROM THE
STATE OF UTAH

Senator Moss. Mr. Chairman , thank you for this opportunity..
This committee has sat many hours over many years dealing with
this problem . I want to say to begin with that I concur with the state
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ment made by the Senator from Colorado. The bill that I have intro
duced is very similar to the one that he has introduced and also the
one the Senator from California has introduced .
We are faced with the task this morning of choosing between an
increasing number of solutions to an old , but rapidly worsening sit
uation . This problem is Arizona's lack of water, and I might say not
only Arizona's lack of water but the lack of water for the other basin
States. Two sets of bills provide a solution to this problem . Senator
Hayden's bill and the administration bill would authorize the central
Arizona project . The Kuchel, Allott, and Moss bills would authorize
a series of projects and studies to meet the water needs of the South
west. The reason we are taking this approach is not to aid passage of
any " pet" reclamation projects or to guarantee excessive use of water.
The reason for this regional approach is to settle issues, inseparably
linked to Arizona's use of Colorado River water , that have resulted in
controversy and litigation .
The first need at this hearing is to review the arithmetic of the sit
uation. The decree in Arizona v . California confirms 7,500,000 acro
feet to the Lower Basin and an equal amount to the Upper Basin . The
share of the Lower Basin is then divided into 4.4 million acre - feet to
California, 300,000 acre - feet to Nevada, and 2.8 million to Arizona .
This, of course, equals 7.5 million acre - feet. Now we have to add to
that the 1.5 million acre - feet that must be delivered to Mexico under
the terms of the Mexican Water Treaty. We also have to add the 1
million that is lost in evaporation between Lee Ferry and the border .
Add these two amounts to the 7.5 million and it totals 10 million acre
feet. But, Mr. Chairman, that much water simply is not there.
Therefore, there is no way that the central Arizona project can be
considered feasible unless there is some means of augmenting the flow
of the Colorado River. What the administration's central Arizona
project will do is borrow water from the Upper Basin States. However,
if it makes sense for Arizona to import water from the Upper Basin
States, it also makes sense to borrow water from water -surplus areas.
The struggle of the last 50 years for the waters of the Colorado
River will not be solved without finding new sources of water. While
schemes such as weather modification might some day be possible, no
one can plan to irrigate with that water, and the need for water is
immediate. Therefore, a study of water importation must be part and
parcel of any new projects in the lower basin.
Interbasin transfer of water has been transformed into some sort
of scare word in some quarters. There is nothing unique in interbasin
transfers. Colorado River water is now being transferred into the
Missouri River Basin , into the Rio Grande River Basin , and into the
Great Basin . There should be nothing startling in the proposal to bring
water from either the Columbia or northern California to supplement
the flow of the Colorado. Indeed , one could say that the need for the
importation is to satisfy a treaty with Mexico, not to meet any new
uses. Therefore, importation would be to meet a national obligation
not a State or regional obligation.
I have proposed in the bill which I introduced that we look first to
northern California's coastal region as a source of water importation.
This would require development of water projects much sooner in this
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part of California than would otherwise be necessary , but this could
be of considerable benefit to the area of origin . It was the water asso
ciation of this area in northern California that suggested that this
might be the best way to solve the shortage in theColorado River.
The fact that the water comes from the State that is itself deeply con
cerned with the Colorado River, may allay some fears of representa
tives of the Northwest.
Mr. Ely , representing the State of California in the recent House
hearings, stated :
We are prepared to have the Secretary, the Commission , anybody else look
at a plan to take from the streams of northern California , two and a half million
acre - feet for the rescue of the entire Colorado River Basin by putting that quan
tity into the main stream , even though the amount we get back out of it is less
than 20 percent of what we contribute.
I think that is a commendable and statesmanlike position. In a
sense, it embodies the real effort of the basin States to resolve their
differences, to compromise, and to work out a regional bill. To discard
this unity, so laboriously achieved , will not free the Central Arizona
project from controversy . Nothing could be more controversial than
building a project for which there is not enough water.
There are several minor features in S. 1409, which differ from the
" consensus” bill as introduced by Senators Allott and Kuchel . While
minor to the overall bill they are very important in Utah. Section
501 ( a ) contains language which would enable the State of Utah and
the Secretary of the Interior to fulfill their commitments to the Ute
Indian Tribe. The Ute Indian Tribe of the Uintah and Ouray Indian
Reservation has agreed to defer the development of a portion of their
acreage until the Úte Indian Unit of the Central Utah project is con
structed, if this is done within a reasonable time. The water which
might have been used on these lands will now be available for use in
the Bonneville unit of the Central Utah project. By reason of this
agreement, it is necessary for the Ute Indian unit to be given a pri
ority in planning, so that the report on this unit be completed by 1972 .
My bill so provides. This bill also restores languagecontained in H.R.
4671 pertaining to the Dixie project in southern Utah and provides
for the integration of the Dixie project into a lower basin fund .
I would also like to add my support for theconcept of revision of
the boundaries of Grand Canyon National Park as contained in
S. 1300 introduced by Senator Jackson. This should calm the fears
of those who are legitimately interested in preserving stretches of free
flowing river.
Mr. Chairman, Arizona is in desperate need of its water. But rivers
and streams do not respect political divisions and this river basin must
be considered as an entity . The failure to meet our water needs on a
regional basis will merely prolong a crisis that will be before the
committee and again and again . I am hopeful we can report a bill that
will meet this problem by a comprehensive river basin plan . Let us
provide a workable solution to this vexing problem , not further com
pound our dilemma.
Senator ANDERSON. Thank you Senator Moss.
Senator Jordan ?
Senator JORDAN . No statement.
Senator ANDERSON . Senator Fannin.
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STATEMENT OF HON . PAUL J. FANNIN , A U.S. SENATOR FROM THE
STATE OF ARIZONA
Senator FANNIN. Mr. Chairman, I feel very privileged to have the
opportunity to join my senior colleague in the statement that he has
made this morning. I will not amplify upon that statement. At this
time, Mr. Chairman, with your permission, I would like to submit a
statement from Hon. Jack Williams, Governor of Arizona .
I would also like to submit resolutions from a larger number of
Arizonans supporting the project. These resolutions come from vari
ous cities in our State, the league of cities and towns, numerous cham
bers of commerce, the presidents of our three universities, prominent
groups and organizations and associations from throughout our State.
Senator ANDERSON . The first statement from the Governor will be
included in the record. We will consider the other matters.
(Governor Williams' statement follows. The various resolutions are
found beginning p. 748. )
STATEMENT OF HON . JACK WILLIAMS, GOVERNOR OF ARIZONA
Mr. Chairman and Committee Members, no governor of my State could appear
before any committee of the Congress for a more important purpose than support
of the Central Arizona Project. Our Senators, Carl Hayden and Paul Fannin,
have made a joint statement to you in which I whole -heartedly concur and my
own statement shall, therefore, be rather brief.
Long before I became Governor of the State of Arizona I was aware of the
chronic and acute water problems which beset my State. Since early childhood
I have lived on land that was reclaimed from the desert by application of the
National Reclamation Program to the Salt River Valley. I am a product of the
social and economic development which began with an assured water supply from
the Salt River Project for 250,000 acres of land.
Throughout history, agriculture has been the mother of civilizations, and
Arizona is no exception. Phoenix, a village of 11,000 people in 1910 when a de
pendable water supply first became available, is now home to nearly 600,000
people. Manufacturing, which was practically non -existent in Arizona in 1910,
now produces an annual income of more than one billion dollars. Agricultural
income is about half that amount.
The point is that water for farms started the whole dynamic process that has
made Arizona the important part of our Nation that it is today but it is equally,
if not even more, important now and in the future for urban and industrial uses.
Arizona's economy is in a period of transition from a primary depedency on ag
riculture and mining to a greater significance of light manufacturing, distributive
industries, and trade. We are achieving a better balance among the factors of our
income-producing economic activities. This, of course, means that a gradual
change in the end uses of our extremely limited water resources is taking place,
but this change of use cannot be depended upon alone to solve our problem.
At present, Arizona's municipal and industrial uses of water are estimated
to be about 500,000 acre- feet annually. But, a recent survey made by the Arizona
Interstate Stream Commission indicates that by the year 2000 only 33 years
from now — the demand for municipal water in the three counties of the central
part of the State alone, will have increased by half a million acre -feet. In other
words, about 30 years from now our municipal water needs for direct use by
people will be more than one million acre- feet per year.
Somehow , we must provide for that primary need for water by people, and at
the same time maintain what we can of our relatively small farm patch , and it
is a patch compared with most other states. Of Arizona's 72 million acre land area ,
we are able to irrigate only about a million and a quarter acres . We ask for no
more at this time than to maintain as much as possible of that garden spot in our
desert for as long a time as possible, while accommodating the increasing de
mands for water for our growing cities and industries.
The Central Arizona Project is designed to accomplish full utilization of my
State's share of Colorado River water without increasing irrigated acreages .
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In developing as we have, we have depended upon that Project becoming a
reality. We have used our precious groundwater to keep alive until the day when
our water from the Colorado River is brought into us.
For the last 20 years we have actively sought authorization of our Project.
This Committee well knows of Arizona's eleven-year pursuit of her right in the
Court and of the final outcome which gave us that right. We are now again
before you asking to have that legal right transmuted from words on paper to wet
water for our people.
We have come through the entangling web of very broad regional planning
back to something less ambitious, but evidently more politically practical. We do
not, thereby, abandon the principle of basin -wide cooperation as a long -range goal
among good neighbors. Rather, we propose now to make the solution of Arizona's
very urgent need a first and significant step toward the broader but some less
pressing need of the region as a whole.
I agree with Governor Reagan, of California, that a way must and will be
found for reasonable men to solve a common water problem in a spirit of co
operation and mutual understanding. I admire the courage and initiative with
which California leaders have proceeded to meet the challenge of future water
needs in their state by developing its own internal sources of supply.
In Arizona, we have done the same thing, except that having no available
unused surface water to develop as a public function, we have depended upon a
free enterprise development of groundwater. Admittedly this has led to an overuse
of what has been demonstrated to be an exhaustible resource . But it has kept
Arizona alive and growing, always with the thought in mind that it was an
interim expediency pending the authorization of a project to bring in Colorado
River water.
I am sympathetic, too, with the ambitions and rights of our Upper Basin
friends, who depend upon the same Colorado River for their future well being.
Our Arizona allocations of water from the River are not inferior to theirs, how
ever. We ask only our share of water and then we pledge our support for what
ever program can be equitably devised to augment the supply of water available
to all seven of the States of the Basin.
The method of such augmentation will surely be arrived at in time without
damaging another region . Most certainly, the technological capabilities which
have made it possible for this Nation to harness the atom and reach for the moon
are capable of solving water shortages in the southwest during the next few
decades.
I know that Arizona has been accused of running off in all directions since
last year and of having no one well defined policy toward water development.
This simply is not true. Our policy is very clear indeed .
We want and are diligently seeking congressional authorization of the Central
Arizona Project. We are pragmatic about it in that we will take that authoriza
tion in almost any practical, fair and reasonable form that our Senators and
Representatives andthe Congress devise. I subscribe to that policy as Governor,
the State's legislative leaders subscribe to it, as do the Arizona Interstate Stream
Commission and the Arizona Power Authority. A federal reclamation project is
best for Arizona and for the other States of the Basin. We have been on the
outside looking in while the national reclamation program has moved rapidly
forward in California and the other Colorado Basin States. Not since 1947 has a
major water project been authorized to serve Arizona's water needs.
But, in desperation , Arizona can no longer follow a single approach to its
problem. Though we fervently hope that the Congress will act favorably this
year, we are also studying the alternatives available to us.
The 28th State Legislature in March of this year enacted S. B. 204, authorizing
a State Water and Power Plan , and giving our Stream Commission and Power
Authority the necessary power and responsibility for developing and implement
ing the project. The Commissions will not act upon the plan until after De
cember 15th of this year, so that the will of the Congress toward the bills now
before you may first be known .
We are not telling the people of Arizona that the way will be easy for a non
federal project. We have made it abundantly clear to them that a federal project
is the more desirable one. We understand that financing and construction of a
State -controlled project may put a heavy burden upon all of our resources and
energies. In return , our citizens, speaking through their political representatives
at home, have made it clear that if a federal project is not forthcoming, they
want to have a State plan in readiness.

CENTRAL ARIZONA PROJECT

109

hur farza policy ,
it seem
metbeuiter
and
well defined . There is nothing strange or untried about it. Indeed , it appears to
me to be the policy which has been pursued very successfully by our friends in
California for many years, where a vast system of State, federal and joint
state and federal works already exists and is still being planned.
Gentlemen , recommend and urge that you authorize a centralArzna Proj
ect now , as quickly as possible. Arizona desperately needs it to maintain her con
tributions to the Nation and her place in the sun.
Senator ANDERSON. Senator Bennett.
Senator BENNETT. Mr. Chairman , I am not a member of the com
mittee. I see Senator Hatfield on my left. Should he be given the
privilege of a statement before I am called upon ?
Senator ANDERSON . You may go ahead with your statement, Senator
Bennett.
STATEMENT OF HON. WALLACE F. BENNETT, A U.S. SENATOR FROM
THE STATE OF UTAH
Senator BENNETT. I appreciate the opportunity, even though I am
not a member of the committee, to appear under these circumstances,
to present my view on the various lower Colorado River project pro
posals that are before you.
I appreciate the opportunity, even though I am not a member of
the committee, to appear under these circumstances, to present my
views on the various lower Colorado River project proposals that are
before you .
Athutsetud like to say that think we should take a con
structive approach helping to provide additional water to meet the
needs of our friends from Arizona and California . There is one basic
problem we face, however, which has already been discussed by others
who have talked this morning.
The natural flow of the Colorado River soon will be inadequate to
meet all the demands of the entire Colorado River Basin in which Utah
has a major stake.
fully support Utah's position and will support the Colorado
River Basin Act, which includes the central Arizona project which
the committee is now considering, provided that the following legis
lative safeguards are included :
1. Congressional authorization of studies to augment the water
supply of the Colorado River Basin .
2. Inclusion of an equitable criteria for the coordinated long - range
operation of the Colorado River storage reservoirs.
3. Language making it clear that the Lower Basin projects shall in
no way affect the division of water between the Upper Basin and Lower
Basin States established by compact .
4. Language establishing that the planning report on the Ute In
dian unit willbe finished by 1972.

5. Language including the Dixie project and authorizing it to par
ticipate in the development fund.
6. The Upper Colorado River Basin fund be reimbursed for all
expenditures diverted from it to meet so - called deficiencies in genera
tion of power at Hoover Dam during the filling period of Glen Can
yon Reservoir.
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The State of Utah_feels that we must have these legislative safe
guards in any Lower Basin legislation so that Utah will have the right
to proceed with the development of its entitlement of Colorado River
water.
Of the five bills the committee has before it today, my examination
and , in the opinion of Utah's water officials, the bill which best pro
tects Utah's interests is S. 1409 introduced by my colleague, Senator
Moss, who also is a member of this committee.
The other four bills have some excellent features, however, they also
have some drawbacks from the point of view of the State of Utah, and
some of them could be detrimental to my State .
I would like to expand on a few of my points so that the committee
can be fully aware of what the State's position is .
First, the authorization of the necessary studies and completion of
a reconnaissance report on plans to import water from sources outside
the Colorado River Basin is very important. We particularly would
like to see authorization for the preparation of a feasibility report on
the importation of 4.5 million acre - feet of water from the north coastal
streams of the State of California with 2 million acre - feet designated
for uses en route and 2.5 million acre - feet allocated to the satisfaction
of the Mexican treaty obligation and water losses in the Lower Colo
rado River Basin.
My second point, calling for an equitable criteria for the coordinated
long-range operation of the Colorado River storage reservoirs is self
explanatory and is covered adequately in section 602 of S. 1409. Such
criteria is important to the State of Utah in that it provides legislative
recognition of vital provisions of the Colorado River compact and the
Colorado River Storage Project Act .
Third , I hope that any legislation makes it clear that any guarantee
made to the State of California can in no way add to the Lower Basin
claim against the upper basin or adversely affect the interests of the
Upper Basin.
My fourth point concerns the Ute Indian unit of the central Utah
project which should be given priority in planning so that the plan
ning report will be completed prior to 1972. This will enable the State
of Utah and the Secretary of the Interior to fulfill their commitments
to the Ute Indian Tribe of the Uinta and Ouray Indian Reservation .
The reason for this deadline is so that we hope we will not end up
with another Dixie project which has been undergoing planning for
the better part of half a century , and so that we don't end up with
another 20- or 25 -year planning period, as happened for the Bonne
ville unit of the central Utah project. The agreement with the Indian
tribes ends in the year 2005. When you consider that a 15- or 20 - year
construction period is ahead of us there really is not much timeto
spend studying and restudying the problem before we get on with the
task of construction so that the commitment can be met.
Fifth, any legislation must integrate the previously authorized
Dixie project into the Colorado River Basin project and authorize it
to participate in the development fund. As the committee knows, we
authorized this project in the 88th Congress only to discover that be
cause of technical difficulties the damsites have had to be shifted . The
people of southern Utah have been waiting for the Dixie project since
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the turn of the century and when we thought it was going to become a
reality soon , the technical problems were discovered, causing more and
more delays. If the project is included in the Lower Basin Act where
it can receive the benefits of the development fund making Dixie feasi
ble, many of the southern Utah water problems will be solved.
In addition, I should point out that I consider it necessary that all
of the separable and joint costs allocated to recreation and fish and
wildlife in the Dixie project shall be made nonreimbursable.
In order, among other items, to have Dixie included in the legisla
tion we must have the high Hualapai Dam . This would also assure
repayment for the importation of water and to establish the develop
ment fund to help pay for the augmentation of the Colorado River
supply by whatever means may prove effective such as weather modifi
cation, desalinization , and so forth .
In that connection I would support an amendment to authorize that
the Secretary of Interior be directed to study the feasibility of install
ing a pump-storage, peaking - power generating facility and transmis
sion line at Hualapai. In addition he should report back to Congress
after a certain specified time with any agreements that he may have
reached with public and private utilities in the marketing area for
paying for the cost of these installations and for marketing and trans
mitting the power .
My sixth and final point concerns reimbursement of deficiencies.
The State of Utah insists, and I agree, that the Upper Colorado River
Basin fund be reimbursed for all expenditures made to meet so - called
deficiencies in generation at Hoover Dam during the filling period
ofGlen Canyon Reservoir .
Mr. Chairman, it is obvious from the position outlined here that
I cannot support s . 1013 , the administration bill . I feel and I think
Utahans agree with me that the administration bill abrogates all of
the agreements that have been reached among the seven States of the
Colorado River Basin and their regional plan of development to help
alleviate the ills associated with the water problems of the entire basin .
I found it rather strange that, after advocating the Pacific South
west water plan and testifying in favor of H.R. 4671 in the 89th
Congress — which included å basinwide Pacific Southwest regional
approach to the water problems of the Colorado River Basin - the Sec
retary of Interior and the administration suddenly reversed them
selves in the 90th Congress. They now are supporting a billthat will
not even remedy the adverse water plight of the Secretary of Interior's
own home State of Arizona.
Mr. Chairman , as I said at the outset, I would like to see that our
friends and neighbors from California and Arizona be given every
chance to develop the Lower Colorado River. However, inthe interest
of the State of Utah , I also think that we must have our own safe
guards.
I had the honor to represent Utah when the Colorado River Storage
Project Act was enacted and signed into law in 1956. I sincerely hope
that, if these safeguards are included , I will have the additional honor
of representing Utah when the Lower Colorado River Basin Project
Act is enacted .

112

CENTRAL ARIZONA PROJECT

Thank you , Mr. Chairman . I appreciate this chance to appear. Since
I am a fugitive from another committee, I would ask permission to
withdraw at this time .
Senator ANDERSON . We are glad to see you come in , Senator.
Senator BENNETT. Thank you very much.
Senator ANDERSON . Senator Hatfield .
Senator HATFIELD. No statement.
Senator ANDERSON . Does the Representative, Mr. Udall , have a
statement ?
Mr. UDALL . No statement.
Senator Moss. May I make a comment, Mr. Chairman ? This illus
trates the urgency we feel in the State of Utah, and I do appreciate
my colleague coming before this committee to make this statement
today, and to support, as he does, the points that I made earlier here.
Senator BENNETT. I appreciate that.
Senator ANDERSON. Senator Magnuson , of Washington , is unable
to be here. He has submitted a statement.
( The statement referred to follows :)
STATEMENT OF HON . WARREN G. MAGNUSON, A U.S. SENATOR FROM THE
STATE OF WASHINGTON
Mr. Chairman : I appreciate the opportunity to appear before your Committee
today and present testimony on the central Arizona project.
There can be no doubt that the State of Arizona is faced with water problems.
Its people can no longer rely on ground water for all their needs. I have long
supported Senator Hayden's efforts to obtain authorization for the central
Arizona project so as to insure that Arizona can receive water to which it is
legally entitled .
The history of this project has been long and arduous. As long ago as the 81st
and 82nd Congress, Senator Hayden was instrumental in gaining Senate approval
for the project. However, the legal argument over apportionment of the Colorado
River water held up further Congressional consideration of the project until the
United States Supreme Court, in a 1963 decision, established Arizona's legal
rights to Colorado River water. If the State of Arizona is to make use of this
water which is rightfully hers, under the Arizona v. California case, this project
is necessary .
Arizona's plight has received the full attention of this Committee in the past.
As recently as 1964 the Interior Committee reported a bill which would have
authorized the central Arizona project.
Arizona's need for the central Arizona project reflects the problems inherent
in developing land which is semi-arid . But our Nation's concern with water supply
can no longer be this limited. Water has now become a national problem. Pollu
tion, waste, drought, and floods do not respect geographical or political
boundaries.
This Committee has recognized the national scope of our water problems by
favorably reporting Senator Jackson's bill, S. 20, to establish a National Water
Commission. I am proud to have co - sponsored that bill with Senator Jackson and
over 50 other Senators.
The duties assigned to the National Water Commission reflect the national
scope of water problems. The Commission is to establish projections of water re
quirements and identify the alternative ways of meeting these requirements. Con
sideration must be given to conservation, to more efficient use of existing supplies,
to increased usability by reduction of pollution, interbasin transfers, desalting,
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weather modification and waste water purification and reuse. This is a large
assignment, but it is necessary if we are to bring order out of chaos in our quest
for solutions to future water resource problems.
The Senate has unanimously passed S. 20, and I am certain that this Committee
shares my hope that the House of Representatives will take early action on this
important legislation.
While there can be no doubt that immediate approval of the project is neces
sary, I am concerned with the scope of some of the bills now before the Committee.
A number of provisions are under consideration today which I do not believe are
in the national interest.
I refer at this point to Senate bills S. 861, 1409, and 1242. These bills do not
limit themselves to the authorization of the central Arizona project. Instead,
they attempt to set up a Colorado River Basin Project Act which would affect
the entire Western United States.
These bills would have Congress tell the National Water Commission that it
is to give highest priority to plans and programs for the relief of water shortage
in the Colorado River Basin. In addition, the Secretary of the Interior, under
direction of the National Water Commission, would be directed to investigate
sources of and means to augment the Colorado River water supply including
importation from outside sources. These bills then go on to enumerate the need
for some 8.5 million acre feet of imported water.
Mr. Chairman, I find it a bit ridiculous to establish a National Water Com
mission which is to determine where and what type of water shortage exists
and then start telling it what its first order of business must be. Before the
Commission has even had an opportunity to determine if there is a water
shortage in the Colorado Basin , we would, under these bills, be telling it to plan
water importation .
The National Water Commission, as envisioned in S. 20, is to consider all
possible alternatives to resolving the Nation's and the Southwest's water prob
lems. Weather modification, desalination and other alternatives must be fully
considered. The Commission must also consider economic and social consequences
of water resource development, including such things as regional economic
growth and environmental influences. All of these basic duties and responsi
bilities would be distorted under these bills, because they set priorities, furnish
a timetable and designate certain areas of the country for specific studies. If
a truly national, objective and independent National Water Commission is to
be established , then we should rely upon its expertise and sound judgment to
develop priorities in finding solutions to our national water resource problems.
We may be assured that the problems of the southwest will have a high priority .
I am, therefore, opposed to attaching these Water Commission and importation
provisions to a bill authorizing the central Arizona project. Arizona has an
immediate need for this project. The question of augmentation of existing waters
is a long-range water supply problem which must be left to the National Water
Commission to handle as part of its overall studies.
I do not feel qualified to comment on the specific details regarding the various
proposals for constructing the central Arizona project. Nor is it appropriate for
me, at this time, to recommend to the committee solutions to the problems of
conservation versus economic development.
I am sure that the committee will do all in its power to insure that alteration
of the lower Colorado River environment is held to a minimum.
Of the bills before you, only Senator Hayden's, S. 1004 , and the Administration
bill, S. 1013, concentrate exclusively on the development of the central Arizona
project. I would hope that the committee will see clear to report a bill which
reflects the best of S. 1004 and S. 1013.
Mr. Chairman, the people of the Northwest are concerned with the possibility
that short -range solutions will be permitted to prevail in water resource pro
grams. While they fully support Arizona in its attempts to procure that water
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to which it is legally entitled, the Northwest is not ready to accept the idea that
interbasin transfer studies are desirable as a necessary part of this project.
Mr. Chairman , let me again thank you for this opportunity to present testimony
today.
Senator ANDERSON . Senator Dominick of Colorado has submitted
a statement for the record.
( The statement referred to follows :)
STATEMENT OF HON. PETER H. DOMINICK, A U.S. SENATOR FROM THE STATE OF
COLORADO
Mr. Chairman and Members of the Subcommittee : Thank you for permitting
me to present this statement on the pending legislation for the Colorado River
Basin Project. It is encouraging to see these hearings come so early in the 90th
Congress. As you recall, central Arizona project legislation was reported favor
ably by the Bureau of Reclamation to Congress in 1947, twenty years ago. In
fact the Senate has twice passed legislation which would authorize the Central
Arizona project, once in 1950 and again in 1951, but neither measure was ap
proved by the House of Representatives. We experienced a lull in legislation on
this subject with the commencement of the Arizona v. California litigation in 1952.
However, since the announcement of the U.S. Supreme Court opinion in 1963,
and its decree in 1964, proposals are again fluorishing. With the exception of
the Department of Interior's 1967 position, we have been able to make strides
consistently towards a basin-wide, long -range programma Colorado River Basin
Project, rather than a central Arizona project. The issues were resolved in H.R.
4671, the seven state compromise reported out by the House Interior Committee
August 11, 1966. I would hope the gains we have made have not been lost, that
this Congress will resolve two decades of legislative controversy.
The basin surrounding the Colorado River is one of the major basins of our
country . It drains an area of approximately 242,000 square miles, encompassing
portions of seven states. The Colorado River, some 1400 miles in length, has its
headwaters in the high mountains of Colorado. But the River has tributaries in
Wyoming, Utah, Nevada, New Mexico and Arizona as well as in the state of its
origin .
At the outset of my remarks I wish to make it clear that Colorado stands united
on the issues now presented to this subcommittee. I fully support the views
previously presented by Senator Allott and by Governor Love. If I may, I would
like to call to the attention of the subcomittee four basic principles for Colorado
River Basin legislation which have been endorsed by the General Assembly of the
State of Colorado in a Joint Memorial. Such principles support legislation which
would :
1. Permit states in the Upper Colorado River Basin to deliver water at Lee
Ferry without impairment of their own uses ;
2. Return to the credit of said states funds which have been or may be expended
from the Upper Colorado River Basin Fund to compensate for power deficiencies
at Hoover Dam ;
3. Program the augmenting of the Colorado River water supply ; and
4. Provide for continuing water resource development in the Upper Basin
States, including the immediate authorization for construction of five partici
pating reclamation projects in Colorado.
With these principles, I am in accord. I cannot support any legislation which
does not embody them .
Frankly, Mr. Chairman, Colorado has found itself to be the victim of a rather
inequitable situation to date. It has been estimated that based on the historical
flow of the River over the past 35 years , if the first 7.5 million acre- feet avail.
able are allowed to flow past Lee Ferry, there would be 6.3 million acre- feet
remaining for allocation among the Upper Division states. I want to emphasize
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I do not concede that the first 7.5 million acre - feet available necessarily must
go to the Lower Basin . I merely use these figures to show that even assuming
such to be the case , Colorado has been short -changed . If we further assume the
loss of about 700,000 acre- feet through evaporation at Flaming Gorge, Glen
Canyon and Curecanti Reservoirs, there remain approximately 5.6 million acre
feet for use by the Upper Basin states. By the terms of the 1948 Upper Basin
Compact, Colorado is entitled to 51.75 % , Utah 23 % , Wyoming 14% and New
Mexico 11.25 % of the allocation to the Upper Basin . Therefore, Colorado's en
titlement would be 2,898,000 acre - feet of the 5.6 million acre- feet. Colorado de
pletions before the 1956 Colorado River Storage Project Act amounted to ap
proximately 1,700,000 acre -feet. The 1956 Act authorized 38,000 acre- feet for
Colorado : including for Florida - 16,000 ; for Paonia — 10,000 ; for Silt - 6,000 ; for
Smith Fork — 6,000 ; and nothing for Pine River. Total authorizations to Colorado
since the 1956 Act are 134,000 acre - feet as follows : Colorado share of Savery - Pot
Hook — 26,000 ; Bostwick Park - 4,000 Fruitland Mesa — 28,000 ; and the Frying
pan -Arkansas- 70,000 ; plus 6,000 for Ruedi Reservoir, Municipal and Industrial
uses. The combined authorizations for Colorado under the 1956 Act and since
that time are 172,000 acre -feet. The startling fact is that the comparable figure
for Utah (whose entitlement is only 23 % ) is 225,000 ; for Wyoming (whose en
titlement is only 14% ) is 199,000 ; and for New Mexico (whose entitlement is
only 11.25 % ) is 374,000 . Colorado's authorizations are less than any of the other
three Upper Basin states, even though our entitlement is greater than the other
three combined. I am informed that existing Colorado depletions as of 1966 are
estimated at 1,786,000 acre -feet and that uncompleted authorized federal projects
amount to 140,000 acre -feet. The 1,926,000 acre- feet are well within Colorado's
entitlement.
We in Colorado are more than a little water conscious. The headwaters of at
least four of this country's major river systems arise within our borders : the
Colorado, the Arkansas, the Rio Grande, and the Platte ( a tributary of the
Missouri ). The Colorado court cases dealing with intrastate water issues are
legion, a good portion of which concern appropriations from the Colorado River
and its tributaries. Our legislature has been making efforts to solve conflicts
between surface and ground water users. Of necessity we have been a party in
many interstate disputes. In fact within the past two years, three of our neigh
boring states to the East and South have filed suit against Colorado in the
U.S. Supreme Court regarding waters originating in Colorado. Certainly Arizona
is not alone in having water problems notwithstanding the implications of S.
1004 and S. 1013 to the contrary .
It was with this background that Colorado was stunned when the Depart
ment of the Interior announced its short -sighted , one -sided program in February
of this year. I believe the pattern of the 1967 House hearings, as well as what
has been presented in the present Senate hearings, emphatically illustrates In
terior's proposals have done more to disrupt than to soothe. It has been noted
before but þears re- emphasizing that as recently as 1963, in a report to the
House Interior Committee entitled "Future Water Resources Development in the
Lower Colorado River Basin ,” the Secretary of the Interior said : “ The inade
quacy of the Colorado River system to meet this region's continuing and rapidly
growing water needs is already evident . " In blazing contrast to his present
position, the Secretary admitted that the availability of additional quantities of
Colorado River water to Arizona “ is no solution at all to the regional water
problems. It merely temporarily moves the shortage from one place to another."
Interior's words are equally applicable today. Interior's program is not a basin
wide solution . It is strictly a temporary re-allocation of shortages :
It should be kept in mind that Colorado provides an estimated 70% of the
virgin or undepleted flow of the River at Lee Ferry. Naturally, we are yitally
interested in the development of the Colorado River Basin . Indeed, no state
of the basin has endeavored with greater diligence or with a greater spirit of
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compromise to resolve the basin conflicts into a new Colorado River Basin
project. Yet , there is a limit. There will be no Colorado support for legislation
which is not founded upon a basin -wide rationale.
An integral and inseparable element of any basin-wide plan acceptable to
Colorado is the inclusion of the five Colorado reclamation projects. Represen
tatives of water conservancy districts connected with these projects have already
testified before this Subcommittee.
Parenthetically, I would not that the multi-purpose West Divide project near
Rifle is but a short distance from the rich oil shale deposits in the northwest
region of our state, I do not mean to detract from the other four projects nor to
imply a greater significance for one than for another. However, in view of recent
hearings and developments on the subject of oil shale, I am prompted to make
brief comment. The feasibility report on the project estimates a period of ap
proximately ten years following project authorization would be required for
advance planning and major construction activities. Existing studies have shown
that the water now available is inadequate to support an oil shale industry with
its attendant municipal needs. With the announcement of the proposed 5 -point
oil shale program in Jauanry, 1967, and proposed leasing regulations May 7,
1967, further delay in the authorization of this project may seriously hamper
oil shale development. This is not to say that the West Divide Project is designed
as an oil shale project, for the needs of municipalities in the area are imminent,
and the agricultural benefits and recreational facilities to be provided are in
demand.
Mr. Chairman , these five Colorado projects have certain common factors. Each
of the five was given priority in the completion of planning reports under the
Colorado River Storage Project Act of 1956. Eleven years ago that Act, which
was designed to permit the Upper Basin states to develop their full share of
entitlements under the Colorado River Compact, directed the Secretary to con
duct feasibility studies on a number of projects including these. Although thefive
have been under study for some twenty years, Bureau of Reclamation feasibility
studies were more recently commenced and were completed between 1963 and
1966. In all five cases the feasibility reports concluded they were feasible from
an engineering standpoint and economically justified. Each of these projects is
multi-purpose in design as well as being located in a generally semi-arid area
of the state. Additionally, the House Interior Committee, in H. Report No. 1849,
dated August 11 , 1966, said : “ The Committee concludes that the five upper basin
projects which will be authorized in this act are needed and will greatly enhance
the economies of the areas which they will serve .. They meet all of the stand
ards and criteria established by the Committee and the Congress for author
ization .”
If authorized, these five projects would add a total of 384,000 acre -feet to
Colorado's authorizations. Even with this added depletion, Colorado would be
well within its share as allocated by the 1948 Upper Basin Compact.
I see no rational logic in the Administration's suggestion that three of the
five projects be deferred pending review by a yet to be created National Water
Commission. And while the Administration tacitly endorses the Animas-La Plata
and Dolores projects by making it known it would not oppose them if included ,
these two are conspicuously absent from all Administration -sponsored bills on
this subject before the 90th Congress. Frankly, Mr. Chairman, this is a prime
example of the Administration's disregard for the interests and desires of the
citizens of Colorado as well as the content of its own feasibility reports. The
equities and entitlements on the River are known. These projects are within
those limits and are internal considerations of the state of Colarado. They are
not proper subjects for review by a National Commission. I wholeheartedly con
cur with the statement of Governor John A. Love before the House Interior
Committee March 17, 1967, wherein he said :
“ We have asked ourselves, and we ask you, Why should the State of Colorado be
singled out for such special consideration by a proposed National Water Commis
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sion ? If our development must halt pending a study of our problems by such a
commission, then we think in all fairness that water development throughout the
United States should meet a similar fate, whether it be the Central Arizona
Project, projects in the Pacific Northwest, or Federal projects anywhere in
this country.”
The details of S. 1242, of which I am a co-sponsor, have already been prés
ented to this Subcommittee. I will not repeat them here, but I want to re
emphasize that it contains the basic elements of the seven -state compromise
found last year in H.R. 4671. I also make reference to my bill ( S. 1243 ) which ,
although it is not specifically listed as a part of these hearings, necessarily must be
conisdered . S. 1243 would extend the boundaries of the Grand Canyon National
Park to the North , South and West. Such an extension would encompass the
former Marble Canyon dam site. It would also include the Vermillion Cliffs
formation west of the present park . Earlier in these hearings, Secretary Udall
mentioned S. 1300,a boundary extension bill which would add only 28,300 acres
to the park. My bill would affect some 80,000 acres. Not only would s. 1243 en
large Grand Canyon National Park , but it would place lands now within Grand
Canyon National Monument and certain portions of the west end of Grand Canyon
National Park under laws now governing the Lake Mean National Recreation
Area. The result would be a park and recreation area about 375 miles long,
following the Colorado River. Clearly, my bill as a companion to S. 1242, or
either S. 861 or S. 1409 with some minor changes , would provide a solution to
the controversy over dam sites which has surrounded this project.
As was previously pointed out in these hearings, Colorado has modified its
position in two respects since the end of the 89th Congress. First, despite serious
disagreement among our own citizens, we have solidified our position to the
extent of recommending the substitution of a reconnaissance study rather than
a feasibility study on the subject of water augmentation to the Basin. Second,
we have agreed to recommend elimination of the proposed Marble Canyon Dam.
Though some would have us believe otherwise, there can be no reasonable doubt
as to the need for water augmentation of this water-deficient basin. It is com
monly accepted that the negotiators of the Colorado River Compact in 1922, in
allocating 7.5 million acre -feet to the Upper Basin and 7.5 million acre-feet to
the Lower Basin, over -estimated the average annual virgin or undepleted flow
at Lee Ferry, believing the quantity to be some 17 million or more acre-feet.
Previous Senate and House hearings are replete with figures on historical flows.
Annual virgin flows at Lee Ferry have fluctuated widely since 1896 , varying
from 5.6 million to 24 million acre-feet. Of course , for any degree of reliability
some system of averaging must be used and different long term averages have
been computed according to various base periods. Parenthetically, I might add
that only four years ago, we completed one of two of the lowest ten -consecutive
year periods on ecord ( 1954–63 ) when the average annual virgin flow was only
11.8 million acre -feet. The other period was 1931–1940 . Frankly , I believe the
real significance conclusion is that even though the long term annual average
since 1896 is about 14.9 million acre-feet, the progressive 10 year average of
virgin flow from 1933 through 1965 has remained below this figure.
Noteworthy for careful consideration by this Subcommittee are the conclu
sions of the House Interior Committee in reporting out H.R. 4671 on August 11,
1966 :
It seems to the Committee that this presently thriving, prosperous area of
our Nation is on a collision course with economic disaster unless this water gap
can be closed by augmentation of the Colorado River Basin water supplies * * *.
“ If economic disaster in the Lower Colorado River Basin is to be avoided , then
studies of all possible means of augmentation of Colorado River watr supplies
must be initiated at once and expedited to the greatest possible extent ***.
“ This particular water development program has added urgency because of
the desperate water supply situation existent throughout the Colorado River
Basin ."
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I have heard the argument expressed that a National Water Commission study
is to be favored over a regional study by Interior for the reason that Interior
has already acknowledged there is a need for augmentation . Clearly there is a
need . The crux of theproblem is whether augmentation is to come from impor .
tation , weather modification, desalinization, a combination of one or more of
these, or otherwise. I don't believe a study by any national water commission
is the proper solution . S. 20, which passed the Senate February 6, 1967, directs
a national commission to review present and anticipated water problems, make
projections of water requirements and identify alternative manners of meeting
requirements throughout the United States — all within five years . That is a
rather sizeable assignment. But the Colorado River Basin needs an in -depth ,
concentrated water augmentation study now . No other river basin is in such
critical shape. Moreover, water problems tend to be regional or sectional, and
unique to particular areas of the country . Solutions obviously will have some
geographical limits.
Each time the word “ mportation " is mentioned , shudders run through the
hearts of the distinguished Senators from our northwestern states. Let the
record be clear that this is one Senator who is looking more and more to the
potential usefulness of weather modification for augmentation . I say this be
cause it seems to me weather modification may be one practical solution . Im
portation raises some terrific problems, and desalinization would seem to be
somewhat curtailed by mileage limitations from salt water bodies.
Colorado, due to the nature of its geography and topography is particularly
adapted to becoming another source of water under a weather modification
program . Such a program could reasonably be expected to increase precipitation
significantly in the locality where conducted. Benefits would inure to the entire
Colorado River Basin.
The tremendous potential of weather modification was demonstrated during
Senate Commerce Committee hearings in 1965 and 1966, and in hearings before
this Committee last year. I was delighted to sit as chairman for the portion of
the Commerce Committee hearings held on S. 23 and S. 2916 in my home
state of Colorado in March and April of 1966. S. 2916 was reported by the Com
merce Committee and passed the Şenate , but unfortunately the House failed
to act on the bill. I was a co -sponsor of both $. 23 and S. 2916 in the 89th Con
gress and am currently a co-sponsor of S. 373, a bill similar to S. 2916. I am
presently drafting legislation which would establish a three-year pilot project
in weather modification for specific areas within the Upper Colorado River
Basin. While I do not envision weather modification as a total solution to the
water problems of the Colorado River Basin , I do envision it as making a
significant contribution in solving the crisis.
All we ask for at this time is a reconnaissance study of the various possibilities
for augumentation. We seek no commitment that one method of augumenta
tion be substituted for another or that recommendations be confined to a single
solution.
In testimony during this hearing the Secretary of the Interior has again recom
mended deferral of the Hualapai dam pending review by a National Water Com
mission. The Secretary asserts deferral of a decision on the Hualapai need not
affect authorization of the central Arizona project, nor would it be critical to
long range plans for the Colorado River Basin . I submit such a deferral will
affect authorization and I question whether the Secretary at this point has long
range plans for any part of the Basin other than Arizona.
Aside from the other benefits arising from the construction of Hualapai , and
our desire not to waste the vast source of energy evidenced by the falling waters
of the Colorado River, this dam is most important to the creation of an adequate
development fund to assist in the future augmentation programs we all know
will be necessary . The people of Colorado must receive some assurance that the
Colorado River Project will create such a fund .
This Subcommittee has received testimony on Interior's proposed prepayment
power arrangements with non - federal interests for the output of a projected
thermal power plant. I have a table furnished to me by Mr. Ival Goslin, Executive
Director of the Upper Colorado River Commission, which compares the Hualapai
dam as planned by the Bureau of Reclamation and the power prepurchase plan
of the Secretary of the Interior. I would ask that this table be included in the
record at this point in my remarks.
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Central Arizona project -- Comparison of Hualapai Dam and power prepurchase
plans

Federal
prepayment,
400 -megawatt
plant
Construction cost (exclusive of aqueduct system )
Annual cost:
50 -year amortization of capital costs .
O.M. & R ..

Total annual cost
Power rates (mills per kilowatt hour ): 4
Irrigation pumping
M.& I. pumping-Commercial power
Irrigation water rate (per acre -foot ).
M. & I. water rate (per acre -foot)
Payout period , power feature (year ):
Standing alone.With Hoover, Parker-Davis revenues 6
Development fund : ?
Year 2025, including Hoover, Parker -Davis .
Contribution of project power component
Year 2047, including Hoover, Parker -Davis.
Contribution of project power component .

Hualapai,
1,500
megawatts

1 $ 91,950,000

2 $ 539, 839,000

2,835,000
16,566, 000
9, 401,000

3 18, 734,000
38,032,000
3 26,766, 000

3
5
5
$10
$ 56
38
23

2.8
3.8
6.0
$10
$ 50
38
30

$ 499, 983, 000
0
1, 233, 301, 000
( 109, 557, 000 )

$ 768, 166, 000
(370, 109, 000)
1, 849,343, 000
(845, 300,000)

1 Breakdown of costs (power prepayment arrangements ):
et Construction
$ 91,950,000
Powerplant.
(42,000,000)
Shared transmission
( 22,300,000)
Federal-built transmission
( 27,650,000)
O.M. & R.
6 , 566, 000
( 5,858, 000)
Powerplant.
Sharedtransmission
(216, 000)
Federal-built transmission .
( 492, 000)
2 Multipurpose structure, includes costs for fish and wildlife and recreation :
3 Based on power allocation only .
4 Differences in energy rates :
Irrigation pumping energy: Rates under both plans were set to recover 0.M. & R. plus a portion of invest
ment costs. O.M. & Ř. is much higher under the fossil fuel plan - consequently, the higher rate is required .
M. & I.pumpingenergy:Ratesareset torecover
totalcostsof producing
energy includinginterestduring
construction and interest on the unpaid balance during the payout period. The prepayment proposal is
basically a morecostly plan than the Hualapai plan and requires ahigher mill rate to achieve repayment.
Under theprepayment proposal,the 5 mill rateis slightly in excess ofminimum payout requirements, and
this excess results in an accelerated power payout .
Commercial energy : The rates of 5 mills and 6 mills reflect primarily a difference in plant factors associs
ated with power generation. The prepayment proposal assumes an 85-percent plantfactor while commercial
energy is available from the Hualapai plant at about a 36 -percent plant factor. More installed capacity it
is required with a highplane
required to produce a given amount of energywith a low plant factor than
factor. Consequently, a composite kilowatt-hourrateto recover both energy and capacity charges will b
higher with a low plant factor powerplant than with a hign plant factor powerplant.
Municipaland industrialwater rate differences : Inbothcases the M.& I. function contributes surpluses
to meet irrigation deficits. Although sufficient power revenues are available from power under the Hualapai
planto cover all irrigationdeficits, the$50rate which is slightly in excess of costshasbeen tradisionally
used .Undertheprepaymentproposalanincrease over the $50)is requiredinorder tomeet theirrigation
deficit. The $56 rate was determined necessary to meet this increased requirement.
6 Power feature payout with Hoover, Parker -Davis revenues (earlier payout of prepayment proposal):
Hoover , Parker-Davis revenues, when incorporated into the revenues available to repay power facility
costs, constitutea much larger portionofrepayment revenues under theprepayment proposal than under
theHualapai plan. When these additional revenues become available in 1991,the unpaid power balance
would be $74,154,000under the prepayment proposal and $335,899,000 underthe Hualapaiplan. After com
bining Hoover, Parker-Davis revenues of approximately $ 12,600,000 with project revenues, annual pay
mentsof about $ 16,000,000 would accomplishpayout in an additional 5years on the steamplant, and the
Hualapai plan would require an additional 12 years with annual payments of approximately $ 33,000,000 .
7 Development fund:
Under the Federal prepayment plan, the development fund accumulation in year 2025 represents the
contribution fromsurplus Hoover, Parker -Davis revenues only. All central Arizona projectrevenues are
devoted to project repayment. During the project repayment period , the prepaid power arrangements
contributed $72,337,000 insurplus revenues to assist in repayment of irrigation costs of the central Arizona
project. After the year2025,central Arizona projectsurplus revenues are deposited inthedevelopmentfund,
together with those from Hoover, Parker-Davis. During the period 2025-47, surplus revenues from the
prepaid powerarrangements would total $ 109,557,000.
Under theHualapai plan , all Hualapai powerrevenues would go into thedevelopment fund and repay
ment of Hualapaiwould come from thefund. Bytheyear 2025, development fund revenues, in addition to
repaying Hualapai power costs and providing $ 101,743,000 financial assistance to irrigation repayment,
would amount to a balance of $ 768, 166,000. Of this, $ 370,109,000 would be the contribution of Hualapai
power revenues. If the financial assistance to irrigation were charged specifically against Haulapai revenues,
79–247-67-9

Footnotes continued on following page.

120

CENTRAL ARIZONA PROJECT

Mr. Chairman, this table shows a comparison of the financial aspects of the
power features as envisioned in S. 1242 with Hualapai Dam as planned by the
Bureau of Reclamation and the powerplant of S. 1013, plus a development fund
into which would be integrated the Hoover, Parker, and Davis revenues after
1991. The assumption is made that Hoover, Parker, and Davis revenues will be
available to go into a development fund. The Administration bill does not so
specify. One might reasonably ask, what happens if Congress decides otherwise ?
The table is also based upon the assumption that Hoover power rates will be
raised from the present average rate of about 2.64 mills per kwh to about 4
mills per kwh.
The most improtant information revealed by the table pertains to the size of
the Development Fund under the two atlernatives : ( 1 ) prepaid purchase plus
Hoover, Parker and Davis revenues, and ( 2 ) Hualapai Dam plus Hoover, Parker,
and Davis revenues.
Under the prepaid purchase plan , at year 2025 ( approximately 50th year ) , the
powerplant has contributed nothing to a Development Fund, while Hoover,
Parker and Davis provided $ 499,983,000. In contrast, under the Hualapai plan
at year 2025 the Fund would have a balance of $ 768,166,000 of which $370,109,
000 or 48 % would come from the Hualapai hydro -powerplant. The net advantage,
of course, amounts to $ 370,109,000 in favor of Hualapai.
Twenty-two years later ( year 2047 ) under the prepaid purchase plan the fund
would have $ 1,233,301,000 of which only $ 109,557,000 or 8.8 % would have come
from thermal power revenues. However, the Hualapai would have a fund of
$ 1,849,343,000. Of this sum $ 845,300,000 or almost 46% would be as a result of the
Hualapai hydro - power revenues.
Frankly, although both plans standing alone would pay out their power
features within 38 years , under the prepaid power plan all Central Arizona Proj
ect revenues have to be devoted to project repayment and $ 72,337,000 in surplus
revenues must be directed to assist in repayment of irrigation costs. Note that
the balance in the development fund is zero.
Under the Hualapai plan, all revenues go into a development fund and re
payment is made from that fund . By year 2025 the Development fund in addition
to repaying Hualapai power costs and providing $ 101,743,000 from M and I
revenues to financially assist irrigation, would have a balance of $ 768,166,000.
Between the years 2025 and 2047 Hualapai would contribute an additional $ 475 ,
191,000 to the development fund. The $ 101,743,000 assistance to irrigation results
from the fact that under the Hualapai plan, the $ 50 rate for M & I water has
an excess revenue component in it. On the other hand, under the prepaid power
plan, the M & I water rate must be $ 56 unless an ad valorem tax is imposed on
the project beneficiaries.
Clearly, the prepay power plan is poor economics in comparison to Hualapai .
In the year 2025 Hualapai would have contributed $370 million to a development
fund for the Basin, whereas the prepay power plan contributes nothing. By 2047
Hualapai would contribute $ 845 million to the fund, as opposed to a mere $110
million from the prepay power plan. Few good hydro -electric sites are left. Let
us use efficiently those which we do have available.
Mr. Chairman, the moratorium on construction at the Hualapai site imposed
in 1964 by Public Law 88–491 expired December 31, 1966. I am advised that
applications are pending before the Federal Power Commission requesting
permission to begin construction of hydro-electric powerplants on behalf of non
federal public agencies. If we do not utilize the site, it is possible the Federal
Power Commission may issue licenses for construction. It makes good sense to
authorize the Hualapai and utilize its many advantages including creation
of an adequate development fund.
The proposal submitted during these hearings by the Los Angeles Department
of Water and Power is admirable. It envisions a unique partnership between the
Footnote continued from preceding page.
this figure would be $ 101,743,000 less, or $ 268,366,000 .Between the years 2025 and 2947 the contribution of
revenues from Haulapai would be an additional $ 475,191,000.
The following summary is a directcomparison of the power contributions of the 2 plans, encompassing
bothcontributions in financial assistance to irrigation and to the development fund in general:

Plan
Federal prepayment..
Hualapai.

Year 2025

Year 2047

$72, 237,000
370, 109,000

$181, 894, 000
845, 300,000
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government and private and public utilities of the southwestern United States.
The concept of pumping water back into the reservoir during off -peak periods
for later release with water required for down - stream use as demand reaches
its peak puts to greater use water which otherwise might flow into Mexico .
Additionally, it appears great savings to the taxpayer may occur, and deposits
into the development fund would be increased . Figures presented by the Los
Angeles Department of Water and Power indicated the present projected cost
of the Hualapai of $ 540 million could conceivably be reduced to as low as $ 254
million , while at the same time increasing power capacity from 1500 to 5000
megawatts. I am considering supporting an amendment to S. 1242 which will
direct the Secretary to study these proposals and report back to Congress before
construction on the hydro -electric generating and transmission facilities can be
started and which woul preclude any construction on the Hualapai Dam and
appurtenant hydro -electric generating facilities until the Secretary certifies to
Congress that there will be avalible revenues adequate to pay all operation and
maintenance costs incurred by the United States and repay all reimbursable
costs within 50 years.
Again, thank you Mr. Chairman and Members of the Subcommittee for allowing
me to comment on this legislation . Let us get on with the task at hand.
Senator ALLOTT. I think everyone has before him an analysis of the
five bills before the committee , which was prepared by Mr. Paul L.
Billhymer, general counsel of the Upper Colorado River Commission.
I would like to ask consent that this comparative analysis be placed
in the record from the forepart of the proceedings. Perhaps immedi
ately following my remarks .
Senator ANDERSON . Without objection that will be done. I hope we
don't include too many exhibits in the record .
Senator JACKSON . It is understood that it is an analysis by whom ?
Senator ALLOTT. It is an analysis preparedat the request of the
Upper Colorado River Commission by Paul L. Billhymer, general
counsel.
Senator JACKSON . Is this it ? I am informed that this is the staff
analysis.
Senator ANDERSON. Senator, will you submit that analysis along
with thestaff analysis. I think we will put them both in the record .
( The documents referred to follow :)
UPPER COLORADO RIVER COMMISSION, SALT LAKE CITY, UTAH

PREFACE
The attached chart compares certain Bills that have been introduced in the
Senate in the First Session of the 90th Congress to authorize a Colorado River
Basin Project and/or a Central Arizona Project. These Bills are :
S. 861 by Senator Kuchel of California
S. 1004 by Senator Hayden of Arizona
S. 1013 by Senator Jackson of Washington by request of the Administration
S. 1242 by Senator Allott of Colorado
S. 1409 by Senator Moss of Utah
The purpose of the Chart is to provide a ready reference for comparative pur
poses. For this reason it is advisable to have the full texts of the Bills available
when using the chart in the event a detailed check of differences is desired .
Minor differences in wording may have been overlooked or ignored . Those dif
ferences in wording that have been included are a matter of judgment as to im
portance. This is another reason why the reader may desire to have the texts of
the Bills in order that an independent exercise of judgment can be made.
S. 1242 ( Allott ) was chosen as the base Bill with which others were compared
for no particular reason other than that it is similar to H.R. 3300 ( Aspinall ) of
the 90th Congress and to H.R. 4671 of the 89th Congress which was used as the
base Bill in a previous comparison chart made by our office.
PAUL L. BILLHYMER ,
General Counsel.
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Senator ANDERSON. All right, Mr. Secretary, we are glad to have
may be a long session. There are very
you . I hope you realize this
strong points of interest.
STATEMENT OF HON. STEWART L. UDALL , SECRETARY OF THE
INTERIOR, ACCOMPANIED BY KENNETH HOLUM , ASSISTANT
SECRETARY FOR WATER AND POWER DEVELOPMENT ; FLOYD E.
DOMINY, COMMISSIONER , BUREAU OF RECLAMATION ; AND ED
WARD WEINBERG , DEPUTY SOLICITOR, DEPARTMENT OF THE
INTERIOR
Secretary UDALL. I am prepared, Mr. Chairman. I have my back
field with me and my line backing up them. Mr. Chairman , I have a
prepared statement and I shall read most of it. I may intersperse a few
comments that I should like to make.
The issues that we are here to discuss today has consumed more of
my time as Secretary and that of many of my top aides than any
other matter that has come before the Department in the 6 years and
3 months that I have been Secretary.
In the last 4 years since the Supreme Court decision, there has been
a lot of creative thought, many proposals have been presented, and of
course there have been many hearings held. It does seem to me, Mr.
Chairman , that after shaking the sieve as much as we have, that it
be plain wh
the essentials are at this point. This is the reason
that I believe the administration proposal embodied in Senator Hay
den's bill represents the proper vehicle for action , because it is the
least costly and least controversial alternatives.
I want to if I may , if the committee will indulge me, to strike a
rather personal note at the outset here today, because there are some
things that I think should be said at this time that one member of
this committee, because of his modesty cannot say , I think I can say
them , because Senator Hayden's position and the President's position
coincide on this issue today.
There is no one, as members of this committee know better than I ,

who has served longer in the Congress, in the history of the Republic,
than the senior Senator from Arizona. There is no one alive, no Mem
ber of Congress who has done more for the development of the re
sources of this country than the Senator from Arizona.
Yet this gentleman is of such a modest personality, that there is no
one in the Congress, and I know because I served in that body , who has
ever been giving his support for special appropriations for his State,
who has been asked by him as a quid pro quo that he would give him
a vote at the time his State needed it for a water project for his State.
That is not the way he has operated.
The 90th birthday of this gentleman will occur before this year is
out, and I can't think of any greater tribute to him for his service
to the country than for his bill, which represents the administration
position on this issue, to be enacted by the Senate and by the Congress,
and for us to get on down the road toward the solution of the water
problems of this region.
As I shall get to in a moment, I think the administration approach
embodied in Senator Hayden's bill, as well as in the national water
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commission bill , represents the best way if not the only way to really
begin a regional approach. I don't think that we have about faced
or back tracked in any way , and I will get to that in a moment.
This hearing on the Colorado River legislation comes after passage
by the Senate of the national water commission bill, S. 20, a measure
which embraces an issue interrelated with Colorado River develop
ment. This interrelationship was noted by President Johnson in his
January 30 message on conservation— " Protecting Our Natural Herit
age" -for in renewing his recommendations for the establishment
of the commission, the President spoke specifically of the need to thor
oughly explore every means for assuring an adequate supply of pure
water to areas like the Southwest.
It was in April of 1964 that I appeared before this committee at the
initial hearings on what was then known as the Pacific Southwest
water plan. Hopes were high that a program to alleviate the most
urgentwater deficiencies and to initiate a long-range , comprehensive
solution to the Basin's water would be enacted . Unfortunately, the
issues involved proved so complex that they have not yet been resolved.
Although certain issues still remain in question , a great deal of
progress has been made in the last 3 years . Widespread agreement has
been reached on the proper disposition of a number of key issues . On
the foundation of agreement already achieved, I am optimistic that,
in this session, the Congress can mold and enact legislation that will
be an acceptable as well as an adequate, basis for meeting both the
short- and long -term water needs of the Colorado River Basin .
S. 861 , S. 1242 and S. 1409 follow , to a considerable degree, though
with some differences, H.R. 4671 as reported by the House Interior
and Insular Affairs Committee last August, following extensive dis
cussion among groups from the Colorado River Basin States. S. 1013 ,
introduced by Chairman Jackson at our request, and S. 1004, intro
duced by Senator Hayden , for himself, Senator Fannin, Senator Can
non , and Senator Jackson , reflect the administration's recommenda
tion . These bills take an approach that differ in some particulars from
the bills passed on H.R. 4671. It is, however, an approach which shares
the basic objectives of those other measures. These objectives are :

( 1 ) The establishment of a basis on which a comprehensive long
range solution to the many, varied and complex water problems of the
basin can be developed and carried forward, and ( 2) the authorization
of water supplyworks to alleviate the most pressing and immediate
water supply deficiency of the basin ; namely, that of central Arizona .
While the Administration's original proposals have been modified in
the light of further study and the developments over the past several
years , these two principal objectives have remained and still remain
paramount.
S. 1013 is the bill we transmitted to the Vice President on Febru
ary 15. Senator Hayden's bill, S. 1004, also follows the administration's
recommendations very closely. The differences between them are minor
and are discussed in our report to the committee on that bill. Later in
this statement, I shall refer to two of these differences one relating to
the capacity of the Granite Reef aqueduct and the other to the specific
costs to be borne by the Government under the thermal power arrange
ments for the central Arizona project.
Consistent with our recommendations, neither S. 1004 nor S. 1013
deal with investigations of Colorado River augmentation possibilities.
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As we reported to you in May of 1965 in connection with S. 75 and S.
1019 in the 89th Congress, the administration proposes that certain
broad issues of policy essential to development of a comprehensive
solution to the water problems of the Colorado River Basin should be
reviewed by a national water commission . I believe it highly important
that such a commission be established now so that an early start can be
made on the necessary studies . The Senate has responded by twice act
ing favorably on that recommendation which is now covered by S. 20 ,
pending before the House Interior Committee. I am hopeful that this
year will see favorable action not only on S. 20 but on legislation deal
ing with the central Arizona project, on the authorization of the
Dolores and Animas-La Plata projects, and on other associated Colo
rado River Basin matters.
Since S. 20 has already passed the Senate, there is no need to further
discuss the National Water Commission here. Suffice it to say , Mr.
Chairman, I am confident that, once established, the National Water
Commission will of necessity give early attention to the urgent prob
lems of the Colorado River Basin .
Another aspect of regional development involves the creation of a
lower Colorado River development fund. Establishment of such a
fund was recommended in our report on S. 75 and S. 1019 in August
1965. It was essential, under previous proposals, to the financial integ
rity of the central Arizona project. Our present proposal for the
central Arizona project, which is incorporated both in S. 1004 and
S. 1013 , and which I shall discuss later, eliminates its dependence on
a development fund for financial assistance. It is not needed under this
plan . However, should the Congress desire to establish such a develop
ment fund to provide financial assistance for future water projects
for the lower basin, the administration offers no objection. Legisla
tive language designed to accomplish this objective was included with
our February 15 letter to the Vice President transmitting the adminis
tration's Colorado River recommendations, and the Hoover system
which is already paid out offers the way to do that.
Substantial questions related to the comprehensive development of
the Colorado River, both as to propriety and necessity, are involved
in determining whether main stream dams should be built at either
the Marble Canyon or Hualapai sites. This has been one of the most
controversial issues involved in Colorado River Basin project legisla
tion , in fact the most controversial. Our report on S. 75 and S. 1019,
89th Congress, supported authorization of the Marble Canyon Dam
while recommending that decision on Hualapai Dam be deferred
pending review by the National Water Commission.
Our present proposal for the central Arizona project provides a
substitute for the low cost pumping power and financial assistance that
would have been furnished by the Marble Canyon development. In
view of this, and after further consideration of all aspects of the mat
ter, we have concluded that the highest and best use of the Marble
Canyon site is to retain it in its natural state as an addition to the exist
ing Grand Canyon National Park .
Many Members of Congress have introduced legislation to do just
that.
On March 9 we transmitted to the Congress a draft bill to accom
plish this addition. The bill was introduced as S. 1300 on March 15 .
by Chairman Jackson. Should it be the committee's desire, Mr. Chair
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man , to include the park extension in the legislation authorizing the
central Arizona project, we would have no objection.
As shown on the map referred to in S. 1300, the Marble Canyon
addition to the park would extend up the river about 55 miles, fol
lowing generally the westerly rim of the Canyon to the section line
above Lee Ferry, where it would join the Glen Canyon recreation
area .
The addition includes 28,300 acres of which 14,336 acres are na
tional forest lands, 11,264 acres are public lands administered by the
Department , and 2,700 acres previously withdrawn for the Glen Can
yon project which is also , of course , administered by this Department.
By agreement with the Secretary of Agriculture, some smalladdi
tional amount of national forest land would also be included in the
Marble Canyon addition to areas for scenic overlooks. The proposed
addition does not include the easterly side of the canyon within the
Navajo Indian Reservation .
We also propose , with the concurrence of Secretary Freeman and
the Forest Service, to round out Grand Canyon National Park by
adding two other areas now adjacent to the park within the Kaibab
National Forest. One is a very small area of 640 acres contiguous to
the present south boundary to protect the South Rim drive; the
other — the Kanab Creek area of some 38,500 acres contains the north
side of the Grand Canyon itself and the lower 7 miles of the spectac
ular Kanab Creek Canyon. Of this area , a small portion, 1,170 acres,
is public land under the jurisdiction of this Department. In addition
to straightening a portion of the boundary to the east of the Kanab
Creek area, we propose to delete about 200 acres of park land and add
400 acres of national forest land.
In respect of the Hualapai Dam, the position of the administration
remains unchanged .
I should like to clarify the record here, because there is confusion on
this point, Mr. Chairman. The administration has never in 1963, 1964,
1965, or 1966 endorsed the Hualapai Dam . The seven -State plan of
last year was not the administration's plan . We did not endorse that
plan. This was the plan that had so many controversial provisions in
it, that it not only did not get through the door in the House, but the
Senate didn't even consider it.
We believe that consideration of it should be deferred pending
evaluation of the issues by the National Water Commission.
In the meantime, this site, as well as the Marble site, if the park addi
tion proposal is not included in this bill , should be removed from the
operation of part I of the Federal Power Act as is provided by section
7 of S. 1013. In view of our recommendations respecting the central
Arizona project, deferment of decision of Hualapai need not affect
authorization of the central Arizona project, nor will deferment of
decision for a period of a few years be critical to long -range plans for
the Colorado River Basin .
The water shortage is not so critical that we cannot wait 5 years for
a National Water Commission study .
Once the National Water Commission has completed its studies of
the subject, decisions concerning the long -term water future of the
Colorado Basin can be made. This is the appropriate time.
Neither S. 1013 nor S. 1004 include the so - called 4.4 -million -acre
foot priority to California. This is another of the controversial issues .
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This priority is contained in the Kuchel bill ( S. 861 ), in the Allott
Dominick bill (S. 1242 ), and in the Moss bill ( S. 1409 ). Similar pro
visions were included in S. 1019 , 89th Congress, by agreement among
the States. In reporting on that measure in May 1965, we stated the
belief that such a priority would not have to be invoked but we
regarded it as appropriate since it represented what was then an
agreed upon compromise between Arizona and California .
It is our view that this is a matter between the States, and how
ever they want to work this out is satisfactory so far as the adminis
tration is concerned .
The year before, in reporting out S. 1658 in the 88th Congress, this
committee had also included a “ 4.4 priority ” but with a 25 - year time
limit .
Recent studies of the central Arizona project by the Bureau of Rec
lamation have assumed a “ 4.4 priority ” to be in effect. This was basic
in our study. As a planning assumption, the "4.4 priority ” is conserva
tive in that, of the various probable methods of apportioning short
ages, it assumes the economic and financial conditions most adverse to
the centralArizona project. Nevertheless, the project has a benefit- cost
ratio of 2.5 to 1.0 on both a 50- and a 100 - year basis, considering total
benefits, and a 1.5 to 1.0 benefit -cost ratio on both a 100 -year and a 50
year basis if only the direct benefits are considered .If the “ 4.4 priority ”
were omitted from the assumptions, the benefit - cost ratio and repay
ment of the project would be improved.
The administration continues to believe that the question of an inter
state priority is one for resolution primarily by the States involved
and by the Congress. Ifagreement is reached on an interstate priority,
it will I am sure be satisfactory to us.
In respect of the second principal objective of our proposed program
for the Colorado River Basin , that of alleviating the mostimmediately
urgent water supply deficiencies, the required action at this time in the
Lower Basin remains the authorization and construction of the central
Arizona project.
The rapidly lowering ground water levels, the agricultural lands
going out of production , the expanding population, the mounting
needs for municipal and industrial water, and the prospects of eco
nomic stagnation if relief is not provided, all urge strongly for the
need to go ahead with the central Arizona project.
I think this needs no further argument, to establish that it is the
great and pressing need in the basin at the moment.
Our studies, which show that the benefits from the project will
exceed costs by a wide margin and that repayment of all reimbursable
costs is in prospect, amply demonstrate the economic and financial
soundness of the project.I know of no serious opposition to the central
Arizona project nor of any valid question as to its justification .
Thus, we continue to urge that the central Arizona project be author
ized . This year, as I have already indicated , we have developed a plan
that eliminates the need for a Colorado River hydroproject and for
reliance on a development fund .
Following the close of the last session of the Congress, the Depart
ment of the Interior, in concert with the Bureau of the Budget, made
an exhaustive study of alternative plans to serve the central Arizona
area involving both old and new concepts.
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We studied some 34 alternatives. The one ultimately selected is the
one involving Federal prepayment power arrangements embodied in
both S. 1004 and S. 1013. A summary report on this plan was trans
mitted to the committee as a supplement to our letter of February
15 to the Vice President.
The proposed plan of development for the central Arizona project
remains the same in allmajor physical features as previously proposed
except for the source of pumping energy required for project pumping
needs. I would like to discuss briefly how the Federal prepayment
arrangements for project pumping power and energy would work .
This is nothing new . It has been tried before and it works very
efficiently .
Current studies indicate that 400,000 kilowatts of capacity would be
required in connection with the central Arizona project, with the
Granite Reef adequate sized at 2,500 c.f.s. , as we propose and as is
provided in S. 1013. For a 3,000 c.f.s. capacity adequate, as called for
under S. 1004, 470,000 kilowatts of capacity would be required .
I would like to digress a moment, Mr. Chairman , to say a few words
about the sizing of the aqueduct.
The central Arizona project originally was formulated on the basis
of an 1,800 c.f.s. aqueduct having a diversion capacity of 1.2 million
acre- feet per year. With the 4.4 million acre -foot priority to California
in effect and we assume this an aqueduct capacity of 2,500 c.f.s. would
be required to divert an average annual quantity of 1.2 million acre
feet over the 50 -year payout period.
Senator KUCHEL . I don't want to interrupt you now , Mr. Secretary,
and I shall not, except to say would you develop that point a little bit
please, if youcan ?
Secretary UDALL. I think it is developed in my statement.
Additionally, a 2,500 c.f.s. aqueduct would have a maximum diver
sion capacity of 1.6million acre- feet in any 1 year which, together
with other uses of Colorado River water by Arizona , would permit
Arizona to use its full entitlement of 2.8 million acre - feet in those
years when 7.5 million acre -feet of Colorado River water are avail
able for consumptive use in the lower basin .
Under our proposal the Secretary of the Interior would make
arrangements with non - Federal interests to acquire the right to a
portion of capacity and associated energy from the output of a large
thermal generating powerplant as necessary to serve project pumping
purposes. The right would also include delivery of the power over
jointly shared transmission facilities.
Payment for the capacity entitlement would be made to the plant
owners from time to time during the construction period by advanc
ing a portion of construction costs in a ratio not to exceed the ratio
of the capacity entitlement acquired to the total plant capacity . Trans
mission of power and energy to points of project use would be pro
vided both by Federal construction of transmission lines and by pay
ment for capacity in lines jointly used by the plant owners and the
Government, through the Government advancing a portion of the
costs of such dual- use lines, again in a ratio not exceeding the ratio
of the capacity requirement of the Government to the total capacity
of such facilities.
This is a little bit tricky but it can be done. It has been done several
times in the utility industry already.
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In addition to the payments associated with construction, the Gov
ernment would also meet currently a commensurate portion of the
annual operation and maintenance requirements, including such items
as advances for working capital, and replacement costs as they occur .
The United States should not participate in such costs as interest,
financing charges, taxes, or other similar items. Express provisions
to this effect is contained in section 2 ( b ) ( 3 ) of S. 1013 , in the form
we recommended. S. 1004 omits a comparable express prohibition,
thus leaving these matters to negotiation . It may be that the language
we have proposed is unduly restrictive in respect of items such as sales
taxes on equipment and supplies if purchased outside the State in
which the plant would be constructed. I invite the committee's par
ticular attention to that problem .
The agreement between the Government and the non - Federal
interests would be so drawn as to provide adequate security for the
Government's investment. Moreover, there will need to be arrange
ments for exchanges of power, under contract, to assure backup and
continuation of essential pumping during periods of equipment
outages.
In this way, the project would obtain assured power for pumping
at a low cost reflecting the economy of large thermal electric power
plants ; shared economical, high -capacity, extra -high -voltage trans
mission facilities; and the benefits of Federal financing.
The Federal costs would become costs of the central Arizona project
to be repaid by the project beneficiaries as are other reimbursable
costs, following long -established reclamation policies.
For purposes of estimating power prepayment cost, we have as
sumed that a coal- fired powerplant would be located near Page, Ariz.,
adjacent to Lake Powell. It is contemplated that such a plant would
burn coal obtained from the Black Mesa fields of the Navajo -Hopi
Indian Reservations in northeastern Arizona.
This is the same field from which we are going to get the coal for
the big Nevada Mojave plant and which will be carried through by
the largest pipeline intheworld .
The actual plant which would be involved would , of course, depend
upon the plans of the utilities as well as upon negotiations.
An outstanding example of a large -scale prepayment arrangement
for future power is the purchase by a group of Pacific Northwest
public and private utilities for a 30 - year period of Canada's share of
increased power generation under the Columbia River Treaty. An
other example is the prepaid purchase by the Salt River Project
AgriculturaÌ Improvement and Power District of a portion of the
output of the steam plantat Hayden, Colo . , constructed by Colorado
Ute Electric Association, Inc. This has already been done before.
While the prepaid purchase of pumping power from a non -Federal
thermal electric plant is new in reclamation history , the provision of
pumping power for project use is , itself, customary.
On the basis of discussions we have had with them , I anticipate no
difficulty in negotiating arrangements, consistent with the principles
I have discussed, with the members of the west planning group that
have expressed an interest and willingness to participate in the project.
On March 10 I was formally advised by Mr. Walter Lucking, presi
dent of the Arizona Public Service Co., on behalf of that company,
Southern California Edison Co. , and the Salt River project that they
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considered the plan we have proposed to be feasible and that they
would be willing to cooperate in working out satisfactory arrange
ments in connection with a plant at Page. A copy of Mr. Lucking's
letter is appended to my statement.
Through such arrangements we estimate that project pumping en
ergy would be available at a cost to the central Arizona project of 3
mills per kilowatt- hour for irrigation water pumping and 5 mills per
kilowatt-hour for municipal and industrial water pumping. Power
and energy surplus to project pumping requirements (which will not
be available in significant quantities until after 1990 , and then only
if Colorado River water deficiencies have not been overcome) is as
sumed to have an average value of 5 mills per kilowatt-hour. The
disposition of this surplus power will benefit the project in amortiz
ing the prepayment investment and in assisting in repayment of pro
ject costsallocated to irrigation.
With the availability of such low -cost power, central Arizona pro
ject revenues could repay all reimbursable project costs within 50
years without the necessity for outside financial assistance. Irrigation
water would be sold at anaverage canal side rate of $ 10 per acre - foot.
No new lands would be developed and the water made available for
irrigation would be restricted to replacing ground water now being
pumped . Municipal and industrial water could be sold at a rate of $ 50
per acre - foot in combination with an ad valorem tax of six -tenths of
a mill per dollar of assessed valuation on the taxable real property
of the central Arizona service area. Alternatively , municipal and in
dustrial water could be sold for $56 per acre -foot with no ad valorem
tax, or some combination which would produce the same financial
results might be adopted . These decisions as to municipal water rates
and ad valorem taxes will involve close consultation with the local
people. Indeed the legislation can be permissive on that point. They
should make those decisions. The legislation we propose will provide
the necessary flexibility.
I have included as an attachment to this statement a table sum
marizing the economic and financial analysis of the central Arizona
project as we propose it.
S. 861, S. 124 , and S. 1409, like H.R. 3300, contain provisions au
thorizing certain Upper Basin projects as additions to the Colorado
River storage project. They also contain a number of provisions affect
ing Upper and Lower Colorado River Basin relationships. On these
matters our position is essentially as it was last year in testimony before
the House Committee on Interior and Insular Affairs on H.R. 4671,
89th Congress. Authorization now of the Animas-La Plata and Dolores
projects is recommended .
I think this would be a very wise step to take at this time, particu
larly in light of the oil shale policy developments which are underway
at this time.
We do not object to the inclusion of the substance of the provisions
dealing with upper and lower basin matters of common concern . Both
S. 1004 and S. 1013 include them .
The major features of legislation which the administration supports,
and which I have just outlined , would , I believe , solve the most imme
diately urgent water, deficiencies in the Colorado River Basin and
provide a significant start in the right way toward a comprehensive
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long-range solution to the overall water problems of the Basin, which
we have been stressing for 4 years now .
The decisions which we recommend be deferred are not critical, nor
essential to moving ahead at this time.If made in light of the guidance
and advice of a distinguished National Water Commission, as em
bodied in the Senate bill, they will merit widespread confidence and
support. Under such a climate the prospects of moving swiftly and
harmoniously toward a full solution to the many complex and varied
water problems of the Colorado River Basin will be immeasurably en
hanced. I urge that the Congress follow this path .
Specifically, Mr. Chairman , we recommend enactment of either S.
1013 or S. 1004, the latter with relatively minor modifications to con
form it to our proposal. We recommend also that the boundaries of
Grand Canyon National Park be adjusted as proposed in S. 1300 and
that the Congress authorize the Animas -La Plata and Dolores projects.
Mr. Chairman this completes my statement, and I should like to
end as I began by stressing the hope that we now know where the
pitfalls are. I think we know what the realm of the possible is. I think
we are much wiser than we were 2 or 3 years ago interms of knowing
how to begin .
In my view, and maybe this was necessary , we have already lost a
year or two by failing to go forward quickly with a National Water
Commission as an accredited action to make the basin whole, but I am
hopeful that this can be the year that Congress faces and decides this
very vital issue. I thank you .
( The attachments referred to follow :)
ARIZONA PUBLIC SERVICE Co.,
March 10, 1967.
Hon . STEWART L. UDALL,
Secretary of the Interior, Department of the Interior,
Interior Building, Washington, D.C.
DEAR MR. SECRETARY : As you know, WEST Associates is now made up of some
22 public and private electric utilities in the West . This group has made great
strides in cooperative planning of electric resources, and this planning has and
will continue to provide benefits to the electric power consumers of the Western
United States. The Department of Interior's cooperation in connection with the
plants at Four Corners and Mohave have contributed to these efforts.
As you recall, on November 22, 1966, Salt River Project of Arizona, Southern
California Edison Company and Arizona Public Service all of whom are mem
bers of WEST - wrote to you and stated we were considering building a large
coal-fired steam electric generating station in the vicinity of Page, Arizona, in
which we contemplated the use of coal located on Indian Reservations and the
use of Arizona Upper Basin water which has not been put to beneficial use . We
indicated we would like to negotiate for the use of this water for the proposed
Page plant and further, if appropriate assurance for the use of the water could
be worked out, we would proceed with our investigation and studies necessary
to determine this feasibility of the project. We also stated we would negotiate
arrangements with appropriate entities, including Indian Tribal Councils and
the State of Arizona, as well as your Department.
Following this letter, discussions were held among representatives of our three
utilities and you in which we repeated our interest in a proposed plant near
Page. At that time you stated the Administration was studying a number of
different combinations of hydro and/or thermal power as sources for the Cen
tral Arizona Project pumping requirements. Further, you said that the Admini
stration would be making its recommendation on the Lower Colorado legisla
tion , following completion of these studies. You asked for an indication of our
willingness to cooperate in helping work out power arrangements, whether the
power source be thermal or hydro. We stated at that time it was impossible to
give anything more than a general assurance of cooperation until a specific plan
is presented on the basis of which details could be worked out. At that meeting
we outlined to you the factors involved in marketing large blocks of low load
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factor hydro power, transmission distance between point of production and load
centers, integration of large units into resource schedules and the economics in
volved in large scale thermal plants.
Since that time, the Administration's proposal on the Lower Colorado River
Legislation has been announced and involves a prepayment purchase of power
and transmission service from a thermal plant as a source of pumping power for
the Central Arizona Project. You have asked for our opinion as to whether such
a prepayment and allocation of power for pumping from a large thermal plant
would be feasible and whether we would cooperate in connection with our pro
posed construction of the Page plant. We think that such a plan is feasible and
we will cooperate in attempting to work out a satisfactory solution . As we stated
to you in our earlier discussions, we are not in a position to advocate what power
features will be the best solution for the water considerations involved in the
Lower Colorado legislation , which involves many different water agencies and
states with diverse interests. We are merely stating we think the power solu
tion proposed by the Administration is feasible and is capable of being worked
out to the mutual satisfaction of the entities involved .
So there will be no misunderstanding, if we are asked to comment on other
proposals on the Lower Colorado which involve hydro development, and there
fore other factors, we would also state our intention to cooperate, as we did in
our earlier meeting with you referred to above. I would expect the utilities would
be pleased to undertake joint studies concerning the marketing of power produced
from any hydro development power features that may be adopted in any Lower
Colorado River legislation.
Sincerely yours,
WALTER LUCKING.
Central Arizona project economic and financial analysis
Project costs :
Main aqueduct system .
Reservoir system .Drainage system .Power generation and transmission arrangements.
Indian distribution system --Water salvage and recovery programs.
Fish hatcheries and wildlife refuge.Total
Cost allocation :
Reimbursable :
Irrigation
Municipal and industrial..
Power
Irrigation
M. & I. and commercial.
Recreation
Fish and wildlife_
Total reimbursable .
Nonreimbursable :
Flood control...
Recreation
Fish and wildlife..
Indian distribution system.
Water salvage and recovery
Fish hatcheries and wildlife refuge_
Total nonreimbursable_
Prepaid investigation costs.

Total
Benefit -cost ratios :
Total benefits ( both 100 and 50 years)
Direct benefits ( both 100 and 50 years )

$ 416 , 860,000
132, 237, 000
10, 500,000
91, 950,000
19, 970, 000
42, 450,000
5 , 250, 000
719, 217,000

322 , 301, 000
194, 029, 000
91, 950, 000
( 48, 366, 000 )
( 43, 584 , 000 )
1, 525 , 000
294 , 000
610, 099, 000

11, 164, 000
4, 818, 000
23 , 835, 000
19, 970 , 000
42, 450,000
5, 250, 000
107, 487, 000
1, 631, 000

719, 217,000
2.5 to 1.5
1.5 to 1.0
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All reimbursable costs would be repaid within a 50 - year period from project
revenues. Estimated average rates for project services are as follows : irrigation
water— $ 10 per acre- foot at canalside ; municipal and industrial water- $50 per
acre - foot at canalside in conjunction with an ad valorem tax of 0.6 mills per
dollar of assessed valuation on taxable real property in the central service area or
$ 56 per acre -foot without an ad valorem tax ; commercial power — 5 mills per
kilowatt -hour. Reimbursable recreation and fish and wildlife costs would be
returned from local contributions.
Senator ANDERSON . Before the general questioning starts, I don't
think you answered Senator Kuchel's question.
Secretary UDALL . This is a technical matter, and I would like the
Commissioner or Secretary Holum , either one , to sketch in quickly on
the sizes of the aqueducts. I thought maybe my statement answered it.
Senator ANDERSON . What was your question ?
Senator KUCHEL. Mr. Secretary , I did want you , prior to any exam
ination by members of this committee, to elaborate the statement on
page 11 , that the central Arizona project originally was formulated
on the basis of an 800 -cubic -foot -per -second aqueduct, having a diver
sion capacity of 1.2 million acre- feet per year, and that with a 4.4
million acre- foot priority to California . In effect, an aqueduct capacity
of 2,500 cubic -feet-per -second would be required to divert an average
annual quantity of 1.2 million acre-feet over the 50 - year payout period.
I wanted you to add in your statement to the committee what pro
visions were made for payment of the original 1,800 -cubic- feet-per
second aqueduct, and if there were any changes in your recommenda
tions subsequently when the 2,500 -cubic -feet- per-second aqueduct was
recommended .
Mr.DOMINY. Actually , Senator Kuchel , the repayment plan for the
project demonstrates that the sales of water for municipal industrial
purposes and irrigation plus some financial assistance from power
will pay the cost of the aqueduct. The average diversion of a 1,800
cubic- foot-per -second canal, with a 4.4 guarantee to California would
only be about 927,000 acre- feet a year over the payout period. With
the 2,500 -second - foot capacity aqueduct, and the 4.4 guarantee, the
average annual diversion would increase to 1,104,000 acre - feet a year .
The increased diversion would provide the increased revenue to offset
the increase in cost .
Senator KUCHEL. I would like to pursue that a little bit later on
when it is my turn to question .
Senator ANDERSON. I hope you will have some tables as to the cost
of water for desalinization which we now will have, and also what the
cost might be if the California area were to be selected for improvement
of water in that area.
Secretary UDALL. Senator, we would be very happy to give you a
table showing the current figures on this. Obviously this also, when one
looks down the road to the future, is one of the major questions that
a National Water Commission would address itself to . I personally
think economics are going to, and should , dictate the order of action.
We need to know all the answers before we make decisions when we
start considering augmentation .
Senator ANDERSON. Senator Jackson .
Senator JACKSON . I shall defer my questions for the time being.
I want to compliment the Secretary on a very fine statement.
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Senator ANDERSON . Senator Kuchel.
Senator KUCHEL , Mr. Secretary, in your prepared statement on
page 8 you said :
Recent studies of the central Arizona project by the Bureau of Reclamation
have assumed a “ 4.4 priority " to be in effect. As a planning assumption , the
“ 4.4 priority” is conservative in that, of the various probable methods of ap
portioning shortages, it assumes the economic and financial conditions most ad
verse to the Central Arizona project.
It is fair therefore to say, Mr. Secretary, that the position of the
Department isnot one ofopposition to a 4.4 priority ?
Secretary UDALL. That is essentially our position. We don't oppose
it. We don't object to it. We think this is something the States should
work out themselves, and the reason that we took no objection on this
earlier is that at one point the Arizona and California people, or some
of them , were in agreement on some kind of priority. There are various
priority proposals, but this is essentially a matterbetween the States,
and for theCongress itself to resolve.
Senator KUCHEL. You are a friend of mine and I am a friend of
yours, I have respect for you , and all I am going to try to do is to
make this record as full and complete as possible. Surely you recall
the meeting that you chaired and I participated in, with the Governors
of our two States and your senatorial delegation, in which there
was a unanimity of agreement with respect to the corrections of the
4.4 priority.
Secretary UDALL. I don't want to misstate Senator Hayden's posi
tion because he has consistently been not for what I would call the
full- fledged 4.4 priority. He has favored limitations, and I should
probably let him speak for himself on that, but at one point I think
it is fair to say that there was complete agreement that there should
be some kind of 4.4 priority.
Senator KUCHEL . In which you participated .
Secretary UDALL . I participated in that; yes.
Senator KUCHEL . I will supply my version of that for the record
a little later on . You have suggested in your proposal, Mr. Secretary,
a so -called prepurchase of electricity in the amount of some $92 mil
lion , and stated to the committee that there is ample precedent I think
for this. Actually is this not a new concept that you bring to this
committee, in an attempt to justify the removal of the dam controversy
on the river ?
Secretary UDALL. There is nothing exactly like this that has been
proposed, and, quite frankly, I think it is a very creative approach to
the problem . It is one of the alternatives we developed last fall work
ing with the Bureau of the Budget, and I was glad they went along
with it, Senator.
I hate to see the Bureau of Reclamation , with the work I see ahead
of it, get tied to one formula or locked into one set way of doing
business. In many areas of the West we do not have major hydro
electric sites remaining. I think the Bureau of Reclamation ought not
to be tied to one way ofdoing business. This is the reason I think we are
settinganew policy, a new pattern.
It will work . It is not controversial. It does not stir up the publio
private power fight. The Federal Government would not own a single
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portion of a steamplant. It would not operate a steamplant. It would
be a purchaser of power - I think when we look 50 years down the
road , this may be one of the most valuable tools the Bureau of Reclama
tion would have, in some instances.
Senator KUCHEL . Does the prepurchase recommendation, in your
opinion , do any violence to the traditional theory of reclamation law
multipurpose water and power projects, including the production by
the Government of hydroelectric energy for sale to preference
customers ?
Secretary UDALL. I come right back to my answer. I don't think the
Bureau of Reclamation ought to be stuck with the traditional way
of doing business. I think that we ought to be creative enough to
develop new methods of solving problems which is one of the reasons
for our proposal. We tailored it carefully, and I personally made two
or three trips to the west coast to talk to the publicand private utilities
together. If the proposal stirred up the public- private power argu
ment,I think that itmight be a step backward. It does not, and there
fore I think it is a great gain for the future, for the Bureau of
Reclamation to have a different method other than the traditional
method .
Senator KUCHEL . Maybe I don't understand it. Is your recommenda
tion that the Congress first authorize, and then appropriate, $92 mil
lion by which the Government will purchase , in advance , electricity
over a long period of time ? Is that your recommendation ?
Secretary UDALL .This isprecisely the approach that we would make
payments. There is a very interesting precedent for this related to the
Canadian treaty. We will contribute our share of financing and we will
realize tremendous advantages . The truth of the matter is we will get
power for Arizona's pumping requirements out of this plan almost
as cheaply as we wouldget it from the dam .
Senator KUCHEL. How long a period of time is it contemplated by
the $92 million amount ?
Secretary UDALL . In terms of the
Senator KUCHEL . The purchase of power.
Secretary UDALL. For at least 50 years ; the payment period of the
project.
Senator KUCHEL. Is it not at all novel that you now recommend that
the Federal Government purchase electricity and pay for it 50 years
in advance ? Is that not an unprecedented plan ?
Secretary UDALL. It is novel, but I am not afraid of doing novel
things. I am for a novel, flexible, growing dynamic reclamation pro
gram , not one that is stuck with one traditional method of doing
business.
Senator KUCHEL. I suggest to the members of the committee that
when we authorize the purchase of electricity 50 years in advance, with
a cash payment to a group of utilities, both public and private, that
it may or may not be entirely in the public interest. It surely requires
a most careful consideration by the members of the committee as a
policy in connection with this or any other project which comes before
us .
Mr. Secretary, I think that we need, in as simple, lay language as
possible, some of the statistics with respect to water in the Colorado
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River under the Colorado River compact, what is the Upper Basin
entitled to ?
Secretary UDALL . The Deputy Solicitor.
Mr. WEINBERG. Seven and a half million acre- feet annually, Sena
tor Kuchel, provided the Upper Basin meets the 75 -million - acre - foot
requirement at Lee Ferry every 10 years , plus its share of the Mexican
Treaty deficiency, if there is a deficiency, and if indeed it has a share to
bear, though there is a dispute as to that point.
Senator KUCHEL . And what constitutes the maximum potential
deficiency for the Upper Basin under the Mexican Treaty ?
Mr. WEINBERG . If the Upper Basin has an obligation , it would have
an obligation to meet one-half the deficiency. There is also an issue on
associated carriage losses that would be involved.
Senator KUCHEL. We are talking about generally, sir, is it not true,
it is one-half of the Mexican Treaty burden ?
Mr. WEINBERG . Yes.
Senator KUCHEL . Which is 1,500,000 acres a year.
Mr. WEINBERG . One -half of which is 750,000 acre - feet plus carriage
losses.
Senator KUCHEL. How much does the Upper Basin today deplete
the Colorado River water use through reclamation projects ?
Mr. DOMINY. There are projects, of course , that are not yet deplet
ing their full amount. I can't give you the exact figure. I will supply
it for the record .
Senator KUCHEL. I have been told that the Upper Basin depletion
is less than 4 million acre - feet per annum , but if you will , supply that.
Mr. DOMINY. Yes, I will supply the figure for the record.
( The information requested is as follows:)
Studies made in 1965 and submitted to the House Subcommittee on Irrigation
and Reclamation show present ( 1964 ) depletions by both Federal and non -Federal
projects in the Upper Colorado River Basin of 2,787,000 acre - feet. This is exclu
sive of water impounded in the reservoirs in this year.
Upon completion of existing and presently authorized projects ( both Federal
and non -Federal) , it is estimated that the Upper Basin depletions at Lee Ferry
will average 4,602,000 acre - feet annually.
Senator KUCHEL. Mr. Secretary , we passed the National Water
Commission legislation here in the Senate . Does that legislation direct
the Commission to make any studies with respect to water shortages
in the Pacific Southwest ?
Secretary UDALL. The Senator is probably as familiar as I am with
the bill. My impression is that it is very broad gaged and is directed
toward the national solutions to problems looking at all alternatives.
Therefore if the studies are done properly , they would cover almost
any alternative that is presently being considered or put forward .
Senator KUCHEL . I would interpret the wording of the bill as it
passed the Senate to be completely free of any such congressional di
rection , and I would point to the fact that when an amendment was
offered in this committee to supply such direction for study, it was
defeated . So would you not be able to agree with me that if the present
wording of the National Water Commission legislation were signed
into law by the President, there would be no mandatory directive for
any study of the water problems of the Pacific Southwest ?
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Secretary UDALL. My people point out to me that on the bottom of
page 3 of H.R. 3300, such direction is included but I want to make my
own view clear on this.
I think the Congress , once it sets up a National Water Commission
and gives it the task of looking at the Nation's needs, gives it all the
direction it needs if it has any sense at all.
It is comparable to setting up a commission to study the national
health needs. Obviously such a commission would give attention to
cancer, stroke, and heart disease . So I think a broad charge to the
Commission is the only sensible direction needed . Otherwise, if you

start getting specific, then you have got to get specific on all the de
tails, and everything you don't mention then either takes on or loses
significance.
Senator JACKSON . Will the Senator yield at this point?
Senator KUCHEL . Just 2 seconds and I will yield to my chairman ,
because I want to try to be as explicit as I can. What I am thinking
about, Mr. Secretary, is the statement you gave to the Commission
some time ago, that inyour frank opinion , the most serious water
shortage faced in the United States is the water shortage which is
present today in the Pacific Southwest. Do I not quote you correctly ?
Secretary UDALL. I still hold that view , yes. I think this is accurate.
Senator KUCHEL. The point I wanted to make was that when we
passed the Water Commission legislation here, we were unable to
amend it so as to carry into specific effect the apprehension which we
shared , some of us shared with you, that here was a problem of ur
gency which should be studied , and we failed. Now I yield to my
colleague, the chairman of the full committee.
Senator JACKSON . I think it would be helpful here so that there
is no misunderstanding as to what we are talkingabout, to read into
the record section 3 ( a) of the National Water Commission bill as
passed by the Senate.
Sec . 3. ( a ) The Commission shall ( 1 ) review present and anticipated national
water resource problems, making such projections of water requirements as may
be necessary and identifying alternative ways of meeting these requirements
giving consideration, among other things, to conservation and more efficient use
of existing supplies, increased usability by reduction of pollution , innovations to
encourage the highest economic use of water, interbasin transfers, and techno
logical advances including, but not limited to, desalting, weather modification ,
and waste water purification and reuse ; ( 2 ) consider economic and social con
sequences of water resource development, including, for example, the impact of
water resource development on regional economic growth , on institutional ar
rangements, and on esthetic values affecting the quality of life of the American
people ; and ( 3) advise on such specific water resource matters as may be re
ferred to it by the President and the Water Resources Council.
think this provision speaks for itself. That is all.
Senator KUCHEL. I want to say to my able friend from Washington
that under the direction of the Department of Interior and the Bu
reau of Reclamation , this Congress has proceeded to build superb
multipurpose projects in the public interest, many of which are located
in his State and in the Far West, and I have a fear that with the
Water Resources Council, and now a Water Commission about to be
created, that it is possible, unless direction is given, to have the most
serious water shortage problem in the country shunted aside, and
that years will pass before this Congress can ever come to grips with
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the question which faces the Secretary's State of Arizona , and my
State of California, and the States represented by most of the Senators
who are on this rostrum now .
This is a fear which I cannot help but express in this hearing, for
I have been one of those who has favored legislation to help the peo
ple of Arizona solve their problems without damaging any of their
neighbors. I continue to hope that we will be able to go forward to
gether under, as my able friend from Colorado recalled earlier, Mr.
Secretary, your own first developed proposal for a regional plan of
action .
I would feel far more happy as a western American , if this com
mittee had accepted your own assessment of where the greatest
urgency lies, and had it written into the National Water Commission
legislation.
Secretary UDALL. Senator , my own worry is that we have lost 2
years. The National Water Commission study was proposed 2 years
ago. We have just sat and argued about it.
In my view , the key to getting the long term program going, to
make the Colorado River Basin whole, is linked to having such a
study made, and therefore I think each month that we delay,we have
lost a month, and we are failing to come to grips with the problem .
I don't want to labor the point, but I think that if a committee of
doctors were appointed to study the health of everyone in this room ,
that they would concentrate their earliest attention on the people who
had the most serious ailments. Therefore I don't think you need any
specific direction in this legislation.
Senator KUCHEL . Well, isn't it quite possible that there would be
some people on a commission that would disagree with you and me
and hold that there were several other matters of urgency in some
other part of the country, and shunt this one aside ? Isn't that possible ?
Secretary UDALL . I can't conceive, Senator, of people being ap
pointed by the President - big, broad - gage people which is the kind
that the Congress envisions — that would take parochial views. Almost
by definition they would be failing to carry out their proper functions
if they did so .
Senator KUCHEL . We have got some big, broad -gage people not
very far away from where I sit, that would have the honor to disagree
with you.
On page 96 of the House hearings of March 1967 is a table, Mr.
Secretary, which you have submitted, entitled " A Summary of Bureau
of Reclamation Reservoir Operation and Water Supply Studies," and
it is also on page 21 of this booklet you have supplied to the committee.
( The table referred to appears on p .29. )
There you set forth your estimates of available waters in the Colo
rado River for the years 1975 , 1990, 2000 and 2030. You estimate the

virgin flow at Lees Ferry of a constant 15 million - plus. You suggest
the Upper Basin depletion increasing from 4.2 million to 5.1 million to
5.4 million to 5.8million in the year 2030. You set forth your estimates
of storage, of spills, of gains, of net gains, Lee Ferry to Hoover. You
suggest the problems of inflow , of operation spills, and then the regu
lated release.
What does the regulated release mean, Mr. Secretary, where you set
forth that for the 4 years estimated, the regulated release will be 10,000
plus , 9,500, 9,300, and 8,900, respectively?
79-247-67—11
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Mr. DOMINY. These figures, of course, Senator Kuchel and members
of the committee, are based upon past hydrology of the river, with
extreme variations from year to year. Of course, we don't get that
average everyyear, but we hope to attain that average over any 20 -year
or 30-year hydrologic cycle.
If we do, and by 1975 the Upper Basin States not having the ability
to put their compacted waters to work, there would actually be more
water than the Lower Basin allotment available in the Lower Basin .
This would continue to hold true until at least 1990, and by that time,
we estimate the Upper Basin projects will have developed to the point
where about 7,500,000 acre - feet annually would be available from the
Colorado River for consumptive use by the Lower Basin .
So that somewhere between 1990 and the year 2000 , the only waters
that are going to be available in the Lower Basin are those which are
released under the provisions of the compact , plus Upper Basin spills
plus the inflows below Glen Canyon .
Senator ANDERSON . Senator Kuchel said I could ask one question
about this table.
Mr. DOMINY. Certainly, sir.
Senator ANDERSON . Does this show a constantly declining supply ?
Mr. DOMINY. Only by reason of the increased Upper Basin diver
sion . It shows a constant declining supply available to the Lower
Basin , because until the Upper Basin, as the Senator from New Mexico
w
recognizes, has the capability of using all of its compacted waters,
the unused water do go down and are available to the Lower Basin
over and above the Lower Basin compacted rights.
Senator ANDERSON . But you show a constant flow in the river, and
you talk about having this flow for a long period of time. Hasn't the
Department of Reclamation been carefully studying this river for
at least 45 years , since the compact, and hasn't the flow decreased every
10 -year period !
Mr. DOMINY. That is the general trend.
Senator ANDERSON. Why do you calculate you are going to have a
full flow ?
Mr. DOMINY. It is true that recent hydrologic cycles have been less
than long-term average. Webelieve,however, that the Colorado River,
over the long term , will yield as much water as the long -term hydro
logic average would indicate.
Senator ANDERSON. But what is the reason for the hope, when you
see every year a declining flow ?
Mr. DOMINY. We are certainly in a dry cycle, and we are again this
year going to be below average.
Senator
ANDERSON . This has been going on for a long time , hasn't
it ?
Mr. DOMINY. That is correct, but our studies go back to about 1896.
The vagaries of this river are well recognized by all of us. Since 1896
there have been wet cycles for periods of several years, and then there
have been dry cycles for periods of severalyears.
Senator ANDERSON . The compact was signed in 1922 wasn't it ?
Mr. DOMINY. That is correct, sir.
Senator ANDERSON. What evidence from that time on makes you
think you have a 15 million acre - feet flow in the river ? Do you have
any figures to prove this ?
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Mr. DOMINY . The hydrology which we have available to us now so
indicates. We did not have as long a period of time in 1922.
Senator ANDERSON . How many years of drought do you forecast ?
Mr. DOMINY. Nobody really knows what the future cyclical hydro
logic picture will be onthe Colorado River. I only submit that the best
man can do is take the measurements for as long a period as he has
available to him, and assume that they will repeat themselves, and
that is what we have done.
In 1922 we did not have as many years of record as we have now .
Were we to compact the Colorado waters today , we would do it a little
differently, because we do have a longer period of record, and the recent
record has been a declining one.
Senator ANDERSON. I am only objecting to the fact that year after
year and table after table you show an equal flow of the river, and you
know from long studies and experience that that is not so .
Mr. DOMINY . This is the long -term average available to us on the
years of record that are solid enough to be relied upon , Senator. It is
less than the long -term average that the States used in 1922 when the
compact was negotiated.
Senator KUCHEL. I invite your attention to the line which reads
" available for use in United States." That is after delivery of the
waters to the Republic of Mexico , in which it is estimated for the 4
years seriatim, 8 million acre-feet, 7.5 million-plus acre- feet, 7.3- plus
million acre -feet, and in 2030, 6.9 million acre -feet. Are those the fig
ures which the Bureau and the Department estimate to be available
in those particular years for the Lower Basin ?
Mr. DOMINY. Yes, that is based on average conditions as of those
years.
Senator KUCHEL . Yes.
Mr. DOMINY. That is correct.
Senator KUCHEL. Then dropping down several lines , for the cen
tral Arizona project, you have a line " available, " 2 million acre -feet
in 1975 , 1,500,000 acre- feet in 1990 , 1,200,000 acre-feet in the year 2000,
and 800,000 - plus acre- feet to the central Arizona project in the year
2030. Do I state that correctly ?
Mr. DOMINY. Yes, sir.
Senator KUCHEL . Limited, however, by the next line, 2,500 cubic
feet per second in the following manner: 1,600,000 — let me be precise,
1,650,000 acre- feet available to the central Arizona project in 1975 ,
1,255,000 acre- feet in 1990 , 1,026,000 acre - feet in the year 2000 , and
676,000 acre - feet in the year 2030 .
Is that another way of saying that the water in the aqueduct, on
the basis of 2,500 cubic feet per second, would have a maximum in the
year 1975 , that is 8 years from now, were it to be built, of 1,650,000
acre -feet, declining until in the year 2030 it would only amount to
676,000 acre - feet ?
Mr. DOMINY. That is correct on the average. In the early years ,
even though there might be more water available in the river, as we
predict there would be, the limit on the capacity of the aqueduct to
2,500 cubic feet per second would preclude the diversion of more than
1,650,000 acre- feet per year. Then as the availability of water declines
with the Upper Basin depletions increasing, the capacity would be
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sufficient to carry the water available on an average basis, but not
necessarily during certain periods, if there was a spill out of Hoover,
for example.
The water available might be greater than the capacity of the canal
over a period of time, so we indicate that over the long term , we could
actually divert less than would be available in the river, because of
the pattern of when that water might be available in the river.
Senator KUCHEL . One of the estimates which you make which
seems to me to be reasonable, that it would be on the order of 25 years
or more before this Congress would authorize construction of addi
tional projects in the Upper Basin, by which a greater amount of the
Upper Basin's entitlement would be used .
Mr. Dominy. Of course, it is impossible to get complete unanimity
of agreement among all of us as to how fast the Upper Basin deple
tions will increase. We do know that the Colorado River storage proj
ect has been constructed at a reasonably fast rate. We got off to a real
good start after the project was authorized in 1956, and we have since
made real substantial progress. There are other projects, however,
awaiting authorization and construction , and we have to the best of
our ability estimated the rate at which these would come into being.
Senator KUCHEL. And particularly the Bureau and the Depart
ment estimated that in approximately 50 years from the year 1975 ,
the waters available to the central Arizona project would be in the
neighborhood of 676,000 acre - feet.
Mr. DOMINY. That is correct, and all of our repayment studies are
based on a declining supply of water.
Senator KUCHEL. And to repeat, that during all that time Califor
nia would maintain a constantlevel somewhatabove 4.4 million acre
feet, according to the line in the table referring to California .
Mr. DOMINY. That would be true.
Senator KUCHEL. Why is it incidentally that you estimate more
than 4.4 million acre -feet for California in all four of these, well, par
ticularly in the last two columns, when you assume that the total water
available is less than the compact authorizes ?
Mr. DOMINY. Well , the figures represent California and Arizona's
entitlements under the decree Arizona v . California including surplus
in excess of 7.5 million acre - feet when available, and the 4.4 priority
for California .
California could use more due to Arizona's inability through physi
cal limitations to use its full share. As a minimum California would
divert 4.4 million acre- feet in any year. In periods of good runoff it
would divert more . That is why we show that California, on the aver
age, would actually bediverting more than 4.4.
Senator KUCHEL. I still don't understand how California would
receive 4,564,000 at a time when you would show the water in the cen
tral Arizona project declining from 1.26 million to 676,000.
Mr. DOMINY. Of course, if average runoff occurred each year , it
would not work that way , but we expect there will be years when there
are surpluses that have to be divided under the compact.
Senator KUCHEL . I want to make this point so that my colleagues
will understand that when , as and if the Congress were to approve a
central Arizona project, even with this priority, there would be an im
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mediate diminution of water available to the people of southern Cali
fornia from that which they have enjoyed for over 25 years, whereas
there would be no concomitant diminution of the waters available to
Arizona for another 50 years. I want to make that point in pleading
we adopt procedures in our bill that will attempt to eliminate the
th
hazards from all States. That is what I am trying to do in asking these
questions.

Mr. Secretary, the comments which you made on May 17, 1965, to
the chairman of the Committee on Interior and Insular Affairs of the
House of Representatives spelled out in detail your own recommenda
tion of H.R. 4671 , which was a regional plan . I ask consent that the
Secretary's comments involved in that letter be placed in the record
at this point.
Senator ANDERSON . Without objection it will be done.
( The letter referred to follows :)
DEPARTMENT OF THE INTERIOR,
OFFICE OF THE SECRETARY ,
Washington , D.C., May 17, 1965.
Hon . WAYNE N. A SPINALL ,
Chairman, Committee on Interior and Insular Affairs,
House of Representatives, Washington , D.C.
DEAR MR. ASPINALL : This responds to your request for a report on H.R. 4671
to H.R. 4706 , 36 identical bills to authorize the construction , operation , and
maintenance of the Lower Colorado River Basin project, and for other purposes.
These 36 bills share a common purpose of resolving the old stalemates blocking
further Lower Colorado River development. They combine features of the Pacific
Southwest wate plan draft bill we transmitted to the Senate Interior and Insular
Affairs Committee on April 9, 1964, with the January 1964 Pacific Southwest wa
ter plan , bills now pending before your committee ( H.R. 313, H.R. 1740, H.R.
2264, H.R. 2618, H.R. 2663, and H.R. 3176 ) , and S. 75, of this Congress. A copy
of our letter of April 9, 1964, is enclosed with this letter for your committee's
information . Also enclosed is a copy of the letter of May 10, 1965, from Deputy
Director Staats to Chairman Jackson of the Senate Committee on Interior and
Insular Affairs setting forth the views of the Bureau of the Budget.
I am most pleased to endorse the goal of all of these bills, and I strongly recom
mend the enactment of H.R. 4671 or one of its counterparts subject to the fol
lowing comments and recommendations.
The Lower Colorado project bills have the same major objectives as were out
lined in our Pacific Southwest water plan. They would provide the means to
meet the immediate water needs of the Southwestern United States and lay the
basis for developing acomprehensive program to solve the water supply problems
of the Western United States which are related to the Colorado River by provid
ing adequate water supplies in the Upper and Lower Colorado River Basins.
These bills would
1. Authorize and direct the Secretary of the Interior to investigate sources
and methods of providing water to meet current and long - range needs in the
Colorado River Basin and to prepare and submit reports to the Congress on
comprehensive plans and projects to accomplish this objective.
2. Set forth standards to protect the interests of States and areas of
origin of any water exported to the Colorado River Basin .
3. Establish a Lower Colorado River Basin development fund as the
financial and accounting vehicle for the works required.
4. Authorize projects to meet immediate needs for water, power , and other
purposes in the lower basin, and to initiate the “ bank account” of the develop
ment fund .
5. Provide a priority to existing California Colorado River consumptive
uses in the amount of 4,400,000 acre - feet annually and to existing main
stream Colorado River consumptive uses and entitlements in Arizona and
Nevada by limiting diversions from the main stream for the central Arizona
unit in any year in which the Secretary of the Interior determines that there
is insufficient main stream Colorado River water available for release to
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satisfy annual consumptive use of 7,500,000 acre-feet in California, Arizona,
and Nevada. This priority is to last until the President determines that works
are in operation capable of delivering 2,500,000 acre-feet per year of water
originating outside the Colorado River Basin into the main stream of the
Colorado River below Lee Ferry.
6. Provide that water, imported or salvaged under this bill which aug
ments the supply otherwise available in the Colorado River to satisfy annual
consumptive uses from the main stream of the Colorada of 2,800,000 acre
feet in Arizona, 4,400,000 acre-feet in California, and 300,000 acre-feet in
Nevada, would be made available to users of main stream water at the same
cost and on the same terms as prevail for main stream water naturally
available.
7. Accommodate developments for recreation and fish and wildlife.
8. Establish a regional commission to assist and advise in the development
of comprehensive resource plans.
One of the key features of the bill is in section 304. This section requires the
Secretary of the Interior to limit diversions from the mainstream of the Colo
rado River for the purposes of the central Arizona unit of the Lower Colorado
River project ( authorized by this bill ) in any year in which he determines that
there is insufficient mainstream Colorado River water available for release to
satisfy annual consumptive use of 7,500,000 acre-feet in Arizona, California , and
Nevada, to amounts which will assure the availability of water in quantities suffi
cient to provide for ( 1 ) the aggregate annual consumptive use in California by
holders of present perfected rights, by other users therein served under existing
contracts with the United States by diversion works heretofore constructed, and
by other existing Federal reservations therein, of 4,400,000 acre-feet of main
stream water, and ( 2 ) annual consumptive use by users of the same character in
Arizona and Nevada.
The foregoing protective provisions are to be operative until works are pro
claimed by the President to be in operation capable in his judgment of delivering
annually not less than 2,500,000 acre- feet of water into the mainstream of the
Colorado River below Lee Ferry from sources outside the natural drainage of
the Colorado River System . It should be clear that this is a statement of the
condition which terminates the priority ; it is not a commitment to the construc
tion of import projects. The latter would be studied by the National Water Com
mission discussed infra.
These provisions in section 304 have evolved from the efforts of Arizona and
California to accommodate their differences.
Other priority proposals have been suggested. The Senate Committee on In
terior and Insular Affairs in reporting S. 1658 in the 88th Congress provided a
flat 25-year priority for 4,400,000 acre -feet of annual consumptive use in Cali
fornia as against the central Arizona unit. Twenty - five years, considering the
hydrology of the Colorado River, is about the time remaining before the assured
flows of the Colorado River available to the lower basin will diminish to the
point where diversions for the central Arizona unit would have an impact on
existing uses within the basic allocation of 7,500,000 acre - feet, assuming that sal
vage works authorized by section 305 are accomplished.
This bill formulates the priority provisions in connection with an affirma
tive program for insuring that the statutory priority will not have to be in
voked , rather than as a mere prohibition. The National Water Commission
studies discussed, infra , would look toward the same goal. Because of this
constructive approach, all interested parties will be working toward obtaining
the needed supplemental water for the Colorado River, and not merely defend
ing the status quo.
We are confident that the means of augmenting the Colorado's flows can be
accomplished within the approximately 25 years remaining before diversions
for the central Arizona project will have an impact on existing uses within
the basic allocation of 7,500,000 acre -feet. Therefore, we believe the statutory
priority provided by the bill will not have to be invoked. We commend the will
ingness of both Arizona and California to moderate their previously held posi
tions in order to resolve the impasse which has blocked consideration of lower
Colorado River development for so many years.
I am most gratified to note that the bill states as its objective the provision
of adequate water supplies for the use of the Upper as well as the Lower Colo
rado River Basin. Given the history of the Colorado River and the pattern of its
development, it is far better to treat the upper and lower basins together when
planning long-range water resource developments.
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The Bureau of the Budget believes that in lieu of the authorization for in
vestigations provided for in title II of the bills and the Regional Commission
authorized by title VI, the long -range water problems of the Pacific Southwest,
together with the long -range problems of other areas of the country — the Great
Lakes area and the Northeast, as examples, should be studied within a period
of not more than 5 years, by a National Water Commission which it recom
mends be established .
Specifically, with respect to the Colorado , the Bureau proposes that the Com
mission study the proposals to guarantee areas of origin of imported water
against increased costs arising from exports, and the desirability as well as the
feasibility of import projects. It is proposed , however, that the Commission
should develop, using the full resources available to it by the Federal Government
and State and local governments, specific plans for review by the President and
the Congress to resolve the water supply problems of the Colorado Basin. The
Commission's Colorado studies should, the Bureau recommends, cover the
proposal for Bridge Canyon Dam , allocation of an additional 84,000 acre-feet
of main stream water for fish and wildlife purposes, and any additional steps
required to develop an effective program for the use and control of ground and
surface water .
The Commission would not be intended to eliminate the planning and investi
gative authority of existing Federal resource agencies in the geographic areas it
undertakes to study. Indeed, it is proposed by the Bureau of the Budget that
the Commission should utilize to the maximum possible extent the resources of
the Federal water resources agencies.
I am advised that the Bureau of the Budget intends shortly to submit a draft
of legislation embracing the administration's recommendations regarding the
National Water Commission. If this proposal is adopted , in addition to elimi
nation of titles II and VI , it is suggested that the statement of policy in section
102 be revised by striking the language commencing with the last word in line
12, page 2, and continuing through the word “ agencies” in lines 15 and 16 and
by inserting the words “ be developed” after " authorization ,” in line 17. The
words " additional and " in line 10, page 1, might also be stricken as redundant.
The 2,500,000 acre-feet of augmenting water which is the amount that termi
nates the priority provided in section 304, is the equivalent of the Colorado River
supply this Government is bound to deliver to Mexico under the Water Treaty
of 1944, plus all river losses in the Colorado River from Hoover Dam to the
international border. Satisfaction of the Mexican Water Treaty can quite reason
ably be treated as a national and not a regional or sectional obligation. When
the Mexican Treaty was entered into , it was considered that 1,500,000 acre - feet
could be delivered to Mexico annually without impairing the availability for use
in the upper and lower basin of the quantities allocated by article III ( a ) and
III ( b ) of the Colorado River compact. The reason for this optimism is apparent
from the report of the Senate Foreign Relations Committee on the treaty . The
committee stated that " according to all the testimony, the average annual virgin
runoff from the Colorado River Basin is approximatley 18 million acre- feet a
year" ( Senate Ex. Rep. No. 2, 79th Cong. , 1st sess. , p. 4 ) . Based on runoff records
to date, however, the Bureau of Reclamation has determined that the long-term
average annual virgin runoff of Colorado River is approximately 16 million
acre-feet , or 2 million acre-feet less than that upon which the treaty was
predicated .
Although the Department's Pacific Southwest water plan contemplates the
construction of Bridge Canyon Dam , we concur in the recommendation of the
Bureau of the Budget that authorization should be deferred pending a reevalua
tion . Deferral of the Bridge Canyon project will affect only the magnitude of
surplus revenues in the development fund, and will not adversely affect the
financial feasibility of the other units of the Colorado River project authorized
at this time. Meanwhile, a moratorium should be imposed on the issuance of a
license to any non -Federal entity for the construction of a dam at this site.
Section 302 ( 4 ) avoids any implication that authorization of Marble Canyon
Dam under the bill is a congressional sanction of the Kanab project.
The amounts of water specified in section 304 ( c ) are those adjudicated by the
Supreme Court in Arizona v. California , et al. to have been apportioned for use
in the three States respectively out of the first 7,500,000 acre - feet of mainstream
water available for consumptive use in the Lower Colorado River Basin. The
section does not constitute the United States an insurer of the availability of
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the augmenting water. The United States traditionally has not, as a matter of
law, warranted the achievement of the purposes of water resource projects.
Section 304 ( c ) does include, however, a price guarantee with respect to water
imported into the Colorado River system . The Bureau of the Budget in its May 10
letter recommended against any Federal commitment to Colorado River imports
at this time. With respect to a price guarantee to lower basin users in the event
of import, the Bureau of the Budget believes that if the Congress undertakes this
commitment it should be only after most careful consideration . The Bureau
recognizes that the Mexican Treaty imposes an important demand on the Colorado
River and it suggests that if the Congress decides that the situation in the Lower
Colorado River Basin is unique, the price guarantee in the pending legislation
should be limited to the importation of not more than 1,500,000 acre - feet of water
per annum , with the costs being met from the development fund . A cost guar
antee of up to 1,500,000 acre-feet per annum would , as the Bureau of the Budget
points out, make minimal the chances that any imported water would carry a
price higher than mainstream water, at least through the year 2030. To accom
plish the limitations proposed by the Bureau of the Budget would require the
following modifications in the legislation :
( 1 ) On page 9, line 17, change the period at the end of subsection 304 ( c ) to
a colon and add “ Provided, That the amount of additional water from outside
the Colorado River system made available at such cost shall not exceed one
million five hundred thousand acre- feet in any given year".
( 2 ) On page 17, line 9, insert after the word " power" the phrase " , the replen
ishment of Colorado River flows available for use in the United States occasioned
by performance of the Water Treaty of 1944 with the United Mexican States.
( Treaty Series 944 ) ,”.
( 3 ) On page 18, line 7, insert after the word “ deficiencies" the phrase " up to
a maximum of one million five hundred thousand acre - feet from outside the
Colorado River system in any given year” .
( 4 ) On page 19, lines 13–14 and 24, change the word “ depletion " to " replenish
ment” .
( 5 ) On page 19, line 15, strike the phrase " , including river and reservoir
losses”.
( 6 ) On page 19, line 23 — page 20, line 1, strike the phrase commencing with the
word “ the” through the word “ other ” .
An alternative approach, of course, to assure the maintenance of mainstream
prices for not to exceed 1,500,000 acre- feet of imported water per annum would
be to retain the nonreimbursable allocation , now provided for in section 402, to
replenishment of deficiencies in mainstream water occasioned by Mexican Treaty
deliveries, with the limitation that the nonreimbursable costs be limited to those
associated with the importation of not to exceed 1,500,000 acre-feet for replenish
ment purposes. In the Bureau of the Budget's view this alternative, too, would be
applicable if the Congress considered the Lower Colorado River situation unique.
This alternative would call for the following modifications in the bill :
( 1 ) On page 9, line 13, after the word " water" insert the phrase " , including
not to exceed one million five hundred thousand acre -feet from outside the
Colorado River Basin ,” .
( 2 ) On pages 17–18, omit subsection 401 ( e ) ( 3 ) .
( 3 ) On page 19, line 15, strike the phrase " , including river and reservoir
losses,".
( 4 ) On page 19, line 24, after the word “ of” insert the phrase " up to a maxi
mum of one million five hundred thousand acre-feet in any one year of,” .
( 5 ) On page 19, lines 13–14 and 24 change the word “ depletion " to " replenish
ment."
With respect to fish and wildlife, two points in particular should be noted. One
is the incorporation in section 305 of an affirmative requirement that main
stream water salvage programs shall be consistent with maintenance of a reas
onable degree of undisturbed habitat for fish and wildlife. Second, is the reserva
tion of 84,000 acre- feet annually of Colorado River water ( sec. 208 (b ) ) for non
Federal fish and wildlife installations. This 84,000 acre - feet is in addition to the
reservations for fish and wildlife purposes made in the Supreme Court decision.
The Bureau of the Budget has recommended that the reservation of 84,000 acre
feet be deferred for further study, and we have no objection to that procedure.
The following other amendments to the bill are recommended :
( 1 ) On page 5, line 16, delete “ Bridge Canyon and ", and change " projects" to
" project" .
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On line 17, change “ dams, reservoirs, powerplants” to “ dam , reservoir, power
plant" .
On line 18, delete “ Coconino and ” and make the word " reservoirs" singular.
On lines 19 to 24, delete all of clauses ( 1 ) and ( 2 ) and renumber clause ( 3 )
as clause ( 1 ) .
On page 6 , line 4, renumber clause ( 4 ) as clause ( 2 ) .
On line 5, delete " either Bridge Canyon or ” .
On line 6, change " Reservoirs" to " Reservoir ” .
On lines 7 to 10, delete the entire sentence and substitute " The Federal Power
Commission shall not entertain or consider any application for the construction ,
operation or maintenance of a dam or other project work under the Federal
Power Act ( 41 Stat. 1063 ) , as amended ( 16 U.S.C. 791 ) , at the site on the Colo
rado River between the Marble Canyon project and Lake Mead except as specifi
cally authorized by the Congress . ”
The purpose of all of these changes is to delete the authorization for the Bridge
Canyon project, and to impose a moratorium on Federal Power Commission
licenses at that site.
( 2 ) On pages 10–11, delete section 306 and renumber present sections 307, 308,
and 309 as sections 306 , 307, and 308 .
As the southern Nevada water supply project is being handled by separate
legislation , it may be omitted from this bill.
( 3 ) On page 12, line 23, delete all of subsection ( b ) .
The purpose is to defer the reservation of 84,000 acre -feet of water for fish
and wildlife purposes for further study.
( 4 ) On page 20, line 7 , change the period to a colon and add : “ Provided, how
ever, That all of the separable and joint costs allocated to recreation and fish
and wildlife enhancement at the Dixie project and the main stream reservoir unit
shall be borne by the United States and shall be nonreimbursable . "
Section 402 of H.R. 4671 contemplates that the administration's policy for
allocating recreation and fish and wildlife enhancement costs at Federal water
resource projects, as set forth in the proposed Federal Water Project Recreation
Act ( H.R. 5269 and S. 1229 ) will apply to the Lower Colorado River Basin proj
ect. Under this policy, non - Federal public bodies are encouraged to share the sep
arable costs allocated to recreation and fish and wildlife enhancement and to
take over the administration of such facilities, except in those areas where Fed
eral management is determined to be appropriate.
The proposed Federal Water Project Recreation Act does not specifically des
ignate any such areas but contemplates that special provisions for nonreimburs
ability of recreation and fish and wildlife enhancement costs will be made in
project legislation where it is determined that Federal administration should be
retained . The Marble Canyon unit of the Lower Colorado Basin project is, in our
view , such an area .
The Marble Canyon Dam site would be 12.5 miles above the Grand Canyon
National Park boundary, and the reservoir would extend upstream to Glen
Canyon Dam . The upper 20 miles of the Marble Canyon Reservoir would be
within the area surrounding Glen Canyon Dam now administered for recrea
tion and fish and wildlife enhancement by the National Park Service. Logically ,
Marble Canyon should be similarly administered .
Thus, by providing for Federal administration of the facilities for recreation
and fish and wildlife enhancement at the Marble Canyon unit, a fully developed
recreation area , extending from below Davis Dam to above Lake Powell, consoli
dated under National Park Service administration, will be possible in this other
wise arid and recreation limited region. We do not believe that this unique
potential should be wasted .
The Dixie project was authorized by the 88th Congress ( 78 Stat. 848 ) and is,
by section 309 of H.R. 4671 , expressly integrated into the Lower Colorado River
Basin project. Section 6 of the Dixie project legislation authorizes the Secretary
to provide basic recreation facilities and to acquire such lands as are necessary
for this purpose. The foregoing proviso would dispel any doubt as to whether this
authority continues and would make clear that the Dixie project would not be sub
ject to the proposed Federal Water Project Recreation Act.
( 5 ) On page 12, line 8, delete “ basic .”
To so restrict outdoor recreation facilities at these projects is not consistent
with the proposed Federal Water Project Recreation Act. The latter bill will
establish its own criteria with respect to separable costs for recreation and fish
and wildlife enhancement.
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( 6 ) On page 22, after line 3, add a new section 406 as follows :
" SEC. 406. Notwithstanding any other provisions of law no contract relating
to an irrigation water supply from the mainstream of the Colorado River shall
commit the United States to deliver such supply for a basic period or irrigation
block exclusive of any devel
ent period authorized by this Act, nor shall such a
contract carry renewal or conversion rights or entitle the contractor to water
beyond expiration of the delivery periods specified therein . In negotiating new
contracts for delivery of such mainstream water, the Secretary shall consult
with representatives of the State in which the use of such water is ap
portioned by any decree of the Supreme Court of the United States entered in
Arizona v. California, et al., 373 U.S. 546, and the Secretary shall take into
consideration the overall water supply and needs of the project involved. The
provisions of this section shall not apply to any user who on the effective date
of this Act has in force a contract with the United States for mainstream water,
or to mainstream water decreed for Indian lands in Arizona v. California , et al.,
supra."
Until such time as sufficient water is available to meet all demands, it is im
portant that legislation authorizing new projects using lower basin Colorado
River water include the mechanisms whereby the availability of water as be
tween irrigation and municipal and industrial uses can be further considered from
time to time. Irrigation water contracts should be of a definite term - long enough
to justify investments and development to put the water to use, but nevertheless
with a finite time limit — to provide the opportunity for reappraisal of the water
situation at the end of the contract period looking to the dedication of water to
its highest use at that time. We recognize that this is a departure from the per
manent service requirement of the Boulder Canyon Project Act and the provi
sions of the act of July 2, 1956 ( 70 Stat. 415 ) providing for renewal of irrigation
water delivery contracts . It is, however, in our view justified by the conditions
now prevailing in the Southwest.
( 7 ) On page 23, lines 9 to 11 , delete the parenthetical phrase " (which may
in its discretion remand any such action to the United States District Court
for the District of Columbia ) ” .
It is believed that if such a waiver of immunity is to be retained, it should
be limited to suits in the Supreme Court as is thecase under the similar provision
in section 14 of the Colorado River Storage Project Act ( 70 Stat. 110, 43 U.S.C
620m ). In addition , article IX of the Supreme Court's decree in Arizona v. Cali.
fornia provides for retention of jurisdiction by the Supreme Court. While we
believe such waivers of immunity are undesirable, no objection is offered in view
of the inclusion of a similar provision in the Colorado River Storage Project
Act and other Colorado River legislation .
( 8 ) Renumber section 503 as 504 and add new section 503. New section 503
should read as follows :
“ SEC. 503. Notwithstanding any other provision of this Act, water made avail
able by or to units of the project herein or hereafter authorized shall not be
made available directly or indirectly for the irrigation of lands not having a recent
irrigation history as determined by the Secretary, except in the case of Indian
lands, national wildlife refuges, State-administered wildlife management areas
with the approval of the Secretary, and the Dixie project, Utah ( not to exceed
11,615 acres ) , unless and until otherwise provided by the Congress.”
This new section is designed to limit the expansion of irrigated acreage using
water made available under the bill . It is justified by the concept of protecting
existing economies that underlies the provision of water at Colorado River costs
to maintain the Lower Basin supply of 7,500,000 acre-feet of water for annual
consumptive use from the mainstream of the Colorado River. See January 1964
Report, Pacific Southwest Water Plan, page 30.
( 9 ) Earlier presentations to the Senate committee by this Department rec
ommended that legislation such as this include language authorizing the Secre
tary to " continue construction of irrigation distribution and drainage facilities
on the Colorado River Indian irrigation project, Colorado River Indian Reser
vation ,, and construct diversion and distribution facilities to develop approxi
mately 3,200 acres of new land on the White River project, Fort Apache Indian
Reservation .” The facilities referred to in the foregoing language are presently
authorized under existing legislation pertaining to Indian projects and the fore
going language was included as part of our legislative drafting in the interest of
presenting a complete projection of the Department's proposed water resource
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activities in the Pacific Southwest. Because these facilities are authorized, it is
not necessary that this provision be included in this legislation.
( 10) On page 25, line 11, the reference to title III should be to title II.
Although as noted earlier in this report, it is proposed that titles II and VI
be eliminated in favor of a “ National Water Commission," we call this evident
typographical error to the committee's attention.
In my report of April 9, 1964 , reporting on S. 1658 and transmitting the De
partment's Pacific Southwest water plan report of January 1964, I stated :
“ As spokesman for the administration , I can state that we have bent every
effort to develop the framework of a regional plan which would be eminently
sound
in its conception and which would serve as a vehicle for common coopera
tion . This comprehensive plan represents the largest and most complex planning
job ever undertaken in a single river basin by this Department or any other
administration .
" I am not prepared today on behalf of the administration to present a final
and conclusive report and set of recommendations to your committee for two
reasons, and for two reasons only. First, there are several major issues which are
still under study by the administration and which need further analysis. The
second reason relates to our uncertainty whether the people of the Pacific South
west and their representatives in the Congress are prepared to support and work
for a specific regional plan. Many voices have been heard in the region during
recent months. A general consensus has developed in favor of a regional approach
but no broad agreement has been evident as to a specific type of regional plan.
“ Obviously, our extensive planning efforts will have been wasted unless suffi
cient unity can be attained by the water leaders of the respective States and their
representatives in the Congress.
“ If such unity is forthcoming, I can say with confidence that the final deci
sions will be made and the administration will give its full support to a sound
regional plan that will achieve the objective of water sufficiency for the Pacific
Southwest."
That unity has been largely achieved. The administration has concluded its
study. The program recommended in this report is a sound approach to the water
problems of the Colorado Basin . It poses no threat to the interests of any other
region . It is responsive to the call made in your letter to me of November 27,
1962, and in your address of September 28, 1963, to the Arizona Reclamation
Association.
The Bureau of the Budget has advised that there is no objection to the sub
mission of this report from the standpoint of the administration's program .
Sincerely yours,
STEWART L. UDALL,
Secretary of the Interior.
Senator KUCHEL . Mr. Secretary , if you say that you offer here what
is in Senator Hayden's bill and Senator Jackson's bill today as a first
step toward a regional development, I most respectfully suggest that
the step you outlined in detail in 1965 would be far more preferable,
because that was the step concurred in , Mr. Secretary, by representa
tives of every State in the basin, upper and lower.
Secretary UDALL. Senator, let me address myself to this , because I
do not think the current administration bill abandons in any way the
regional approach which we supported 4 years ago at the time of the
Supreme Court decision. We pointed out then, and it took us 2
years to persuade some people that this was the true situation , that
the whole basin was in trouble, that the river was short, and that the
runoff estimates of 1922 in Santa Fe were too optimistic.
There are two things in this legislation , or that can be put into it,
that assure the regional approach . One is the type of language that we
suggested that the committee could include to establish a basin account.
This could be done with the Hoover - Parker - Davis system power
revenues. It is curious to me that some people don't want to talk about
that.
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The second thing is a National Water Commission study that I
now see as a predicate, as the first step necessary before there be action .
I want to be brutally candid on this .
I participated in discussions 2 and 3 years ago when the Columbia
River was discussed as an alternative source of water for the Colorado
River. The Bureau of Reclamation people pointed out, and I think
they were probably right, that if you are going to have a large im
portation program , to get economies you had to go to a project of
large size.
I did not realize at that point, but I learned rather quickly, how
seriouslythe people in the Northwest objected to an immediated march
toward the Columbia River. This is the reason it seems to me at this
point, and I think this ought to be excruciatingly clear to everyone,
that the people in the Northwest, and I think quite rightly, regard the
authorization of Hualapai Dam as a gun pointed at the Columbia
River.
I would predict if it is authorized — I can't promise
you the President
would sign such a bill — that there are Members of Congress who will
cite it as a decision by the Congress aimed at some time in the future,
that the Congress at that point made a decision to import water from
River.
the Columbia

Therefore I came to the conclusion , after painful experience, which I
think this is the course of wisdom , that the way to get a regional plan
started is to begin with a National Water Commission study. When
the Deputy Director of the Budget, Elmer Staats — this was his idea
2 years ago, it as not mine , I was skeptical about it - proposed this
originally Ihad reservations about it. I no longer have reservations. I
think this is the right way to begin, so that we can get a bona fide look
at alternatives and not prejudge itby saying that the way to make the
Colorado River whole is to go to the Columbia River.
The more that I have learned, as I have looked at weather modifica
tion, as I look at advance waste treatment and the reuse of sewage
effluent, as I look at the big bold steps we are taking in water desalini
zation , I think it would be foolish to be making a decision at this time
by saying we must authorize Hualapai Dam , because that is the only
way that we can get the money that we need to go to the Columbia
River .
Senator KUCHEL. You do, however, do you not, recommend further,
and state to this committee, that if the committee saw fit to authorize
the construction of a dam on the river , which by the production of
hydroelectric power would feed a fund , you would have no objection
to that; is thatnot a true statement ?
Secretary UDALL. We would have a very big objection to authoriza
tion of a dam. We don't think a dam is needed . If the committee wants
to set up a basin account, and I think it should, the way to do it is to
base it on a project that is half paid out, one of the best on the river, the
Hoover -Parker -Davis complex. Go ahead and establish a basin account
with that as the initial base .
Why do we have to inject controversy ? The reason that I support
Senator Hayden's bill is that it tries to eliminate controversy. Let's not
put controversy back in unless we absolutely need to , and we don't
need to. That is the point we are trying to make.
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Senator KUCHEL. You took the dam out because you felt that that
would avoid a controversy.
Secretary UDALL. I think this is very important. This is the way we
achieve an objective. That is the traditional way. A dam isn't necessary.
If a dam were absolutely necessary, Ithink we would have to authorize
a dam . It isn't necessary, and therefore why should we ? I think the
burden is on those who say we need a dam .
Senator ANDERSON. Will you yield for one question ?
Senator KUCHEL. Sure.
Senator ANDERSON . Do I understand, Mr. Secretary, that if
Hualapai Dam is authorized you are going to oppose it?
Secretary UDALL. We are opposed to a bill with a dam in it.
Senator KUCHEL. Mr. Secretary, do you believe the public interest
would be served by studies being made of areas of potential water sur
plus by which that surplus might be transported to areas of deficiency ?
Secretary UDALL . I think what the Nation needs , and I believe this
today although I did not see it that way 2 years ago, is the modern
approach to conservation of resources. You look at all alternatives,
and this enables you to make a series of choices. It enables you to do
what is the best thing, which is usually the most economical thing.
Why, as a beginning step would you want to go to the Columbia
River and build a tremendous aqueduct, and import $ 65 -per -acre- foot
water when you can produce it through weather modification for $1 ?
Therefore I think you are going to have to make a series of decisions
over a period of years. You begin by doing the thing that is most eco
nomical, and ultimately if you must do the things that are more costly
and more controversial, well, you do them.
You will probably have a whale of a fight doing it, but I think the
prudent way to plan resources is to look at your alternatives and do
the least controversial thing that is most economical first, and move
on from there .
Senator KUCHEL . You used the word “ Columbia .” I didn't .
Secretary UDALL . Senator, the word is in the room . It is there. I
learned it the hard way , and I think we might as well be honest about
it. That is the only way Iknowhow to approach it.
Senator KUCHEL. But I am learning it the hard way too, and in
August 1965 ,Mr. Secretary, when one of the Representatives in the
House, Mr. Reinecke, said :
Is the Central Arizona Project an end in itself or is it the long -range plan of
the Department to incorporate other features of the original Southwest water
plan of the future ?

You said
I think the important answer to that is that the main feature of the bill, to
me the heart of the bill, is not the central Arizona project. The heart of the bill is
the basin account, and the basinwide approach , which opens the door to whatever
the region needs in the future. I think that this is a first phase, and an import
program ofsome kind is the obvious second phase. We now propose a vehicle with
the major hydroelectric dams on the river committed to produce revenues for
whatever the region needs in the future.
Mr. Secretary, I will say to you in my judgment this committee
almost unanimously would agree on a regional bill . This is my view . I
think most members on this committee are ready to say, " Let's have
studies made. Let's give some consideration to what Secretary Udall

164

CENTRAL ARIZONA PROJECT

said , that the specific problem of the Southwest has more urgency
than any other area in the country .” I think this committee would give
consideration to the type of financing necessary, which would be dif
ferent from what you have suggested here, and I think that some legis
lation similar to what your good brother, who is sitting over there
Secretary UDALL. Don't do that to me.
Senator KUCHEL ( continuing ). Sponsored in the House of Repre
sentatives last year could go to the President. Would you quarrel, Mr.
Secretary, with
Secretary UDALL. I think he has some very controversial provisions
in his bill that I don't think could pass the House much less get a signa
ture on it.
Senator, I am not retreating one inch from my beliefthat the only
wise thing for the people of the Colorado River Basin is to work to
gether on a regional basis to solve their problems. I would like to see a
basin accountestablished in this legislation, and I agree precisely with
what I said at that time .
The thing that amazes me though is the attitude of some people, par
ticularly the people in your State, concerning the one big dam in the
region . Hoover Dam is not producing revenue for water. It never has
been. Why not use it to establish a basin account ?
Is it because the power users in southern California don't want to
pay a little extra the way everybody else is for water ? This dam is
built. It is half paid out. It is there ready to go to work for the basin,
but no, we don't want to put it in the basin account. We want to au
thorize Hualapai. Why ? Because this is the downpayment on the
Columbia River. Now that is clear to me.
Senator KUCHEL. You should be ashamed of that statement, because
you and I are friends, and I hope that the difficulties that we face in
this legislation we can overcome, and I think that the history of
Hoover Dam and how it was built and who paid for it might indeed be
a subject of discussion , but I would prefer to look forward rather than
backwards, and I prefer to try to bind up wounds rather than to stick
a knife in people.
As far asI am concerned , I want in good faith to go back to the rec
ommendations which you made to this committee 2 years ago, and use
that, Mr. Secretary, as a basis for helping the people of Arizona, with
out damaging anybody else .
Secretary UDALL. Senator, the sad truth is the 89th Congress did not
act, and itdid not act because there was too much controversy. Senator
Hayden's bill, which is in agreement with the position of the adminis
tration and the President, proposes to eliminate controversy and to get
started . It, plus the National Water Commission would do just that.
Five or six years from now we can all , those of us who are still here, sit
down and make some decisions at that time. But the water crisis is not
so critical that we can't spend 5 years to have a real searching look at
alternatives by a national water commission . I really believe this.
Senator KUCHEL . Your statement to the committee is, however, that
the water needs of the Pacific Southwest are going to be satisfied only,
to use your word, by augmentation of waters ?
Secretary UDALL. I think some kind of augmentation is obviously
needed . Clearly it is.
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Senator KUCHEL. An augmentation includes among other potentials
the possibility of importing water , which is surplus to another area's
need, is that not true ?
Secretary UDALL. Northern California, or any other river basin.
This is the modern approach .
Senator KUCHEL . Alaska .
Secretary UDALL . Look at the alternatives. Here the State of Cali
fornia, with its magnificent big State project in which we are your
partners, is rapidly completing a diversion system to southern Cali
fornia. It hasn't delivered water yet. And so we are not in a position
of a crisis in California, in the sense that 5 years is crucial, or even
10 as I read the record. It is crucial for Arizona. It has a very crucial
problem , much more so than the other States.
Senator KUCHEL. I would like, Mr. Chairman, to have the right to
submit some questions in writing to the Department to be included in
the record .
Senator ANDERSON. Is there objection ? There is none .
Senator KUCHEL. I have no other questions. Thank you very much .
Senator ANDERSON . Senator Hayden .
Senator HAYDEN . No questions.
Senator ANDERSON . Senator Bible.
Senator BIBLE. No questions at this time. I want to ask some ques
tions of some of the departmental people, but I will reserve my time .
Senator ANDERSON . Senator Allott.
Senator ALLOTT. Yes . Mr. Chairman, before starting, I wonder if
I could inquire of the Chair what the plans of the chairman are with
respect to these meetings. We have a lot of people here. I realize that.
On the other hand, we have an unresolved question on the Senate floor
which may demand our attention , and more than just walking in to
participate in the vote. What are the Chairman's ideas about that ?
Senator ANDERSON . I have been through two of the hearings on
projects some years ago . I assume there are a great many questions
on the controversy here today. I think we might recess at 12:30 and
resume at 2:00, or we might recess at 1 o'clock and resume at 3:00 .
Senator ALLOTT. Mr. Chairman, could I ask this. If the situation
on the floor became such that some of us felt we had to be here, would
the Chairman entertain a request that we adjourn this meeting tem
porarily, in order that we could be there at those times ?
Senator ANDERSON. I would follow the wishes of the majority of the
committee. I would hope to keep these hearings going as long as we
can.
Senator ALLOTT. And I would hope we could too .
Senator ANDERSON . Let's proceed until 12:30 and come back at
2. Is that agreeable with the Senator ?
Senator ALLOTT. Yes. First of all, Mr. Chairman, I would like
to join in the point of view expressed by my ranking member on this
committee , Senator Kuchel, as expressed in his statements and in his
questions. I want to say that I think he has done a brilliant job of
setting out in his cross examination the basic situation in which we
find ourselves.
And so I would like to turn first of all to the item on page 96 of
the House hearings, which is found on page 21 of the summary report
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of the Department of Interior, Bureau of Reclamation . Beginning
at the bottom , I would like to ask two or three questions not covered
by the Senator from California .
The top item there showing the figures for the years 1975, 1990,
2000 , 2030 is indicated as virgin flow at Lee Ferry, which is esti
mated at 15 million acre - feet . Now I want to be sure that we are
talking about the same thing. You are not talking about a discharge
at Lee Ferry of 15 million acre - feet ?
Mr. DOMINY. No , sir. What we have done there, Senator, is take
the longest period of hydrology available to us , which goes back from
1906 through 1965. We update this every year. As we get a new year
of record we add to it.
That period equates to an average virgin flow of 15,063,000 acre
feetper year at Lee Ferry. That doesn't mean there is that much water
at Lee Ferry, because we have calculated all of the diversions and
uses in the Upper Basin .
Senator ALLOTT. So that the next item, which is the Upper Basin
depletion , shows 4.220.000 in 1975 , increasing to 5,300,000 in 2030.
Mr. DOMINY. That is correct.
Senator ALLOTT. I must say, Mr. Chairman, I do intend to go into
these figures in far greater detail with later witnesses. Now based
upon the annual hydrology of the last 30 years, and based upon the
upper States apportionment of the river , what do you estimate is
available for depletion for the upper States at this time ?
Senator ANDERSON . Does the Senator from Colorado want to know
the actual depletions from the river ?
Senator ALLOTT. Not actual depletion but what they figure is avail
able for depletion.
Mr. DOMINY. First of all, Senator Allott, did you intend to limit
this to the average available in the last 30 years when our hydrologic
studies are based on the last 60 years ? We go back to 1906 in our
records.
Senator ALLOTT. You are taking advantage of some awfully good
years, but then what do you figure is available ? Based upon the last
30 or 35 years it would change the figures considerably.
Senator ANDERSON. Senator Allott,you know what the flow for the
past 45 years has been .
Senator ALLOTT. Yes.
Senator ANDERSON . If we took the actual measurements over a
shorter period of timewe would have a shocking picture of the stream
flow . But picking up from 1906 it shows a much better picture.
Senator ALLOTT. The chairman is entirely correct, and this is what
I was really trying to get at. How much doyou figure, based upon the
hydrology of the past 30 or 35 years, Mr. Dominy, is available for
depletion in the Upper Colorado Basin ?
Mr. DOMINY. Of course , I disagree with the assumptions that we
ought to take a lesser period of recordthan is available to us to base
the judgment of the future of the Colorado River . Of course, if we
took the last 30 years, we wouldn't get 5.8 by the year 2030. We would
get something less than that.
Senator ANDERSON. Would not 45 years be a pretty fair sample ?
Mr. Dominy. I think the longest period of record is the best man can
use on any river, Senator.
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Senator ANDERSON . How are those records to be obtained ? Not very
carefully , were they ?
Mr. DOMINY. I am talking about the ones that were obtained, care
fully enough so that they can be relied upon with reasonable judgment.
That is what we have used. We went back to 1906–1906 to 1965. We
do think that period of record is a realistic one.
Senator ALLOTT. If you take the last 30 or 35 years or 45 years,
back to the year of the Colorado River compact, what figures would
you comeup with ?
Mr. DOMINY. I will be glad to supply that for the record. We can
calculate it on the last 30 years. We can calculate it on the last 45 years.
Senator ALLOTT. Let's use the last 45 years, since the Upper Colorado
River compact. Will you supply this ?
Mr. DOMINY. Yes; I will be happy to.
( The information requested is as follows:)
In the 45 -year period 1922 to 1966, inclusive, the average annual virgin flow at
the Lee Ferry Compact Point is estimated to be 13.81 million acre- feet. Studies
show that these flows could be regulated by Upper Basin storage reservoirs
without spill in this period . If it is assumed that the Upper Basin obligation to
deliver water at Lee Ferry to meet the obligations of III ( c ) and III ( d ) of the
Colorado River Compact averages 8.25 million acre-feet per year, the water
available for depletion in the Upper Colorado River Basin would be 5.56 million
acre -feet per year.
Senator ALLOTT. Then, moving down to the figures, on the basis of
your present bill , you assume that there will be 2,142,000 acre- feet
available for the central Arizona project in 1975 ?
Mr. DOMINY. That would be available. It would take a larger aque

duct than 2,500 feet to actually move that amount into the central
Arizona project. We show 1,650,000 acre- feet.
Senator ALLOTT. That would fall to 822,000 by the year 2030.
Mr. DOMINY. That is correct, as the Upper Basin depletions increase
with project completions.
Senator ALLOTT. So that you would have a project in Arizona, then ,
if you constructed a larger aqueduct,in which the water available for
Arizona in 50 years has been depleted by 21/2 times.
Mr. DOMINY. Well, not quite that much .
Senator ALLOTT. Approximately .
Mr. DOMINY. Approximately that ; yes, sir.
Senator ALLOTT. It is the difference between 8 and 21 , and that is
about 212 times.
Mr. DOMINY. Yes.
Senator ALLOTT. In fact, I think that is a little over 212 times .
Mr. DOMINY. Yes. Our whole projection of the central Arizona
project, Senator Allott, is one of preserving the economy and permit
ting the agricultural economy to continue as long as possible. We rec
ognize that agriculture will gradually diminish , and that eventually
what assured water is available from the project will be used for
municipal and industrial purposes . Our payout is predicated on that
basis .
Now , fortunately, the agricultural operations are based largely on
use of ground water. In the good years we will slow down the deple
tion of this ground water substantially with this project, and thereby
prolong the agricultural base potential of Arizona. But, inevitably,
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it will decline, unless the Colorado River is augmented with addi
tional supplies of water from some source .
Senator ALLOTT. So that what I am really trying to get at is this :
that if, as is proposed in the administration and Hayden -Fannin bill,
only the Dolores and the Animas - La Plata projects are authorized in
Colorado, and then it would be as it has been for many years, to the
advantage of the Lower Basin States to slow down the further author
ization in Colorado, because then a difference between the 822,000 in
the year 2030 and the 2,142,000 in 1975 would, of necessity, have to
come out of the Upper Basin water.
Mr. DOMINY. It is certainly true that until the Upper Basin puts its
full compacted water to work, we anticipate there will be a greater
quantity available in the Lower Basin .
Secretary UDALL . Senator, I would like to add something that may
be helpful to the case you are trying to make here, because there has
been a recent development ; namely, the implementation of an oil
shale development policy, which I think has a considerable bearing
on the wholeproblem of the five Colorado projects.
The West Divide project, for example, is one that I think very
clearly we see today in a way that we did not even a few months ago.
The highest and best use of water will not be for irrigation , as was
planned initially , but will be used in major part for oil shale develop
ment which is certain to occur on thewestern slope. Therefore we
already have in view a completely different economic projection in
terms of the water.
These projects are probably far more feasible for that reason
than the initial study showed .
Senator ALLOTT. I appreciate the Secretary's remarks. I think we
may find some other changes of view throughout the entire upper
State basin, so that the oil shale application may not be the only one.
The point I do want to make out of this particular matter is that,
until these others are authorized , and I will show at a later time by
examination of other witnesses , that even on the Dallas and West
Divide and San Miguel , when they are authorized and built and in
operation, Colorado will not be able to utilize its full share of the
water of the upper Colorado River compact, 51.75 , even under the 60
year figures of the Commissioner, and certainly not under the 45 -year
figure which I intend to see is put in the record .
So why t
, hen Mr. Secretary , have you chosen at this time to delete
what for Colorado is a very necessary development ?
Secretary UDALL . Senator Allott, this was a decision that was made
in the usual way, with the Bureau of the Budget playing a primary
role in this. We recommended two. We did not recommend against the
other three which were included in the House bill reported last year,
as you know . But it was felt at the time the studies were made, be
cause these were projected primarily as irrigation projects, that they
were so marginal that there should be further study.
Ithink the thing that has changed the whole picture is the promul
gation of an oil shale development policy, and I think the water from
some of these particular projects, as I indicated a moment ago , is prob
ably going to be prime water, and its highest and best use will be as
part of the total oil shale development on the western slope, rather
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than for irrigation . You will probably get 30 to 40 , to 50 times more
economic benefits from using it for municipal and industrial purposes
than for high mountain irrigation.
Senator Allort. This may be true , Mr. Secretary , but for example,
in the San Miguel, you can hardly conceive using that water for oil
shale .
Secretary UDALL . This is probably true in termsof that particular
project.
Senator ALLOTT. Now , I would like to go back temporarily to an
other matter .
Mr. Secretary, I know we have not seen eye to eye on a lot of mat
ters, but I regard you as a sincere man , who is trying to do the right
thing. But in the establishment of the National Water Commission,
the passage of that in the Senate, Senator Kuchel in the hearings
asked you :
Without in any way attempting to put words in your mouth , is it fair to say,
Mr. Secretary, that you feel there is no greater water problem in this nation
today than that which faces the States in the Colorado River Basin.

You replied :
Well, I think in terms of the pending serious water shortages that have clearly
emerged , that certainly this is the first priority area in terms of crisis.
Do you still feel that way ?
Secretary UDALL . Yes, indeed. I think this is the only honest esti
mate one can make.
Senator ALLOTT. And , as you know , an amendment proposed by
me in the Senate was that, " the Commission give first priority to the
water resource problems of the Pacific Southwest and the Colorado
River Basin . "
That was defeated in committee, as you are aware. Now , later on in
that same hearing, you stated that the Colorado River was “ an ob
vious candidate for one of the first undertakings of the Commission ."
Then later, you said , “ Acceleration of the review of the Western
water problems, with particular emphasis on the Colorado River
Basin , ' that you were favorably disposed to that.
Now, Senator Fannin asked Mr. Hughes, the Deputy Director of the
Bureau of the Budget, some questions, and he answered this way :
As Secretary Udall indicated this morning, we have supplemented our earlier
comments on the Commission by indicating that some priorities with respect to
Western problems and perhaps the Colorado River Basin in particular, would
be acceptable to use and appropriate.
Later, in a colloquy with Senator Kuchel , Mr. Hughes said further :
It seems to me that the Commission bill language, or perhaps the legislative
history, could be worded to meet the priority need as wesee it, and as the Con
gress sees it, of the West, and the Colorado River Basin in particular.
I must confess that with these words, Mr. Secretary, I cannot quite
understand your optimism in the fact that a Commission sometime in
the future is going to be able to solve these problems.This indicates
in your own words the matter of prime necessity in the Colorado River
Basin .
Secretary UDALL. Senator, let me put this in perspective, because
there is no question that the most critical water shortages that are im
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pending appear today in that geographical region which we call the
Pacific Southwest and the Colorado River Basin .
However, the problems are not so critical that a 5 -year time span
creates critical problems in its own right, and I understand the con
cern that you and Senator Kuchel have expressed .
I would be surprised , as I indicated that in my testimony , that if, of
necessity, the Commission did not give early attention to these prob
lems. But I think if you try to put guidance in the legislation , you
might very well find there are other people in other parts of the
country that think their problems are equally critical, and that you
would create confusion, rather than leaving a general choice for the
Commission to study the broad problems that the country has.
Senator ALLOTT. This is an added point, it seems to me, why the
States involved in the Colorado River Basin should proceed on their
own . On page 9 of your statement you indicate :
The Administration continues to believe that the question of an interstate
priority is one for resolution primarily by the States involved and by the Congress.
If agreement is reached on an interstate priority , we would offer no objection .
It seems to me that although you speak about interstate priorities,
that this is essentially what the Congress did, what the seven States
did , in presenting to this Congress last year the bill which was offered
in the House, which unfortunately did not become law, but that isn't
of particular significance.
À lot of things don't become law . But when I consider this with
respect to your own statement, I think that this is exactly what we did ,
and that that concept has been abandoned in favor of a concept which
gives immediate relief to one State. And let me say that no one is more
concerned than I am about the problems of Arizona and the crisis they
face.
I want to help them , but I don't want to do it at the expense of my
own great State, which has been too long deferred in its development,
or of the other States, either, of the Upper Basin or of the Lower
Basin. Therefore, I cannot understand the sudden change in policy
which does exactly this, in my opinion.
Secretary UDALL. Senator, the administration bill, I would point
out, does favor authorization of these Colorado projects.
Senator ALLOTT. Only two out of five.
Secretary UDALL. Two large ones. I think these are urgent and you
have made the case on that. We do favor the establishing of a frame
work for a regional approach , and of course, this is another matter
that is before the committee as well.
Senator ALLOTT. Mr. Chairman , do you want to stop the hearing
now ! I have quite a few more questions.
Senator ANDERSON . Mr. Secretary, we will recess. All those who are
scheduled to testify will please give their statements to the staff as soon
as possible. To avoid confusion, we would like to request visitors to
refrain from taking material from the podium . I think, Mr. Secre
tary , we will adjourn and meet again at 2 o'clock.
The meeting is recessed .
(Whereupon , at 12:35 p.m. , the committee recessed, to reconvene at
2 p.m. the same day . )
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AFTERNOON SESSION
Senator ANDERSON. We will probably have some difficulty today
because of interruptions, so we had better start on time.
Senator Allott.
Senator ALLOTT. Yes.
Mr. Chairman , reverting to the questions on water supply this morn
ing, which were answered by Mr. Dominy, is it true, Mr. Dominy, that
as of January, this year, the estimated supply of the river was 10
million acre- feet ?
STATEMENT OF HON . STEWART L. UDALL, SECRETARY OF THE
INTERIOR, ACCOMPANIED BY KENNETH HOLUM , ASSISTANT
SECRETARY FOR WATER AND POWER DEVELOPMENT; FLOYD E.
DOMINY, COMMISSIONER , BUREAU OF RECLAMATION ; AND ED
WARD WEINBERG , DEPUTY SOLICITOR , DEPARTMENT OF THE
INTERIOR - Resumed

Mr. DOMINY. Yes. December was a real good month this last year ,
about 140 percent of normal. October - November had been below nor
mal, and December overcame that, and we had a real good runoff
prospect had we been able to get normal precipitation in January,
February, March , and April. But we did not get normal precipitation
during those 4 months, and we now have a projection of only 4.3 mil
lion acre- feet runoff at Lee Ferry during April through July. This
would be one of the lower runoff years of record, if it should hold at
that level .
Senator Allott. At this point, this being the 2d of May, there is
no reason to suppose that there is going to be any more precipitation
in the mountains by way of snow of any consequence.
Mr. Dominy. You can still get snow in the high elevations, of
course, but even assuming a normal May and June and July , we still
anticipate only 4.3 million acre - feet of runoff during April to July.
Senator ALLOTT. And what is your present forecast for the water
year ending September 30, 1967 ?
Mr. Dominy. We figure 66 percent of the longtime average for our
entire water year.
Senator ALLOTT. Sixty - six percent of the longtime average ?
Mr. DOMINY. That is right, 66 percent of 15 million.
Senator ALLOTT. Is the longtime average of 60 years what you are
using ?
Mr. DOMINY. That is correct. That is the 1906–65 period.
Senator ALLOTT. So if you use the 45 -year period, it will be sub
stantially less than that.
Mr. DOMINY . No, sir.
Senator ALLOTT. Expressed in terms of percentage.
Mr. DOMINY . No , sir ; in terms of percentage it would be more , be
cause the 45 - year period is a lesser acre - foot average than the 60 -year
period.
Senator ALLOTT. What would it be then ?
Mr. DOMINY. We are figuring about 7.1 million acre - feet as the
actual yield of water for the year ending September 30 , 1967.
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Senator ALLOTT. 7.1 , did you say ?
Mr. DOMINY . 7.1 , that is right, sir . This compares with the lowest
year of record of about 5.5 million acre- feet of virgin flow .
Senator ALLOTT. And this compares with 15 ?
Mr. DOMINY. The 7.1 is the actual wet water we expect to reach
Lee Ferry. Taking into account the Upper Basin uses , the virgin flow
will be about 10 million acre - feet. That equates to 66 percent of the
long -term average .
Senator ALLOTT. That would, then , leave diversions of approxi
mately 2.9 million acre -feet in the upper river basin ?
Mr. DOMINY. That is what you are presently using at the most,
yes .
Senator ALLOTT. I would like to go in , with the Secretary, to the
matter of the proposed powerplant. Where will this proposed steam
plant be located ?
Secretary UDALL. It will be located , Senator, somewhere fairly close
to Lake Powell. We refer to it as the Page plant – Page, Ariz . , being
the nearest city. We haven't located it precisely, but it will probably
be the closest point where we can get near enough to the lake, and also
be as close as possible to the coalfields to minimize transportation.
Senator ALLOTT. I presume, then , it would be somewhere south and
west of the dam itself ?
Secretary UDALL . Yes, more south . It would be south of the lake
somewhere.
Senator ALLOTT. First of all , how much less is it contemplated
would be produced by this powerplant? You estimate 400,000 kilowatts
is needed in the central Arizona project.
Secretary UDALL. We don't have anything positive on that. I would
assume it would be a plant comparable to the Mohave plant of the
west group , which is two 750,000 -kilowatt units, with a total of 1,500 ,
000 kilowatts.
Senator ALLOTT. Two 750,000 ?
Secretary UDALL . They are thermounits ; that is right.
Senator ALLOTT. That would be 1,500,000.
Secretary UDALL. That is right.
Senator ALLOTT. Now, what would be the source of water for these
operations ?
Secretary UDALL. The source of water contemplated would be that
part of Arizona's Upper Basin entitlement that is not now being used .
We think this makes a very good solution .
Arizona was given 50,000 feet of Upper Basin water in the Upper
Basin compact because of the drainage basin in northeastern Arizona,
practically all of which incidentally is on Indian reservation . Using
this water, which must be used in theUpper Basin, for the development
of coal and the generation of power, seems to us to be the most logical
use of this water.
Senator ALLOTT. What is your estimate of the total consumptive
use of this water ?
Secretary UDALL. We have been thinking of up to 40,000 acre- feet.
There is some of that water that is already put to use , about 10,000
acre - feet.
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Senator ALLOTT. There is a little less than 10,000 acre - feet utilized
by the Indians in this area , and it is contemplated that all of this water
is subject to the control and request of the Indians, is it not !
Secretary UDALL. I would not anticipate any problem with respect
to this water that could not be worked out between the Department,
the Indians, and the State.
Senator ÁLLOTT. I don't recall the exact figures, but that exact fig
ures at the time this matter was settled , discussed ,on the Colorado
River, House Document 419 of the 80th Congress, First Session , the
amount of present depletion at that time which was utilized by the
Indians was 10,200, and the potential increase was set at 39,000, making
a total ultimate depletion of 49,200 ; is that correct ?
Secretary UDALL. This is essentially the correct figure still.
Senator ALLOTT. I am reading from page 150 of that document. So
you are simply rounding figures out above the then present depletion
up to the ultimate depletion of the river from Arizona's share of the
upstate water ?
Secretary UDALL . That is correct, Senator.
Senator ALLOTT. So then , this water would be charged to Arizona ?
Secretary UDALL. That is correct.
Senator ALLOTT. Now if the water is to be charged to Arizona, to its
Upper Basin allocation , can you tell me how much water is Arizona
presently using in the Upper Basin compared with the figures that I
just read from the 1947 report?
Secretary UDALL. I would like to give you a precise figure, Senator.
It is something in the vicinity of 10,000 acre- feet. I cannot give it to
you exactly. It is really a modest amount for irrigation use for the most
part.
Senator ALLOTT. The original report contemplated — this was, of
course, in 1947 — it contemplated the development and use of water for
tourists, and otherwise beyond that, do you know whether this has oc
curred or not ?
Secretary UDALL. Whether what has occurred ?
Senator ALLOTT. For recreation .
Secretary UDALL. No. I am told the main use of water at the present
time other than for irrigation is for Page itself , and of course, there is a
recreationalaspect to that .
Senator ALLOTT. Outside of Page, what are the locations of the
present Arizona Upper Basin uses ?
Secretary UDALL . These would be small irrigation projects on the
Navajo Indian Reservation .
Senator ALLOTT. That is on the San Juan River ?
Secretary UDALL. Yes; this would
be part of the San Juan Basin.
Senator ALLOTT. I believe it is the Paria River, isn't it ?
Mr. DOMINY. It is Indian irrigation on Chinle Creek, primarily.
Senator ALLOTT. Now , at the time the Upper Colorado River Basin
compact was executed , was it not the understanding that Arizona's
Upper Basin allocation was to be secured from the San Juan River
tributaries in Arizona , and a small amount from the Paria River in
Arizona ?
Secretary UDALL. I don't know precisely what the record was, Sen
ator. My understanding is that because Arizona had drainage in the
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Upper Basin above Lee Ferry, and rather substantial drainage, that
it was felt that it should have a modest Upper Basin entitlement. The
truth of the matter is, I think there is probably some slight drainage on
Paria which , of course, has its main drainage in Utah, but the tribu
taries of the San Juan are the primary source of Arizona runoff.
Senator ALLOTT. In the event that this plan of yours, Mr. Secretary,
should ever come into being, what measures would you take to in
sure that the steam plants' allocation would be included within Ari
zona's Upper Basin allocation !
Secretary UDALL. We would tie this down by contract, Senator.
There is already precedent for this. New Mexico has committed some
of its water in the Four Corners area which involves development of
Indian coal resources, to these big thermal plants. Nevada has just
committed a substantial fragment of its water to the building of the
Mohave plant, and that water has also been earmarked by contract.
So we do this by contract .
Senator ALLOTT. I believe this is the Navajo's chiefly, there. What
would you do if they brought a suit against the Government to pre
clude the use of this water by the Federal Government in the con
struction of this plant ?
Secretary UDALL. Senator, the truth of the matter is that the Nav
ajos are most anxious to have Arizona's Upper Basin water used and
the Hopis, too, because their reservation is covered for the develop
ment of coal. This will bring them a far greater return than any other
possible use , so that we have no conflict in that regard.
Senator ALLOTT. Have you negotiated with these tribes with re
spect to the use of the water and the use of the coal ?
Secretary UDALL . We haven't put it all together, but we have been
talking with them about it, and of course they are tremendously in
terested in this big coal development, which would be the first large
scale coal development in Arizona . It will supply the coal , by coal
slurry pipeline, to the Nevada plant and to the Arizona plant, as well.
Senator ALLOTT. Of course , you recognize that I am talking about the
Winters Doctrine, when I am talking about the Navajo's interest in
this water. It seems to me that at this stage of the game, with respect
to what has been done with relation to both the water and the coal
rights, that we are in a very speculative position , or I should say ,
rather, that you are.
Secretary UDALL . Senator, I think I can calm your concern on this
point, because the Navajos have been rather aggressive in wanting
this water used for the development of their coal resources.
Senator ALLOTT. But as I understand it, you have no agreement
with them , conditioned upon the building of the plant, either with
respect to water or coal .
Secretary UDALL. We haven't put the agreement together . We do
not see any obstacles to its consummation, however.
Senator ALLOTT. So you intend to secure such an agreement to pre
clude Arizona from using water in excess of her Upper Basin appor
tionment, in the event the steamplant is constructed ?
Secretary UDALL . I think that we would have to observe very closely
the limitations under the compact so that Arizona under no circum
stances could use more than the amount of water allocated to it . We
would have to tie that down by contract.
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Senator ALLOTT. But , of course , as long as the various projects in
Colorado remain undeveloped, it means there will be that much more
water available in the Colorado River, both for Arizona and Cali
fornia.
Secretary UDALL. What we envision is, that in an orderly and
planned way, all of the States, as their growth demands, are going
to fully utilize the water to which they are entitled . This should be the
basis of all planning.
Senator ALLOTT . I suppose then, Mr. Secretary , that you would
have no objection to an amendment to the bill which would make it
doubly sure that the water used in the steamplant would come out of
Arizona's Upper Basin allocation ?
Secretary UDALL . I think that would be a very good housekeeping
detail. I see no reason why it shouldn't be in the legislation, to tie that
point down and protect the Upper Basin States.
Senator ALLOTT. I would like to address a question to Mr. Dominy.
I assume that you are familiar with the proposal presented by Mr.
Goss, chief engineer of the Los Angeles Department of Water and
Power, and I assume that you havehad some opportunity to study
this proposal with respect to some of its technical aspects ; is that
correct ?
Mr. DOMINY. Well, to a limited degree. We certainly , at the sug
gestion of the House committee, have discussed it with Mr. Goss and
a number of his people. An inspection trip up into the canyon sec
tion was involved, but there has been no exhaustive study by the
Bureau of Reclamation technicians, Senator Allott .
Senator ALLOTT. Have you made a preliminary check as to the cost
estimates ?
Mr. DOMINY. Based on our preliminary check , we think that the
Goss estimates are plus or minus within a very narrow margin of
difference , if any.
Senator ALLOTT. A very narrow margin of difference with what ?
Mr. DOMINY. Mr. Goss' estimate is within the realm of what we
would have estimated for similar engineering works on the same time
basis.
Senator ALLOTT. Have you had a preliminary financial analysis of
this proposal?
Mr. DOMINY. Yes, to the same degree that I have discussed here.
It is certainly not a feasibility grade study that we have made and
that we would be prepared to recommend to Congress. We haven't
gone into that detail.We haven't had the opportunity.
Senator ALLOTT. Could you possibly place in the record a reason
able summary ?
Mr. DOMINY. Yes.
Senator ALLOTT. Of what the financial analysis shows on the re
payment on this ?
Mr. DOMINY. Secretary Udall sent a letter to Chairman Aspinall on
this subject , with some attached material, based on our preliminary
review , and I think that you might want to place that letter and the re
view in the record at this point to answer these questions.
Senator ALLOTT. All right. I don't have it available to me today.
( The letter above referred to follows:)
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U.S. DEPARTMENT OF THE INTERIOR,
OFFICE OF THE SECRETARY,
Washington , D.C. , April 29 , 1967 .

Hon. WAYNE N. ASPINALL,
Chairman , Committee on Interior and Insular Affairs,
House of Representatives, Washington , D.C.
DEAR MR. CHAIRMAN : Commissioner Dominy has advised me of your request
that the Bureau of Reclamation analyze the proposad for a 5,100,000 -kw pumped
storage project at or near the Hualapai Dam site on the Colorado River. This
proposal was first advanced on March 17, 1967 , by Mr. Floyd L. Goss , Assistant
Manager of the Los Angeles Department of Water and Power at hearings before
the House Committee on Interior and Insular Affairs.
To prepare a meaningful analysis of Mr. Goss' proposal presents many diffi
culties. The proposal itself was obviously lacking the complete engineering and
marketing studies which would normally be made by any Federal water planning
agency. It is obvious, however, that the proposal as made implies substantial
changes in national policy in the marketing of Federal power, including the pref
erence clause, bus -bar sales, and pricing practices . In addition , it raises serious
questions of timing in relation to the future marketing of Federally generated
peaking power in the Pacific Southwest — including the repayment of the North.
west-Southwest intertie which is already under construction.
Mr. Goss' proposal also raises new conservation issues as it would require a
re -regulating dam on the Colorado about 712 miles below the Hyalapai Dam in the
Lake Meade National Recreation Area . The pool fluctuations of this working pool
would be as much as 140 feet, which would necessitate the closing of this entire
section of the river. It would also necessitate that the re- regulating reservoir
be dredged, and the spoil placed in the mouth of Separation Canyon , a side canyon
which enters the Colorado River within the area of the re-regulating reservoir.
Nonetheless, the Bureau of Reclamation developed a preliminary analysis of
he proposal. The Commissioner's summary of that analysis is attached for your
information.
Sincerely,
STEWART L. UDALL ,
Secretary of the Interior.
ANALYSIS OF LOS ANGELES DEPARTMENT OF WATER AND POWER PROPOSAL FOR
HUALAPAI DAM
An analysis has been made of the proposal to construct the Hualapai Dam as
a 5,100 megawatt capacity pumped storage installation which was presented to
the House Committee on Interior and Insular Affairs in testimony by Mr. Floyd
L. Goss, Chief Electrical Engineer and Assistant Manager , Los Angeles Depart
ment of Water and Power, on March 17, 1967.
Mr. Goss' presentation to the Committee did not include sufficient descriptive
data on the proposed physical plant and financial arrangements to provide a
basis for engineering estimates and repayment studies . It was necessary , there
fore, to meet with Mr Goss and members of his staff and review with them
the descriptive data and assumptions to be used in the analysis. The plan de
scribed below is in conformance with the understanding obtained of Mr. Goss'
concept of his proposal.
Physical plan
The basic structure of the high Hualapai Dam would be essentially the same
as in earlier Bureau of Reclamation presentations. Certain spillway modifica
tions would be necessary. The major change in plan would involve increasing
the installed generation capacity from 1,500 megawatts to 5,100 megawatts
through adoption of a pump -back storage arrangement. In order to provide an
afterbay reservoir and pumping bay for pump -back operation , an additional
(afterbay ) dam would be constructed at river mile 244.9 , 712 miles downstream
from Hualapai Dam. The afterbay dam would be a concerte gravity structure,
rising 215 feet above the riverbed , with a gated spillway.
The afterbay reservoir formed would have a capacity of 40,000 acre-feet. All
loose material, silt and gravel deposits, and some rock would be excavated from
the afterbay and placed in the mouth of Separation Canyon, a side canyon which
enters the Colorado River within the afterbay section from both sides of the
River. The resulting spoil would be blanketed with rock excavated from the
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afterbay and placed to serve as silt detention structures for natural runoff
from Separation Canyon.
Twelve 425 -megawatt, reversible pump - generator units are contemplated at
this time, with six units in underground vaults on each side of the dam. A
switchyard would be provided as a project feature, but the main transmission
system would be constructed by the utilities receiving the power and is not
included as a project feature. The transmission facilities required top rovide
service to the Central Arizona Project pumps, however, are retained as project
features. The estimated Federal costs of this plan as compared to Mr. Goss'
estimate and to the Hualapai Dam plan included in H.R, 3300 (Aspinall) are
summarized as follows :
Summary of construction costs
(In millions of dollars)

H.R. 3300
(October
1963 prices)

Goss plan ? USBR
estimate

Goss 1
estimate
October 1963
prices

Hualapai Dam and Reservoir.
Powerplant and afterbay.
Switch yard and transmission
Coconino .
Paria
Construction camp and other.
Recreation and Fish and Wildlife.
Indian payment
Total...

138
141
188
12
11
15
19
16
540

133
516
12
11
21 |
19
16
728

142
413
93
12
11
151
19
16
721

Current
prices

EN

154
457
104
13
12
17
20
16
793

1 Current prices.
2Preliminary estimate:
Project operation
The basic assumed flows of the Colorado River used in all recent Central
Arizona Project studies were used in this analysis. The fluctuation in the
surface level of Hualapai Reservoir would be limited to 5 feet, but the afterbay
reservoir elevation would fluctuate 140 feet which would require closing the
742 mile section of the river channel downstream from Hualapai Dam to any
other use. The releases into Lake Mead from the afterbay dam would be essen
tially within the same range as those from Hualapai Dam in earlier plans.
As in past studies energy would be generated by natural river discharges
through the powerplant. In addition , the utilities would provide offpeak energy
from their systems to pump a part of the water back into Hualapai Reservoir at
offpeak times and thereby increase the water available in Hualapai Reservoir for
onpeak generation . The pumped storage plus natural runoff will provide a total
of 55 hours of onpeak operation weekly at an average capacity of about 4,850
megawatts at the bus bar.
The energy and capacity requirement for Central Arizona Project pumping
would be accommodated within the output of the plant. The remaining energy and
capacity would be sold commercially at the bus bar to the participating utilities
on long -term contracts.
The Goss proposal also suggests that as an alternative arrangement, Central
Arizona Project pumping energy and capacity could be provided by exchange
from thermal power taken out of the utility system .
Economics
In general, the analysis of the plan presented herein is based upon the premises
used in prior Bureau of Reclamation analyses of plans for the Central Arizona
Project. The portion of the costs of the power generating facilities associated
with irrigation pumping were sub-allocated to irrigation and would be repaid
without interest. Pumping power rates charged to the Central Arizona Project
were the same as those used in previous plans which included Hualapai Dam,
and the water rates for Central Arizona Project service were set at $10 and $50
for irrigation and municipal and industrial supplies respectively. Surplus reve
nues from Hoover Dam and the Parker -Davis Project after payout were included
in the payout study to assist in project repayment and to contribute to a basin
development fund.
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The Commercial sales of energy were assumed to be the energy produced
by streamflow through the powerplant less the energy required for Central
Arizona Unit pumping. This energy was priced at 3 mills /kwh at the bus bar in
accordance with the Goss plan . According to Mr. Goss' testimony, the price for
commercial capacity remaining for sale after accommodating the Central
Arizona Project pumping requirements, would be negotiated. For purposes of
analysis, the effect on the development fund balances which would be produced
for various capacity charges was determined . Representative examples are listed
below for comparison with the Administration plan and the H.R. 3300 plan .

Plan

Total
estimated
cost
(including
CAP)
(millions
of dollars)

Administration plan.
H.R. 3300 (Hualapai).
Goss plan .
With $4.40 per kilowatt charge .
With $ 9 per kilowatt charge .

719
1,167
1, 348

Development fund balance ( including Hoover,
Parker -Davis revenues) (millions of dollars)

Year
2025

(Hualapai
contribu
tion)

500
768
768
2,030

Year
2047

(0 )
(370 )
(370)
(1, 630)

(Hualapai
contribu
tion )

1 (110)
(845)
(1 , 042 )
(2, 790)

1 , 191
1,849
2, 045
3,790

1 From surplus thermal power generation.
In his testimony, Mr. Goss suggested that, if it were thought to be desirable,
the utilities could provide a cash prepayment of capital costs associated with
the generating facilities. This proposal would reduce the Federal investment ;
however, the utilities would then expect to negotiate a lower capacity price
commensurate with their investment costs. Because investment costs to the utili
ies would be higher than those of the Federal government, a net reduction
in the development fund prepayment arrangements would be anticipated.
Prospects for marketing Hualapai capacity
It can be seen from the above that under the Goss plan, a charge of $ 4.40 /kw
for Hualapai capacity would net a Development Fund Balance equal to that
developed under H. R. 3300 by the year 2025 and nearly $ 200 million more by
the year 2047. The lowest cost alternative source of peaking available to the
Los Angeles area in the foreseeable future is that to be obtained from the
Northwest via the Pacific Northwest -Pacific Southeast Intertie . The established
Bonneville price of this capacity is $ 9 /kw at the Oregon border . If the charge
for capacity at Hualapai Switchyard is made equal to this competitive price
of $ 9 /kw then the Development Fund Balance would be increased by 114 billion
dollars at year 2025 and nearly two billion dollars by year 2047 as compared to
amounts developed under the H. R. 3300 plan .
Under the Goss plan , it is estimated that the average amount of peaking
capacity available from Hualapai for commercial sale ( after subtracting
project pumping loads ) will be over 4800 megawatts by about 1990. The table
below shows estimated loads and resources in the Pacific Northwest - Pacific
Southwest interconnected systems areas which indicate that there will be an
ample demand for additional power resources such as Hualapai.
Estimated loads and resources, Colorado River Basin and Pacific Northwest areas
(southern California, Arizona, Utah , New Mexico, southern Nevada, western
Colorado, southwestern Wyoming, Oregon, Washington , and Idaho)
Megawatts at load, year
1976
Estimated loads..
Estimated resources 1
Deficit to be served by future power sources
Probable peaking requirement (at 35 percent)

56, 400
54,000
2,400
840

1980

71, 200
60,000
11 , 200
3,920

1 Existing and planned , including intertie, MWD desalting plant, and Coulee 3d powerplant.

1985

92,000
69,000
23, 000
8, 050
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Secretary UDALL . Senator, I should like to comment on this because
I think we should make the record clear.
To me, the fact that there has been no opportunity to make a full
scale depth analysis of this causes the Goss proposal,really, to become
to my way of thinking a very powerful argument for what is proposed
in the administration approach. That is to have a much fuller study
made, including a study by the National Water Commission, of the
Hualapai site .
The biggest question that it raises in our minds is a question of a
market for the power. To authorize it now probably would be prema
ture by several years. It might endanger the repayment of the intertie
between Hoover Dam and the Pacific Northwest. We have none of the
related intertie power sold at the present time . We are in the process
of building, and we have very serious questions about the timing
with regard to marketing the power.
Senator ALLOTT. I will ask this of Mr. Dominy. From a physical
standpoint, do you believe the Goss plant is practical?
Mr. DOMINY. From an engineering practicality, yes. It will involve
an afterbay of major proportions somewhere between that point and
the upper part of Lake Mead, because there will need to be very wide
fluctuations in the afterbay in order to accommodate the releases that
would give the peaking capacities that the Goss proposal envisions.
Senator Allotr. It would give a greater opportunity for the devel
opment of generating peaks in the Hualapai Dam than considered in
the original proposal, would it not ?
Mr.DOMINY .Yes . An afterbay is provided which would accommo
date the capacities that Mr. Goss has projected , with very little more
fluctuation in the Hualapai Reservoir.
We have projected a 4 - foot fluctuation in the Hualapai Reservoir
under the 1,500 -megawatt plant. Under the Goss proposal, with the
pump -back storageand the requisite regulatory afterbay, you could
probably hold fluctuation in the Hualapai Reservoir to 5 feet.
Senator ALLOTT. Do you see anything in that proposal , the Goss
proposal, that would pose any exceptional construction or engineering
problems ?
Mr. DOMINY. No, nothing out of the ordinary as far as construction
would be concerned.
Senator ALLOTT. How does your preliminary estimate — I haven't
seen your paper - differ, if at all , compared with the figures presented
by Mr. Goss ?
Mr. DOMINY. There really isn't any major difference. The Goss esti
mate that was put into the record in the House, was $ 728 million for
the total job that he discussed . We estimate just a little less at October
1963 prices, because that was what our studies were based on .
If you index our estimate up to current prices, it would be more .
We would have it up to about $ 793 million. So I'd say it is just on
a plus or minus basis. The difference is too nebulous to discuss in
detail .
Senator ALLOTT. It is not really much more nebulous than the
powerplant at Page at this point, is it ?
Secretary UDALL . I am afraid, Senator, I would have to take serious
disagreement with you on that point. The Page plant would un
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doubtedly be very similar to the Mohave plant and the latest plant in
New Mexico in the Four Corners area .
We are far along in the negotiations. The Goss plan, to be quite
candid about it , was pulled out of a hat a few months ago at the time
of the House hearings, and has not been thoroughly studied by anyone.
In my judgment it is not the type of study that the Bureau of Rec
lamation takes pride in presenting when it comes before a committee .
Senator ALLOTT. In conformity with your remarks that we have
got to be visionary in this matter , don't you think that it deserves the
same study that the Page plant would ?
Secretary UDALL . Indeed , I do think it deserves study. This, to
me, adds weight to the argument that development of the Hualapai
site itself should be deferred at this time and should be studied further,
in order to determine at some point in the future, after the National
Water Commission's report is in, what the future of that site should
be.
Senator ALLOTT. Would this proposal, the so-called Goss proposal
it would develop, as I understand it, 5,100 megawatts as compared
with the 1,500 -megawatt installation previously considered for Hual
apai .
Secretary UDALL . The pump -back feature would add additional
peaking power, yes, sir.
Senator ALLOTT. Are those figures approximately correct, Mr.
Dominy ?
Mr. DOMINY . Yes. The Goss proposal was based on an installed
capacity of 5,100 megawatts forpeaking purposes .
Secretary UDALL . I might add, Senator, the Goss plan is also note
worthy in that it stirs up a great deal of new controversey, both with
regardto conservation issues and with regard to powerpolicy . The
Goss plan proposes that the Federal Government build Hualapai and
the utilities build the lines in and take the power off at the busbar.
It seems more designed to meet, or stir up, controversy than quiet it.
Senator ALLOTT. Mr. Secretary, I am also concerned about con
troversy, too, and yet having been in the water business for some 37
years now , I have found that you cannot get into the water business
without getting into controversy, and so Ithink we need to ask our
selves, what is the best for the development of this region , not Arizona,
but for the region , if we are to consider that.
Now, I would like to go back to another matter. There seems to be
some confusion about what has occurred in the past. Mr. Secretary,
you did recommend in the hearings in the Senate here in 1964 that the
Hualapai Dam be built, did you not ?
Secretary UDALL . As I recall, in 1964
Senator ALLOTT. I don't wish to try and trap you , sir. Let me
read from your statement.
Secretary UDALL. I think I can clarify it .
Senator ALLOTT. I want to read it into the record anyway It is
found on page 31 of those hearings, part 1. You said :
I recommend that your consideration of S. 1658 be directed to careful con
sideration of the total needs and problems of the region, so that existing differ
ences within the area may be resolved and a consrtuctive program of action agreed
to.
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I have submitted with my report on S. 1658 for the use of the committee as it
deems appropriate the Department's current draft of legislation designed to
authorize the regional development and a plan of development for the region.
The draft legislation would authorize in addition to the central Arizona project
the Bridge Canyon and Marble Canyon power projects, the Dixie project, S. 26 ,
the southern Nevada water supply project, S. 2388, and certain other needed
developments of the Pacific Southwest.
Secretary UDALL. Yes, Senator. The 1964 hearing was exploratory
in nature. At that point , the Bureau of Reclamation either had com
pleted or was in the process of completing its studies, and this was the
Department's position. It was never the administration position .
The Department's original proposal had not gone through the Bureau
of the Budget. When it did and when we came in 2 years ago, in 1965 ,
our position was for the construction of Marble , but for deferring
action on the Hualapai site . The administration has never taken a
position favoring the Hualapai site. It has taken a position favoring
deferring action ,and study by the National Water Commission.
Senator Allott. I will ask you if, on page 317 of the hearings, you
did not say this :
If there were any other site for a major dam which did not carry with it even
the slight impairment of the park values resulting from a high dam at Bridge
Canyon, I would not favor high dam. However, the urgency of the need for water
in the Pacific Southwest and the requirements for the revenues from the high
dam under present applicable feasibility standards, in my opinion, far outweighs
the slight impairment of park values which Congress anticipated might result
in the water development proposed in the plan.
Secretary UDALL. This was a presentation of the Department's
thinking at that point. Of course, a lot of water has gone over the dam
and down the river since that point, and we have all had to refine our
views on what is appropriate at this point.
Senator ALLOTT . At one point, Mr. Secretary, you used the figure
of producing water from weather modification at a cost of $ 1 a year.
SecretaryUDALL . An acre - foot.
Senator ALLOTT. $1 an acre - foot. Where did you get that figure ?
Secretary UDALL. Senator, that is the same figure I gave you, as I
recall it, at the hearings 3 weeks ago , on weather modification . In fact,
the figures that our weather modification people, the Bureau of Recla
mation people, Dr. Kahan , have been giving us, is between 50 cents and
$ 1.50 per acre- foot. This is a present estimate, so I take $ 1 as a median
figure.
Senator ALLOTT. At the present point, I don't want to take your
figure on face value, because at the present time we have not proven
that we can produce water there at that cost or at any other cost, have
we ?

Secretary UDALL. I shall say again what I said at the hearing. I
think we are not now ready for field applications, but it is anticipated
that we might be ready, particularlyif we get increased appropria
tions, by 1975. If your question is, are we ready today, we are not.
Senator ALLOTT. You are talking here to a group of Senators who
have supported weather modification about as strongly as any group
in the United States except those who would like to put it in another
Department of the Government. I submit very respectfully that to
base any part of the argument upon the production of water from
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weather modification at this point, of $ 1 an acre- foot is certainly
speculative in the extreme; wouldn't you agree to that ?
Secretary UDALL . No, I wouldn't, because I don't think that is what
I testified . I want to be consistent.
Our judgment is that if Congress continues to support the pro
gram at the levels that we anticipate , we should be ready by 1975 to
put in a program on the Colorado watershed that would produce a 10
to 20 percent increase in runoff at a cost of 50 cents to $ 1.50 per acre
foot. This was our testimony with no ifs or reservations about it, ex
cept the reservation of Congress supporting the research .
Senator ALLOTT. And except the reservation that we can find the
technology to make this weather modification meaningful, which we
all hope for.
Secretary UDALL. We have the technology. It is a matter of refining
it, Senator, of testing it out and being ableto carry outweather modifi
cation with a precision that a scientific program should require.
Senator ALLOTT. I think some of our scientists would disagree with
your position that we have the technology. We are spending millions
of dollars every year to try to perfect the technology. I would have to
disagree with that.
Inyour statement, on page 11 , the last sentence bothers me a little
bit. You ended by saying :
* * * would permit Arizona to use its full entitlement of 2.8 million acre -feet
in those years when 7.5 million acre-feet of Colorado River water are available
for consumptive use in the Lower Basin.
Can you give me a record of what years 7.5 million acre- feet of water
have not been available there, or do I misunderstand your statement?
Mr. DOMINY. Up until the present time you are absolutely correct.
We haven't had problems in this regard . But as the Upper Basin
States build their projects and complete the river to the extent that
they permitted under the interstate compact, then we are facing the
years when there might not be 7.5 million acre -feet available to the
Lower Basin .
Senator ALLOTT. Is it your position that with the Glen Canyon Dam
in place, and Lake Powell, that this is a modification of the Colo
rado River compact, and we would not have to deliver 7.5 million acre
feet ?
Mr. DOMINY. Not at all.
Senator ALLOTT. Over a period of — it isn't 7.5 million, it is 75 million
acre - feet.
Mr. DOMINY. This is correct, and it is presumed that you will comply
precisely with the commitment of the compact to deliver a moving
averageof 7.5 million acre- feet, or, in other words, 75 million acre - feet
in each 10-year period. However, taking into account deliveries to
Mexico, with associated carriage losses, 7.5 million acre -feet at Lee
Ferry means only 5.0 to 5.55 million acre- feet for the Lower Basin
States.
Senator ALLOTT. On page 16, one other question for clarification.
You were talking about municipal and industrial water selling at a
rate of $50 per acre - foot, "in combination with an ad valorem tax of
gix -tenths of a mill per dollar of assessed valuation on the taxable real
property of the central Arizona service area.'
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I assume that you have compiled figures on that, and what would
this mean, then , that would be paid for municipal water in that area ?
Secretary Udall. The charge under our plan for municipal and in
dustrial water without an ad valorem tax would be $56 per acre - foot.
As an alternative method, you could have an ad valorem tax in lieu of
any or all of the $6 above the basic $ 50 per acre- foot rate. You could
have an ad valorem tax in lieu of a $3 increment, for instance, and
sell the water for $53. There are alternatives here.
The ad valorem idea is not new. It has been used in many projects.
For the Dixie project in Utah, for example, there was to be a relatively
high ad valorem tax there to help make the project financially feasible.
Senator ALLOTT. I think, Mr. Chairman,those are all my questions.
Senator ANDERSON . Senator Church .
Senator CHURCH . Mr. Secretary, first of all , I want to commend
you for your testimony today, for this morning and this afternoon. It
has been a long session.
I want you to know that I fully favor the comprehensive develop
ment of the Colorado River for the maximum use and benefit of the
States of the Southwest. By the same token , I favor the full use and
development of the Columbia -Snake River drainage for the maximum
development of the States that that natural basin drains in the North
west.
The only problems that we have come when efforts are made or
designs are laid to funnel water from the Northwest out of the North
west and into an entirely different river basin, to serve the needs of
another part of the country. This can only be done at the expense of
my part of thecountry.
We presently have studies underway - we have a fine State Water
Resource Board commencing studies of its own — to determine future
use we have of lands that are still to be developed in my State. These
studies will measure this potential for future growth against our
present water resources.
We think that these studies, once completed, will show that, as meas
ured against optimum development, we will be faced in the future
with a water deficiency rather than with a water surplus. As a result,
we have cause to be concerned about proposals that have been made to
divert water out of the Northwest and into another river basin .
We have five bills before us, one by Senator Allott, one by Senator
Kuchel, one by Senator Hayden , one that the chairman has introduced
by request for the administration, and one by Senator Moss . Three
of these bills contain similar language having to do with studies that
are to be undertaken by the Water Resources Council and the Secre
tary of the Interior. The language is as follows ( reading from an
analysis of the bills under consideration ) :
The Secretary, under Commission direction and conforming to the established
procedures, is authorized and directed to ( 1 ) estimate Colorado River Basin
long -range water supply available for consumptive, use, current water require
ments and growth rate of water requirements in the year 2030 .

With that we have no quarrel.
( 2 ) To investigate sources and means of supplying Colorado River system
water requirements, including loss reduction, importation from outside
sources ...

79-247-67-13
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That is just about as far as we get in this bill before serious problems
arise, because "outside sources " obviously means the Northwest. Then,
reading down, we have no trouble with the other provisions of the
study responsibilities laid out in the language of these three bills until
we reach subsection ( 6 ) which reads :
Investigate available water supply from outside sources for import, including
the ultimate needs of these areas of origin for all purposes, and estimate avail
ability of supply for import into the Colorado River system ;
Here again , we not only have very serious problems, but it is clear
that we cannot fully and adequately represent our own people in the
Northwest without taking serious objections to this language. Now, I
understand that the administration's proposal contains no language
of this kind that would authorize and direct either you as the Secre
tary, or the Council, or any other agency , to undertake this sort of
study. Is that the case ?
Secretary UDALL. That is correct . Both Senator Hayden's bill and
Senator Jackson's bill have no such provisions. If I may, Senator, I
would like to add something to this, because I think this is the course
of wisdom .
It just happens that the National Water Commission and its respon
sibilities over a 5 -year period would dovetail very nicely with the
new Columbia -North Pacific Planning Commission that has just been
created, which will be studying the Pacific Northwest needs during
the same period . Some of the States, such as your own , I know Oregon
is doing the same, are studying their future needs.
I just think it is premature, it is very clearly premature, to be talking
about, or studying, or putting anything in this legislation that attempts
to prejudge a big issue that must be confronted somewhere down the
road. I think we ought to know much more about what modern engi
neering can do , what technology can do, and what the options are,
rather than setting out in any specific direction at this point.
Senator CHURCH . Mr. Secretary, I certainly do concur in that. I
think it is very important that it is stated clearly and forcefully for
the record at this time. You remember that our alarm in the Northwest
dates back to 1963 , when the Los Angeles Department of Water and
Power indicated that they had plans that would tap the Snake River
in Idaho, and divert water out of Idaho into southern California.
Naturally, when those plans came to light, we in Idaho were very much
concerned as to what this would mean, for our own future. We were
also aware of the fact that no such plans could come to fruition with
out the active cooperation and assistance and, indeed , the financing
of the Federal Government.
I wrote to you at that time — in 1963—a letter which I think perhaps
you will recall. The last paragraph of that letter reads as follows :
It is inevitable that the sponsors of this most recent California scheme will
seek to involve the Federal Government in their plans. For this reason, I make
the request that you issue a definitive statement of the Administration's position
respecting this Los Angeles proposal to divert Idaho water to Southern
California .
Under date of December 9, 1963, you replied to my letter, and the
last paragraph-well , your reply was rather short - so let me read it
all into the record :
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DEAR SENATOR CHURCH : This is in reply to your letter of November 21 concern
ing the Los Angeles proposal to divert Snake River water to the south.
As you know, the suggestion that the Snake River in Idaho could provide a
source of water for Southern California was advanced by an official of the Los
Angeles Department of Water and Power. The water needs of the Southwestern
United States are critical, and it is in the national interest that they should be
satisfied .
However, I fully agree that it would be the height of folly to create a water
shortage in Idaho in order to relieve one anywhere in the Pacific Southwest. I
can assure you categorically that the Administration of President Johnson has
no intention to divert Idaho water to other regions or river basins. You can
assure the people of your State that their water resources will receive full pro
tection and move toward full development for Idaho uses while this Administra
tion is in office.

That ends the letter. Since that was 1963 , I would like to ask you,
Mr. Secretary, if your letter still represents the position of the Johnson
administration on the question of possible diversion of water from
Idaho or any other State in the Northwest ?
Secretary UDALL. I think, Senator, I can say again categorically
that that was our position , that still is our position ,and I am pleased
to be able to reassure you on that point at this time.
Senator KUCHEL. May we understand that answer to be responsive
to your question so there is no question at all about it, Senator? May
the reporter read your question so that the Secretary understands
exactly what he said " yes" to.
Senator CHURCH . Yes.
Senator KUCHEL . You did not confine that to Idaho. You confined
that to every State of the Northwest.
Senator CHURCH . If the reporter will read the question please, and
the Secretary may readdress the question , and if he has any changes
in his answer, let the record show what they are.
Senator ANDERSON . Read the question and the answer as it there
appears.
( The reporter at this point read back the question and answer above
referred to. )
Senator KUCHEL . That is the Secretary's answer to that question,
and the record is clear on the point. I just wanted to be sure that there
is no misunderstanding.
Senator CHURCH . Do you want to modify your answer in any way ?
Secretary UDALL . The Senator's question in the letter that I re
sponded to was related to the State of Idaho . I was not aware that he
broadened it.
I have been one who in the period when there has been discussion
about the Columbia River have said that I did not ever expect to see
a headwater diversion at anytime. I thought it was foolish to plan
and contemplate taking any water from the Columbia River that was
not water taken out below Bonneville Dam after the Northwest was
through with it ; in other words, waste water that would go into the
ocean .
Now , my position on this has been clear throughout
Senator CHURCH . Yes.
Secretary UDALL ( continuing ). And I want to make it clear again
today.
Senator CHURCH . So there is no misunderstanding, Mr. Secretary,
I meant, of course, to confine my question to the content of the original
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letter, and I will now do it. Is it still the decision of the administra
tion that you are categorically opposed to the diversion of water out
of the State of Idaho, into the Southwest ?
Secretary UDALL. I can say, categorically, that is our position. It
has not changed .
Senator KUCHEL. You have to have a couple of policemen around
this committee .
Senator CHURCH. Mr. Secretary, I appreciate getting that testimony.
It means a great deal to me, because we are unable in my State to
justify the enormous costs that would be involved in diverting water
from Idaho into southern California , or any other part of the South
west, and there applied to the land for irrigation , when there is so
much unirrigated land still to be placed under water right at the point
of diversion , where, of course, the cost would be a great deal less.
On that same point, it seems utterly and uneconomically indefensi
ble to propose diversions into the Southwest while Idaho still remains
so largelyundeveloped , and while there are hundreds of thousands of
arid acres close to the source of water supply that can and will in the
future be placed under irrigation .
Secretary UDALL. Senator, the thinking that is expressed by you and
what I was responding to is that if the course of the growth of the
country continues , we will need just as many more potatoes as we will
grapes and grapefruits, let's put it that way.
Senator CHURCH. Thank you very much, Mr. Secretary, for your
testimony.
Senator ANDERSON . Senator Fannin .
Senator FANNIN . Mr. Chairman.
Mr. Secretary, as I understand your statement , there is no doubt in
your own mind as to the present need for the central Arizona project,
nor as to its justification ; is that correct !
Secretary UDALL. I think this is the thirdtime that I have made a
presentation to this committee on Arizona's needs, Senator, and I
haven't stressed it today because I think it is accepted by everyone as
a fact. If the need was critical 2 years ago, or 3 years ago, it is even
more so today.
Senator FANNIN . The question I ask you, then, is correct ?
Secretary UDALL . Yes .
Senator FANNIN. Do I understand you to say also that there is no
real opposition to the central Arizona project ?
Secretary UDALL . There is none that I know of in the State of Ari
zona , Senator. There is more unity today than there ever has been . I
know of no differences of view with regard to that, and of course , I
haven't heard any expression of opposition today to the central Ari
zona project itself.
Senator FANNIN . Thank you.
Now, although you have assumed a California 4.4 million acre - feet
priority for purposes of a study of the central Arizona project, for
instance, your summary report, it is true, is it not , shows that there is
no such 4.4 priority in existence ?
Secretary UDALL. That is true. Presently, unless Congress writes
one into law , there is none .
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Senator FANNIN . During the testimony today we have discussed
the size of the aqueduct. We have a summary that is on page 21 of the
“Summary Report” and on page 96 of the “ House hearings.” I would
just like to cover that subject momentarily.
Isn't it economically sound to have flexibility in the aqueduct ca
pacity ? I would also want you to state the cost to have the aqueduct
size increased. As you know , we all hope to have additional water in
the Colorado River, or additional water available to Arizona, through
weather modification , importation , desalination, water exchanges, or
from some source . So wouldn't it be better to build a larger aqueduct
originally ? I am speaking of 3,000 -cubic -feet-a - second flow .
Mr. DOMINY. Senator Fannin, on a purely cost /benefit basis, you
can justify an aqueduct larger than 2,500 c.f.s. capacity , and still come
within a favorable benefit /cost ratio . This is true.
Senator FANNIN. I notice in the summary of the Bureau of Rec
lamation's observation on water and supply studies that — and of
course , this would be taking into consideration a 4.4 guarantee to Cali
fornia which , as I stated , does not exist - we have 1,650,000 in the year
1975, with a 2,500 c.f.s. aqueduct, whereas it would be a possibility
with a larger aqueduct to take 2,142,000 . Now , would the 3,000 c.f.s.
aqueduct carry that additional amount ?
Mr. Dominy. It would carry considerably more especially in the
early years when the water was available. You could divert a greater
quantity of water available in the river.
Senator FANNIN. It would be up to the amount of 2,142,000 avail
able in the year 1975.
Mr. Dominy. It would be nearly that.
Senator FANNIN . Then , too, would it have this disastrous effect
under this 4.4 guarantee ? Going to the year 2030, we go from 822,000
down to 676,000 by the lack of capacity in the aqueduct. That, of
course , would be corrected, as I understand it, if the aqueduct carried
3,000 c.f.s.
Mr. Dominy. Yes, you could divert, as an average, a little larger
amount, because you could get a higher proportion of that which
was available in good years that would be beyond the capacity of a
smaller canal.
Senator FANNIN . And, of course , we have the demand for a much
larger amount of water in the State of Arizona than is involved in any
circumstances we have discussed.
Mr. DOMINY. That is correct, and you would have the capability
of using it by just not pumping from the groundwater reservoir.
Senator FANNIN. There has been some discussion about the alloca
tion of shortages, and I would like to ask the Secretary to answer this
question : The Congress, in the Boulder Canyon Project Act, has
already determined who should allocate shortages, isn't that true ?
Secretary UDALL . I would like the Deputy Solicitor to answer that.
Senator FANNIN. Could we have read into the record the Supreme
Court's confirmation of that statement ?
Mr. WEINBERG . Yes, I think I have it here.
Senator ANDERSON. Without objection, it will be included in the
record.
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( The confirmation , above-referred to, follows :)
EXCERPT FROM OPINION OF THE SUPREME COURT IN ARIZONA V. CALIFORNIA ,
373 U.S. 546, PP. 592–594
III . APPORTIONMENT AND CONTRACTS IN TIME OF SHORTAGE
We have agreed with the Master that the Secretary's contracts with Arizona
for 2,800,000 acre- feet of water and with Nevada for 300,000 , together with the
limitation of California to 4,400,000 acre -feet, effect a valid apportionment of the
first 7,500,000 acre- feet of main stream water in the Lower Basin. There remains
the question of what shall be done in time of shortage. The Master, while de
clining to make any findings as to what future supply might be expected , never
theless decided that the Project Act and the Secretary's contracts require the
Secretary in case of shortage to divide the burden among the three States in this
proportion : California 4.4/7.5 ; Arizona 2.8/7.5 ; Nevada 0.3 /7.5 . While pro rata
sharing of water shortages seems equitable on its face,ºr more considered judg
ment may demonstrate quite the contrary. Certainly we should not bind the
Secretary to this formula . We have held that the Secretary is vested with con
siderable control over the apportionment of Colorado River waters. And neither
the Project Act nor the water contracts require the use of any particular formula
for apportioning shortages. While the Secretary must follow the standards set
out in the Act, he nevertheless is free to choose among the recognized methods of
apportionment or to devise reasonable methods of his own. This choice, as we see
it , is primarily his, not the Master's or even ours. And the Secretary may or may
not conclude that a pro rata division is the best solution .
It must be remembered that the Secretary's decision may have an effect not
only on irrigation uses but also on other important functions for which Congress
brought this great project into being — flood control, improvement of navigation ,
regulation of flow , and generation and distribution of electric power . Requiring
the Secretary to prorate shortages would strip him of the very power of choice
which we think Congress, for reasons satisfactory to it, vested in him and which
we should not impair or take away from him. For the same reasons we cannot
accept California's contention that in case of shortage each State's share of water
should be determined by the judicial doctrine of equitable apportionment or by
the law of prior appropriation. These principles, while they may provide some
guidance, are not binding upon the Secretary where, as here, Congress, with full
power to do so, has provided that the waters of a navigable stream shall be
harnessed , conserved , stored, and distributed through a government agency under
a statutory scheme.
None of this is to say that in case of shortage, the Secretary cannot adopt a
method of proration or that he may not lay stress upon priority of use, local
laws and customs, or any other factors that might be helpful in reaching an in
formed judgment in harmony with the Act, the best interests of the Basin
States, and the welfare of the Nation . It will be time enough for the courts to
intervene when and if the Secretary, in making apportionments or contracts,
deviates from the standards Congress has set for him to follow , including his
obligation to respect “ present perfected rights” as of the date the Act was
passed. At this time the Secretary has made no decision at all based on an actual
or anticipated shortage of water, and so there is no action of his in this respect
for us to review . Finally, as the Master pointed out, Congress still has broad
powers over this navigable international stream . Congress can undoubtedly re
duce or enlarge the Secretary's power if it wishes. Unless and until it does, we
leave in the hands of the Secretary, where Congress placed it, full power to con
trol, manage , and operate the Government's Colorado River works and to make
contracts for the sale and delivery of water on such terms as are not prohibited
by the Project Act.
Senator FANNIN . Thank you . I have no further questions.
Senator ANDERSON . This morning Senator Jackson reserved his
right to question the Secretary. We will go back to him now for
questions.
96 Proportion of shortage is the method agreed upon by the United States and Mexico to
adjust Mexico's share of Colorado River water should there be insufficient water to supply
each country's apportionment.
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Senator JACKSON . I have just a few questions, Mr. Secretary, with
reference to the so -called Goss plan .
First of all, I want to commend you for your testimony here. I think
it has been extremely helpful, and you have been most patient in going
into all the details of the administration's proposal, as well as the
other proposals that are now pending before the committee.
Am I correct, Mr. Secretary, in understanding that the so - called
Goss plan will require two dams on the Colorado River !
Secretary UDALL. Yes, this is correct. It would require an after
bay.
Senator JACKSON . Do you recall how far below the Hualapai site
the second dam would be located ?
Secretary UDALL . According to the Goss plan , it would be about
71% miles below .
Senator JACKSON. The purpose of the second dam , I take it, is for
reregulation ?
Mr. DOMINY. That is correct, Mr. Chairman. In order to get the
kind of peaking capacity that the Goss plan is based on , you would
have to fluctuate the river very widely immediately below Hualapai
Dam , and you also would have to have the afterbay capacity to store
water to pump back during the off -peak time.
Senator JACKSON . Would it be necessary to excavate the reservoir
area between Hualapai Dam site and the dam below ?
Mr. DOMINY. Yes. There are a number of possible sites. The one
that the Secretary mentioned, about 71,2 miles below Hualapai Dam
site, would require the least amount of additional river commitment,
but in order to get the capacity that would be needed in the afterbay,
you would have to excavate the loose material that has accumulated
there over the years, and move it into Separation Canyon on each side
of the river.
Senator JACKSON. What will you do with this spoil? This is going
to be a real problem , isn't it ?
Mr. DOMINY. If that site were the one selected , and there are a
number that would need to be considered, the spoil would be placed in
Separation Canyon .
Senator JACKSON. Aren't you getting into some real esthetic prob
lems in the area ?
Mr. DOMINY. Yes. The Secretary mentioned that very fact. One
proposal would be to move the spoil into Separation Canyon on each
side of the river, and create a debris and silt dam . Then , when you
excavated for the underground powerplants, you would use the rock
as the surfacing for the silt detention dams in Separation Canyon .
Senator JACKSON . What would be the fluctuations of the reservoir
below the Hualapai site ?
Mr. DOMINY. If the site that we are talking about now , the one
that is 712 miles below Hualapai, were to be utilized, it would require
a fluctuation of about 140 feet.
Senator Jackson . That is quite a fluctuation, is it not ?
Mr. DOMINY. I would consider that a major fluctuation .
Senator JACKSON , Obviously, under those circumstances, this area
would be closed to boaters and other visitors, wouldn't it ?
Mr. DOMINY. Definitely . It would have to be used exclusively for
the purpose of afterbay performance for power production .
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Senator JACKSON . What would be the appearance of the canyon
walls when the reservoir below Hualapai is drawn down ?
Mr. DOMINY. There would be a discoloration , obviously. The Col
orado River water carries about 700 parts per million of dissolved
solids, and there would be a white discoloration of the walls.
Senator JACKSON . Stated another way , it would be pretty muddy,
wouldn't it ?
Mr. DOMINY. It would be sheer canyon wall, with a white water
mark on it .
Senator JACKSON . It wouldn't have the greatest appeal as compared
with its natural state, would it ?
Mr. DOMINY. I wouldn't consider it
Senator JACKSON. From an esthetic point of view .
Mr. DOMINY . I think that is a correct statement, sir.
Senator JACKSON . What percentage of the time would the reser
voir be kept at levels below the maximum level ?
Mr. DOMINY. The Hualapai Reservoir would not be affected ad
versely, compared with the 1,500 -megawatt proposal. We expect about
a 4 - foot variation in the Hualapai Reservoir with a 1,500 -megawatt
installation . We would anticipate only 5 feet under the Goss plan .
But the afterbay would fluctuate greatly .
Senator JACKSON . Would it be below the maximum level most of the
time ?
Mr. DOMINY. Whenever you had releases for peaking purposes, you
would bring it up to its maximum operating level, and then , during
off peak , you would pump it back down in order to get the water back
in Hualapai Reservoir to make peak energy during the next part of
the cycle . The level would fluctuate as much as 140 feet.
Senator JACKSON. One of the things that really concerns me, of
course , is that, as you know , the Bureau of Reclamation and the Bon
neville Power Administration are building a 1,300,000 -kilowatt direct
current line from Hoover Dam to the Columbia River power system
at The Dalles at a cost of somewhere, I think , between $ 120 and $ 140
million . This line is scheduled for completion in 1972. As we all know,
its purpose is to providepeaking capacity in the Southwest in the sum
mer and to the Northwest in the winter.
It is my understanding that thus far the Bureau of Reclamation
and Bonneville have not signed any contracts for the use of the 1,300,
000 -kilowatt capacity in the Hoover- Dalles line, and I am informed
that they do not believe this line will be fully loaded until sometime
after 1980.
Doesn't this suggest that it might be difficult to find an assured
market for the 5,100,000 kilowatts of Hualapai Dam peaking capacity ?
Secretary UDALL . Senator, I mentioned this point during your ab
sence a little while ago. In terms of the repayment capability for the
intertie line to Hoover, we have some problems, and I would think that
in terms of order of priority that we ought to sell all of that power,
and be certain that we have a repayment program that is sound, rather
than rushing on ahead prematurely and authorizing a huge pump
storage project that would compete with it .
Senator JACKSON . It seems to me, too, Mr. Secretary, at least it is
my recollection , that the Bureau was asked by Secretary Holum last
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fall to study the best alternative power projects in connection with
the lower Colorado, including pump storage projects. With all the
various alternatives, and the Bureau went into these alternate possi
bilities in great detail, the Bureau did not include the Hualapai pump
storage site and studied instead some 30 or 40 alternatives. Is that not
correct ?
Secretary UDALL . The Gross proposal was not studied by the Bureau
in its look at pump-back storage project possibilities.
Senator JACKSON . There is one other matter that I want to call
to your attention. There is a story out of Salt Lake, in the Idaho
State Journal, dated April 21 , by Tom Hume of the Associated Press,
which reads :
On the Utah -Arizona border, where water is precious, the Bureau of Recla
mation disclosed Thursday it has lost 3 million acre -feet of water. The water,
enough to fill a major reservoir, was lost into the porous banks of manmade
Lake Powell.
Although some bank storage was forecast,this is more than we anticipated,
says Charles S. Rippon, Associate Regional Director. He admits that excessive
bank storage at the huge reservoir will probably extend the period needed to
fill the 27 -million acre - feet reservoir behind Glen Canyon Dam .
Geologists say a 20 -percent void in the sandstone comprising Lake Powell's
shore will probably absorb another two to three million acre- feet of water
during the next ten years. The lost water weighed in dollars means ungenerated
hydro -electric power and unirrigated fields in the Upper Colorado River Basin .
To keep track of how much water is filtrating into the Lake's banks , the
Interior Department has sunk wells from one to twenty miles' distance from
the reservoir. Close to the dam, the Bureau said water is creeping upward
four feet per week in some wells. Rippon said water lost at Lake Powell equals
a Lake one mile square and three feet deep , which is somewhat more than
that recorded at Lake Mead and Hoover Dam. He described the reservoir as
a geological trough when it fills solely Lake Powell.
The point is that while this is a one -time loss, there are some serious
water seepage problems in this area, are there not ?
Mr. DOMINY. We would not want to characterize it as seepage, be
cause it is a one- time loss, as you say. It is not just getting away
and lost for all time. It merely means that the reservoir has a greater
capacity than was contemplated, and it takes longer to fill it.
But once filled, that bank storage does not have to be refilled, and
as you draw it down , a portion of it comes back and is available. But
that which doesn't come back out, of course, is still in the bank and
doesn't have to be refurnished from the next supply of water coming
down the River.
Senator JACKSON . What happens if they keep taking it out of the
wells ? How long will it last ?
Mr. DOMINY . These wells are nothing but observation wells to help
us calculate what the bank storage amounts to. These are not irriga
tion wells.
Senator JACKSON . But this is a substantial amount of water .
Mr. DOMINY. Yes . Any large reservoir is characterized by bank
storage during the initial filling period . At Hoover, in the early years,
we had not as much as this, and when we finally filled it, it averaged
out to about 1212 percent of additional capacity as a result of bank
storage.
We don't know yet where Lake Powell bank storage will stabilize,
but it appears that it will stabilize considerably higher than at Lake
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Mead . It might run as much as 20 percent of reservoir storage as com
pared to the original capacity.
Senator JACKSON . I suppose one could add on the other side of
the ledger the fact that it won't evaporate so fast.
Mr. DOMINY. This is correct. It is really the best storage you have in
one sense, but it does take longer tofill, particularly when we are hav
ing dry years in the early years of filling.
Senator ANDERSON . Senator Hansen .
Senator HANSEN. Thank you , Mr. Chairman . I do have some
questions.
If I may, Mr. Secretary, I would like to ask you : Do you endorse
the idea of a National Water Commission ?
Secretary UDALL . Yes, indeed ; very enthusiastically , of the type that
the Senate has already passed .
Senator HANSEN . Do you think such a Commission should be able
to study the problem of water free of administrative directives ?
Secretary UDALL . Yes ; I think it is very important for the Com
mission to have a broad charter and to be independent.
Senator HANSEN . You would not wish , then , if such a Commission
were to become a reality, to inhibit it in any way in its findings or in
the recommendations that it might make ?
Secretary UDALL. I would think, as I said , it should be independ
ent. I would think at the same time, if the Commission were wise, it
would want to pump all the information and data and opinions it
could from the main water agencies of the Federal Government, such
as the Corps of Engineers , the Bureau of Reclamation , and so on.
In other words, it would use all the resources at its disposal , in
cluding Federal.
Senator HANSEN . You spoke this morning about the broad gage
character of the membership of such a commission, and I inferred
from that statement that you probably would impose a rather con
siderable trust in them , being appointed as they would be ; is that
not right ?
Secretary UDALL. These would be Presidential appointees. I per
sonally think this would be one of the most important Presidential
commissions appointed during the 1960's, and that, therefore , I am
sure the President would want to have the very best people that he
could get from the country at large.
Senator HANSEN . What would be your opinion if this commission
were indeed to become a reality , and after having studied the entire
western part of the United States, after surveying the water needs
of the Southwest it were to make a recommendation that water be
taken from the State of Idaho ?
Secretary UDALL. Well, Senator , that is the type of “ iffy " discussion
that I don't think I should get into at this point because I can't really
assume. I think we should all remain openminded as to what types of
recommendations or policy decisions such a commission might make.
Senator HANSEN. I share that last expression from you , Mr. Secre
tary, and for that precise reason I was quite surprised to hear you
say, I think a little bit ago in response to a question by the Senator
from Idaho, Mr. Church , that this administration would oppose cate
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gorically — if I did not misunderstand you — the exportation of any
water from Idaho. Did younotsaythat ?
Secretary UDALL . Yes, and if I may explain , Senator because you
are new on the committee, we have discussed this in the past . I think
my position has been quite consistent. I have said many times, and I
said it again here a few moments ago, that I think it would be politi
cally impossible, and from a planning standpoint rather foolish , to
contemplate — I would apply this even broader than the Columbia
River — that any region would want water or expect to get an impor
tation of water from another region , except water that has already
been fully used by a State or States , or a basin and that is going to
otherwise be wasted .
This is the reason that when we had our dialog about the Columbia
River , I have been one who has talked about the mouth of the Colum
bia River. I will be very surprised in my lifetime, if there is a project
of importation from one region to another, if this principle is not ad
hered to, because I don't see how politically you could get it done
otherwise.
Senator HANSEN . It may be that you can't contemplate it at all,
and yet I must point out to you that the State of Wyoming is very
vitally concerned, and we are very much interested .
We have opposed some of the bills before the Congress in thepast
and may at this time have to , not because we don't want to do all we
can to see the development of allof the Southwest, but that, in so doing,
we don't write our own death warrant in the State of Wyoming.
Now , if you are precluded or if you attempt to preclude the consid
eration of areas from which water may be taken — if in the judgment
of the commission , there may be an excess — if you say or if you imply
that only from certain places can water be taken, then I think what yon
are telling the State of Wyoming, in effect, is that we may not have as
many options open to us to have water put into the Colorado River
Basin system at some place and at some time so as to make available
to us inWyoming that portion which has been guaranteed us by the
terms of the Upper Colorado River Compact, ratified in 1948.
Now , we have never said that we would point to Idaho or any other
State, and by the same token , it seems somewhat improper to me
that you would assure the State of Idaho, our good friends and good
neighbors on the west,that no matter what else happened, they could
be assured of your undying opposition and the opposition of this ad
ministration to a plan which would contemplate the exportation of
water from that State.
I am perfectly willing to have water taken from the mouth of the
Columbia, after it is just ready to drop into the salty brine of the
Pacific, and we would welcome any such step , but frankly , I am sur
prised that you would give the endorsement that I thought you gave
this morning to a national water commission , and then turn around
and say, “ But don't look here.” Isn't that what you are doing now ?
Secretary UDALL. The commitment that I made in writing to Sen
ator Church three and a half years ago was made prior to the time that
the National Water Commission study was conceived. But I don't see
any reason to change our basic position in that regard.
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I think a national water commission should look at all alternatives.
I think also, if it is wise, it will try to identify the politics of different
alternatives.
It seems to me that when you start moving waters from one basin
to another, even within a State, you have to begin with the assumption
that that water is surplus and will not be needed. The only way that
States have been able to have transmountain projects within their
own borders is to operate on such an assumption .
Until a State makes a finding, or there is some finding that is clear
cut, that there are surplus waters, it seems to me you arethen in a po
litically impossible position of saying we are going to take from one
river basin or from one State and give to another, and you have to
have a rationale for that.
Senator Hansen. How would you feel about taking water from one
river basin in Wyoming, and transporting it to another river basin in
Wyoming, Wyoming's water in both cases ?
Secretary Udall. I think that would be up to Wyoming, Utah, and
Colorado, your neighbor States, which are doing just that, if you could
get together. The trick there is to get the politics within the State
meshed together so that you don't involve great controversy.
Senator HANSEN . You are aware, I assume, that we have water that
has been reserved for use in Wyoming on the Snake River that is
presently not being used which now flows into Idaho. You would have
no objection, then , if I understand you correctly, if it suited the people
in Wyoming, to transport that water from the Snake into the Colo
rado. Is that what you are saying ?
Secretary UdAll. Senator, the matters of States rights of the waters
within a basin, I think, is for the States to wrestle with , and I don't
think we should set ourselves up at this point to say what a State
should do with water that it has a right to .
Senator HANSEN. Isn't that exactly what you are saying about
Idaho, though ?
Secretary UDALL. No. I am simply saying that as far as Idaho's
water is concerned
Senator HANSEN . You are not going to take any of it.
Secretary UDALL . Until there is a demonstration which I have not
seen , or the facts would indicate that there are surplus waters, I don't
see any reason for any study of any kind to be made. This is the rea
soning behind the letter that I sent the Senator.
Senator HANSEN . Then what you have just said now is that you
don't really think that , if the National Water Commission were or
ganized, there would be any reason for it to study the water situation
within the State of Idaho ? Do I understand you correctly ?
Secretary UDALL . No. I think it it should be able to study any water
situation anywhere.
Senator HANSEN . What do you mean by your last statement ?
Secretary UDALL. I think it should have the widest latitude in mak
ing any study, irrespective of what any of us in the Federal Govern
ment or any of the State people have said . It may come up with some
answers based on economics and technology that none of us have
thought of. I don't think we should attempt to limit or prejudice its
work in any way .
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Senator ANDERSON . We will have to recess for at least a half hour.
(Whereupon, there was a short recess .)
Senator ANDERSON . Senator Hansen was asking questions. However,
he isn't here at just this moment.
In these five bills, I have some interest in the Hooker Dam . Is it
included in these bills, Mr. Secretary
Secretary UDALL . Yes, it is.
Senator ANDERSON. The Wilderness Society has made an adverse
recommendation on the basis of a small segment that these dams would
affect. Do you know how many acres it would be ?
Secretary UDALL. As I understand it, 130 - odd acres, Senator, on
the very edge of the wilderness area .
Senator Anderson . There could be a reservoir of some 265,000 acre
feet. What would it involve, 400 or 500 acres ?
Mr. DOMINY. The maximum water surface on the large reservoir ,
if you built a high dam would involve at maximum water elevation
for the flood control pool only 164 acres in the primitive areas, and 540
acres in the wilderness area .
Senator ANDERSON. There are 2,700,000 acres in the primitive na
tional forest; is that correct !
Mr. Dominy. The figures I have, Senator, are 132,788 acres in the
primitive area , and 438,626 acres in the wilderness area .
Senator ANDERSON . Mr. Secretary, you have been a very fine friend
of conservationists. Would you feel that we ought to take this out of
the wilderness area or leave it in ?
Secretary UDALL. Senator, I want to go on the record on this point.
I think this can very accurately be described as a very peripheral
wilderness involvement. I think that we have to be flexible enough
concerning the wilderness system , because we are going to see , from
time to time , problems like this arise, to be able to modify boundaries ,
and to exclude small areas, particularly where a minimum peripheral
invasion is involved. We should be flexible and maybe compensate by
putting little more land in the wilderness area elsewhere .
I like the policy that we are developing now . I hope we are develop
ing it in such terms that any time a road or highway system takes land
in a park, it gives back 1 or 2 acres for every acre that is taken.
I think this is sound from a conservation
point of view . I must say
I disagree with those who oppose Hooker Dam because I think it is
a de minimis thing with those of my friends in the wilderness move
ment who want to make every acre that once goes into it sacred.
I think we need people , and I am delighted we have such a large
body of them , that will fight for every acre of wilderness , but I think
they ought to have a little flexibility in realizing that there are going
to be peripheral problems. I would rather see them take the view that
will permit changing the boundaries a little bit but adding to the
wildnerness somewhere else.
Senator ANDERSON . I thank you for that, because as you know , I have
had a little interest in the wilderness societies and the wilderness bills,
and hope that we won't have to get involved in this situation .
Secretary UDALL . Senator, may I add one other thing for the record
here, because those who know the history of the wilderness bill, and
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your leadership in it, ought to know, too, that your own personal
ties with the wilderness,with this particular piece of wilderness,
that this is where your convictions arise from . I think again, I would
be very disappointed in the preservation people, in the conservation
movement, if they don't look with a little bit of flexibility on your own
views with regard to a problem of this kind, because no one has had
a deeper commitment nor has done more for the Wilderness Society
than you.
Senator ANDERSON . I hope we won't have to take that land out of the
area of the wilderness. I have some pictures here that show it is just
an ordinary gravel bank, and maybe it doesn't measure up to quite
some other things , perhaps, but I have tried my best to preserve the
wilderness, as I have done once or twice in the same area.
I appreciate your testimony that it is not the greatest or most scenic
country in the world .
Secretary UDALL. We are talking here, too, Senator, about what, one
tenth of 1 percent encroachment on the wildness area . There ought
to be a di minimis rule thatwould apply in cases like this.
Senator ANDERSON . I will ask permission to put in the record the
material from the House of Representatives which covers this point.
( The material referred to follows :)
STATE OF NEW MEXICO,
Santa Fe, April 6, 1967.
Mr. HAROLD T. JOHNSON,
Chairman , Subcommittee on Irrigation and Reclamation , Committee on Interior
and Insular Affairs, House of Representatives, Washington, D.C.
DEAR MR. JOHNSON : At the March 13–17, 1967 hearings of your subcommittee
on the Central Arizona Project you received a statement from Mr. Stewart M.
Brandborg , Executive Director, The Wilderness Society. Mr. Brandborg recom
mends that there be a full study and exploration of alternative sites downstream
from the proposed Hooker unit of Central Arizona Project, because the reservoir
created by Hooker Dam would back water into a small segment of the Gila
Wilderness and Gila Primitive areas .
Hooker Dam would be located in Sections 19 and 30, Township 14 South, Range
16 West. The dam site and all but a small part of the reservoir area would be
outside both the Gila Wilderness and Gila Primitive areas. A table showing
pertinent information for reservoir capacities of 98,000 acre feet and 265,000
acre feet follows :

Reservoir area - acres at spillway

E - servoir length -miles at spillway

Capacity acre -feet
Total

98,000 .
265,000

1 , 130
2 , 250

Primitive

77
141

Wilder
ness

110
480

Total
9.7
13.7

Primitive

0.6
6

Wilder
ness

3.0
7.0

These small areas are near the southwest corner of the Gila Wilderness area .
The Gila Wilderness area consisting of about 438,000 acres and Gila Primitive
area consisting of about 130,000 acres are within the 2,700,000 acre Gila National
Forest in New Mexico .
The Hooker site has long been considered in planning for development of the
land and water resources of the Gila River as evidenced by its withdrawal under
Water Power Designation No. 1, dated August 7, 1916. The Gila Wilderness area
was not established until 1924 .
During the consideration of the Wilderness Act of 1964, the Hooker Project
along with others was brought to the attention of the Congress and was in part
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responsible for the language in the Act which permits the construction of water
resources works within wilderness areas where such works in a specific area
would better serve the interests of the people of the United States than will the
denial of such works.
Several investigtaions to determine feasible dam and reservoir sites on the
Gila River in New Mexico have been made. The three sites specifically mentioned
by Mr. Brandborg and other sites have been investigated by the Bureau of
Reclamation and the Hooker site has been found to be the most efficient for the
development of the water resources of the area .
The Lower Cliff site in Section 33, Township 17 South , Range 17 West, below
Mangas Creek and about 25 river miles downstream from the Hooker site was
investigated by the Bureau of Reclamation during their 1930 investigation of
the Upper Gila River. A dam at this location would flood a part of the Cliff
Gila Valley, a highly developed farming community and the largest single area
of irrigated land on the Gila River in New Mexico. The Connor site in Section
13, Township 18 South, Range 18 West, and about 6 miles downstream from the
Cliff site, was also investigated. A dam at this site would inundate less of the
developed area in the Cliff -Gila Valley. The Bureau's report found that the cost
of dams at the Connor site and the lower Cliff site were comparable ; 'the right
of ways costs at the Cliff site would be larger because of the greater amount of
developed area inundated ; and that water loss by evaporation at the average
operating level of the Cliff site would be slightly larger than at the Connor site.
Thus, the Connor site is clearly preferable to the Cliff site.
The Bureau's 1930 report also investigated the “ Canador " site in Section 19,
Township 19 South , Range 19 West, 17 miles downstream from the Connor site,
just below the mouth of Blue Creek and about 15 miles upstream from the State
line. The Bureau found that for equal storage a reservoir at the Connor site
would be cheaper and concluded that the Canador site is materially inferior to
the Connor site and not worthy of further consideration . Construction of a
reservoir at the Canador site, suggested by Mr. Brandborg, would inundate about
1,400 acres of presently irrigated land in the Red Rock area .
Thus, the Bureau has found the Connor site preferred over both the lower
Cliff and Canador sites.
The Bureau of Reclamation in their 1963 investigation of the Upper Gila, in
cooperation with the State of New Mexico, investigated the Hooker and Connor
sites. The report found Hooker to be the most favorable storage site in terms of
cost per acre foot of firm yield. A reservoir at the Connor site would require
about twice the reservoir storage capacity for sediment control because of the
intervening high -yield sediment area .
The total evaporation loss from the Connor reservoir was estimated by the
Bureau to be about twice as large as the evaporation loss from the reservoir at
the Hooker site for about the same yield.
A dam at the Hooker site would provide flood and sediment protection to the
developed area of the Cliff-Gila Valley which would not be provided by a dam
at the Connor site downstream from the Valley.
Since the Hooker site is at a higher elevation than the Connor site, pumping
costs for M & I water supplied to Silver City and Tyrone would be less if the
Hooker site is developed.
Thus, the Bureau investigations have shown that the Hooker site is better
than any of the downstream alternatives, including the Connor site.
A reservoir at the Hooker site will create a clear lake and provide seasonal
water temperatures cooler than present stream water temperatures in the area.
Thus, fishery in the reservoir area , as well as stream fishery downstream from
the Hooker dam site for a considerable distance, would be improved over present
conditions.
The recreation and fishing benefits that Hooker reservoir would create in
southwestern New Mexico would more than offset the small infringement on the
Gila Wilderness and Gila Primitive areas. The small portions of the Gila
Wilderness and Gila Primitive areas in this project involve a narrow canyon
on the Gila River. The lake created within this narrow canyon section would
offer attractive fishing and canoeing water not now available in the area.
In summary , the investigation of alternative sites recommended by Mr. Brand
borg already has been made with the result that the Hooker site has been found
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the most feasible. Development at the Hooker site would provide substantial
benefits, including increased opportunity for recreation , with little effect on
wilderness values. The Wilderness Society seems concerned principally with the
possible precedent setting implications of development at the Hooker site. This
concern seems ill- founded when it is borne in mind that the site was withdrawn
for water resources development about eight years prior to the administrative
designation of the Gila Wilderness area in 1924 and that the Wilderness Act of
1964 permits water resources works within wilderness areas under circumstances
such as those as those surrounding the proposed development at the Hooker site .
I respectfully request that this letter be made a part of the record of the
March , 1967 hearing on legislation to authorize the Central Arizona Project.
Yours truly ,
S. E. REYNOLDS, State Engineer .
Senator ANDERSON . Senator Hansen.
Senator HANSEN . Thank you , Mr. Chairman .
Mr. Secretary, and Mr. Ďominy, there is some information which
I think this committee should have to assist it in its deliberations on
the central Arizona project. I realize that you may not have all the
information with you, since it is rather detailed.
A copy of these questions was submitted to you , and to Mr. Dominy.
I would like, if I may, to reread them :
1. Would you please furnish this committee a detailed breakdown of Depart
ment estimates of the amount of beneficial consumptive use of water presently
being made and also proposed as the ultimate future requirements in each of
the States ; Arizona , California , Nevada, New Mexico, Utah, from the surface
water supply in the following streams: Little Colorado River, Kanab River,
Virgin River, Bill Williams River, Muddy River, Gila River, and any other
tributaries of the Colorado River Basin .
Differentiate in this breakdown between the tributaries, State-by- State, and
include the amount of beneficial consumptive use of groundwater, but also
differentiate between surface water and groundwater.
2. Present a detailed breakdown of the amount of estimated present and future
losses on the main stream of the Colorado River from Lee Ferry to Mexico,
before any offset is taken for river accretions or precipitation, including losses
on an average annual basis, ( a ) from Lee Ferry to Lake Mead, ( b ) within Lake
Mead, ( c ) from Hoover Dam to Mexico, with a much detail as possible to break
down the losses into various reasons for the loss, such as channel loss, evapora
tion, illegal uses, in Arizona and California, or others.
3. A detailed breakdown on an average annual basis of the amount of esti
mated present and future uses of water from the mainstream of the Colorado
River in each of the States of the Lower Basin.
4. A detailed breakdown on an average annual basis of the amount of esti
mated virgin flow of the following streams: Little Colorado, Kanab Creek,
Virgin River, Bill Williams River, Muddy River, Gila River, and other
tributaries above Hoover Dam and below Hoover, each to be listed separately.
Finally, a detailed breakdown of the estimated present and future accretions
to the mainstream of the Colorado River on an average annual basis from the
Little Colorado River, Kanab Creek, Virgin Creek, Bill Williams River, Muddy
River, Gila River, and any other tributaries, listing each separately, and also any
other present and future expected accretions from other sources such as preci
pitation on Lake Mead , reduction of channel losses, or others.
I would hope that if you do not have the information with you, that it can
be supplied later in a complete, accurate, and concise manner, so that we can
assure ourselves that all facets of this matter have been thoroughly evaluated .
These tributaries are an important asset of the Colorado River System . They
are included in the apportionment of water covered by the Colorado River Com
pact of 1922, and the inclusion of this information will be invaluable in making
a complete assessment of the Central Arizona Project.
Thank you, sir.
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Mr. DOMINY . Senator, I want to thank my old classmate from
Wyoming University for giving me the courtesy of sending down
these very involved questions in advance.
Mr. Chairman , we have looked into these things to the extent that
we could in the time that we have had. We have some of the
information .
Senator ANDERSON . Senator Hansen, would you rather have them
communicate all the information and supply it later ?
Senator HANSEN. Yes, in the interest of time, that would be satis
factory.
INY That is what I was going to suggest, sir. We will have
Mr. DOMINY.
to work with the information we have and with that available from
the States, Senator, and develop what we can. We will be glad to sup
ply for the record as much of the information as is available.
Senator ANDERSON. Mr. Dominy, when you furnish these copies,
furnish it to Senator Hansen in advance so that he can see if it is
complete.
Mr. DOMINY. We will be happy to do that.
Senator HANSEN . Thank you very much .
( The information requested is as follows:)
Much of the information requested is not presently available and would
require much field work and additional study and analysis to obtain . The bills.
under consideration contemplate that such studies would be made in the future.
For example, Section 601 (b ) ( 2 ) of S. 1242 directs the Secretary to “make reports
as to the annual consumptive uses and losses of water from the Colorado River
system after each successive five-year period , beginning with the five -year period
starting on October 1 , 1965. Such reports shall be prepared in consultation with
the States of the lower basin individually and with the Upper Colorado River
Commission , and shall be transmitted to the President, the Congress, and the
Governors of each State signatory to the Colorado River compact.”
Some years ago the Bureau of Reclamation compiled a “ Report on Water
Supply of the Lower Colorado River Basin” dated November 1952. That report
analyzed the available streamflows, uses , etc., for the period 1914 to 1945 , in
clusive. Subsequent supplements extended the analysis through the year 1958 .
The following information has been abstracted from the Second Supplement
( October 1963 ) to the 1952 report. It is all that is currently available to the
Bureau of Reclamation and is in response to the numbered requests.
1. Information on uses by tributaries. - The 1952 report and its two supple
ments presented estimates of the “ stream depletion " for four of the tributaries
Little Colorado River above Grand Falls, Virgin River above Littlefield , Bill
Williams River above Planet, and Gila River above Gillespie Dam and also above
Dome. Estimates were also made of the stream depletion for the entire lower
basin between the Lee Ferry Compact Point and the International Boundary.
The procedure used was to first determine the areas irrigated within the
natural drainage of the Colorado River ; then apply to such areas appropriate
unit rates of consumptive use of Irrigation water to determine the consumptive
use of cropped lands. Estimates were also made of use from adjacent noncropped
areas, and from cities, towns, and farmsteads. Information was compiled on the
water diverted to serve areas outside of the natural drainage basin of the Colo
rado River. Study was made also of the evaporation losses from reservoirs and
the change in contents of the reservoirs. In the case of the Gila River, the changes
in ground -water storage were also studied .
In determining the “depletion " of the various tributaries and of the entire
lower basin above the International Boundary , estimates were made of the
amount of channel loss that was salvaged by various means. Three sources of
channel salvage were recognized in the study :
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(1 ) Reduction in evaporation losses from the channels by reason of con
trol of floods and by channelization which together reduce the water area
of the channels ;
( 2 ) Replacement of natural vegetation along the river channels — this
usually occurs by clearing areas of phreatophytes and planting such areas
to crops. In some cases the cleared areas are used for cities, highways, rail
roads, etc.;
( 3 ) Changes in areas and intensity of natural vegetation - in some cases
the growth factor was found to decrease. In other cases it was found to
increase.
Attached is a copy of Table A - 2 of the Second Supplement which shows by
years the acreage irrigated within the natural drainage area of the Lower
Colorado River Basin for the 45 - year period 1914 to 1958, inclusive. The acre
ages are segregated by States.
Table 1, attached , summarizes information abstracted from the Second Sup
plement to show average conditions for the seven -year period 1952 to 1958, inclu
sive, setting forth the estimates of stream depletion by the various items and by
geographic areas and States.
Attached are copies of three tables from the 1963 Supplement which show by
years, for the 45 -year period 1914 to 1958, inclusive, depletions above Lees Ferry
( Table A), depletions above the International Boundary ( Table H ) , and deple
tions, by States, above the International Boundary ( Table N ) .
2. Detailed estimate of various components of channel loss. - Information in the
detail requested is not available. In operation studies for the Central Arizona
Project, “ net” river gains or losses for the two reaches of river (i.e. , Lees Ferry
to Hoover Dam and Hoover Dam to the Mexican Boundary ) were determined by
comparing the recorded discharges at the two ends of each reach and making
allowances for changes in storage and measured uses or losses in the reaches
of the river.
shows estimates of average annual net gains for the reach between
ble
Lees Ferry and Hoover Dam for the 52-year period 1914 to 1965, inclusive .
TABLE 2. - Estimate of historic net gains between Lees Ferry compact point and
Hoover Dam - Average for 52 -year period, 1914-65, inclusive
1,000
acre-feet
Colorado River below Hoover Dam ?
12 , 409
Average storage change in Lake Mead :
Surface storage--+358
Estimated bank storage
+45
486
Evaporation losses from Lake Mead
7
Diversions from Lake Mead ----

Average annual inflow to Lake Mead_
Colorado River at Lees Ferry .

13, 305
12, 426

879
Estimated net gain, Lees Ferry to Hoover Dam .---1 Records started in 1934. Discharges estimated from records at downstream stations
1914-33 , inclusive.
2 Estimated to equal 1242 percent of surface storage.
3 Gross evaporation losses .
4 Lees Ferry compact point. Records started in 1922. Discharges estimated from records
at upstream tributaries 1914-21, inclusive.
In the 1963 report on Pacific Southwest Water Plan, the then current net
losses between Hoover Dam and the Mexican Boundary were estimated to be
1,270,000 acre-feet as follows :
1,000
acre - feet
370
Net reservoir evaporation .
Regulatory losses__
230
ficial
ured
ial
benefic
uses.
and nonbene
Other net unmeas
670
Total

1, 270
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The future salvage of these losses was estimated ( in 1963 ) to be as follows :
1,000
acre -feet
290
Channelization and phreatophyte control ..
Ground water recovery ---220
170
Reduction in regulatory losses .

Total
680
590
Estimated future net losses, Hoover Dam to boundary
It is contemplated that these estimates of net river losses will be reviewed in
consultation with the States, as part of the future work to be undertaken pursuant
to Section 601 ( b ) ( 2 ) of S. 1242 and similar bills.
3. A determination of the present and future consumptive uses from the main
stream of the Colorado River . - Information has been compiled pursuant to
Article V ( B ) of the Supreme Court Decree of March 9, 1964, for the three calen
dar years of 1964, 1965 and 1966. Consumptive uses in these years by the three
States are summarized as follows ( values rounded ) :
TABLE 3

(In thousands of acre- feet]

Calendar year

State

Diversions

Beneficial
Return flows consumptive
use
689.0
556.5

1, 127.2
5, 064.7
25. 3

1, 245.5
679.0
445.8

6, 217.2
1, 008.5
4, 900.0
22.7

7,056.0
1 , 766.9
5, 554,5
26.7

1, 124.8
693.8
457.6

5,931. 2
1 , 073.1
5,096.9
26.7

7, 348.1

1, 151.4

6,916.7

1964 .

Arizona
California.
Nevada .
Total .

1, 816.2
5, 621.2
25.3
7,462.7

1965

Arizona
California
Nevada
Total

1, 687.5
5, 345.8
22.7

1966 ....

Arizona
California .
Nevada
Total

The Summary Report - Central Arizona Project with Federal Prepayment
Power Arrangements, February 1967, shows ( on page 21 ) the estimates of
future annual water supply available for use along the Colorado River at and
below Hoover Dam. These are based on studies of the 60 -year runoff cycle 1906
to 1965 , inclusive, and on the assumption that California would be granted a
priority to use 4,400,000 acre- feet. The actual future uses in individual States
will depend on several items such as the authorization of the Central Arizona
Project, the size of the Central Arizona Aqueduct constructed , and the nature of
a priority for California , if any.
TABLE 4
( In thousands of acre -feet)

Level of development
California .
Arizona .
Nevada ..
Total

Year 1975

Year 1990

Year 2000

Year 2030

4,762
3, 162
100

4,687
2, 698
150

4,654
2, 488
200

4, 664
2,052
300

8,024

7, 535

7,342

6,916
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4. Estimated virgin floro of the tributaries. Estimates of " virgin " flow for
four of the tributaries for the 45 - year period 1914 to 1958, inclusive, are as
follows :
Estimated average annual virgin flow in acre -feet
Thousands
281. 1
Little Colorado at Grand Falls_
244. 8
Virgin at Littlefield.
110. 2
Bill Williams at Planet
1, 508. 1
Gila at Gillespie Dam ..
1, 125. 5
Gila near Dome.
Attached are copies of tables from the October 1963 Second Supplement to the
November 1952 report which present the calculations year by year for these
streams Tables B ( Little Colorado River ) , C ( Virgin River ), E ( Bill Williams
River ) , and F and G (Gila River ).
5. Accretions to the Colorado River from lower basin tributaries.-- All of the
tributaries named have not been measured. Available discharge records at the
gaging station located nearest to the Colorado River show average annual dis
charges for various available periods of record as follows :

Stream

Place of measurement

Cameron , Ariz .
Grand Canyon, Ariz .
Littlefield , Ariz.
Moapa, Nev .

Las Vegas Wash ..
Bill Williams River .
Gila River .

Henderson, Nev
Alamo, Ariz .
Dome, Ariz .

1947-65
1924-65
1930-65
1913-15
1916-18
1928-31
1944-65
1957-65
1940-65
1903-65

18
42
36

143. 3
25. 6
162. 2

28
8
26
63

33. 5
15.0
62. 3

)
1
(

Little Colorado River ..
Bright Angel Creek .
Virgin River .
Muddy River.

Average
annual
PPeriod
erofiod Years
of
discharge
record record (thou
sand
acre - feet )

1 At the present time the flow at this station is negligible . For all practical purposes, the waters of the
Gila River are fully utilized.

Arizona
California
Nevada
.
Mexico
New
Utah
Mexico
.
Subtotal
Undistributed
3.

,net
.Total
basin
lower
in
depletion

:
States
by
depletion
net
of
Estimate

.
basin
lower
in
depletion
net
Estimated

Channel
rsalvage
- eduction on
evaporati
.in
r.of
- eplacemennt
salvage
Channel
vegetatio
Channel
csalvage
- hange
growth
.in

,channel
.Subtotal
salvage

Subtotal
,storage

,depletions
.Subtotal
use
of
sites
at

.Depletion
lands
noncropped
adjacent
by
towns
cities
by
.,aDepletion
farmsteads
nd

..Net
reservoirs
from
evaporation
reservoirs
.Storage
surface
in
change
ground
in
Change
storage
water

.
diversions
Transhasin

.
lands
cropped
by
Depletion

Item

76.9

76.9

.1Imports
Basin
River
Colorado
parts
other
from
water
of
channel
3Suses
of
alvage
tributaries
on
losses
consumptive
.exceeds

0

9.6

62 7.3

33.1
0.5
8.6
-4.0
5.1
76.9

7
30.
3.5
5
13.
1.2
48.9
1
30.
+3.0

Little

0
37.0

37.0

37.1

-0.1

37.0

5.4

5.4

3.1

3.1

29.3
3.0
4
5.
1.6
39.3

Colorado
Virgin
,above
River
Grand
Falls
Littlefield

-f]acre
,000
(1eet

5.9

31, 99.9
6.7
18.9
-5.3
20.3
1,429.0

49.4
723.5
+676.4

36.1
,31 92.9
1,429.0

24.5
0
5.7

0

42.5
3.2
3.7

above

channel
losses
of
stream
main
,on

150.0
31,992.
51, 42.9

73.1
5
24.
9.6
42.8

30.8
51, 42.9

1,436.1
7.2
32.9
-9.3

5
102.
9.7
22.6
2.8
137.6
756.7
+679.4

Subt
,Othe
otal
r
,areas
above
Dam
Hoover

0

0

3.4

3.4

3.4

13.6
3.4

13.6

17.0

14.3
1.5
1.2

Planet

0
542.7

8.0
3.1
542.7

531.6

542.7

449.8

49.5
2
349.
1
51.

70.2
+104.5
9-1
, 21.3
76-1
, 46.

512,74.
131.4
242.0
1-208
.2
2,739.1

Gila
Williams
Bill
,
River
,above
River
Dome
above

of
Analysis
1.TABLE
Averages
Basin—
Lower
in
idepletions
7ynclusive
for
,1
1958
to
ears
952

0

74,35.3
57.0
4,792.3

3
513.
54,226.
-2 1.6
-2 0.5
2-2.3
2-0.1

4,792.3

246.0
207.4
8
343.
-18.5
532.7

5,079.0
219.6
26.4

811.1
27.7
25.8
4,214.4

Other
areas
between
Hoover
and
Dam
boundary

4i, 49.9

and
3Includes
evaporation
of
effect
net
resevoirs
surface
in
changes
storage
salvage

6,881.3

11, 21.4
24, 26.5
22.9
17.1
40.5
3.0
45, 31.4

6,881.3

1,046.5
+810.3
,921.
3-1
-64.5
264.1
739.5
23.3
1,026.9

53,02.0
170.1
291.6
4,009.0
97, 72.7

,aTotal
bove
international
boundary
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1917
.
1919
..
1920
1921
.
1922
1923
.
.
1924
.
1925
1926
.
1927
1928
1929
1930

.
1914

Water
year

818
, 23
518
, 95

17,042
4,685
721
, 27
85
4,6...
421
, 47
62
71915
16
16,5874,685
...
1916.
,22172
7,64 25
85
421
, 10
--16
.80494421
1918
7
,616
--, 29
821
4,711700
59
, 59
,14880
17
85
022
, 65
442
15
15,17
522
, 57
29
,54 17
217
,746
21
5,117
,855
28
22,983
817
,1505
55
922
, 60
23,028
, 02
18
221
, 30
3,0288
421
18,38
, 16
019
3,931
,953
, 22
22
9, 48
14, 25
22
72
,54175
18
722
, 47
|2,41,092
97

Arizona New
Mexico

380
418
428
428
428
428
428
428
428
428
1, 43
732
824
943
793
793

122
, 07
821
, 65
7,2100
821
, 38
,857
21
2, 87
22
4, 93
22
922
, 85
122
, 74
423
, 11
124
, 03
,962
21
,240
22
823
, 96
723
, 41
,540
23

Falls
Grand
from
Upstream Grand
Falls
Total
to
mouth
,
Total
Arizona

Colorado
Little
Basin
River

491

425

18
,115
425

Arizona Utah

381
37,54
381
43
5,15
381
18
,15381
15
43
425
43
515
18
,1381
381
93
,40425
17
68
381
93
417
68
0381
17
,425
9, 89
59823381
42514
15,0
239815
145381
,0425
23
,0425
15
14,598
381
406
89
015
98
,5491
,14
406
9, 24
89
0515
98
,14
, 406
491
016
,406
97
,406
406

18
,15425
15
43
43
18
115
,5425

62
,513
53
014
,491

491
98
0515
,1489

93
,417
68
,0425

Littlefield
mouth
1to

35
7,3, 54

Nevada Total

Arizona

Total

Littlefield
from
Upstream

1
Basin
River
Virgin

Dam
Hoover
to
Ferry
Lee

BASIN
RIVER
COLORADO
LOWER

35
54
78
232 15
47,23
78
42,722315
35
54
7,32,435
3,550
78
10
23
42,23
,210
78
323
,78473
30
42, 10
49
,479518
25
25
44
42, 10
810
,3915
27
22
41
42, 10
,370 3
27,86
42, 10
10
550
325
,9310
60
79
,83
42, 10
0
502,41550
,9931046
25
3
27
5 0
272,41
9 46502
3
,10
3
30
39410
19
10
,,22524
310
19
,42530
42, 10
,025
10
97
10
86
52491
95
9026
01
10
,5410
298
524
95
02454
,10
40
01
205
1,063
)11
|4562
,99,4999
23
58
4,053
06
2 5549113
4,2 52

Total

95, 60
9,5 60
60
5,9550

65
,95550
60
3,5955
50
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3,51
50
3595,50
65
,108
51
60
,9538
50
051
, 76
5
550
,951
90
,160
60
65
,695550
53
68
256
60
,59550
8, 08
56
,955
17 05
560
53
10
,72154
9
136055
,45 550
3, 41
53
653
,5,919
60
42
455
,59550
60
60
6956
,599
84
054
,5,990
15
,152
6,002

Basin
Creek
Kanab
and
miscellaneous Total
,
areas
Lee
Ferry
to
Hoover
Arizona Utah
Total Dam

2.abulated
A
TABLE
A
,tBasin
River
Colorado
Lower
of
area
drainage
natural
the
within
irrigated
points
selected
at
creages
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1931
1932
1933
.
1934
.
1935
1936
.
1937
.
1938
.
1939
.
1940
1941
.
.
1942
1943
1944
.
.
1945
.
1946
1947
.
1948
.
1949
.
1950
.
1951
1952
.
1953
1954
.
.
1955
.
1956
.
1957
..
1958
Means
:
1914-45
1952-58
.
1914-58

,397
18
319
, 58
319
, 12
,387
19
,563
20
221
, 77
322
, 24
922
, 11
421
, 80
,932
21
,427
23
,374
23
,040
23
023
, 04
223
, 75
,264
23
724
, 34
,813
24
,769
24
124
, 45
523
, 56
824
, 54
,404
19
419
, 76
,432
18
3, 85
18
,145
18
118
, 27
419
, 82
,546
19
120
, 23

2,767
43,95
3,698
2,532
3,320
3,741
4,029
4,125
24,16
4,086
4,267
34, 14
4,069
63,66
498
492
965
332
4,349
34,36
34,01
3,767
2,907
3,77
3,627
72,10
3,573
3,728
4,040
3,384
3,950

21,164
22,853
,010
23
921
, 19
,883
23
,018
25
326
, 53
,036
27
6,2596
026
, 18
,694
27
627
, 88
127
, 09
626
, 70
726
, 73
26,756
,699
28
129
, 45
,118
29
428
, 81
27,857
6, 21
28
322
, 11
,853
22
022
, 59
021
, 95
,718
21
821
, 55
,522
23
,930
22
,073
24

831
771
859

01, 63
1,063
982
1,012
985
999
915
111
084
1,069
920
,01 49
1,030
6,1 63
1,149
1, 28
,21 20
893
01, 86
01, 95
21, 35
715
495
772
1,049
647
01, 66
650

Wash
1Includes
Valley
Meadow
and
River
.Muddy
Basins

2, 27
22
923
, 16
923
, 92
922
, 31
824
, 68
026
, 17
,268
27
128
, 47
,780
26
27,087
628
, 14
,737
28
128
, 39
,333
28
,922
27
27,884
929
, 19
030
, 38
,204
30
529
, 76
029
, 92
329
, 36
,806
22
623
, 25
123
, 08
721
, 42
722
, 84
522
, 05
324
, 53
7, 01
23
924
, 32
465
391
443

491
491
491
491
491
491
491
492
492
492
502
457
457
462
467
450
433
378
365
362
350
359
365
375
392
415
415
415

13,562
13,726
,920
13
816
, 93
,505
16
715
, 09
14,957
514
, 45
,866
13
213
, 14
,435
12
712
, 75
413
, 97
420
, 67
,467
20
,274
18
418
, 10
518
, 50
18,700
,825
18
918
, 60
,015
19
,910
17
816
, 10
916
, 80
916
, 80
,985
16
916
, 80
1,1527
317
, 80
915
, 43

,592
15
,771
17
,386
16

0, 53
14
2, 17
14
414
, 11
17,384
916
, 96
216
, 00
415
, 48
,037
15
14,358
13,706
12,937
,21332
,954
13
920
, 29
,934
20
,725
18
,81843
918
, 28
019
, 65
119
, 87
319
, 10
319
, 74
,275
18
,185
17
,372
17
,395
17
417
, 00
,395
17
406
406
,
406
406
406
406
406
398
398
398
398
353
353
358
363
345
327
272
260
258
245
245
250
260
278
300
300
300
391
276
359

,49 99
49,99
4,8 30
38,87
58,77
7,609
6,937
6,961
7,157
6,525
6,35
7,347
7,942
8,537
359
6,1069
910
, 35
,321
11
811
, 75
811
, 65
112
, 41
411
, 61
,945
11
412
, 40
612
, 20
812
, 05
812
, 50
,920
12
8,538
412
, 34
5,935
9,05
9, 05
8,836
7,893
98,83
,0815
343
7,359
7,555
6,923
7,033
7, 00
8,295
,895
9,722
,014
11
211
, 02
511
, 93
,135
12
112
, 23
312
, 86
711
, 06
112
, 95
712
, 00
812
, 98
113
, 05
,150
13
213
, 20
8,929
,710
12
89,95
452
452
452
452
452
357
3,257
2,357
2,357
2,357
,3257
32,57
2,357
2,370
2,361
310
324
338
2, 57
32, 46
2,345
32,77
51, 67
51, 67
51, 67
51, 67

4,209
91, 05
32,20

,958
23
124
, 22
223
, 47
126
, 77
,979
25
224
, 15
22,791
22,396
921
, 13
620
, 29
,970
19
,932
20
,249
22
829
, 24
,656
30
,739
29
130
, 05
,521
30
,200
31
331
, 10
,696
31
,080
31
,470
30
829
, 85
,270
30
530
, 00
,550
30
,615
30

524
, 21
430
, 81
,22680

3,550
53,50
3,550
3,550
3,550
3,550
3,550
3,550
3,550
,5350
550
550
550
3,550
53,50
3,541
3,540
53,50
3,560
3,470
3,80
53,59
3,095
2,638
2,171
2,171
02, 70
0,2 70
53,50
539
3,87

6,002
6,002
06, 02
06, 02
06,02
6,002
06,02
5,907
5,907
5,907
95,07
5,907
95,07
95,07
95,07
95,11
,9501
85,60
85,84
5,808
65,37
5,905
45,40
5,015
73,38
3,738
63,37
63,37
95,59
4,44
5,707

,15287
054
, 40
,241
53
155
, 10
56,849
,234
56
056
, 61
,450
56
,600
54
653
, 23
,491
54
,576
55
256
, 95
64
,064
464
, 85
63,534
,925
65
,419
66
267
, 88
,694
66
,425
66
,321
66
,716
58
,525
58
157
, 16
,980
55
956
, 71
756
, 57
854
, 33
658
, 26
,919
56
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.
1914
.1915
.
1916
1917
1918
.
1919
.
1920
1921
,
1922
1923
.
1924
.
1925
1926
.
1927
1928
1929
.
1930
1931
.
1932
1933

Wat
yearer

30

8,838
,7891
8,777
8,779
8,780
9,460
09,27
0,927
98,33
7,982
08,41
9,032
710
, 83
211
, 63
711
, 33
711
, 33
711
, 33
,703
11
,703
11
,703
11

Arizona New
Mexico

,498
266
3,953
,229
275
3,953
2302
, 59
3,953
4308
, 58
04,78
24,03
0328
, 61
2326
, 51
24,03
5, 20
330
3,953
4343
, 03
3,728
,934
341
3,748
73,48
,958
339
73,48
9366
, 57
,102
365
3,748
73,48
,696
370
3,773
5389
, 72
,918
409
3,773
,399
392
73,23
,187
429
63,78
730
418,850
3,750 ,402
73,30
6466
, 39

Bill
Williams
River
Basin
,
Arizona

4,021
,0427
4,023
0,420
0,416
4,012
009
005
04,01
93,98
3,994
3,990
3,987
3,983
3,979
3,976
3,972
4,005
04,03
3,986

Mexico
,357
279
,047
288
,059
315
,257
321
8340
, 57
,723
339
,556
343
4356
, 35
8354
, 68
,938
351
,992
378
24
1,378
4385
, 66
8404
, 18
6425
, 30
,108
408
444,892
,558
434
,767
417
,328
482

Total

Gillespie
Dam
from
Upstream

Basin
River
Gila

3,024
3,024
3,024
3,024
3,024
4,524
4,24
2,724
2,384
8,724
2,1524
14,854
415
, 54
15,794
16,994
610
, 81
414
, 78
,948
15
415
, 98
014
, 38

,381
282
0291
, 71
,083
318
2324
, 81
8343
, 81
2344
, 47
,980
347
,159
359
2357
, 52
,662
360
,216
394
9392
, 78
,920
400
6420
, 12
,624
442
7418
, 89
,370
459
5450
, 06
,265
433
,366
496

Gillespie
Total
Dam
to
Dome
,
.
Ariz

23,087
325
, 11
,157
25
332
, 25
,284
39
746
, 91
848
, 75
,143
46
947
, 72
049
, 44
549
, 00
753
, 91
059
, 78
753
, 93
,088
55
57,080
956
, 38
,639
48
51,845

036
, 69
636
, 27
037
, 10
,473
38
3, 81
40
941
, 80
42,389
,461
38
840
, 39
441
, 39
,038
43
945
, 45
841
, 60
240
, 34
141
, 03
,429
43
336
, 48
, 65
834
,879
28
428
, 34

Arizona Cali
2
fornia

boundary

international
Dam
Hoover
boundary
to

115
115
115
115
115
115
115
115
115
115
45
45
45
45
45
45
45
45
45
45

259
, 71
0, 53
62
262
, 82
970
, 13
779
, 80
,886
88
391
, 79
784
, 19
88,926
590
, 98
92,583
99,781
9100
, 92
,072
94
296
, 36
5100
, 54
,331
93
91,275
,563
77
, 24
380

6, 05
345
,077
357
3384
, 18
,272
399
,864
427
3437
, 36
3443
, 12
6447
, 06
,926
449
08
0,455
5490
, 47
,507
496
6505
, 60
,457
518
,633
542
,066
523
,379
556
,511
545
514,578
,420
580

396,955
1408
, 85
2435
, 56
3450
, 48
0479
, 54
,001
491
,580
499
,414
504
,443
503
7509
, 29
,960
545
,848
549
2559
, 79
573,899
,332
599
1577
, 50
,494
608
,698
597
,618
568
6633
, 61

be
River
Colorado
to
adjacent
Areas
Total
Total
,
,
international
and
Dam
Hoover
tween
Hoover in
lower
to
Dam
basin
inter
national
Nevada Total boun
dary

2.abulated
TABLE
-A
t
Basin
River
Colorado
Lower
of
area
drainage
natural
the
within
irrigated
C
—
points
selected
,at
creages
on
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1934
1935
.
1936
1937
.
1938
1939
.
1940
.
1941
1942
.
1943
.
1944
1945
.
1946
1947
.
1948
.
1949
,
1950.
1951
.
1952
.
1953
.
1954
.
1955
1956
.
.
1957
1958
Means
:
1914–45
.
1952-58
.
1914-58

3,830
,4832
4,858

3,731
3,731
3,731
3,651
3,564
3,539
24,44
4,069
3,969
3,894
3,819
3,691
14,61
4,163
5,330
6,577
7,790
8,990
7,840
8,080
8,080
8,380
8,580
8,880
9,180

,7430
98
6478
, 83
,410
509
,407
582
,785
512
,593
483
,352
537
8629
, 82
9648
, 95
,028
608
617,829
,037
576
,268
541
,253
622
687,918
,614
755
,500
697
,624
866
,982
928
,796
938
,560
886
7870
, 03
7796
, 40
,530
789
,239
856
,930
430
,793
866
9533
, 66

,948
11
,369
13
113
, 23
113
, 38
912
, 11
11,834
511
, 58
,073
13
013
, 73
,058
13
12,953
12,815
,596
12
12,388
,728
11
,703
12
,922
13
,245
14
11,750
11,827
,904
11
,980
11
12,062
,148
12
212
, 25
10,959
11,985
,382
11
,7446
40
,043
496
,471
526
599
,528
6529
, 51
4, 03
499
,902
552
,900
646
,986
665
,067
625
,759
634
,826
592
557,834
,610
638
,608
703
,273
772
,382
715
,829
884
,701
943
,747
953
6901
, 46
,885
885
,622
811
,498
804
2873
, 84
,877
445
,769
881
549
,177

:Does
Sea
Salton
the
in
Valleys
Coachella
and
Imperial
not
.include
area
drainage

3,994
3,991
3,938
3,983
3,955
3,976
93,92
3,945
3,918
3,981
3,977
3,974
3,970
3,969
93,62
93,56
3,960
3,960
2,969
3,124
3,182
3,202
2,820
2,820
2,840
3,988
92,91
3,829

,31477
,824
15
,947
17
,173
19
719
, 34
420
, 40
321
, 94
322
, 71
,02424
622
, 43
023
, 60
,240
22
,018
23
823
, 04
128
, 93
,252
29
333
, 44
,906
28
133
, 95
,677
41
644
, 54
5, 14
50
,092
52
859
, 11
077
, 29
,440
13
,282
51
221
, 35
17
,1461
8511
, 67
,418
544
7618
, 01
,385
549
,843
519
,296
574
,271
669
,010
690
,710
647
657,819
,066
615
,852
580
4662
, 14
, 01
8731
5801
, 25
,746
748
,735
913
,896
976
4995
, 24
3946
, 00
,399
936
,714
863
,309
864
3948
, 13
3459
, 17
0933
, 51
4570
, 12
,452
52
555
, 41
54,985
,179
56
56
,838
058
, 98
158
, 65
,188
60
261
, 68
,386
62
,791
61
,170
61
71,823
273
, 42
479
, 20
,624
81
,894
94
3101
, 51
,570
119
6, 25
122
5119
, 73
6130
, 89
,688
121
,775
123
,118
134
50,787
5124
, 77
,657
66

28,775
32,992
267
,36
,541
37
,487
34
,998
36
,663
41
543
, 11
648
, 09
,489
44
547
, 93
49,814
,178
53
,015
59
,676
63
66,061
564
, 22
969
, 46
975
, 25
081
, 34
80,587
,141
84
,366
86
088
, 22
88
,205
,392
39
483
, 68
,360
49

67
0
48

0

45
45
45
45
45
45
45
45
45
45
45
45
0
0
0
0

,281
603
20
72
,130
,2546
25
0,661
1604
78
,576
88
26695
80
,639
91
46
,497
,1716
772
65
17
778
,193
70
,3700
644
69
79119
,159523
618
673
41
36
0732
, 13
4678
99,873
44
7103
,831
75
5777,084
22
,803
9109
77
,401
859
5758
19
,8106
814
20
924
31
,01835
771
29
,467
109
86
7794
71
,229
,0729
111
,0773
125
710,014
48
,501
57
2132
,8798
34
,7864
59
27
2880
,143
46
96
06946
75
0,61147
85
87
723
955
32
26
9982
64159
16
,935
27
02
477
21,160
,0121
1,094
52
,5211
31
95
46
480
195
59
63
07
79
665
203
,81211
40
60
13,065
200
1,251,164
1,216,725
09
|1 59
,6214,830
28
31,1,083
54
48
036
208
57
97
86
741
211
,911,084
23
73
316
8222
,51,179
1,236
3553
46
,290
26
, 93
608
54
,121,149
28
45
008
5208
53
,2691
748
66
03116
35
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SUMMARY OF DEPLETIONS BY TYPES OF USE AND VIRGIN FLOWS, Oct 1 , 1913,
TO SEPT. 30, 1958
TABLE A. — Colorado River at Lee Ferry , Ariz .

( 1,000 acrefeet
Upper hasin water uses

Water year

Historic year

Virgin flow
Irrigation
depletions

19, 334.8
12,500.4
17, 324.8
21, 893.1
13, 649.6
10, 858.4
19, 738.7
20, 714.8
16, 302.4
16 , 261.3
12, 481. 1
11, 341.1
14, 008.5
16, 586.9
15, 323.3
19, 223.4
13, 070.1
6 , 387.5
15, 286.3
9, 745.4
4 , 396.4
9 , 912,1
11, 970.3
11,896.9
15, 440.0
9,393.7
7,081.6
16, 052.0
17, 029.4
11, 263.0
13, 221.4
11, 545.4
8 , 744.7
13, 514. 4
13 , 687.2
14, 359.0
11,057.2
9, 830.7
17, 980.0
8, 805.0
6, 116.0
7, 307.0
8, 750.0
17,340.0
14, 260.0
13, 788.6
11 , 513.3
11, 508.3
13, 177.5

1 , 763.6
1 , 464. 5
1,771.6
2, 054.7
1 , 651.5
1,531.5
2, 093.7
2, 192.7
1,904.6
1 , 904. 6
1 , 671.6
1 , 630.5
1, 767.6
1 , 918.7
1,850.6
2, 096.7
1 , 739.6
1 , 339.4
1,863. 6
1 , 532.5
1,214.4
1, 546. 5
1, 670.6
1, 670.6
1, 891.7
1 , 532.5
1,380.5
1,918. 7
1, 973. 7
1 , 642.6
1, 766.6
1,656.6
1 , 490.0
1, 780.0
1,781.0
1 , 824.0
1 , 626.0
1, 554.0
2,092.0
1,513.0
1, 343.0
1, 431.0
1, 520.0
2,059.0
1,851.0
1, 737.8
1 , 659.4
1,687.0
1 , 721.6

!!!!
iiii

1914.
1915 .
1916
1917
1918.
1919
1920 .
1921 .
1922
1923 .
1924 .
1925 .
1926 .
1927
1928
1929.
1930 .
1931,
1932
1933
1934 .
1935.
1936 .
1937
1938 .
1939
1940.
1941 .
1942.
1943 .
1944.
1945.
1946 .
1947
1948.
1949.
1950 .
1951 .
1952
1953 .
1954 .
1955.
1956
1957
1958
Means:
1914–45 .
1931-58 .
1952-58_
1914-58 .

Storage
change

+337.0
-76.0
-297.0
-41.0
+6.0
+274.0
-3.0

+7.2
+28.6
+4.4

Transbasin
diversions
124.0
63.0
105. 0
90.0
63.0
73.0
119.0
108. 0
99.0
104. 0
49.0
62.0
77.0
111.0
106. 0
109.0
76. 0
42.0
94. O
79.0
30.0
91.0
160.0
173.0
214.0
153.0
139.0
178.0
123.0
198.0
167.0
209.0
191.0
177.0
145.0
193.0
211.0
262.0
256.0
394.0
499.0
491.0
473.0
423.0
382.0
112.1
219.5
416.8
170.8

Total deple
tions
1, 887.6
1 , 527.5
1,876 . 6
2, 144.7
1, 714.5
1 , 604.5
2, 212.7
2, 300.7
2, 003.6
2, 008.6
1 , 720.6
1, 692.5
1 , 844. 6
2, 029.7
1 , 956.6
2,205.7
1, 815.6
1, 381.4
1, 957.6
1, 611.5
1 , 244.4
1,637.5
1, 830.6
1, 843. 6
2, 105.7
1,685.5
1,519.5
2,096.7
2,096.7
1 , 840.6
1 , 933. 6
1, 865. 6
1, 681.0
1, 957.0
1 , 926.0
2,017.0
1, 837.0
1,816.0
2, 685.0
1, 831.0
1 , 545.0
1,881.0
1,999.0
2, 756.0
2, 230.0
1 , 849.9
1,886 . 1
2, 132.4
1 , 869. 8

21, 222.4
14, 027.9
19, 201.4
24, 037.8
15, 364. 1
12, 462.9
21, 951.4
23, 015. 5
18 , 306.0
18, 269.9
14, 201.7
13, 033. 6
15, 853. 1
18, 616.6
17, 279.9
21, 429. 1
14, 885.7
7,768.9
17, 243.9
11 , 356.9
5, 640.8
11, 549. 6
13, 800.9
13, 740.5
17, 545.7
11,079. 2
8, 601. 1
18, 148.7
19, 126. 1
13, 103.6
15, 155.0
13, 411.0
10, 425.7
15 ,471.4
15, 613. 2
16,376.0
12, 894. 2
11, 646.7
20 ,665.0
10, 636.0
7 , 661.0
9, 188.0
10, 749.0
20,096.0
16, 490.0
15, 638.5
13, 399.4
13, 640.7
15, 074.3

.1914
.
1915
.
1916
.
1917
1918
.
.
1919
1920
.
.
1921
1922
.
1923
.
1924
1925
.
.
1926
.
1927
.
1928
.
1929
1930
..
.
1931
1932
.
1933
.
1934
.
1935
.
1936
1937
1938
.
1939
.
1940

102

WI ater
year

618
, 06.2
214
, 75.5
619
, 72.8
220
, 62.7
8910
, 64.
18, 76.4
619
, 59.9
217
, 75.3
715
, 09.7
314
, 53.2
4210
, 92.
09, 24.5
,357.9
11
214
, 98.4
.7
12,011
,140.1
15
9,627.1
3,415.9
812
, 71.0
6,799.3
1,938.5
12, 92.0
2,089.4
91, 22.3
1,980.4
14,14.7
3,660.6

1,887.6
1,527.5
1,876.6
2,144.7
1,714.5
1,604.5
2, 12.7
2,300.7
62,003.
6.
2,008
1,720.6
1,692,5
61,844.
2,029.7
1,956.6
22, 05.7
1,815.6
1,381.4
1,957.6
1,611.5
1,244.4
1,637.5
1,830.6
843.6
2,105.7
1,685.5
1,519.5

Upper
Historic basin
deple
flow
tions
at
Lee
Ferry

1,051.6
1,169.9
1,349.4
1,242.8
1,251.0
57.1
1,365.5
1,356.3
241,82.
1,288.4
1,506.1
61, 29.0
41, 14.4
1,428.9
1,526.5
1,612.8
1,554.7
61, 26.9
1,587.8 .71
1,510.7
1,516.8
1,466.1
3
1,692.4 75.
01,801.
2,057.1
1,898.4
1,680.0
82.1
81, 40.5

Crops

133.2

125.9

120.1

3
104.
59.8

Citie
s
,
Non
cropped town
s
,
and
areas
farm
steads
Evapora
tion

55.9
61,791.4
52.5
47.
94.0
91,757.8
7
75.
29.
2,006.8
82.5
97.4
64.
2,010.9
60.7
80.4
0
98.
32,99.1
90.8
69.8
602.
2,315,3
2165.
66.9
1 06.5
465.8
82.9
2,103.
2,761,0
44.
102.9
75.4
12,90.6
76.1
70.0
40.9
2,6108.8
71.9
,5111.5
44
273.4
73.9
25.6
2,4110.0
58.1
63.8
61.4
112.0
12,365.9
85.
76.6
70.1
40.6
2,4114.0
116.7
70.4
2,583.1
69.8
65.4
69.9
116.7
2,687.4
2,827.8
118.7
78.4
72.4
88.5
42, 84.
127.4
52.7
70.5
2,4120.2
119.9
57.8
2,121.4
68.3
122.0
84.0
1,869.1
64.8
2,098.6
,7
185
79.8128.7
2,679.6
405.5
70.1
2,893.5
635.8
132.7
131.5
811.5
49.4
2,983.2
.O
2,839
73.6129.9
2,745.6

Trans
basin
diver
sions

Lower
basin
water
uses

-f(1eet
]acre
,000

-27.1
48.7
,1+1
-40.1
-118.5
743.9
+284.5
+446.9
-351.2
.2
-129
-153
.3
-36.6
-336.3
+322.6
+457.6
-637.6
+66.7
+33.8
+256.0
+945.5
-504.5
--686.2
+5,551.4
+5,965.3
+7,191.6
8+8
, 72.7
09,4
+1
8 ,4
:97
0
-716.5

Storage
change

Reservoir
losses

130.1
127.0
2112.
127.8
122.8
125.2
127.4
130.4
130.6
139.5
128.9
119.8
145.8
141.8
130.2
151.4
139.5
135.6
185.6
130.3
112.7
231.0
,2
244
274.9
289.8

246.2
267.8
287.5
289.0
268.0
323.0
334.5
307.8
293.5
336.3
2
365.
333.6
350.0
350.5
331.1
337.0
2
360.
355.9
345.6
327.6
314.8
357.5
390.3
455.1
408.7
158.71
383,1
423.7

+8.9
-183.6
-153.1
-156.0
+73.1
-122.5
118.4
+99.7
-40.4
+30.5
+11.5
+99.3
-15.2
--94.1
+38.7
-58.7
-53.4
107.9
-188.9
-48.8
+20.8
350.0
-259.0
306.0
-188.0
-34.8
+30.5

Replace
Evapora- Growth
tion
change
ment

Channel
salvage

CRiver
- olorado
H.
TABLE
international
at
boundary

+69.0
4,461.2
+774.9
6,000.0
+429.5
35, 14.2
4,6-271.5
74.7
14,-26
.694.
+368.8
65,02.6
74.7
,236768.
+1
36,7
15,-240.7
+4.8
15,33.9
88.
625,-119.5
5,275.8
-357.9
-383.7
4,690.3
1- 24.4
5,585.1
2.5,968
-160.5
5,069.9
279.3
.15,95.
73-424
85.
52,-435.3
15,-246.8
43.
+302.7
6,767.2
4,545.6
-138.9
18.6
43,-338.9
-169.5
210
, 58.8
11,680.1
-316.9
+52.0
13,840.4
,543.0
15
-422.9
7,520.2
-662.5
25,-811.1
36.4

023
, 67.4
,22075.5
,987.0
24
924
, 37.4
15,359.0
713
, 79.0
027
, 28.5
422
, 12.0
8620
, 43.
020
, 41,4
,768.0
15
713
, 14.8
,943.0
16
220
, 66.6
017
, 81.6
,935.4
20
215
, 12.3
8,559.0
,638.2
19
311
, 44.9
5,357.1
412
, 50.8
13,769.5
715,62.7
17,523.4
11,634.9
8,897.0

in
Change
Virgin
Total
n
depletioflow
ground
water
storage
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1941
1942
.
1943
.
1944
.
1945
.
1946
1947
.
.
1948
1949
1950
.
1951
1952
1953
.
.
1954
.
1955
.
1956
1957
.
..
1958
s
Mean
:
1914-45
.
1931-58
1952-58
1914-58

Wat
yeaer
r

,31044.5
15,904.
4,882.4
0O9,25.

8,390.0
.5
13,985
7,918.9
210
, 83.9
8,653.1
6,700.6
26,59.2
8,160.2
8,697.2
7,604.3
53,02.0
48, 89.5
7,319.8
4, 26.7
.2
3,882
81, 41.9
1,816.8
26,400.

,0296.7
02,96.7
1,840.6
1,933.6
.6
1,865
1,681.0
1,957.0
901,26.
02, 17.0
1,837.0
1,816.0
62,85.0
1,831.0
51, 45.0
1,881.0
1,999.0
2,756.0
2,30.0
1,849.9
1,886.1
142,32.
81, 96.8

Upper
Historic basin
deple
W
tions
at
Lee
Ferry

,12 21.6
2,422.5
2,53.4
2,354.3
2,481.2
2,261.8
2,317.2
2,588.2
2,851.0
2,723.3
2,856.2
3,688.2
63,725.
3,435.4
3,498.0
23, 97.1
3,270.3
3,599.4
1,635.6
2,457.0
3,502.0
02, 54.5

Crops

100.7
109.9
100.3
104.7
110.2
106.4
108.7
119.0
7
134.
124.7
131.0
188.0
187.1
165.0
169.4
149.6
151.1
180.6
7
74.
114.4
170.1
95.7

120.6
197.9
291.6
163.
2

141.6
150.6
163.8
168.8
167.2
202.9
0
226.
239.0
246.8
255.8
273.0
258.8
268.3
273.7
289.3
304.0
309.5
337.6

Non
,ties
cropped towns
,
and
areas
farm
steads
6.
2,753
.9
2,505
52,71.8
52, 75.8
72,29.6
3,013.7
2,988.8
3,185.2
3,200.3
3,483.9
3,865.1
04,19.8
4,100.0
04, 02.7
1.
4,033
93, 99.5
4,062.6
3,845.0
2,433.2
3,077.9
4,009.0
2,792.5

Trans
basin
diver
sions
losses
Reservoir

1, 21.6
1, 52.2
1, 36.9
11,079
.
1,012.1
993.9
950.0
1,008.4
5
975.
061, 44.
1,022.6
1,098.6
11, 11.6
1,043.2
942.5
959.2
969.4
21, 01.0
346.7
828.4
1,046.5
542.5
156.3
208.
7
264.1
179.4

308.3
158.3
131.8
136.7
139.6
145.7
6
224.
213.5
296.1
162.1
180.8
319.5
283.9
262.0
7
243.
216.3
234.1
289.1

tion

+7,795.2
6-1
, 48.6
5-1
, 07.6
-1,857.0
5-1
, 84.6
-3,387.5
1,345.
+2
+363.2
+1,331.0
5-2
, 62.0
+354.5
1, 66.
3+5
4-5
, 39.0
9-4
, 15.2
5-2
, 56.3
+222.4
2+10
, 28.7
+2
,765.3
.1+-927
1+1
, 99.9
+810.3
+750.8

Evapora Storage
tion
change

Lower
basin
water
uses

493.7
522.3
486.1
2
498.
517.
2
442.0
3
455.
502.9
562.1
543.5
585.4
693.9
722.1
700.9
743.0
735.0
749.9
832.0
364.4
519.5
739.5
442.9
-145.9
+17.1
+51.5
+83.6
+52.7
-1.4
-172.9
-281.7
-459.6
-116.8
-179.5
-283.1
.1
+343
+138.9
+228.5
+176.3
-517.5
-249.3
-62.7
-98.1
.3
-23
.2
-75

Replace
Evapora- Growth
change
ment

Channel
salvage

H.
TABLE
olorado
River
international
boundary
C
-at
ontinued

-176.3
--955.9
,921.3
-1
-592.6

07.7
8,-1

969.4

34,+162.3
|145.
5
5,4-672.9
52.8
65,2-697.2
95.
5,0-805.9
02.1
25,-972.0
05.
13.7
33,
40.1
8,199.9
47,023.
, 07.1 8
-1
0-1
, 35.6 9
8,402.
,34,763.2
-1
21.7
6-1
70.9
,7, 01.8
.79,1389.3
-2,018
3,2,740.2
-2
81.5
93.4
2732.4
9,-1
425,0-2
03.
695.
8,348.1
28.
518
,7-1
17.6
16-1
, 59.5
11
29.0
6,628.1
47,979.
09, 13.7
097, 05.

CENTRAL ARIZONA PROJECT

,735.4
23
,438.3
19
,21314.5
,286.0
15
13,858.3
,014.3
10
015
, 99.3
115
, 84.0
17,100.1
O12
,326.
,272.9
11
,478.8
22
,101.3
10
7,220.1
39, 77.4
,190.0
10
320
, 45.
517
, 59.7
916
, 72.6
813
, 83.5
8113
, 96.
16,030.9

in
Change
Total
Virgin
ground
depletionflow
water
storage
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TABLE N. - Colorado River at international boundary
(1,000 acre-feet)

Depletions 1

Water year Historic
flow

Virgin
flow
Arizona Cali- Nevada New
Mexico
fornia

:

1914 .
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925 .
1926 .
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945.
1946
1947
1948
1949
1950 .
1951 .
1952.
1953
1954 .
1955 .
1956 .
1957 .
1958 .
Means :
1914-45 .
1931-58 ..
1952-58 ..
1914-58 ..

18, 606. 2 840.2 1,729.0
14, 275.5 2, 649.3 2, 815.8
19, 672.8 1, 327.4 2,098. 7
20, 262.7 428.7 2, 104.0
10, 864.9 297.9 2, 484.3
8, 176.4 1,568. 4 2, 421.8
19, 659.9 2 , 630.7 2, 519.5
17, 275.3 488.2 2, 343.6
15, 709.7 832.9 2, 293.5
14,353.2 926.3 2 , 747.7
10 , 492. 2 898. 6 2, 664.5
9, 024. 5 454.7 2, 549.1
11, 357.9 1, 262.5 2, 493.8
14, 298. 4 1,383.7 2, 552. 1
12, 011.7 423.6 2 ,693.5
15, 140.1 798. 5 2, 801. 2
9,627.1 844. 4 2,930 . 9
3 , 415.9 1,178.7 2, 592.1
12, 871.0 2, 283.7 2, 524.9
6, 799.3 602.4 2,335.9
1,938.5 226.6 1, 948.7
2, 192.0 1, 364.1 2, 114.6
2 , 089.4 816.1 2,689.6
1, 922.3 1,850.3 2,882. 7
1,980.4 502. 1 2, 917.0
4, 114.7 533.2 2, 920.7
3 , 660.6 571. 7 2, 866.9
8,390.0 4,257.2 2 , 805. 9
13, 985. 5 958.0 2 ,641.3
7,918.9 822.8 2, 702.1
10, 283.9 766.7 2, 716.1
8,653. 1 939.8 2,874.9
6, 700.6 451.1 3 , 201.8
6, 259. 2 369.3 3, 102.6
8, 160.2 476.8 3,322.3
8, 697.2 1, 558. 1 3, 303. 5
7,604.3 378. 1 3, 636. 1
3, 502.0 657. 6 4,028.7
8, 489.5 2 , 173.2 4,180.3
7 , 319.8 750.9 4 , 349. 7
4, 426.7 992.4 4 , 260.8
3,882. 2 902.6 4,285.7
1 , 841.9 523.3 4 , 228.6
1,816.8 765. 1 4,211.1
6,400. 2 1,742. 4 4,069.3
10, 344.5 ( 1 , 116. 5 2, 524. O
5, 904. 1 1,050.5 3, 203.7
4,882. 4 1,121.4 4,226.5
9,025.0 1,054.9 2, 909. 9

16.0
14.3
15.8
15.2
13.9
12.6
17.6
16.9
18.3
17.6
12.5
13.1
13.0
17.0
14. 5
16.3
14.8
13.1
18.5
12. 2
10.4
10.0
8.0
9.4
9.1
11.1
11.5
12.0
15.6
26.9
27.9
21.3
27.0
27.5
21.8
22.4
23.6
23. 6
30.8
17.6
20.9
22. 7
17.7
18.3
32.2
14.9
18.7
22.9
17.4

11.3
13.0
14.1
11.9
9.3
13.3
14.3
13.4
9.9
11.9
11.2
7.6
7.8
10.5
9.8
11.2
6.5
8.9
8.2
11.0
8.4
7.0
8.7
8.5
8.0
7.6
10.8
7.3
9.2
8.9
7.7
8.7
16.3
15.1
14. 5
19.2
15.6
18.0
24. 1
9.1
16.9
20.3
7.7
18.6
23. 2
9.9
12.4
17.1
11.9

Utah Mexico

45.5
41.9
47.1
43.6
42.9
40.1
48.0
48.4
48.3
45.5
31.6
34. 1
32.9
42.6
38.7
38.5
35.7
30.5
46.6
31.8
32.7
38.4
33.9
41.7
43. 7
34. 1
34.9
43.2
37.1
35.9
49.1
47.1
48. 2
57.5
47.8
53.2
50.5
46.2
55. 7
36. 7
38.4
37.0
31.8
34. 5
49.5

40.2
41.7
40.5
41.6

6.2
5.5
6.8
6.8
4.5
6.7
6.8
5.4
4.3
5.6
6.4
4.9
5.7
5. 6
4.6
4.6
5.0
5. O
5.9
5. 2
4.8
4.4
4.5
6.1
4. 5
4. 2
4.9
5.9
5.5
4.3
4. 2
4.8
3.5
3.7
3.5
4.7
3.4
3.6
4. 3
1.8
3. 2
3.1
1.7
3.3
3.9
5.3
4. 2
3.0
4.7

Undis
tributed

Total

1 , 813.0
1, 460.2
1,804.3
2,064.5
1, 641.3
1, 539.7
2 , 131.7
2, 220.8
1, 926.7
1,933.6
1, 651.0
1, 626.8
1, 769. 4
1, 956.7
1,885. 2
2, 125.0
1 , 747.9
1 , 324.8
1,879.4
1 , 547. 1
1, 187.0
6, 720.3
8, 119.3
9 , 041.7
12, 058.6
4,009.3
1 , 735.7
8, 213.9
1,786.1
1 , 694.7
1 ,430.4
1 , 308.6
-434. 2
5, 264.4
3 , 137.1
3, 441.8
614.4
2,993. 2
7, 520.9
-2, 384.3
-2, 539.2
223.8
3,537.3
13, 477.6
5,239.0
2,917.3
3, 648.2
3, 582,3
2,965. 5

4 , 416.2
6,000.0
5, 314.2
4 , 674. 7
4, 494. 1
5 , 602.6
7, 368.6
5 , 136.7
5, 133.9
5 , 688.2
5 , 275.8
4 , 690.3
5, 585.1
5 , 968.2
5, 069.9
5, 795. 3
5, 585. 2
5, 143. 1
6, 767.2
4 , 545.6
3 , 418.6
10, 258.8
11,680.1
13,840.4
15, 543.0
7,520.2
5 , 236.4
15, 345. 4
5 , 452.8
5 , 295.6
5, 002. 1
5, 205. 2
3 , 313.7
8,840. 1
7,023.8
8, 402.9
4, 721.7
7, 770.9
13, 989.3
2,781.5
2, 793.4
5, 495. 2
8, 348. 1
18, 528.5
11 , 159.5
6, 628. 1
7,979, 4
9,013. 7
7,005. 9

23, 067.4
20, 175.5
24,987.0
24, 937.4
15, 359.0
13, 779.0
27, 028.5
22, 412.0
20 , 843.6
20, 041.4
15, 768.0
13, 714.8
16, 943.0
20, 266.6
17 , 081.6
20, 935. 4
15, 212.3
8, 559.0
19, 638. 2
11, 344.9
5, 357. 1
12, 450.8
13,769.5
15, 762.7
17 , 523.4
11,634.9
8,897.0
23, 735. 4
19, 438.3
13, 214.5
15 , 286.0
13,858.3
10, 014.3
15, 099.3
15, 184. O
17, 100.1
12, 326.0
11, 272. 9
22, 478.8
10, 101.3
7 , 220.1
9, 377.4
10, 190.0
20 , 345.3
17, 559.7
16, 972.6
13,883. 5
13,896.1
16 , 030.9

1 Depletions are listed for the States in the Lower Colorado River Basin and the portion of Mexico in the
Gila River drainage area. Undistributed depletions are the depletions by the Upper Colorado River Basin
combined with depletions by the reservoirs on the main stream of the Colorado River less estimated salvage
from channel evaporation .

.
1914
.
1915
.
1916
.
1917
1918
.
1919
..
1920
.
1921
1922
1923
.
1924
.
.
1925
1926
1927
1928
.
1929
.
1930
.
1931
1932

Wate
year r

190.2
338.8
859.4
303.9
103.7
261.5
461.0
170.6
308.9
271.6
221.8
150.4
181.5
393.8
87.6
510.8
189.3
165.0
465.9

Histor
flow

28.5
35.5
35.2
30.1
21.7
35.7
36.4
29.6
35.0
5
35.
30.5
26.4
27.4
38.5
23.0
38.6
27.5
33.4
39.0

Crops

2.7
3.4
3.3
2.9
2.0
3.3
3.5
2.8
3.3
2.9
2.5
3.7
2.2
7
3.
2.9
3.3
3.8

Non
cropped
areas
6.7
7.1
7.2
7.6
7.8
8.2
8.3
3
8.
8.6
7
8.
8.8
8.9
0
9.
9.0
9.1
9.1
2
9.
9.4

11.3
13.6
13.7
11.8
9.3
14.2
14.7
13.1
13.8
15.1
13.5
10.9
11.1
15.0
10.5
14.4
10.4
O
13.
15.2

Citie
s ,
town
,and s
farmsteads Evapora
tion

Lower
basin
water
uses

Storage
change

losses
Reservoir

-f)acre
,000
(1eet

.1

0.1
.1
.2
.1
.1
.1
.1

Evapora
tion

5.7
3.8
4.6

4.4
5.3
5.2
4.5
3.1
5.2
5.4
4.6
5.0
5.4
4.8

Replace
ment

-0.5
-.4
+.2
+.3
+.9
+1.2
+1.1
1+3.8
+1.9
+2.0
3.8
+1.9
+2.4
3.9
+3.3
5.6
+2.0
3.4
+4.0
+3.3
+3.3
5.7
+4.9

Growth
change

Channel
salvag
e

Little
—
B.
TABLE
,A
Falls
Grand
at
River
.Colorado
riz

Export
water

44.2
53.8
53.9
48.0
37.9
57.0
58.6
50.2
57.3
58.9
52.7
46.6
48.5
63.8
43.2
64.0
49.3
5
57.
66.5

234.4
392.6
913.3
351.9
141.6
318.5
519.6
220.8
366.2
330.5
274.5
197.0
230.0
457.6
130.8
574.8
238.6
222.5
532.4

Virgin
Net
depetion flow
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1933
1934
1935
1936
19:37
15:33
147.33
10
19
.
1941
1942
1948
1944
.
1945
1946
.
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
Means
:
1914-45
.1931-58
.1952-58
.1914-58

129.2
71.0
3
215.
165.0
339.4
,2
170
83.2
182.2
586.
9
0
149.
,0
108
129.1
5
159.
116.4
127.0
,3
182
,4
268
1
41.
8
48.
321.6
3
54.
107.5

.36
,2
24

0
34.

.
28
.35
47.7

ว ผ่

4
3.
8
4.
98.
4.1
6.1
8
2.
2
8.
6.6
3
2.
3.1

ว่าล่า ล่ ล่ ล่ะ
ว่า ว ร่ ว ว่า

9 ACO

32.4
24.6
33.8
5
33.
0
33.

3
10.

49.
4
9.
5
9.
6
9.
6
9.
6
9.
3
9.
0
10.
0
11.
9
10.
11.0
9
10.
0
11.
9
12.
1
13.
1
18.
1
18.
3
13.
2
13.
0
18.
,8
12
1
13.
6
13.
5
13.
3
14.

17.7

37.5

7
14.
511.
4
14.
8
14.
0
16.
8
14.
6
11.
1
15.
4
18.
5
12.
9
12.
8
12.
0
14.
5
26.

+7
.(+3
.5
+

0
.

1-

25.
8
5.
9
4.
5.3
9
6.
5
3.
2
4.
5
11.

2
5.

5.4

0

:
281.

187.5
119.0
5
276.
,7
225
407.6
5
224.
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TABLE C.- Virgin River at Littlefield, Ariz .
(1,000 acre -feet)
Lower basin water uses

Crops

aiaiaiai

3.0
2. 9
3.8
3.4
3.2
3.1
2.9
1.9

iniciaisiais

2. 2

3.0
1.9

2. 1
2.8
2.2
2.1
3.3
3. 1
3.0
3.7
3.0
3.4
3. 2

.8

0
0

1.7
1.5
1.6
1.5
1.2
2.0
1.3
1.1
1.4
1.3
1.7
1.8
1.4
1.5
2.0
1.6
1.5
1.5
1.4
1.4
1.8
1.4
1.6
1.5
1.3
1.5
1.6
1.1
.6

1.8
1.2
1.3
1.3
1.7
1.5
1.5
1. 3
1.1
1.8
1.2
1.3
1.6
1.4
1.7
1.8
1. 3
1.3
1.6
1.3
1.3
2.0
1.9
2.9
3.6
2. 9
3. 3
3.1
2.8
4. 3
2. 7
aiciais

vaisiaisiais
ai

78. O
164. 9
131.0
240.3
278.6
154.9
173. 7
400.0
214.9
178. 1
182.7
166.3
121.3
192.3
116.4
155.9
127.0

aici

unid
na
เร่

inici

4. 2
4.3
4.4
4.5
4. 4
4.6
4.6
4.7
4. 7
4.5
1.6
4. 6
4.7
4.8
4.8
4. 7
4.8
5.1
5.0
5.1
5. 3
5. 3
5. 5
5.7
5. 6
5.7
5.9
5.8
5.8
6. 1
6.1
5. 9
6.0
6.0
6.0
6.0
6.0
5.6
5.3
5.4
5.4
5. 3
5.4
5.6

Channel
salvage Net de Virgin
Trans Reservoir replace pletion flow
basin evapora ment
diver
tion
sions
losses
angiai

aico
ร่

1914
1915 .
1916
1917
1918
1919
1920
1921
1922
1923
192
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940 .
1941.
1942
1943
1944
1945
1946
1947
1948
1949
1950.
1951
1952
1953
1954
1955
1956
1957
1958
Means:
1914-45 .
1931-58...
1952-58 ...
1914-58 ....

Cities,
Non
cropped towns,
areas and farm
steads

tretien

Historic
flow

de
Net

Water
year

5.4
5. 2
4.9
5.9
5.7
5.7
5.3
3.6
3.9
3.8
5.0
4.6
4.4
4. 1
3.4
5. 5
3.6
3.6
4.5
4.0
5.0
5.3

5.1
4.0
3.8
5. 6
5.3
4.4
5.3
4.2.
4.6
4.4
4.0
6.6
4.8
5.1

38. 9
36. 0
40.4
37.5
36.8
35.0
42.0
42.4
41.5
39. 1
27.4
29.7
28.8
36.8
33. 9
33. 2
30.6
26. 3
39.9
27.6
29.1
34.8
31. 1
37.4
39.4
29.8
30.1
37.7
31.8
30.8
44.0
42.5
43. 6
52. 4
43.8
48. 8
45.9
42.6
49.4
33. 3
35.0
34. 3
29. 1
46.3
35. 1
37.4
37.0
36.8

164.9
244. 7
160.2
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TABLE E.- Bill Williams River at Planet, Ariz.
( 1,000 acre-feet)

Lower basin water uses

Crops

1914 .
1915 .
1916
1917
1918
1919.
1920
1921.
1922
1923.
1924 .
1925
1926 .
1927
1928
1929
1930
1931.
1932
1933
1934 .
1935 .
1936
1937
1938
1939
1940 .
1941
1942
1943 ..
1944
1945 .
1946
1947
1948
1949
1950
1951 .
1952
1953
1954 .
1955 .
1956 .
1957
1958 .
Means:
1914 to 1945 .
1931 to 1958 .
1952 to 1958
1914 to 1958 .

79 247-07-15

78. 2
115.8
312.4
120.8
94.8
202. 2
254.0
83.0
209.8
164. 2
52.4
115. 2
139.4
432. 4
21.3
31. 2
33.0
108.9
319.6
13.3
11.6
110. 2
21.8
253.0
112.9
231.5
30.8
436.8
26.8
14. 2
114.4
60.1
12.3
18.6
7.3
48.7
7.9
56.9
148.9
12.5
55.6
29.7
12.6
14.6
47.1
135. 2
83.5
45.9
106.6

8.5
10.3
11.2
10.9
9.9
11.9
11. 2
8.3
10.7
10.7
6.9
9.8
10.9
10.7
5.4
5.8
5.8
9.4
10.6
4.9
4.9
9.5
5.3
10.4
9.3
10.1
6.6
11.5
6.0
5.3
9.8
7.1
5.8
6.1
7.0
12.3
10.2
17.9
17.9
8.4
14.8
15.8
11.0
12.1
20.1
8.7
10.0
14.3
9.8

Channel
salvage
Non
Cities, replace
ment
cropped towns,
areas and farm .
steads
అలులులులులులులులులు

Water year

Historic
flow

0.7
.8
9

0.3
.3

.8
.7
.8
.6
1.0
.5
.5
9
6
.6
.7
.8
1.4
1.1
2.0
1.8
.8
1.5
1.7
1.2
1.4
2.4
.7
1.0
1.5
.9

3
3

.8
.8
.9
1.0
1.1
.9
1.1
1.2
1.2
1.2
1.4
.3
.6
1.2
5

5.8
7.0
7.6
7.4
6.7
8.0
7.5
5.5
7.2
7.1
4.6
6.6
7.3
7. 2
3.6
3. 9
3.9
6. 3
7. 2
3.3
3.3
6.4
3.5
7.0
6. 3
6.8
4.5
7.9
4. 1
3.7
6.7
4.9
5.5
5.8
6.6
11.7
9.8
17.0
12.6
13.0
13.0
13.5
13.8
14.3
14.8
5.9
8.3
13.6
7.6

Net
deple
tion

3.7
4.4
4.8
4.7
4. 3
5. 1
4.9
3.7
4.6
4.7
3.1
4. 3
4.7
4.6
2.6
2. 7
2.7
4. 2
4. 5
2.2
2. 2
4. 2
2.6
4. 5
4.0
4.4
3.0
4.9
2.7
2.4
4.3
3.1
1.7
1.8
2.0
2.8
2.4
3.9
8. 2
-2.9
4.4
5.2
4
9.1
3.8
3.3
3.4
3.6

Virgin
flow

81.9
120. 2
317.2
125.5
99.1
207.3
258.9
86.7
214.4
168.9
55. 5
119.5
144. 1
437.0
23. 9
33.9
35.7
113.1
324. 1
15.5
13.8
114.4
24. 4
257.5
116.9
235.9
33.8
441.7
29.5
16.6
118.7
63.2
14.0
20.4
9.3
51.5
10.3
60.8
157. 1
9. 6
60.0
34.9
12.2
15.0
56.2
139.0
86.8
49.3
110. 2

.1914
.
1915
.
1916
.
1917
1918
.
1919
1920
.
1921
1922
.
1923
1924
1925
1926.
.
1927
.
1928
1929
1930

Water
year

658.4
2,970.1
34, 65.9
321,04.
470.8
999.7
42,68.6
702.0
953.1
593.9
869.
4
322.8
664.0
01, 31.2
217.4
4
203.
170.1

Historic
flow

729.8
833.7
01, 04.7
890.0
885.9
957.9
3
923.
880.0
866.0
.81,051
1, 54.4
936.0
960.1
1,030.3
1,143.4
1,069.8
1, 54.7

Crops

6
34.
239.
45.7
41.6
38.
3
44.5
42.9
40.0
37.5
46.9
50.7
40.9
43.5
45,5
48.3
45.9
49.5

67.9
69.8
8
72.
72.4
72.9
74.9
2
75.
75.3
76.3
80.0
82.2
80.4
82.1
83.9
86.3
86.2
88.4

,
Cities
atowns
, nd
Non
cropped farm
steads
areas

21.7
3
39.
45.8
8
45.
37.7
30.0
1
45.
39.3
3
39.
33.9
38.1
24.8
27.9
38.8
36.7
28.4
45.6

Evapora
tion

uses
water
basin
Lower

-27.1
, 48.7
1+1
-40.1
-118.5
-743.9
+284.5
+446.9
351.2
129.2
-153.3
-36.6
-336.3
+322.6
+457.6
-637.6
+66.7
+33.8

Storage
change

Reservoir
losses

11.8
17.0
5.8
2
8.
9.0
13.7
6.0
10.0
9.1
14.9
12.4
10.5
17.1
15.7
11.8
17.7
18.7

111.0
126.5
141.7
135.6
3
105.
7
143.
3
144.
129.4
106.9
3
140.
158.3
123.9
145.0
139.1
128.9
129.
1
157.2

+53.0
-44.9
-27.5
-29.5
+68.2
-14.3
-21.2
+94.9
+20.9
+51.6
+50.5
+69.9
+32.4
-16.4
+46.3
1- 2.5
+1.4

Growth
change

salvage
Channel

.,at
riz
A
Dam
Gillespie
ila
River
GTABLE
-F.

Evapora Replace
ment
tion

eet
acre
1]-f[ ,000

Import
Water

-102.4
+457.9
+660.8
.2
+169
+123.5
-81.5
+370.0
195.2
-4.2
-80.3
-201.5
-364
.3
189.5
126.7
-229.1
385.4
-354.1

Change
ground
in
water
storage

654.7
42, 0.2
6,71 14
927.2
368.3
16, 38.
71, 31.9
7
443.
6.
79Q
875.4
967.1
317.0
1, 17.0
321,58.
353.3
752.3
843.2

31, 13.
35,70.3
95,80.6
2, 31.4
1
839.
12, 38.3
24, 00.5
1, 45.7
71, 43.7
41, 69.3
81, 36.5
39.8
1,781.0
32, 89.4
570.7
955.7
1,013.3

Virgin
Net
depletion flow
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.1931
.1932
1933
.
1934
1935
.
.
1936
.
1937
1938
.
1939
1940
.
.
1941
1942
1943
.
1944
.
1945
1946
1947
1948
.
1949
1950
..
1951
.
.
1952
1953
.
1954
.
1955
.
1956
..1957
1958
Mean
:
s
.
1914-45
1931-58
1952-58
1914-58

325.5
557.8
102.8
70.7
212.9
106.9
490.0
271.0
1
109.
3
73.
1, 39.7
1
103.
5
85.
94.3
89.5
110.2
95.7
55.4
57.2
43.9
3
143.
51.6
29.6
43.6
122.5
20.9
13.5
2
25.
712.4
165.9
43.8
524.7

,120.8
1,048.6
1,088.5
1,040.0
21, 38.1
1,323.8
1,520.7
3,367.4
61,78.
21,99.
1,524.4
1,855.8
791,04.
61,755.
1,831.9
51, 41.8
1,544.1
71, 44.0
2,020.3
1,874.7
91, 29.0
62, 16.5
2,695.7
2,362.6
2,367.9
2, 33.5
12,57.4
32, 79.4
1,167.8
1,727.4
2,401.8
1,440.8
88.5
88.4
89.5
89.5
93.0
95.0
3
98.
96.8
95.1
97.6
104.1
111.7
112.7
116.8
120.9
153.4
173.7
186.6
194.7
202.0
217.1
3
208.
218.1
222.3
236.0
250.8
254.9
281.0
88.3
153.5
238.8
125.0

53.2
66.0
70.2
54.8

70.3

82.9

+256.0
3
53.
23.8
34.5
.5+945
89.3
16.0
-504.5
12.3
50.1
-686
.2
+422,6
58.3
25.8
59.5-173.3
20.8
-72,2
+
347.6
28.3
51.5
-570.6
13.7
28.7
-125.9
16.7
-25.
693.2
16.6
4+2
90.4
,107.3
46.2
-438.1
137.6
20.9
.3106.1
-426
19.1
-489.9
67.6
3
17.
71.9
-190.3
19.4
-450.7
47.7
11.1
-37.
1 249.3
11.8
2--52.9
33.
19.4
+608.0
74.4
52.8
56.
-3 484.5
16.8
+19.5
8.7
6
23.
2+1
53.
,686.4
30.9
-418.6
2
23.
76.7
-84.8
28.6
-250.7
69.9
30.7
62.7
20.4
-600.4
+212.2
49.0
17.8
+620.4
76.5
2
22.
16.9
+30.4
+32.4
22.4
+104.5
24,8
+24.3
18.6

156.3
154.7
146.
9
134.0
168.4
190.7
2
230.
186.1
170.9
198.1
246.4
,7
284
7
258.
3
254.
268.8
2
165.
169.1
2
189.
239.5
3
206.
221.4
241.8
248.3
223.1
225.4
224.9
214.5
233.4
1
166.
209.0
230.2
180.4

+88.7
+41.8
-+58.0
+75.8
+80.7
+88.0
+101.3
+89.0
+73.6
+85.5
3+1 6.3
-46.2
+78.9
4.
+23
+37.0
+177.5
+49.6
+147.7
+141.2
-89.8
--89.6
+26.8
+41.4
+53.4
+33.0

21.
- 5.5
-55.7
+8.1
+39.5
61.0
+5.7

0
.3
1.2
2

.3

!!!!!!!!!

51.3
80.8
124.3
66.6

48.9
46.8
47.9
44.6
52.9
57.1
67.7
57.9
50.5
56.7
2
69.
81.4
72.7
74.1
77.9
70.5
70.7
O
79.
3
93.
84.9
87.9
141.7
2
147.
123.1
122.4
107.5
104.0
124.0
-154.4
-884.1
-1,862.0
--561.9

-207.3
+338.3
-18.8
-188
.2
-131.6
-185.6
+36.7
359.8
-519.7
-638.0
-30.4
-518.5
529.4
.3
-647
-808.6
-922.6
1-1
, 49.7
3-1
, 22.4
.5
-957
2-1
, 56.9
-1,703.3
8-1
, 024.3
40.1
2-2
, .4
3.4
-1,816.3
2..4
-1,983
4
=17,-1
,784.1
29.7
,656.2
-13.7

41, 80.1
,154.6
2,869.8
2,312.0
733.5
630.7
313.7
243.0
,01691
41, 78.1
970.7
1,077.6
,1
1,885
2,375,1
803.1
532.1
561.5
670.6
5
591.2
664.
4,048.2
95,187.
1,108.1
1,005.0
936.4
850.9
845.5
2
751.
904.5
994.0
447.6
337.4
331.2
9
426.
550.6
495.2
71, 51.9
1,694.7
376.2
332.3
367.1
510.4
2,298.1
2, 46.5
384.6
414.2
715.
3
671.7
453.5 To
576.0
165.5
186.4
725.4
738.9
1,501.4
41, 76.2
1,080.4
1,792.8
1, 51.6
985.7
918.6
874.8
1,508.
983.4
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.
1914
.1915
.
1916
1917
.
1918
1919
..1920
1921
.
1922
.
1923
1924
.
.
1925
.
1926
1927
.
1928
1929
.
1930
1931
1932

-------

Water
year

179.8
32, 24.5
34, 61.1
41, 58.3
326.9
227.0
281,93.
437.7
685.8
329.1
686.5
64.9
270.1
763.9
24.3
3.0
15.6
102.7
266.3

Historic
flow

740.0
843.9
.9
1,014
2
900.
896.1
2
973.
938.2
2
889.
874.9
01, 81.2
21, 05.8
2
986.
1,012.3
1,083.6
21, 00.8
1, 09.9
21, 03.6
1, 74.7
1,100.9

Crops

35.0
39.6
46.1
42.0
38.7
45.1
43.5
40.4
37.8
48.0
52.7
42.9
45.5
47.6
50.2
47.5
51.4
51.0
48.8

68.5
70.5
73.5
73.1
6
73.
75.8
76.1
76.1
77.1
81.2
83.7
81.9
83.6
85,5
87.9
87.6
89.7
90.1
90.0

Cities
,
towns
Non
,
cropped and
areas farm
steads

.,A
riz
Dome
near
River
ila
GG.
–
TABLE

22.0
24.3
5.8
14.4
17.1
26.8
9.7
17.0
20.0
31.0
2
26.
22.1
36.4
34.9
26.3
36.7
39.1
47.1
71.3

tion
Storage
Evaporachange
tion

losses
Reservoir

-27.1
21.7
139.3
, 48.7
+1
-40.1
45.8
18.5
1-45.8
-743.9
37.7
+284.5
30.0
+446
1 .9
45.
-351
39.3 .2
129.2
-339.
-153.3
33.9
-36.
38.1 6
-336
24.8 .3
+322
27.9 .6
457.6
+-38.8
-637
36.7 .6
+66.7
28.4
8
245.6 +33.
+256
53.3 .0
+945.5
89.3

uses
water
basin
Lower

facre
housand
T)-[ eet

113.8
129.3
5
144.
138.5
108.2
148.0
148.5
132.0
109.4
148.5
172.6
137.9
159.5
154.0
144.9
140.3
170.8
171.3
169.3

.6
-24
-221.6
.2
--204
2- 06.0
+30.3
-185.9
-196.5
+35.5
1- 08.4
-43.3
-74.3
+11.4
-88.6
-181.0
-40.9
-139.6
-136.0
1- 83.0
-238.5

+69.0
+774.9
+429.5
-271.5
-26.6
+368.8
2+1
, 74.7
2- 40.7
+4.8
-119.5
-357.9
383.7
-124.4
-160.5
-279.3
1.
-424
-435.3
-246.8
+302.7

746.7
2,541.7
215.2
312.2
180.6
1,416.7
42,69.8
339.6
666.9
748.7
712.7
2
267.
1,083.0
1, 82.7
246.6
599.4
642.9
976.9
2,098.1
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926.5
4,866.2
5, 76.3
71, 70.5
507.5
1,643.7
3,763.6
777.3
31, 52.7
1,077.8
31, 99.2
332.1
31, 53.
1,946.6
270.9
602.4
658.5
1,079.6
2,394.4

in
Change
Virgin
Import ground Net
depletio
n
h
water flow
Growt
eReplac
Evapora- water
storage
chang
ment e

Channel
salvage
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1933
.
.
1934
1935
.
1936
.
1937
.
.
1938
.
1939
.
1940
1941
1942
.
.
1943
1944
.
1945
.
1946
1947
1948
1949
.
.
1950
1961
.
1952
.
1953
1954
1955
.
1956
.
1957
..
1958
Means
:
.
1914-45
.
1931-58
.
1952-58
.
1914-58

I.-f5virgin
ndicated
1 eet
is
flow
acre
7,000

1.1
.2
5.9
0
153.7
45.9
3.5
0
589.7
0
0
0
0
0
.4
0
0
0
6.0
1.3
.7
.9
12.6
.7
.3
.9
456.9
42.6
2.5
325.5

1,135.9
1,088.5
21, 91.5
31, 84.9
1,586.1
1,434.7
21, 48.3
1.372.2
1,601.5
1,939.4
71, 84.5
1,839.3
91, 15.3
1,627.7
1,635.4
1,841.3
2,119.2
.6
1,978
2,037.9
2,763.2
2,845.7
2,523.5
2,534.8
2,402.9
2,358.4
2,589.9
1,214.1
1,827.0
2,574,1
1,513.6
53.1
84.7
131.2
69.5

49.7
46.5
55.0
59.5
70.2
60.5
53.2
59.5
72.2
84.7
75.8
77.4
81.1
73.8
74.1
82.7
97.0
88.8
92.1
145.9
152.3
128.6
128.7
114.2
112.9
136.0

90.9
90.9
94.4
96.5
99.8
98.3
6
96.
99.1
105.6
113.3
114.3
118.5
122.6
2
155.
5
175.
188.7
196.8
204.3
219.3
211.2
221.0
225.3
239.1
254.0
258.5
284.8
89.6
155.
5
242.0
126.7
53.2
66.0
70.2
54.8

37.1
2
33.
74.4

50.1

-504.5
82.9
33.8
-686.2 24.9
+422.6
58.3
4
54.
-173.3
59.5
43.7
+347.6
72.2
59.6
51.5
-570.6
28.2
-128.7
25.9
33.7
-93.2
25.6
1
34.
-290.4
+
,4107.3
100.3
-4137.6
38.1
44.5
-426.3
106.1
40.2
36.9
89.9
.6
-467
41.5
-190.3
71.9
-450.7
47.7
41.3
-249.3 41.9
-52.9
52.8
+608.0
119.5
-484.5
56.3
3
45.
+19.5
37.6
23.6
86.4
+1,253
.6
61.8
-418.6
76.7
47.9
70.3
49.6
-84.8
69.9
-250.7 48.9
34.5
62.7-600.4
45.8
+212.2
49.0
+620.4
76.5
58.1
+30.4
34.5
+32.4
49.3
+104.5
49.5
39.8
+24.3
179.0
256.6
2349.
213.1

160.1
147.5
183.3
207.7
248.4
204.8
190.3
218.4
267.9
308.0
280.9
277.6
292.0
198.0
203.8
226.5
277.2
245.8
2
263.
319.0
345.
1
326.8
342.6
345.8
2
353.
411.7
-103.9
-115.1
-51.1
-111.0

-107.8
-36.5
-264.4
-146.9
-189.9
+11.2
--62.0
--50.2
-82.3
-77.3
49.1
-20.0
-54.4
-156.7
-153.9
-262.4
-381.2
-144.0
-215.7
.1
-165
+152
.4
-87.6
+92.1
+141.3
-247.2
-243.9

--138.9
414.3
-338.9
42.0
1,250.2
-169.5
711.9
316.9
1,730.0
+52.0
-422.9 429.7
-662.5
352.4
349.4
-811.1
+162.3 4,088.8
-672.9 734.
2
587.0
-697.2
1
517.
805.9
-972.0 640.7
88.3
-969.4
1-1
, 99.9
73.3
2
144.
1, 07.
4-1
1- ,035.6 291, 81.
45.2
,363.2
-1
6-1
, 01.8
274.1
-2,018.7 1,830.0
65.7
-2,340.2 144.0
152.3
,932.4
-1
162.2
304.3
211.6
.6
-2,003
207.2
-57.7
,807,7
4-1
244.
-1,717.6 332.9
294.3
,7
,629.0
-1
331.2
1,033
-176.3 946.7
-955.9 736.7
52.0
-1,921.3 542.7
208.2
800.0
32.4
-592.6

415.4
42.2
,21 56.1
711.9
1,883.7
475.6
355.9
349.4
64,78.5
734.2
587.0
517.1
640.7
88.3
7
73.
144.2
1,281.9
2
45.
280.1
1,831.3
144.7
2
305.
2
224.
2
333.
1,034.6
1,403.6
779.3
2
545.
1, 25.5
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Senator ANDERSON. Senator Moss .
Senator Moss. Thank you , Mr. Chairman.
Mr. Secretary, Senator Jackson asked you questions about this
Goss plan and about the scheme of the pumpback of water. Is this
basically thesame sort of thing we use at the Grand Coulee Dam ?
Secretary Udall. No, the Goss plan is a pump-storage project.
Senator Moss. Isn't that what we have at Grand Coulee ? Wepump
the water. up into the high coulee during the off-times, and do not
pump during use of the power flow , the peak powerload ?
Secretary UDALL . No, at Grand Coulee Dam pumping is for irriga
tion . The idea of pump storage is to find an ideal location where you
have a high mountain right close by, and you pump up high and drop
it back down to generate electric power .
I think the thing that Senator Jackson was trying to point out is
that a pump - storage scheme is strictly pump storage . It is single stor
age. It must be if you are going to concentrate all your energies on
achieving the maximum peaking generation which you can with such
a plan .
Senator Moss. The difference being, then, that this Goss plan is for
producing hydroelectric power, whereas at Grand Coulee the pump
storage is for irrigation water.
Secretary UDALL. Yes. This is primarily the case.
Mr. DOMINY. Just to make the answer complete, we have a number
of units already in place at Grand Coulee that pump from Franklin
D. Roosevelt Lake to Banks Lake to stabilize Banks Lake for irri
gation.
Since the type of storage and equipment available has advanced a
great deal since the original units were put in, the new ones that we
are going to put in, on that project, will be reversible pump turbines.
We will have some pump storage capacity available at Grand Coulee ,
but the third powerhouse is not a pump -storage proposition .
Senator Moss . This is not such a new and novel idea . In fact, it is
an advancement of the state of the art that has been developed ; is that
right?
Secretary UDALL. The first major pump-storage projects are 5 or 6
years old . This is new , and it is a result of the development of revers
ible turbines to act as both pumps and generators.
Senator Moss. Since the Goss plan was proposed and was testified
to in the House hearings, have you assigned your Department to study
it in any detail , Mr. Secretary ?
Secretary UDALL . Senator, we were asked by the House committee
to make a quick preliminary study and analysis. We submitted that
to the House committee. I believe it was submitted for the record here.
I can deliver to you a copy of that analysis. It is preliminary, a sort
of horseback study.
The Bureau had not previously studied this site as a pump -storage
site . It is obviously a good one , but there are no detailed studies of the
kind the Bureau would normally make and present to this committee
on behalf of an authorizing piece of legislation .
Senator Moss. As I understood your testimony earlier, you said
the Goss plan was a new sudden flash that had come on, and that it
hadn't really been studied . To what extent has your Department com
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pleted the kind of detailed study that you feel you would need to make
a judgment of the Goss plan ?
Secretary UDALL . I think that you would indeed need to study all
aspects of the problem, because the Goss proposal presents many new
policy considerations, both in terms of power marketing and in terms
of the new conservation issues it raises for that stretch of the river .
That is the reason I said , in my reaction to the Goss plan , that it is
the administration's view that there ought subsequently to be a study
in depth by the National Water Commission and by the Department of
what the future of that site holds. I don't think we know at this time.
Senator Moss. To what extent are you pursuing this now to find out ?
Secretary UDALL. We are not pursuing it because we don't feel at
this point that this is the right thing to do, that this is the time to do it.
Senator Moss . Is it somewhat the same attitude you have on the
diversion of water from Idaho ? You don't believe it should happen,
and therefore you are not willing to have it studied ?
Secretary UDALL . The problems, I think, are quite different because
it is our view that there is no need to face up to the problem of the
future of Hualapai at this point. I think what the Goss plan has done
is to say , “ Well, look, the previous study made by the Bureau of Recla
mation does not envision the maximum hydropower production, and
we should look at in terms of a larger project than the project
contemplated ."
Of course, this will take considerable study. If, every time, every
year we come before the committee, something new is tossed in and
it is said , let's wait another 2 years and study it, you never get to the
point where you make a decision. This is part of it.
Senator Moss. Of course , if you prejudge what is good and what is
bad , then there is no need for a study, because you have already made
the judgment ; is that correct ?
Secretary UDALL. I made a very strong judgment, Senator, on power
marketing . Senator Jackson, I think, made the record on that rather
forcefully. I think this is the wrong time for Hualapai. I can say flatly
to you right now that I think if the Goss plan, or if the Bureau's plan
for Hualapai, is sound , that it should be built, but you should begin
to build it probably 10 years or more from now . I think that now it is
premature.
That is very clear to us in terms of our power - marketing responsi
bilities.
Senator Moss . What did you mean this morning when you said
Hualapai is a gun pointed at the Columbia ?
Secretary UDALL. I said that I think the authorization of this pro
ject now, when it is not needed to make the central Arizona project
feasible, would serve obviously, the only purpose of producing the
magnitude of revenues that you would only need for a very large
importation program .
À weather modification program will not have a high cost , nor
necessarily should a desalination program , so that in that sense , there
could only be one purpose in authorizing Hualapai at this time. It
is not needed for the central Arizona project. It would be because you
have already made the decision that you are going to the Columbia
River.
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Senator Moss. I , of course , am not convinced yet that Hualapai is
not needed. I have heard of a memorandum prepared by your De
partment not very long ago that would indicate that Hualapai was
a desirable feature of the Lower Basin plan . How much of Arizona's
entitlement of water is it now taking out of the river ? How much is
Arizona using at the present time !
Mr. DoMINY. Just a little over 1 million acre- feet on the average,
Senator Moss, at the present time.
Senator Moss. I have a set of figures that would indicate that it is
that be too large an amount ?
about 1.5 millionacre feet. Would
Mr. DOMINY. I think that is a little higher than the actual deple
tion. They may divert that much , but there is a return flow . Maybe
I misunderstood your question.
Senator Moss. This is accounting for the return flow . The series
that I have shows there is a diversion ofabout 2.3 million acre - feet, but
a return_flow of 808,000, giving a net consumption of about 1.5
million . I don't know whether that is what your figures show .
Mr. DOMINY. Let me get a tabulation for the record .
Senator Moss. All right, if you would insert that in the record .
( The tabulation referred to follows:)
Records for past 3 years showing net uses of water from main Colorado River by
Arizona
( 1,000 acre- feet)

Calendar year
1964
1965 .
1966 .

Diversions

1,816.2
1,687.5
1, 766.9

Return
flows
689.0
679.0
693.8

Consump
tive use

1, 127.2
1, 008.5
1, 073. 1

Senator Moss. If Arizona's present diversion should be as high as
1.5 million, and they are entitled only to 2.2 million, then we are only
talking about 735,000 or 740,000 acre - feet additional.
Mr. DOMINY. The entitlement to Arizona, of course , is 2.8 million
acre- feet. We estimate that Arizona used about 1,130,000 acre - feet in
1964.
Senator Moss . 1,130,000 !
Mr. DOMINY. That is right.
Senator Moss. Now , on the payback of the water under the plan
submitted by the administration, there would only be this traditional
diversion of water for earned revenues that would be paid back ; is
that right ?
Mr. DOMINY. That is correct, plus some return from the sale of
power as pumping requirements go down. There would be about $70
million in surplus revenues deriving from power.
Senator Moss . The point I am trying to make is that we cannot
calculate that there is 2.8 or 2.2 million acre - feet, even , of water that
can be sold under this new proposal in payback , but something con
siderably less than that ; is that right ?
Mr. Dominy. The availability of water from the river to satisfy
Arizona's entitlement remains the same under the proposal that the
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administration is backing, as compared to the plan that Congress was
considering last year. There is no difference in that item, Senator Moss.
So the amount of water to be sold for agriculture, municipal, and
industrial purposes remains the same. The only decrease in revenues
is because the pumping power cost is slightly higher under the present
plan, but that is offset by the proposal the Secretary has made for
either an ad valorem tax or a slight increase in the municipal and
industrial water rate, so the repayment plans are on all fours as com
pared to the previous proposal .
Senator Moss. But the more than 1 million acre- feet that are now
being diverted cannot be counted against the payback, can they ?
Mr. DOMINY. No, sir ; but in the early years of the project, there is
enough water in the river so that 1.6 million acre- feet can be diverted
by the full capacity of the 2,500 -second -foot canal. As the Upper Basin
States complete their projects and utilize a higher portion of the
amount of water that is compacted to them for their use, then the
amount does decrease that is available for the central Arizona project.
Senator Moss. As I understand the proposal, Mr. Secretary , the
Federal Government is to advance the principal portion of the capital
needed to build the thermogenerating plants, and at the same time
enter into a contract to receive power over a period of time from
the utility operating the thermoplant; is that right?
SecretaryUDALL . Yes ; this is generally the plan.The Federal Gov
ernment would, however, advance roughly a third of the capital, a pro
portionate amount. It is actually in the neighborhood of a third .
Senator Moss . If this is to be a profitable contract with a guaranteed
sale, why shouldn't the private utility provide for all of the capital ?
Secretary UDALL. Well, the genuis of the plan is essentially, and as
I say it has been tried out before by others, that by investing money
in construction rather than simply buying power month by month , or
year by year, over a 50 -year period, you get tremendous economies.
The power rates then reflect interest and tax savings because of the
Federal investment at the outset. The Bureau of Reclamation would
not own part of the plant. It simply would have a very prudent long
term contract for power service because of the investment at the time
the plant was built.
Senator Moss. Do you think that this is not a departure from the
policies we have always held , that this is a feasible proposal ?
Secretary UDALL. I think, as I said this morning , Senator, that
those who are interested in the future of reclamation ought to welcome
it. Why should we rigidly put reclamation in a straitjacket ? Why not
develop new techniques, particularly, if we can get the Bureau of the
Budget to approve ?
Senator Moss. If wehave that forebay down there below the Huala
pai Dam , there would be about 7 miles of the canyon that might
be discolored on the walls ; was that your testimony ?
Secretary UDALL . Something in that neighborhood.
Senator Moss. And above the reservoir, all the way up to Grand
Canyon Dam, would be 140 to 180 miles ?
Mr. DOMINY. There would be 93 miles involved in the Hualapai
Reservoir, and then there would be about 160 river miles from Kanab
Creek on up to Glen Canyon Dam .
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Senator Moss. There would be 160 miles of free - flowing river and
about 93 miles of reservoir lake.
Secretary UDALL. In that range.
Senator Moss. Then there would be the short stretch of 7 miles
where the fluctuation would be over 100 feet ?
Mr. DOMINY. If you put the afterbay at the downstream 71/2-miles
site, then the fluctuation would have to be as much as 140 feet.
There are other sites involving longer reaches of the Canyon which
would not involve so great a fluctuation and which would be considered
in a detailed engineering study. There would still be major fluctua
tions, however, because there is not much capacity in the inner gorge
of the canyon . It is very narrow .
Senator Moss . The fluctuation on the lake behind Hualapai would
be 4 to 5 feet maximum ; is that right?
Mr. DOMINY. That is correct. Under the proposal that we had origi
nally considered of 1,500 megawatts, we would hold fluctuation within
a 4 - foot range, and the studies indicate that under the Goss plan you
would only have about a 5 - foot fluctuation . The big fluctuation would
be in the afterbay reservoir.
Senator Moss. Mr. Secretary, you are acquainted with Lake Powell
and the tremendous drawing power it has for recreation and scenery.
What would be your estimate of the lake that would be behind the
Hualapai Dam , if it were built ?
Secretary UDALL. From a recreational standpoint ?
Senator Moss. Yes.
Secretary UDALL. Fish , wildlife, recreation ? I would say in one way
it would be superior, in that there would be a much smaller drawdown.
It would hold at practically a steady level. In terms of number of
miles of shoreline and other assets, it would be substantially inferior to
Lake Powell or Lake Mead, because both are much larger.
They also have many more side canyons. There are different ways:
that you can compare them , but Hualapai Reservoir would be a much
smaller and narrower area .
Senator Moss. It is in a much deeper gorge, isn't it ?
Secretary UDALL. It is in a deeper gorge than either of the other
large dams or the large lakes,yes.
Senator Moss. But it would present a recreational outlet of a view
from the bottom of the gorge upward rather than the traditional,
from the topdown; is that correct ?
Secretary UDALL. That would be one of the features, yes.
Senator Moss.What advantages, if any, would it have for the
Huala pai Indian Tribe which lives in that area ?
Secretary UDALL. The Hualapai Indian Tribe owns land on one
side of the lake, and it would be in somewhat the same position that
the Navajos are with regard to Lake Powell, although I would say I
have been sorely disappointed that the Navajos have not moved, we
haven't been able to help them move, to develop their side of the lake.
As you know , they have not done anything up to this point .
Senator Moss. You indicated when you were answering Senator
Church that you did not think it was ever going to be feasible to di
vert water from one river basin to another river basin without the
amount of controversy that is politically unbearable. You say that,
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realizing that there is already considerable diversion out of the
Colorado, which is a water -short river; is that correct ?
Secretary UDALL . No, you are overstating my position , Senator. I
think that we already have a clear precedent established, and I think
wisely so . In New Mexico, Colorado, and Utah there are transmoun
tain diversions, and there are others within other States . But here the
States have been wise enough to put the politics together. I will be
very surprised, water being as dear as it is, and Congressmen and Sen
ators willing to battle to the death for it, if plans for upstream di
versions from one State or from one river basin into another, do not
prove to be politically untenable. It will be very difficult to accomplish
this type of project, unless you look to the river mouth for diversion
or to some point where a State can be persuaded , as I think they can ,
that in the long run there will be benefits to the State which has water
which will otherwise be wasted .
I think once you have developed a plan and you can show that there
are benefits for both regions, then you are in business. In other words, I
have been involved enough as a middleman in this Northwest - South
west thing to think that it may be possible to have an interregional
diversion program . But I think you have got to tailor it so that there
are benefits for both regions, and it is not just a picture of one region
reaching out and saying, “ We want your water."
Senator Moss. What do you think of the voluntary proposal of the
northern California area district that their water be impounded and
diverted south into the Colorado River ?
Secretary UDALL. I think this is the very sort of thing that should be
studied . Any time we find a group anywhere, and this is the only one
I know of at the moment, that is saying, “ Look, we have surplus water ;
come and get it," I think we ought to study it .
Senator Moss . If this group voluntarily says that, it doesn't appear
that we have to go tothe Columbia to get water rightaway, does it ?
Secretary UDALL. Senator, it is my own feeling,as I said this morn
ing, that in terms of priorities, I predict that the first thing that will
be done to augment the Colorado River Basin water supplies will be,
No. 1 , the cheapest ; and No. 2 , the least controversial. It certainly
would be much less controversial to go to Northern California, because
southern California would benefit, than to go to the Columbia .
So I would agree with you on that point, Senator.
Senator Moss . Do you have any feeling as to the attitude of the
House on this bill , if the Hualapai Dam is not authorized by the House
committee
Secretary UDALL . I would not want to express a judgment at this
point, Senator. I don't know what the prospect is on the House side.
Senator Moss. Thank you , Mr. Chairman .
Senator ANDERSON . Senator Jordan .
Senator JORDAN . I yield to Senator Kuchel. Then I want to be heard .
Senator KUCHEL . I have just two questions : My recollection is that
the Arizona Legislature passed a statute giving priority to existing
Colorado River water uses in Arizona over any new uses connected with
the construction of the central Arizona project: is that true?
Mr. WEINBERG . I am not familiar with any late legislation that may
have been adopted by Arizona , Senator. Arizona legislation dealing
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with the Colorado River Commission of Arizona directs the Com
mission to concern itself with Colorado River water available for use in
Arizona after the satisfaction of all existing mainstream Colorado
River water contracts with the United States. The statute is section 45–
512B of the Arizona Revised Statutes.
Senator KUCHEL . It just occurred to me that we have something like
that. Let me ask Senator Fannin . Do you have a statute in Arizona that
creates a priority of the use ?
Senator FANNIN . I would like to answer the distinguished Senator
from California by saying that this is an intrastate matter, and I do
not think it is involved in this particular controversy.
Senator KUCHEL . I have got to fall back on the staff. I ask that we
have included in the record at this point the State statute which applies
priority between existing uses and the new contemplated use , for such
worth as it may be to the committee .
( The statute is printed on p . 274.)
Senator KUCHEL. I want to refer to the printed hearings on H.R.
4671 in the House of Representatives in various states in August and
September of 1965, particularly, to a letter dated May 17, 1965, signed
by the distinguished Secretary of the Interior, Mr. Udall , addressed
to Hon. Wayne Aspinall , the chairman of the Committee on Interior
and Insular Affairs of the House of Representatives, which is set
forth on pages 9 , 10 , 11 , 12 , 13 , 14, and 15 of that hearing, and I ask
consent that the entire letter be inserted in the record at this point.
Senator ANDERSON . You have previously inserted that letter.
( The letter appears on p . 155. )
Senator KUCHEL. Mr. Secretary, I will not belabor this record . That
letter, which has gone into the record, is your response to Chair
man Aspinall on H.R. 4671 , in which to your great credit, I think very
clearly you endorse.
Are your views as they are expressed in that letter, Mr. Secretary,
your views today, if this committee were to consider legislation similar
to H.R. 4671 of the last Congress ?
Secretary UDALL. Senator, the important thing is not the views of
me or my Department or the Bureau are, but the finally formulated
position of the administration . It is considerably different today than
it was .
Senator KUCHEL. It would be different today ?
Secretary UDALL. Yes, different than it was 2 years ago. The position
that we have taken this year is different in some details from last year.
Sir, what we are trying to do is achieve a result and not simply take a
fixed and inflexible position. But in the main , this letter is an endorse
ment of the central Arizona project, ofthe construction of Marble Dam ,
which we were for at that time, and of the other details of the legisla
tion , so I suppose most of the features are in Senator Hayden's bill .
Senator KUCHEL. No, I think there is quite a difference. Let's be spe
cific. For example, some of us recommended that when the Senate
approved the treaty with the Republic of Mexico, a national burden
was created by the action of the Senate, a burden therefore which
should be borne by more than the States of the basin . That would be
come important, if augmentation of the waters of the river were ever
to take place.
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Your views in that letter are spelled out very clearly . These are the
views that a number of us up here have. Wewould make it a national
obligation, if augmentation were to take place. Are those still your
views ?
Secretary UDALL. This, Senator, is not in the current bill.
Senator KUCHEL. This is true .
Secretary UDALL. For a very good reason .
Senator KUCHEL. What is that reason ?
Secretary UDALL. Well, the reason was that the earlier legislation
established a basin account. I think if you are going to set up a basin
account, such language is pertinent.
If you are not, you haveno vehicle to which to tie the Mexican treaty
problem . If you want to set up a basin account, and to envision from
that basin account and from a regional augmentation plan that you
are going to take care of the Mexican treaty first and have it be non
reimbursible, then this is something that fits into that type of overall
legislation. This is the reason that it dropped out in this particular time.
I think our position earlier was if Congress wanted to take that
approach , there was no objection to it.
Senator KUCHEL. Will you state to this committee whether you
believe the Mexican burden should be national ?
Secretary UDALL. I have consistently taken that position, and I
will take it again here today , I think it should be .
Senator KUCHEL. All right; so that if this committee saw fit to con
sider augmentation, that the making of the Mexican burden a national
obligation would not be in derogation of your views or of the Depart
ment's views ?
Secretary UDALL . I think I would have to say that I don't see that
it is .
Senator KUCHEL. It is true that the Department has changed its
position and where as in the last Congress the Department approved
legislation that did contain a dam , it does not so recommend this
year ? You have testified to that , and I don't want to belabor the point.
With respect to the basin account, have you not said, Mr. Secretary,
that you would not quarrel with the committee considering the basin
account to be created out of the revenues accruing under the Boulder
Canyon Project Act ?
Secretary UDALL. The Hoover
Senator KUCHEL. What ?
Secretary UDALL. If the committee should decide it wants to set up
a basin account from Hoover-Parker-Davis revenues, we have no ob
jection to it.
Senator KUCHEL. If that basin account would be created from the
provisions of this bill, what would you envision those moneys would be
used for from that account ?
Secretary UDALL. For augmentation of the river's future use .
Senator KUCHEL. That is the point.
The next question is, Do you think that would be pointing a gun at
my friends from the State of Washington ?
Secretary UDALL. Senator, the Hoover- Parker -Davis complex is in
existence. It has been built . It is there. It is half paid out.
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There are many problems that the river has, such as, for example,
improving the channel of the river and other kinds of water conser
vation programs.
I am simply saying if you are going to take the Hoover - Parker
Davis revenues and add to them Hualapai Dam revenues, you create
such a tremendous generation of revenues there is only one thing you
can use it for. I don't think this is true of Hoover- Parker -Davis reve
nues alone.
Senator KUCHEL. Is it not true that this bill , which incidentally
was sponsored by Representative Udall in the House of Representa
tives, that no gun was pointed at any one area in the country , but that
you simply were clothed with an unanswerable responsibility to search
out anddetermine which area would be the most feasible to use as a
source for supplemental water ? Isn't that true ?
Secretary Udall . No. The position of the administration in the last
2 years has been that we ought not to step in, that the study ought to
be by a national water commission, and this is an integral part of the
administration's approach at thispoint.
Senator KUCHEL. But, Mr. Secretary, didn't I make a truthful
statement ?
Secretary UDALL. No ; I can't agree with it in its entirety.
Senator KUCHEL . Do you disagree ?
Secretary UDALL . You would have to read it back to me, Senator .
Senator KUCHEL. Will you read that statement back to the
Secretary ?
( Whereupon, the statement referred to was read back by the
reporter.)
Secretary UDALL. Senator, the problem of singling out the Depart
ment and asking it to make a studyof feasible sources
has been rejected
for 2 years now in favor of a national water commission approach,
where it would make the initial study, and then we would follow on
after its report was in, presumably implementing it.
I would like to say, in light of the last two questions you have asked ,
that combining either weather modification or the very large saline
water plant that we are studying with Mexico at the mouth of the
Colorado River with revenues from Hoover -Parker -Davis comprises
a way of augmenting the River and taking care of Mexican treaty
requirements on a non reimbursablebasis. This, I think , is something
that is sound and can be considered right now.
Senator KUCHEL . Mr. Secretary, you are mistaken in what was in
the Udall bill in the last Congress, and I ask consent that the appro
priate provisions of that bill, which clothe the Secretary with certain
authority relative to augmentation studies be set forth at this point in
the record .
Senator ANDERSON . Without objection, that will be done.
( The excerpt referred to is sec . 206 to sec. 209 of H.R.4671 as re
ported by the House Interior and Insular Affairs Committee in the
89th Cong .)
SEC. 206. ( a ) The Council in consultation with the Commission , acting in
accordance with the procedure prescribed in section 103 of the Water Resources
Planning Act, shall within one hundred twenty days following the effective date
of this Act establish principles, standards, and procedures for the program of
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investigations and submittal of plans and reports relating to the Southwest
authorized by this section and section 208. The Secretary of the Interior ( here
inafter referred to as the “Secretary" ) , under the direction of the Commission ,
in conformity with the principles, standards, and procedures so established , and
in accordance with the authority granted in section 205, is authorized and
directed to
( 1 ) prepare estimates of the long -range water supply available for con
sumptive use in the Southwest and in each of its major constituent parts, of
current water requirements therein, and of the rate of growth of water re
quirements therein to at least the year 2030 ;
( 2 ) investigate sources and means of supplying water to meet the current
and anticipated water requirements of the Southwest and of each of its
major constituent parts, including reductions in losses, importations from
sources outside the natural drainage basins of the Southwest, desalination ,
weather modification , and other means ;
( 3 ) investigate projects within the lower basin of the Colorado River,
including projects on tributaries of the Colorado River where undeveloped
water supplies are available or can be made available by replacement or ex
change ;
( 4 ) undertake investigation , in cooperation with other concerned agencies,
of the feasibility of proposed development plans in maintaining an adequate
water quality throughout the Southwest ;
( 5 ) investigate means of providing for prudent water conservation prac
tices to permit maximum beneficial utilization of available water supplies in
the Southwest ;
( 6 ) investigate and prepare estimates of the long -range water supply in
States and areas from which water may be imported into the Southwest,
together with estimates of the probable ultimate requirements for water
within those States and areas of origin , for all purposes, including, but not
limited to , consumptive use, navigation, river regulation, power, enhancement
of fishery resources, pollution control, and disposal of wastes to the ocean ,
and estimates of the quantities of water, if any , that will be available in
excess of such requirements in the States and areas of origin for exportation
to the Southwest ; and
( 7 ) investigate current and anticipated water requirements of areas
outside the natural drainage areas of the Southwest which feasibly can be
served from importation facilities en route to the Southwest.
( 0 ) The Secretary is authorized and directed to prepare reconnaissance
reports of a staged plan or plans for projects adequate, in its judgment, to meet
the requirements reported under subsection ( a ) of this section , in conformity
with section 207.
( c ) The plan for the first stage of works to meet the future requirements of the
areas of deficiency and surplus as determined from studies performed pursuant
to this section shall include, but not limited to, import works necessary to provide
two million five hundred thousand acre- feet annually for use from the main
stream of the Colorado River below Lee Ferry, including satisfaction of the
obligations of the Mexican War Treaty and losses of water associated with the
performance of that treaty . Plans for import works for the first stage may also
include facilities to provide water in the following additional quantities :
( 1 ) Up to two million acre- feet annually in the Colorado River for use in
the Lower Colorado River Basin ;
( 2 ) Up to two million acre-feet annually in the Colorado River system for
use in the Upper Colorado River Basin , directly or by exchange;
( 3 ) Such additional quantities, not to exceed two million acre- feet an
nually, as the Secretary finds may be required and marketable in areas which
can be served by said importation facilities en route to the Colorado River
system .
( d ) The Congress declares that the satisfaction of the requirements of the
Mexican Water Treaty constitutes a national obligation. Accordingly, the States
of the upper division (Colorado, New Mexico, Utah, and Wyoming ) and States
of the lower division ( Arizona, California , and Nevada ) shall be relieved from
all obligations which may have been imposed upon them by article III ( C ) of the
Colorado River compact when the President issues the proclamation specified in
section 305 ( 6 ) of this Act.
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( e ) The Secretary shall submit annually to the Commission , the President
and the Congress reports covering progress on the investigations and reports
authorized by this section.
SEC. 207. ( a ) In planning works to import water into the Southwest from
sources outside the natural drainage areas of the Southwest, the Secretary shall
make provision for adequate and equitable protection of the interests of the
States and areas of origin , including ( in the case of works to import water for
use in the lower basin of the Colorado River ) assistance from the development
fund established by title IV of this Act, to the end that water supplies may be
available for use therein adequate to satisfy their ultimate requirements at
prices to users not adversely affected by the exportation of water to the Colo
rado River system.
( 6 ) All requirements, present or future, for water within any State lying
wholly or in part within the drainage area of any river basin and from which
water is exported by works planned pursuant to this Act shall have a priority of
right in perpetuity to the use of the waters of that river basin, for all purposes,
as against the uses of the water delivered by means of such exportation works ,
unless otherwise provided by interstate agreement.
SEC. 208. ( a ) on or before December 31 , 1969, the Secretary shall submit a
proposed reconnaissance report on the first stage of the staged plan of develop
ment for the Southwest to the Commission and affected States and Federal agen
cies for their comments and recommendations which shall be submitted within
ninety days after receipt of the report. The Secretary shall proceed promptly
thereafter with preparation of a feasibility report on the first stage of said plan
of development if he finds, on the basis of reconnaissance investigations pursuant
to section 206, that a water supply surplus to the needs of the area of origin exists,
benefits of the proposed first stage exceed costs, and repayment can be made
in accordance with Titles III and IV of this Act. Such feasibility report shall be
submitted to the Commission and to the affected States and Federal agencies
not later than December 31 , 1971 .
( 6 ) After receipt of the comments of the Commission and affected States and
Federal agencies on such feasibility report, but not later than June 30, 1972, the
Secretary shall transmit his final report to the President and, through the Presi
dent, to the Congress. All comments received by the Secretary under the pro
cedure specified in this section shall be included therein. The letter of transmittal
and its attachments shall be printed as a House or Senate document.
SEC . 209. There are hereby authorized to be appropriated such sums as are
required to carry out the purposes of this title.
Secretary UDALL . Senator, the bill of Congressman Udall was not
the administration bill last year .
Mr. KUCHEL. I didn't say that. I said the letter which you wrote,
which is now in the record, in 1965 , to the chairman, endorsed that bill .
It was to your credit.
You went back and quoted yourself in January 1964, and said the
regional plan has now flowered, and all I wanted to say was what
I did . I have no disrespect for you . I have respect for you. But you
forgot what was in that bill .
Secretary UDALL. There is no one I would rather be corrected by.
Senator ANDERSON. Senator Jordan .
Senator JORDAN . Thank you, Mr. Chairman .
Mr. Secretary, I am just a little confused. I heard you say this
morning that the authorization of the Hualapai Dam would point a
gun at the Columbia River. Then, later in your remarks, you said
something like this, and I am improvising : “ But imported water from
the Columbia would be $ 65 an acre - foot , and would of course not be
feasible when weather modification will produce water at $ 1 an acre
foot." Mr. Secretary , in point of time, how close are we to a realization
of a weather modification program that will produce water in quanti
ties at $ 1 an acre - foot ?
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Secretary UDALL .Eight or 10 years.
Senator JORDAN. Eight or 10 years. Then any transferral of water
from any basin would be unrealistic to study, even at this time, would
they not ?
Secretary UDALL. You are correct in the sense that you would then
have several optionsand alternatives.
Senator JORDAN . Yes.
Secretary UDALL. Weather modification would be one alternative.
Better water conservation would be another by which many hundreds
of thousands of acre - feet could be saved through such measures as
recycling and reuse of sewage effluent from large cities. Another alter
native is desalination . I think the modern method is to look at all of
these, and do that which is most economical and least controversial.
Senator JORDAN. Yes, and let's start with your best..
Secretary UDALL. Yes.
Senator JORDAN. Do the best first.
Secretary UDALL. And move down the line from there.
Senator JORDAN. Exactly, and you think that we are within eight
or 10 years of realization of water produced by weather modification
in quantity at the place we want it;is that your statement ?
Secretary UDALL. That is right. Senator, I think this fits right in
with the argument for a National Water Commission, because , if we
take 5 years and have a National Water Commission put all of this in
sharp focus, I think then we can really make some intelligent deci
sions. I think the people in the Northwest can . I think the people in
the Southwest can . I think the Congress can .
Senator JORDAN. I am glad you approve of the National Water
Commission Act. I am cosponsor of it, and I am proud to be a cospon
sor .
I believe this is a bill that should be enacted at this session of the
Congress. I hope that it will achieve what you expect of it and what I
expect of it, because I believe it is a step forward in taking a long
range view of the balancing of water needs against water supplies
throughout the whole country. Do you agree generally with the pur
pose of the bill ?

Secretary UDALL. Yes.
Senator JORDAN. Under the National Water Commission Act, as I
understand it, supplies would be balanced against requirements in
one basin, and if it appeared necessary to import water from another
basin , conceivably you would go the closest way to see if that couldn't
be done, could you not ?
Secretary UDALL . Yes.
Senator JORDAN . Of course,the area which is very close to my heart
is the Snake River Valley . We have studies going forward in my
State that would indicate when we reach a stage of ultimate develop
ment in the Snake River Valley we will have a water deficient area,
and I think this is not in the too far distant future.
Conceivably, under the provisions of the National Water Commis
sion Act, that might come to the attention of such a group as might
be selected under the act, could it not ?
Secretary UDALL. Yes, I would certainly think so. I would think
that this would be the very type of question they would want to go
into in depth .
79-247-67-16
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Senator JORDAN . And I think that even though we can prove that at
a time in the not too distant future the Snake River Valley will be a
water deficient area , I do not anticipate that we will want to levy
against the waters of the Colorado, or even the waters of northern
California, but I do believe that we might turn to the Salmon River,
Mr. Secretary , because it is wholly within our own State, and trans
ferals are posible from the Salmon to the Snake . So it seems to me
that under a National Water Commission Act , we might effect an
intrastate interbasin transfer that might be beneficial to the program
of the whole area . Would you not agree to that ?
Secretary UDALL. That would be an issue for the State of Idaho,
basically , Senator.
Senator JORDAN . Yes, sir ; and maybe not exactly appropos to this
discussion here today, but if this comes about, it would be most fool
hardy for us at this time to commit the waters of the Salmon River
to a single-purpose use ; would it not ?
Secretary UDALL. Senator, I could see such an interbasin transfer , if
it were proposed, as possibly developing into a war between the sports
men and the farmers.
Senator JORDAN . Yes.
Secretary UDALL. Within a State there are varying viewpoints . I
suspect that if I were in Idaho, feeling that the Salmon is one of the
great rivers of the country, one of the great scenic rivers,that I would
be on the side of those who would say , “Let's leave it alone."
But if it comes to that in your Štate, you are going to have a hard
choice, and you wouldfight it out in yourown State.
SenatorJORDAN .Ifit comes to a hard choice, you would think that
the State authorities might have some consideration in the matter,
would you not?
Secretary UDALL. I am in favor of letting everybody be heard. The
only equitable way to make policy, is to make sure that all sides are
heard on these matters.
Senator JORDAN . I think that is all I have, Mr. Chairman.
Senator Moss. Could I ask just one question, Mr. Chairman ?
Senator ANDERSON . Senator Moss.
Senator Moss. I would like to ask Commissioner Dominy if he could
tell me when the definite plans on the Dixie project will be complete.
Mr. DOMINY. As you know , Senator, we have been working dili
gently in an effort to put that project into focus after we had to give
up the site that we had originally thought would be the proper one.
We expect to have a definite plan report on the revised proposal com
pleted in June of this year.
Senator Moss. Will there be carryover funds to keep the St. George
field office operating on the Dixie project !
Mr. DOMINY. We have money for the balance of this fiscal year,
and we hope we can maintain a small staff thereto keep working on it
as we move forward, but we may have some problems in fiscal 1968.
Senator Moss. Do you have an amount of money now that is avail
able for continuing the fiscal year ?
Mr. DOMINY. Yes , we have $ 350,000 for fiscal 1967.
Senator Moss. If the Hualapai proposal goes out of the bills that
we are considering here, where would Dixie have to look for supple
mental funds to make it a feasible project ?
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Mr. DOMINY. Dixie needs development fund financial assistance of
some sort, whether it is from Hoover -Parker - Davis revenues supple
mented by Hualapai, or not . It needs about $ 29 million of development
fund assistance in order to be a financially feasible undertaking.
Senator Moss . This is an authorized project, but we are struggling
with the financing now because of the changes that are necessary on
the site.
Mr. DOMINY. That is correct.
Senator Moss. Thank you.
Thank you, Mr. Chairman.
Senator ANDERSON . Senator Allott.
Senator ALLOTT . Mr. Chairman .
As I recall it, Mr. Secretary, you are the chairman of the various
river basin committees; is that correct ?
Secretary UDALL . No. I am Chairman of the Water Resources Coun
cil, Senator. The President appoints the chairman of the various river
basin commissions, and he serves with the Governors of the States
to carry out the work of the river basin commissions.
Senator ALLOTT . What sort of responsibilities are these commis
sions charged with ,Mr. Secretary ?
Secretary UDALL. Long -term water resource planning:
Senator ALLOTT. I have had placed before me something which per
turbs me very greatly , and it worries me about the National Water
Commission . This is a release, Bureau of Reclamation, Department
of the Interior, on March 8, 1967, entitled “ Press Information . ” It
carries a dateline of Wenatchee, Wash ., AP :
The Chairman of the newly created Pacific Northwest River Basins Commission
said Tuesday his group will seek to protect diversion of Northwest water to the
Southwest by establishing that it needs the water more than Southwest States.
Now , I might say that the leader on this article is " River Basin
Leader Vows To Keep Water.” This doesn't look like a very objective
study to me, and then going down further, he says :
He said the Commission was prohibited from making any studies associated
with possible diversion of Columbia River water to the Southwest as proposed in
California and Arizona .
Hodde said the only protection the Northwest will have against transportation
of its surplus water to other areas is to establish a priority exceeding that of any
national priority.
“ This the Commission will do ; That's my concept of protection ," Hodde said.
He was in Wenatchee for the 4th Annual Conservation Congress sponsored by
the Wenatchee Daily World .
I would like, Mr. Chairman , that all of this article be placed in the
record because I think it is an indication of some of the troubles we
are going to have on the basin, and also with the National Water Com
mission .
Senator ANDERSON . Without objection.
( The article referred to follows :)
[ From the Salem (Oreg .) Statesman , Mar, 8, 1967 ]
RIVER BASIN LEADER Vows TO KEEP WATER
WENATCHEE , WASH. ( AP ).- The chairman of the newly created Pacific
Northwest River Basins Commission said Tuesday his group will seek to pro
tect diversion of Northwest water to the Southwest by establishing that it needs
the water more than Southwest states.
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Charles W. Hoddle, 60, the chairman said " The biggest thing to be done
by the commission is to develop a comprehensive plan for the Pacific North
west.” President Johnson announced in San Antonio, Tex ., Monday the creation
of the commission and appointment of Hoddle as its chairman.
Studies prohibited
He said the commission was prohibited from making any studies associated
with possible diversion of Columbia River water to the Southwest as proposed
in California and Arizona.
Hodde said the only protection the Northwest will have against transportation
of its surplus water to other areas is to establish a priority exceeding that of any
national priority.
" This the commission will do. That's my concept of protection , " Hodde said.
He was in Wenatchee for the 4th Annual Conservation Congress sponsored by
the Wenatchee Daily World.
Secretary UDALL. This basin planning commission is now in exist
ence. The Governors of the Columbia River and Northwest States,
and their water people , serve on it , and they will be making their
studies during the next 5 years, at the same time as the planning com
mission will .
In fact, the planning commission will presumably meet with them
and see what their ideas are.
I would like to say, as I wanted to say a moment ago to Senator
Jordan but did not get the opportunity, that I have always appreci
ated the very statesmanlike position that he took a couple of years ago .
He served on the joint commission, and I think this is where he got
a broad outlook . This was the first time I was bold enough to start
talking about the mouth of the Columbia River . I felt that his op
ponent in the campaign last fall took very unfair advantage of the
very statesmanlike position that he had taken, because he, of course ,
was not proposing that Idaho give away any of its water, and yet this
interpretation was given to it, and I think that it was unfair.
I still do. I don't know whether he still holds the same views because
he was very bold when he first expressed them. But when he began
talking about the mouth of the Columbia River, it was the first time
I felt that as Secretary of the Interior I could begin talking about the
mouth of the Columbia River. But this is the only possible point of
diversion that I have talked about.
Senator ALLOTT. The distinguished Senator from Idaho, of course,
led out in this area , and he is to be congratulated . I admired him for
his courage in stepping out , too.
But it does not get away from the problem that he poses here, be
cause the so -called Northwest Basin Committee might as well have
been called, if we are going to follow the line that Mr. Hodde sug
gested , the Northwest Water Protective Association and end their
activities there. That is all it will amount to.
I would like to get one thing straight. Mr.
Dominy, a while agoyou
gave some answers to questions from the Senator from Utah. You
mentioned the 2.8 allocation to Arizona.
Mr. DOMINY. Yes , sir.
Senator Allotr. And I think you mentioned the 2.1 , or 1.2 ; which
is it , present use ?
Mr. DOMINY. About 1.1 on the average.
Senator ALLOTT. 1.1 , which would leave about 1.7.
Mr. DOMINY. That is correct.
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Senator ALLOTT. And in the meantime , all of the unused waters of
the Upper Basin will flow down and empty into the central Arizona
canal current, and there they will be sold to help retire the indebted
ness on the central Arizona project; is that correct ?
Mr. Dominy. That is correct to the extent that the 2,500 -cubic- foot
per -second canal would be capable of diverting at a maximum annual
amount of 1,600,000 acre -feet .
Senator ALLOTT. You are talking about enlarging it now .
Mr. DOMINY. If it were to be a larger canal, and there are some
of the bills before your committee embracing a larger size, then you
could divert more than the 1.6 million acre - feet when water is avail
able in the river .
Senator ALLOTT. And to the extent that that water was utilized
and sold , then the waters of the Upper Basin States would be utilized
for the purpose of paying out the central Arizona project.
Mr. DOMINY. Well, except
Senator ALLOTT. No except to it. It is there.
Mr. DOMINY. I beg your pardon, but Ithink there is an exception .
These are not waters belonging to the Upper Basin States, if they
can't use them . They are there for use in the Upper Basin if you have
the capacity and the project builds the storage capacity to use them .
Then they won't be available in the river to come down to the Lower
Basin .

Senator ALLOTT . That is exactly the point .
Mr. DOMINY. Well , in that case
Senator ALLOTT. Only two of the five projects in Colorado were au
thorized, and we still have a long way to go in Colorado to reach any
Upper Basin State to utilize the waters that are available to us, and
I will document this later in the hearing.
Mr. Secretary, one remark, and perhaps a question, and then I
shall desist . I do appreciate your time and yourpatience today.
It seems to me that what you are saying, of course, is the pistol
pointing thing of the Hualapai Dam . Now , in the House hearings in
the question, this is on August 23, 1965, I think you are very correct.
You were asked the question , and I don't know who asked this
question :
It is a premature question at this time to ask what of the river systems are
going to be looked to as the source of water for import ?
Secretary UDALL. I do not think it is premature, Congressman. I suspect if
you did not ask the question someone else would. I might as well be quite candid
about it. I think there are three possible major sources of supply in addition to
conservation of salvage water, which is the cheapest source and the one we really
ought to tackle aggressively first.
However, these three sources are the possibility of desalting, and returning
of municipal and industrial water is one possibility. Northern California is a
second source, and I think that the third and most likely source, and we might
as well be very frank about it, is the mouth of the Columbia River below Bonne
ville Dam. After the water use of the Columbia River, which is a great hydro.
electric River in this country, and which has 12 to 13 times more water than
the Colorado River, has been completed and the water is ready to waste into
the ocean , I think this can be considered also a third likely source to study.
Now , I think that was a candid statement. The thing that concerns
me about this whole thing as of now , and your testimony today, is that
it isn't a question of whether we are going to augment the supply
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of the Colorado River from the Columbia or from northern Cali
fornia. What you are saying, really, in effect, is that until we wait for
this nebulous Water Commission , or National Water Commission, that
we must not even look at this ; that the Department won't even look
at it ; that we shouldn't even explore mentally the possibility of aug
menting the Colorado River with water from other basins.
Now , I would not think, and I would not ask , and I would not have
the gall to ask this committee or the Congress to import water from
Idaho or a State that needs the water, but when there are places where
there is apparently, and I use the word " apparently, " surplus water
outside of the Colorado River Basin, I don't know why we should
be so restricted in our horizons that we should be bound by a hard
and fast concept that we shouldn't even explore it.
Now , I don't believe this is objectivity. I think this committee, I
thing the Department of the Interior, even before the creation of the
National Water Commission, has an obligation to explore. You have
repeated over and over againthe vital necessity of the situation in
Arizona and in the Colorado River Basin , and maybe it would turn
out that no plan that we could possibly conceive would be of ad
vantage economically to the Colorado River Basin.
But not to explore it, and to say that we don't want the Hualapai
because it points a gun at the Columbia River, and to say that we must
not even explore it, you must not even look, we have got to wait for
a nebulous commission to meet, doesn't make sense. If we are to be
bound and crippled in this way, we will never solve the problem of
the Colorado.
Secretary UDALL. Senator, if I may reply, because I want my pos
ture to be understood by all, I don't think that we should take a pas
sive attitude at all , and that isn't our position . I would say if some
body were to propose a 10 -year study, or a 15- or a 20 - year study, that
this is too long
I do not think the problems are so critical that 5 years represents
a critical delay, particularly, if in that period we are moving very
dynamically in weather modification and in desalination . There is
a very creative period in these two fields right now. We are going
to know a great deal more 5 years from now than we know today.
We are going to know a great deal more of what we can do in terms
of salvage and conservation of water, and I think we can make much
more intelligent decisions, keyed to the long -term conservation inter
ests of the country five years from now than we can today. I don't
think that delay would be crucial. That is all I am trying to say.
Senator ANDERSON . We are going to have to terminate this hear
ing now . We will have to hear from Mr. Parker tomorrow morning.
We will have to release you today.
( Whereupon, at 4:50 p.m. , the committee adjourned, to reconvene
at 10 a.m. , Wednesday, May 3, 1967. )
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WEDNESDAY, MAY 3, 1967

U.S. SENATE ,
SUBCOMMITTEE ON WATER AND POWER RESOURCES OF THE
COMMITTEE ON INTERIOR AND INSULAR AFFAIRS,
Washington, D.C.
The subcommittee met, pursuant to recess, at 10 a.m. , in room 1202 ,
New Senate Office Building, Senator Clinton P. Anderson ( chairman
of the subcommittee ) presiding.
Present: Senators Anderson , Jackson , Hayden , Moss, Kuchel , Allott,
Jordan of Idaho,Fannin , and Hansen.
Also present : The Honorable Morris K. Udall, U.S. Representative
from the Second Congressional District of the State of Arizona.
Staff members present : Jerry T. Verkler, staff director ; Stewart
French , chief counsel; William Van Ness, special counsel; Roy Whit
acre and Mike Griswold, professional staff members ; E. Lewis Reid ,
minority counsel, and Darryl Hart, assistant minority counsel.
Senator ANDERSON. Mr. Parker of the Hualapai Tribe.
STATEMENT OF RUPERT PARKER, CHAIRMAN, HUALAPAI TRIBE ;
ACCOMPANIED BY ROYAL D. MARKS, GENERAL COUNSEL FOR
HUALAPAI TRIBE , PHOENIX , ARIZ . ; AND ARTHUR LAZARUS, JR. ,
STRASSER, SPIEGELBERG , FRIED, FRANK & KAMPELMAN ,
WASHINGTON, D.C.
Mr. PARKER . Mr. Chairman ,I appreciate the opportunity to present
this statement on behalf of the Hualapai Tribe.
My name is Rupert Parker. I am chairman of the Hualapai Tribe,
Peach Springs, Ariz ., and have been asked by the Hualapai Tribal
Council to appear here today to make sure that the rights and inter
ests of our people in the site of the proposed Hualapai (Bridge Can
yon) Dam , and related facilities, are fully recognized and protected in
any legislation to authorize either the central Arizona project or the
Colorado River Basin project.
As the members of this committee may recall, our Washington at
torney , Arthur Lazarus, testified before you in 1964 about my tribe's
interest in development of the Colorado River, and George Rocha, the
tribal chairman before me, testified on the same subject before the
House committee in 1965 and 1966. I am here today for the specific
purpose of reporting briefly how my tribe now feels about the pend
ing bills so that you may act on the basis of the latest available
information .
237
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At the very beginning of my statement , let me make quite clear
what I and other representatives of the Hualapai Tribe have been
saying for years :
If proper consideration is given to, and payment made for, our
ownershipof the damsite, the development of the Colorado River
at Bridge Canyon for power and recreational purposes is the only hope
we Hualapais have for bringing a decent standard of living to our
reservation .
I think a few facts about the Hualapai Tribe will show what I
mean here. Our tribal enrollment now is 1,020, and out of this total
over 600 persons, or 80 to 85 families, live on the reservation. I believe
that about 15 heads of these families, of whom eight work for BIA
and four for the tribe, have permanent employment - giving us an
employment rate of over 80 percent. During the summer tourist season
a number of our women can get work as domestics in the local motels
and some of our men can get other temporary jobs, but there are no
real opportunities for additional year -round employment on the res
ervation.
Our tribal income amounts to about $ 70,000 per year, a large part of
which comes from the operation of a tribal cattle herd . We once had
a small timber contract, but that has expired, and we have been told
that our reservation does not contain any minerals in paying quanti
ties. When Interstate Route 40 is completed in a few years, we will
not even have the income we now receive from our tribal stores, service
stations, and a motel on Highway 66. In short, the site of a dam at
Bridge Canyon is the one asset we have that can provide my people a
real chance to raise themselves out of continued poverty . Needless to
say, we look forward to and support such development.
Three of the bills under consideration by this committee — S. 861,
S. 1242, and S. 1409 — would authorize the construction, operation, and
maintenance of a high Hualapai Dam at Bridge Canyon as part of
the Colorado River Basin project. Our lawyers have studied these
proposals and have advised us that , although the bills differ with
espect to certain other features, all provide for the payment of com
pensation and the grant of other benefits to the Hualapai Tribe in con
nection with Hualapai Dam. According to my information, the lan
guage of these bills in each case is comparable to the text of H.R.
4671, which was favorably reported by the House Committee on In
terior and Insular Affairs last year and which the Hualapai Tribe
fully endorsed. On behalf of the Hualapai people, I wish to express
our sincerest gratitude to the Senators who sponsored S. 861 , S. 1242,
and S. 1409 for recognizing our interest in the site of Hualapai Dam,
and to go on record in favor of section 303 of these bills, as now
written.
In order that the record may be complete , I wish also to point out
that the compensation to be paid and the benefits which would be
granted to the Hualapai Tribe under section 303 for the use of its
property in connection with Hualapai Dam are not based upon guess
work or any attempt to get rehabilitation funds for my people through
the back door. As our attorney testified before this committee 3 years
ago, the Hualapai Tribe in 1961 entered into a written contract with
the Arizona Power Authority for the use of tribal lands in the event
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that this agency was licensed by the Federal Power Commission to
build a low dam at Bridge Canyon . Section 303 of the pending bills
would provide for the Hualapai Tribe no more or less than the power
authority promised. We feel, and the House committee last year
agreed, that the Federal Government certainly should be able to give
us in connection with a Federal development at least as much as a
private organization could offer.
Two of the bills under consideration by this committee - S . 1004
and S. 1013 —- would authorize the construction of the central Arizona
project without a dam at Bridge Canyon , and the administration's
proposal (S. 1013) would go so far as to prohibit such a dam . As I
have stated, the Hualapai Tribe supports legislation to have the Fed
eral Government build Hualapai Dam , and so do our Indian neigh
bors, the Havasupai Tribe and other members of the Arizona Inter
Tribal Council, as long as our rights are protected . I wish to submit
resolutions from the Havasupai and the Hualapai Tribes at this time
for the record , Mr. Chairman .
( The resolutions referred to follows:)
RESOLUTION OF THE GOVERNING BODY OF THE HAVASUPAI TRIBE OF THE HAVASUPAI
RESERVATION
Whereas there is pending in the House of Representatives of the 2nd session
89th Congress, H.R. 4671, and
Whereas in said bill there is a section providing for the building of Hualapai
Dam ( Bridge Canyon ) , and
Whereas there is included in the latest Committee Print # 24 amendments to
H.R. 4671 which would benefit our neighbors, the Hualapai Tribe, and
Whereas the members of the Havasupai Tribal Council have read in the papers
and magazines statements by members of the Sierra Club and others that by
building Hualapai Dam the lake behind it would flood the Grand Canyon and
ruin it, and
Whereas the Havasupai people have lived in the area now called Grand Canyon
for hundreds of years and the Havasupai Reservation is located down in the
Canyon, and
Whereas the Havasupai Tribe would have long ago protested the building of
the Hualapai Dam if the lake behind it would ruin the Grand Canyon and flood
out their homes and interfere with the beautiful falls, a part of our home place,
but the tribal representatives of the Havasupai Tribe know it will not do such
a thing : Now , therefore, be it
Resolved by the Havasupai Tribal Council in meeting assembled this 21 day of
July 1966, That it endorses the actions taken by their neighbors, the Hualapai
Tribe, in their efforts to keep Hualapai Dam (Bridge Canyon ) included in
H.R. 4671 ; and be it further
Resolved that copies of this resolution be sent to officers of the Sierra Club
and to others interested in H.R. 4671 and Hualapai Dam.
CERTIFICATION
I, the undersigned , as Chairman of the Havasupai Tribal Council hereby
certify that the Havasupai Tribal Council of the Havasupai Tribe is composed
of seven ( 7 ) members of whom 5, constituting a quorum , were present at a
meeting thereof this 21 day of July 1966 ; and that the foregoing resolution was
duly adopted by the arffirmative vote of 5 members. Pursuant to authority of
Article V , Section 1 ( a ) of the Constitution and Bylaws of the Havasupai Tribe,
approved March 27, 1939.
RALPH PAYA, Chairman .
Attest :
REED WATAHOMIGIE , Secretary.
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RESOLUTION OF THE GOVERNING BODY OF THE HUALAPAI TRIBE OF THE HUALAPAI
RESERVATION

Whereas there have been introduced in the 90th Congress, First Session , several
bills to authorize the construction, operation and maintenance of the Colorado
River Basin Project ; and
Whereas hearings have been held before the House Committee on Interior and
Insular Affairs and hearings are now scheduled before the Senate Committee on
Interior and Insular Affairs beginning May 1, 1967 ; and
Whereas certain of said bills introduced in the Senate give recognition to the
rights and interests of the Hualapai Tribe in carrying out said Project ; however,
S. 1004, introduced by Senator Hayden for himself, Senator Fanning, Senator
Cannon and Senator Jackson, proposes to eliminate the building of Hualapai Dam ,
at least for the present; and
Whereas the construction of Hualapai Dam in connection with said Colorado
River Basin Project, if the rights and interests of the Hualapai Tribe are pro
tected, would benefit not only the Tribe but the whole State of Arizona and other
states interested in said Project ; now , therefore, be it
Resolved by the Hualapai Tribal Council in regular meeting assembled this 18t
day of April, 1967, That it re -affirms the stand the Hualapai Tribe has previ
ously taken in connection with legislation pending before Congress on the Colo
rado River Basin Project, respectfully requesting the Congress to recognize the
rights and interests of the Hualapai Tribe ; and be it further
Resolved, That the Chairman, Rupert Parker, and the Tribal Attorneys, Royal
D. Marks and/or Arthur Lazarus, Jr., are authorized to testify on behalf of the
Hualapai before the Senate Committees concerning said legislation, particularly
the bills that are pending before the Senate Committee on Interior and Insular
Affairs ( S. 1004 and S. 861) , or any other bills concerning the Colorado River
Basin Project ; and be it further
Resolved, That copies of this Resolution be transmitted to the Ai zona Con
gressional delegation, to members of the Senate Interior and Insular Affairs
Committee of the 90th Congress, and to other persons interested in the Colorado
River Basin Project ; and be it further
Resolved , That if funds are available other representatives of the Tribe be
authorized to accompany the Chairman to the Senate hearings.
CERTIFICATION
I, the undersigned as Secretary of the Hualapai Tribal Council, hereby certify
that the Hualapai Tribal Council of the Hualapai Tribe is composed of seven ( 7 )
members of whom seven ( 7 ) constituting a quorum were present at a regular
meeting thereof held on this 1st day of April, 1967 ; and that the foregoing reso
lution was duly adopted by the affirmative vote of six ( six ) members, pursuant
to authority of Article VI, Section ( a ) of the Revised Constitution and Bylaws
of the Hualapai Tribe approved October 22, 1955.
[ SEAL ]
MALINDA HAVATONE, Secretary, Hualapai Tribal Council.
Mr. PARKER . If Congress decides that the Federal Government
should not build Hualapai Dam , however, we request that this commit
tee reject the proposal that everyone else be prohibited from construct
ing that project. Given the fact that the site of a dam at Bridge Canyon
is the only important asset my tribe has, we ask that you leave us free
to file our own application with the Federal Power Commission to
build our own Hualapai Dam without using Federal money .
Finally, I would like to mention the fact that many conservation
groups are opposing the construction of Hualapai Dam because of its
effect upon the Colorado River and Grand Canyon . I can understand
why these conservationists are so concerned, for after all , we Indians
occupied this country for thousands of years in the natural state which
they are trying to preserve. We did not see a need for change then ; we
do now. When it comes to a clearcut choice between opening up new
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opportunities for my people and saving the wilderness for a select few,
the Hualapai Tribe has only one way to go , and that is toward the end
of advancing our people.
Senator ANDERSON. In the very beginning you mentioned the fact
that your ownership of the damsite is important. How well established
is that ? I am trying to find out if there is conflict. Are all the people
agreed on that ?
Mr. LAZARUS. Mr. Chairman, if I might answer that question, the
matter of titlewas most recently raisedin a question that came from
Congressman Reinecke on the House side in the hearings 2 months ago .
As aresult of that I wrote Congresman Reinecke a letter which is part
of the record on the House side, which I would like to submit for the
record here.
I think it shows quite clearly that the site of the dam , at any rate
the southern half of the dam, would lie on land to which the Hualapai
Tribe has clear title .
Senator ANDERSON . We will take that and without objection we will
incorporate it in the record.
( The letter referred to follows:)
STRASSER, SPIEGELBERG , FRIED, FRANK & KAMPELMAN,
Washington , D.C. , March 15, 1967.
Re Hualapai Tribe of Indians Colorado River Development.
Hon . ED REINECKE,
House of Representatives,
Washington , D.C.
DEAR CONGRESSMAN REINECKE : As counsel for the Hualapai Tribe of Indians, I
attended the meeting of the Subcommittee on Irrigation and Reclamation yester
day afternoon at which , during the course of testimony by the Secretary of the
Interior on pending legislation to authorize the Colorado River Basin Project,
you raised a question concerning the legal rights of the Hualapai Tribe in the
site of the proposed Hualapai ( Bridge Canyon ) Dam . According to my notes,
Secretary Udall correctly responded that the tribe owns the south half of the dam
site and a substantial additional acreage which will be inundated by the reser
voir or otherwise needed for project purposes, but I am taking the liberty of
submitting this further answer to your question in order that the record on the
subject may be entirely clear.
Physically, one-half of Hualapai Dam , a significant portion of the reservoir
pool and such project facilities as the operating townsite, transmission lines ,
access roads, etc. will be located within the exterior boundaries of the present
Hualapai Reservation. Historically, the Federal Government has long recognized
the Hualapai Tribe's ownership of the reservation . Legally , therefore, the tribe
possesses a vested interest in such property, and thus would be entitled to just
compensation for the taking or use of its land by the United States as a matter
of constitutional right.
The Hualapai Reservation - established by Executive Order on January 4,
1883 — actually consists of part of a far larger tract in northern Arizona to
which the Hualapai Tribe held original Indian title. In one of the leading cases
about Indian land titles, the Supreme Court ruled that the creation of this
reservation in effect constituted an agreement between the Federal Government
and the tribe under which the Hualapais released " any tribal rights which they
may have had in lands outside the reservation *** on condition that permanent
provision was made for them too.” United States as guardian of the Hualapai
Indians v. Santa Fe Pacific Railroad Company, 314 U.S. 339, 358 ( 1942 ). In the
light of this finding, the Court upheld the Hualapais' title to alternate sections
of land within the reservation as against a railroad claiming under a Federal
statutory grant. Equally important, the Court's opinion makes crystal clear that
the Hualapai Tribe gave up a valuable consideration for establishment of the
reservation and was not merely the beneficiary of a revocable trust or other
gratuity.
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In addition to the property rights for which it bargained in 1883, and such
other rights to own land vested in Indian tribes generally under existing law,
the Hualapai Tribe is organized under Section 16 of the Act of June 18, 1934,
48 Stat. 984 , 987, 25 U.S.C. 476, which specifically empowers these Indians to
prevent the sale, disposition, lease, or encumbrance of tribal lands, interests in
lands, or other tribal assets without the consent of the tribe * * * . ' The United
States may not lawfully disregard this statutory protection over Indian land
( and the Hualapai Tribal Constitution, approved by the Secretary of the Interior
on December 17, 1938, pursuant to 25 U.S.C. 476, defines the 1883 Reservation as
tribal land ) without being liable for damages. In other words, Congress here
tofore has recognized and vested in the Hualapai Tribe such ownership interests
in reservation property that, no matter how worthy the project — and the Huala
pais have endorsed Hualapai Dam—the use by the Federal Government of lands
within the Hualapai Reservation without payment to the tribe would be a taking
of private property for public use without payment of just compensation in viola
tion of the Fifth Amendment.
I hope and trust that the foregoing summary of the applicable legal authorities
is sufficient to prove that the Hualapai Tribe has vested property rights in the
site of the proposed Hualapai Dam and adjacent reservation lands. If you have
further questions or wish any additional information about this subject, how
ever, I would welcome your calling upon me.
Sincerely yours,
ARTHUR LAZARUS. Jr.
Senator ANDERSON . I am only trying to say that I know the Navaho
Indians had some question about a damsite on the Colorado River on
their reservation. You believe it is firmly established on the part of the
Hualapai Tribe ?
Mr. LAZARUS. Yes. There was a Supreme Court case, Your Honor, in
1942 , called the United States v . Santa Fe Pacific Railroad , in which
the question involved was ownership of land within the Hualapai
Reservation .
The railroad had a grant under a statute which gave it right of way
plus alternate sections of land on either side of the right of way . The
question was, in that case ,whether the railroads granttook precedence
over the title of the Hualapai Tribe or whether the title of the Huala
pai Tribe took precedence notwithstanding the grant to the railroad
in the reservation .
The SupremeCourt held that the title of the Hualapai antedated
the railroad , and therefore until the United States extinguished the
title to the tribe, it had precedence over that of the railroad. I think
that is a clear recognition of Hualapai title within the reservation.
In addition to that of course , the Ĥualapai Tribe is organized under
the Wheeler -Howard Act, which gives an organized tribe the statutory
right to veto the disposition of its property. This is tantamount
in my opinion to a recognition of its titleto thatproperty.
Senator ANDERSON. Therefore, you are saying that you very deeply
desire to have the Hualapai Dam built.
Mr. PARKER. That is right.
Senator ANDERSON . And you have mentioned later on that if the
committee rejects the proposal, the tribe would like to build the dam
itself.
Mr. PARKER. Yes ; we would like to .
Senator ANDERSON. It would be an investment of a great many mil
lions of dollars. Do you think you could handle it ?
Mr. MARKS. If the Senator please, we have had the opportunity
of having engineering studies that have been made for the Arizona
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Power Authority, and it has been shown and proven that it is an eco
nomically feasible project to stand on its own.
In fact, I attended hearings in our State legislature on some legis
lation that they had , and heard the top bonding attorneys and bonding
engineers from New York testify that they would have no problem
in selling bonds necessary to build this project, and that the bonds
would pay themselves out over the period of about 50 years.
Senator ANDERSON . You wouldn't need any Federal money at all !
Mr. MARKS . That is correct , if they built the dam themselves under
a Federal Power Commission application and license .
Senator ANDERSON . I am sure you know there has been Federal
money in most dams.
Mr. MARKS. Yes.
Senator ANDERSON . And you wouldn't need any .
Mr. MARKS. They have an application now , as the Senator knows,
before the Arizona Power Authority which, I believe, is pending.
Senator ANDERSON. The Arizona Power has, which I believe is
somewhat different from the national situation, is it not !
Mr. MARKS. This tribe, under its charter and constitution, could
organizeand have a Hualapai Power Authority of its own . They now
have a Hualapai Housing Authority , which is recognized, and for
which bonds have been issued to build houses for self-help housing.
Senator ANDERSON . Senator Kuchel.
Senator KUCHEL . No questions.
Senator ANDERSON . Senator Moss .
Senator Moss . I have no questions at this point, Mr. Chairman .
Senator ANDERSON . Senator Allott.
Senator ALLOTT. I have none, Mr. Chairman .
Senator ANDERSON . Senator Jordan.
Senator JORDAN . Noquestions.
Senator ANDERSON . Senator Fannin.
Senator FANNIN . Mr. Chairman , I do not have any questions. I
would just like to commend the tribal chairman for his remarks and
his response to questions. I know of their sincere interest in doing
something for this Indian tribe.
Senator ANDERSON . Senator Hansen .
Senator HANSEN . I have no questions, Mr. Chairman.
Senator ANDERSON . Thank you for being here.
Mr. PARKER . Thank you .
Senator ANDERSON . Ďr. Smith ?
STATEMENT OF DR. SPENCER M. SMITH , JR ., SECRETARY, CITIZENS
COMMITTEE ON NATURAL RESOURCES
Mr. SMITH . Mr. Chairman and members of the committee , I am
Dr. Spencer M. Smith , Jr., secretary of the Citizens Committee on
Natural Resources , a national conservation organization with offices
in Washington , D.C.
The number of measures dealing with the Colorado River Basin
in general and the central Arizona project in particular have been
that is said at this point
considered for so long that almost anything
is redundant. The need for water and the infinite purposes which this
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resource serves ; themanagement and distribution of available supplies;
and the problems of this management, when related to other needs and
other resources, all have been the subject of a number of measures
before both bodies of the Congress for a number of years.
As a result, Mr. Chairman,my discussion will be summary in nature
and at the risk of being dogmatic will not dwell on the details that
have been available so long. I am sure that all the members of the
committee are very much aware now of the arguments, pro and con ,
regarding the water supply, the economics ofwater management and
the involvement of scenic and park resources. I would suspect that the
attitudes of most organizations and the many individuals therein are
fairly well crystallized.
Despite this, there has been a great effort on the part of many to
establish a viable compromise, of which the framers would hope to
achieve the sufficient support for its enactment.
Though we have long been a devotee of expanding the national park
to include the existing national monument and essentially the rest of
the Grand Canyon, we have not been unmindful, unsympathetic, nor
unconcerned about the great number of problems that are evidenced in
this general area . Time and time again the economic development, the
political dialog and the general prosperity of the region, both present
andfuture, seem to come back to water.
The basic problem that is evident to all is the failure of the Colo
rado River to supply sufficient water to meet the demands of the
States in both the Lower and Upper Colorado River Basins. The
1922 compact divided the river basin with 7.5 million acre- feet to the
lower basin States and 7.5 million acre- feet to the Upper Colorado
Basin States. In addition to the 15 million acre- feet , there is the
obligation of 1.5 million acre - feet to Mexico. The basic problem is
that of an insufficiency of water to satisfy the total amount of the
1922 compact.
In the Court decision of Arizona v. California , a ruling was handed
down to the effect that the withdrawal by the State of Arizona out of
the Gila River was not to be counted as its water allotment for the
Colorado Basin. As a result, there was a resurgence on the part of
those in Arizona to obtain their remaining entitlement from the river
by constructing a 335 -mile canal, which would transport approximate
ly 1.2 million acre - feet of water from Lake Havasu to Orme Dam ,
south of Tucson near the Mexican border. During 1965 no State in
the basin was using the amount of water allocated to it by the 1922
compact, with the exception of California, whose allotment was 4.4
million acre- feet but who actually consumed slightly over 5 million
acre- feet. This is understandable in terms of that State's develop
ment. The great increase in population , which the State has experi
enced, especially throughout the last decade, needs no elaboration
here.
There has been concern at the possibility of constructing the cen
tral Arizona project, even though it is within the allotment granted
by the compact to Arizona. Upper Basin States and others, who have
not been using their allotment, are concerned that in the event the
CAP is constructed they may be contravened from ultimately being
allowed to use their quota guaranteed by the compact. By the same

CENTRAL ARIZONA PROJECT

245

token , California, with continued population pressures, will be most
concerned over the prospects of water availability below their current
uses .
While these concerns and conflicts seem to be obvious to all, it is
natural to seek a common denominator upon which there could be
wide agreement. This basic common denominator has turned on the
augmentation of water in the Colorado River Basin. Augmenting the
flow of the Colorado has been described generally by the Bureau of
Reclamation and others as depending upon desalinization, weather
modification , and importation from other sources. Though technology
is increasing at a considerable pace, there does not seem to be in the
offing in the very near future sufficient water from either desaliniza
tion or from weather modification to compensate for the deficiencies of
the Colorado.
As a result, by far the greatest reliance would have to be upon
importation , and the only body of water that is sufficient to meet the
requirements of the Colorado River Basin is the Columbia. Two prob
lems are significant. First, is it possible to mechanically achieve this
transfer, and second, is it appropriate to do so on any economic
criteria ? It is impossible for me to make any assertions about the
technical possibilities of such importation, for so little is known about
the prospects for a success in this matter. The economics of water
utilization open up a multivariable argument, the complexities of
which do not make many sufficiently sanguine to suggest that it is
possible to state all of them correctly and / or resolve them in a defini
tive conclusion . Almost any thesis or theory as to proper use, no mat
ter how carefully reasoned or meticulously established , can be
broached with oneor a number of exceptions.
Not too many years ago the economics of industrial location had a
number of agreed upon criteria, though the evaluation or force of
any one could usually be argued . Nevertheless, there was a frame of
reference that was sufficiently delineated to find its way into most
courses of economic studies in the universities. The application of such
an analysis was used rather widely by businesses of all types and sizes.
Most simply, it was an inventory of the resource needs and services
of a particular firm or branch and an attempt to find an area most suit
able to these needs. No one should be misled that this represented an
exact science or that the computer was able to quantify all the aspects
of the problem . The future was inevitably a best judgment projec
tion as was a number of existing factors. I feel these remarks are ger
mane here, however, to show that therewas a significant effort to as
certain the best location for a plant or firm consistent with the given
resources of an area .
Anyone that was ever engaged in such a study always has been
aware of the frustrations of abandoning a particular area because
of the unavailability of water, though most of the other elements
might have been ideal, only to find that once the plant was constructed
elsewhere water became available as a result of a Federal impound
ment at the original site. In other words, at no time could it be said
that the complete freedom of opportunity was available to prospec
tive locators of industry and were never colored by certain govern
mental subsidies, local, State, or Federal. The location of industry
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has become infinitely more complex, however, not only due to the in
creased economic activity and greater development throughout the
country, but due to the introduction of special tax laws, special local
and civic privileges, extension of certain unique services below cost
to the prospective firm and the cooperation of local and State or
ganizations with the prospective locator to put resources in an area
where none now exists. The latter instance is especially related to
water, thus a change has taken place in this type of analysis of indus
trial location . It has been subtle and one of degree rather than marked
by any sweeping or immediate change. In short, the axiom of locate
industry and economic development where the resources are available
to support such development is changing to bring the resources to
where the people are .
We are trying very hard not to extend and overemphasize this
aspect of resources relocation, for as I indicated at the outsetsome
such element was probably a factor from the beginning. I cite it here
for purposes of showing that the change has been one of degree.
Because of such circumstances, it would appear to us that the Na
tional Water Commission , if authorized, may well find itself deep
in the consideration of the economics of water management and water
investment than has been attempted heretofore. The question of over
investment in water supply may prove to be more of a factor than
the underdevelopment of existing water resources. Weare using water
overinvestment in much the same fashion as did Prof. Jerome W. Mill
man of Indiana University, who testified before this committee when
the National Water Commission was under discussion last year.
A number of impoundments have been suggested from time to
time in addition to those already constructed on the Colorado River.
The Bridge Canyon , or Haulapai, Site and Marble Canyon have been
a matter of controversy for some time. The principal reason for
authorizing these structures is to provide peaking power in order
to obtain revenues for the basin account with which the cost of in
creasing the water available in the Colorado River Basin could be de
frayed . We have been hopeful, that if it becomes the policy of the
Congress to import water into the Colorado River Basin, that other
means of defraying this expense should be available in order to pre
serve the Grand Canyon area for its park and scenic purposes . It is
difficult to rationalize the inclusion of these impoundments before a
searching investigation has been undertaken as to economic impact
that would result both in the area from which the water is taken
and in the area in which the water is used. Without a most careful
consideration of these factors, it would appear to be premature to
authorize such impoundments.
The case for the central Arizona project is a difficult question and
a close one. The longtime contention of Senator Hayden that such
a project can be financed by the water users appears to us as a strong
possibility . If this can be accomplished, there would appear to be a
significant justification for the construction of this project.
It is not popular or easy to suggest that large areas of the country
may not receive water in the abundance that would insure its economic
expansion and development. Such a suggestion would certainly meet
with a considerable opposition of those representing the interests of
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these States involved and who could with considerable justification
point to the heavy investment and subsidies of the Government else
where to support their argument of the necessity for subsidies in their
own areas. We are not suggesting herein that no Government moneys
be utilized for subsidizing means by which water may be made avail
able but we are suggesting that a greater search for criteria to establish
the degree, or if you will, the limitation to which subsidies for water
use is put, appears necessary and inevitable.
I am sure it would be the desire of this committee that we advance
an argument sufficiently compelling for the preservation of the Grand
Canyon in its natural state and without Federal impoundments within
its 280 miles. One of the most egregious tasks is the justification of such
preservation without the tools of quantification, which are so available
to us in other areas, It seems quite possible, however, that the case
can be made forpreserving an area even though the ability to support
such a decision by profit and loss statements and similar calculations
are not available to us. The decision as to whether the Grand Canyon
is of greater importance to the people of the United States in its
present state or whether a part of its resources are utilized for com
mercial purposes is a subjective decision in the main. We feel that
the people, by and large, support its preservation, and since most of
the alternative uses suggested for the Canyon and its riverway do
not relate directly to the increases in water resources, we would hope
that the committee would notpropose these alternatives.
Thank you very much, Mr. Chairman .
Senator ANDERSON . Dr. Smith, there are five bills I think in front
of us .
Are there any of these bills which you or your organization can
endorse ?
Mr. SMITH . Pardon ? I did not quite get that.
Senator ANDERSON. Do you endorse any of these five bills ?
Mr. SMITH. Yes, Senator Jackson's bill and Senator Hayden's bill
both would be supported by our organization . There are some slight
differences, but we would support either or both .
Senator ANDERSON . Senator Kuchel !
Senator KUCHEL . I have no questions.
Senator ANDERSON . Senator Hayden ?
Senator HAYDEN . No questions.
Senator ANDERSON . Senator Moss ?
Senator Moss. Is your support of these two bills based on the so
called invasion of the canyon ? Is that the principal reason ? The lake
that would be formed ?
Mr. SMITH . I would say that is the most compelling argument among

our own people, the matter that the Senator mentioned, yes.
Senator Moss. What is the opinion of your group about Lake Powell
formed behind Glen Canyon Dam farther up the river ? Is this an
advance or a recession ?
Mr. Smith . This is a good question. I am sure the charge has been
both ways. In a genuine sense it has been an increase of recreational
opportunities for a lot of people.
Senator ALLOT. I wonder if you could speak up , sir. I can't hear you.
Mr. SMITH . Yes, Senator.
79-247_67
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It has been an increase in recreation for a lot of people . There has
obviously been a decrease of certain kinds of values the canyon had
before the dam was built.
Now, as I indicate, these matters are subjective arguments or a sub
jective basis as to what you want. A number of people think that
recreation is kind of a monolithic term and involves monolithic organi
zations and people, and nothing could be further from the fact .
If we want to go to extremes, we have those who would support it
as the epitome of recreation , and we have others who feel a complete
untrammeled wilderness is the epitome of recreation. Therefore you
would expect that we would have, shall I say, a spirited difference of
opinions within the ranks as to what the impact of Lake Powell has
been .
Senator Moss. As I take it , you recognize that those in the field of
recreation and conservation vary over a rather wide spectrum in their
point of view ?
Mr. Smith . We definitely recognize that , yes, sir.
Senator Moss. The point that I was trying to get at was to see if
there was a consensus within your organization. For instance, Lake
Powell is a lake of 180 miles of still blue water in this canyon, but
above it there is another 100 miles of free flowing river that is through
a national park and will be free flowing forever, we assume.
Mr. SMITH. Yes.
Senator Moss. I think a somewhat similar situation might be pro
jected for Hualapai, were it built. You would have a lake of about 93
miles of still blue water in the bottom of the canyon , but above it you
would have 140 miles of fast flowing, free flowing river, so you would
have both kinds of outlets for recreation .
Mr. SMITH . I would accept what the Senator says. It would appear
to be that if the Hualapai Dam were constructed , it would be quite com
parable to that which exists at Lake Powell . That would be mv judg
ment. I think that the argument counter to this is based on the fact
that first of all the canyon is unique. Secondly, that these particular
areas are in far lesser quantity than those of the impoundment, man
made impoundment, though they do provide recreation. This it seems
to me is the argument that turns most of these points, and it is just a
question of which vou value the most highly .
Senator Moss . Thank you very much .
Mr. SMITH . Thank you, Senator.
Senator ANDERSON . Senator Allott.
Senator ALLOTT. Dr. Smith , I would like to ask one or two questions.
On Page 2 you say this
In the Court decision of Arizona vs. California , a ruling was handed down to
by the State of Arizona out of the Gila River
the effect that the withdraw
was not to be counted as its water allotment from the Colorado Basin .
Mr. SMITH . Yes, sir.
Senator ALLOTT. Do you know how many States of the Colorado
River Basin were party to that suit ?
Mr. Smith . I have it here , sir. There are a number that were joined
originally. In No.8 , the originalOctober term , 1962 , the State of Ari
zona, plaintiff, vs. the State of California , et al. , the State of Arizona
invoked original jurisdiction of the court against the State of Cali
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fornia, and seven of its public agencies, later Nevada, New Mexico,
Utah in the United States were added either as parties voluntarily or
on motion .
Senator ALLOTT. The State of Colorado was not a party to that
suit, was it ?
Mr. SMITH . To the best of my knowledge it was not, sir.
Senator ALLOTT. It was not ?
Mr. SMITH . It was not.
Senator ALLOTT. I must just state that as a fact. Therefore it can
hardly be contended that the decision in that case , and you are not
contending now that the decision in that case , in which the State
of Colorado was not a party, could be binding on Colorado as far as
anything in the Gila River is concerned .
Mr. SMITH . No ; I am not contending that.
Senator ALLOTT. All right, I just wanted to make certain . I agree
with you.
Now I want to ask one or two questions. You say you supported the
increase of this area as a national park.
Mr. SMITH . Yes.
Senator ALLOTT. Did your organization ever support the Dinosaur
National Monument for a national park ?
Mr. SMITH . Yes, we did support it . I think perhaps the Senator is
talking in respect to the bill that he introduced .
Senator ALLOTT. Yes.
Mr. SMITH . The bill that the Senator introduced we did not sup
port, because we were concerned with the uses that would be in
cluded in that particular measure, and therefore did not feel it was
compatible with a national park . As a result we either were in dis
agreement with the bill as proposed or we would have supported the
bill with some amendments. If my memory serves me correctly, that
was our position , although I would have to go back and look at the
matter in detail , sir .
Senator ALLótt. I don't recall receiving any substantial support
from your group for that bill .
Mr. Smith. I don't think you did, sir.
Senator ALLOTT. No.
Now referring in general to the third paragraph on page 3 of your
statement, you set out the two problemsthat are significant. “ First,
is it possible to mechanically achieve this transfer, and second, is it ap
propriate to do so on any economic criteria ?"
Is it possible to make any assertions about the technical possibilities
of such importations, et cetera. Do you think in water management
that there is anything wrong with trying to explore what the various
alternatives and possibilities are ?
Mr. SMITH . No, sir.
Senator ALLOTT. Do you know how this can be done without a re
connaissance study or a feasibility study ?
Mr. SMITH . No, Senator Allott. I would assume not only this but
there are many areas in the country that are going to have to have
thorough studies made, and I am sure this is one.
Senator ALLOTT. The point I am making is simply this: that every
body raises these questions such as you have raised, and I think rightly
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so and perhaps correctly so at this point, but unless someone in the
executive branch , and that is the Department of the Interior, does
look at this thing, how will we ever get any idea of any of the answers
to the questions you pose ?
Mr. SMITH. We are suggesting, it should be implicit at least in our
statement, that such an analysis should be made . I feel that such an
analysis is going to have to be made probably in four or five major
areas of our country . I am assuming that, if the National Water Com
mission bill does pass, this will be one of the primary efforts that they
will make. I do appreciate the Senator's concern. What if it doesn't?
It had a chance last year.Are we going to wait forever to get the mat
ter studied. I think the Senator has a point. I think it does deserve
study. I would prefer that it be done by the National Water Com
mission .
Senator ALLOTT. My concern basically is this. I am concerned first
of all with the Colorado River situation. I am concerned with the
situation in Utah and in the State of Arizona and in the State of
Colorado, which is as of this date, although we supply 70 percent of
the water from the Colorado River, but it is the most undeveloped
State as far as the use of water within its boundaries is concerned, so
that the main impact of the shortages at the moment seem to fall on the
lower States. If we are going to resolve these difficulties — you were
present yesterday, were you not ?
Mr. SMITH . I was present part of the time, Senator.
Senator ALLOTT. And see the deteriorating water supply available
even to the central Arizona project as introduced by Senator Hayden
and Senator Fannin, it seems to me that to anybody with a concern
for the future and water development is not a development of tomor
row, where you turn on the tap or the next minute, where you turn
on the tap . It is a matter of 10, 15 , 20 , or 25 years and we had better
start going in this direction .
I am sure you would not mean to suggest that we are going to get
any answers to the questions you pose on page 3, simply by sitting
here and never having any department of the government look at the
possibilities for the implementation of water. You pointed out and
correctly I think desalinization and weather modification are still too
ethereaſ to count on any positive help in this area for the Colorado
River Basin .
Mr. SMITH . Yes, I think they are . I am not a scientist, Senator, but
from everything that I can read, it simply does not seem these meth
ods would be productive in the near future to supply the additional
water that would be required to make up these deficiencies in the
basin .
Senator ALLOTT. Thank you very much , Doctor.
Senator ANDERSON . Senator Jordan .
Senator JORDAN . No questions.
Senator ANDERSON. Senator Fannin .
Senator FANNIN . No questions.
Senator Moss . Could I ask just one more , Mr. Chairman ?
In asking you about your support of the bill , Dr. Smith , the bill
1409 and also Senator Allott's bill and Senator Kuchel's bill , I be
lieve , provide for eliminating the proposed Marble Canyon Dam , which
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was in last year's legislation, although they would keep the Hualapai
Dam .
Does your organization have any position on that ? Do you think
Marble is a compromise that might be a good halfway point ?
Mr. SMITH . We have some problems . In the first place, Marble tech
nically is a pool and the actual construction of it would not invade
any park or monument either by its impoundment or construction .
In that sense it is more desirable . As a technical matter, it does prob
ably have a greater impact on some of the most beautiful country of
the area , and if we were forced , as I say , and this is a highly iffy
question, but, if the issue comes down to something like this, if you
are going to build an impoundment, where would you rather have it
be, I would suspect that Bridge Canyon would be the place that hope
fully it would be built. We hope that neither, and I want to make
that perfectly clear, we hope that neither would have to be constructed ,
but in the event you build one I would suspect, not taking into consid
eration a precedent as far as the area is concerned , I would suspect that
Bridge would be the best place to do it .
Senator Moss. I think we have moved forward by saying, “ All
right, we will put Marble Canyon in the national park , ” even though
we still cling to Hualapai.
Mr. SMITH . I think that is a step forward , Senator, yes.
Senator Moss . Thank you .

Senator ANDERSON . Just one final question , Dr. Smith .
You and I have been on the same side of many controversies.
Mr. SMITH . Yes, sir.
Senator ANDERSON. The Wilderness Association opposed the Hook
er Dam in New Mexico .
Mr. SMITH . They have opposed this, you say ?
Senator ANDERSON . Yes. I was somewhat shocked. I have some
photographs of the land that is being taken. Would you be interested
in trying to identify the scenic spots in these photographs ?
Mr. SMITH . Senator, candidly I will have to confess, I will even
leave it on the record , I don't know very much about Hooker Dam .
We were planning to come around and see you and get an explana
tion regarding it.
Senator Anderson. I wish you would sometime.
Mr. SMITH . Whenever Hooker Dam or the Gila Wilderness or some
thing in the Gila Wilderness is mentioned, I am more or less at a loss.
If the chairman of this committee is seeking our counsel, I am sure
we go to him far more often in seeking his counsel on things of this
nature. I don't think we took a position on Hooker Dam until we
talked to the chairman of this committee, and found out from him
what his knowledge is about it. This is kind of odd . I am sure the wit
ness is not supposed to say this or do this, but this is our feeling.
Senator ANDERSON . We had a very tough meeting on this at one
time.
Mr. SMITH . You sure did.
Senator ANDERSON . A good many years ago, and I was the only per
son ,elected by popular vote at least, to appear against it. There was a
good solid delegation trying to get this done . I was a bit surprised
that the Wilderness Association worried about this dam .
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Mr. SMITH . Of course, I haven't gone into the details, although I
know that apparently some part of the proposal goes into the wild
erness area . I suppose as a general feature we are about as sensitive
to invasion of parks and wilderness as anything else , and as a general
matter this is a concern , but before we would come to any significant
conclusions, we would sure like to go into some detail and find out
about it. I am sure the Senator probably has far more information
than we do . We would be very much guided by his thoughts on it.
Senator Anderson . It is a matter of some 15 or 20 years now since
we had a settlement in the primitive area, and many of you wanted
to eliminate it entirely, the great central part of it , but we tried to
incorporate it, and I wondered if your organization was worried about
this.
Mr. SMITH. My own reaction is that, as the chairman of this sub
committee, Senator, you have probably been more in the forefront
in establishing wilderness areas and in specific wilderness areas than
anyone else. You would inhibit us greatly if you say that this isn't
going to be a serious factor, this is going to go a very long way with
our organization. There is no question about that .
Senator ANDERSON. Thank you very much.
Mr. SMITH . Thank you.
Senator ALLOTT. With respect to the area of the river which would
impound water with respect to the Hualapai Dam , what developed
roads are there into that 93 -mile stretch of the river ?
Mr. SMITH . I don't know that there are any , Senator. There may
be. I am not aware of any.
Senator ALLOTT. At least there are none that have ever come to
your attention .
Mr. SMITH . I don't know of any. I would have to say in all honesty,
Senator, I am not an authority. We have many on our board within
our organization who are highly knowledgeable about this, who live
in that area. I am really not an authority by being on the scene, to
tell you very much about it physically.
Senator ALLOTT. Could you tell me how many visitors, not people
who reside there in that area, but how many visitors this section of
the river has each year ?
Mr. SMITH . I would think it would be quite few. I am just guessing
now. I don't know the exact number, but I would assume that there
would be a relatively small number of visitors.
Senator ALLOTT. Thank you very much .
Senator ANDERSON . Thank you, Dr. Smith . We appreciate your
testimony.
Mr. SMITH. Thank you, Senator.
Senator ANDERSON . Mr. Gianelli, do you represent the Governor of
the State ?
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STATEMENT OF WILLIAM R. GIANELLI, DIRECTOR , DEPARTMENT
OF WATER RESOURCES, STATE OF CALIFORNIA, AND NORTH
CUTT ELY, SPECIAL COUNSEL, COLORADO RIVER BOARD OF
CALIFORNIA , AND SPECIAL ASSISTANT ATTORNEY GENERAL,
STATE OF CALIFORNIA ; ACCOMPANIED BY DALLAS E COLE,
CHIEF ENGINEER, COLORADO RIVER BOARD OF CALIFORNIA ;
BURTON J. GINDLER, DEPUTY ATTORNEY GENERAL ; W. DON
MAUGHAN , PRINCIPAL HYDRAULIC ENGINEER, DEPARTMENT
OF WATER RESOURCES, STATE OF CALIFORNIA , AND MYRON
HOLBURT, HYDAULIC ENGINEER, COLORADO RIVER BOARD OF
CALIFORNIA
Mr. GIANELLI. Yes, sir. I am William Gianelli, director of the De
partment of Water Resources of the State of California. Mr. Chair
man, I have a suggestion. The first five agenda items involve California
witnesses who will appear together ; the sixth item concerns Mr. Floyd
Goss, of the Department of Water and Power, City of Los Angeles,
who will appear separately .If it pleases the committee, I think perhaps
we can consolidate some of these presentations and save the time of the
committee .

Senator ANDERSON . You are very kind . We would appreciate that
a lot .
Mr. GLANELLI. I would first like to introduce the people who are
at the time with me. On my right is Mr. Ely, who is special counsel
of the Colorado River Board and special assistant attorney general of
the State of California . With Mr. Èly is Mr. Burton Gindler, deputy
attorney general of the State of California, and Mr. Dallas Cole,
chief engineer of the Colorado River Board .
To my left is Mr. Don Maughan , who is principal hydraulic engineer
of the State of California's Department of Water Resources, and Mr.
Myron Holburt, principal hydraulic engineer, Colorado River Board of
California .
My statement will be presented on behalf of the Governor and Mr.
Ely's for the Colorado River Board and the attorney general. We will
proceed in that manner, Mr. Chairman .
Senator ANDERSON . Very well .
Mr. GIANELLI. Mr. Chairman and members of the committee, I
welcome this opportunity to make known the official views of Cali
fornia's new administration on the important water legislation now
before this subcommittee. The necessity for finding a legislative so
lution to the Colorado River water supply problem has been one of the
paramount concerns of my administration since it took office. We con
cluded early that California's new administration would join with
sister States and the Congress in an all - out effort to obtain constructive
legislation at the earliest practicable date .
I see no reason to replow ground that has already been thoroughly
plowed . There is no need to recite in detail the importance of water to
California and the West, and there is nothing I need add to reinforce
the fact that the Colorado River Basin and the Pacific Southwest face
imminent and widespread water deficiencies. The record compiled at

254

CENTRAL ARIZONA PROJECT

previous hearings on the central Arizona project and the Pacific South
west water plan beforethis distinguished body, and on the Colorado
River Basin project legislation before the counterpart of this body in
the House,established those facts beyond a shadow of a doubt.
California's administration is concentrating on the support of basic
principles, is determined not to be detracted by nonproductive argu
ment over seemingly important, but often overemphasized, peripheral
issues. All of the Colorado River Basin States have made accommoda
tions to each other, to interests opposed to dams, and to the Northwest.
California has participated, and will continue to do so , in negotiations
which are essential to enactment of the legislation needed in this area .
Our goals are clear and, we believe, are above argument. The need for
action is unmistakable. What the entire Pacific Southwest needs now is
legislation which satisfies the region's immediate needs through added
development of the limited resources of the Colorado River, but
recognizes also the area's longer - range requirements and sets in motion
a program to augment the supplies of the Colorado. It is my objective
today to bring to your attention those elements that California believes
essential in this legislation .
We ask first that the legislation recognizethe accepted factthat the
dependable natural supply of the Colorado River is insufficient to
meet all compact and decree apportionments to the seven States of the
Colorado River Basin ; and the further fact that the dependable supply
availableto the Lower Basin will be unable to meet existing uses and
the added burden of the central Arizona project beyond perhaps 1990
or the turn of the century , even with California's existing uses limited
to 4.4 million acre- feet per year. While it appears that the lower
Colorado supply has the potential of satisfying existing uses and those
of the central Arizona project until then , this is the case only because
several of the other States are not at this time using all of the water to
which they are entitled and because California's present uses will be
cut back from 5.1 to 4.4 million acre - feet per year when the central
Arizona project goes into operation.
The only certain way of assuring continued development and pros
perity in the Pacific Southwest and of bringing peace to the Colorado
River is to increase the natural supplies of the region . The legislation ,
then , should contain a reasonable promise that the additional burden
of the central Arizona project will be relieved within a quarter of a
century by augmentation of supply of the Colorado. In the meantime,
existing economies should be provided with reasonable protection.
Themerits of protectingexisting water uses in the Lower Colorado
River Basin, with California's usesbeing protected to the extent of 4.4
million acre -feet per annum , are based on a solid moral and economic
foundation . The Colorado River Basin States struggled with this prob
lem for months before resolving it early in 1965 in favor of protection
existing economies.This solution was found acceptable last year to the
House Commitee on Interior and Insular Affairs, and to the national
administration . This is no cogent reason to upset this accord.
Existing projects in the Lower Colorado River Basin were built on
what has turned out to be an overly optimistic estimate ofwater supply.
The economies that rely on these projects, all vital to the States and the
Nation , now face added hazard . The economy in California dependent

CENTRAL ARIZONA PROJECT

255

upon the Colorado must scale back from an existing use of 5.1 million
acre - feet per year to 4.4 as a result of the lesser supply in the river and
the U.S. Supreme Court's decision in Arizona v. California. The logical
way to protect the economy dependent upon the remaining supply of
4.4 million acre -feet and the enormous investment in physical works
constructed to service this economy during the time interval preceding
actual augmentation of theColorado River is to provide in the legisla
tion that existing uses shall have a priority over new uses until the
augmentation is effected. With the 4.4 priority, the $ 0.5 billion Colo
rado River aqueduct and distribution system of the Metropolitan
Water District of Southern California will flow less than half full.
Without it, the aqueduct will face imminent danger of being dried up
completely
Hence, we urge that existing uses in the Lower Basin , including 4.4
million acre-feet per year of use in California, be afforded priority over
the central Arizona project until such time as the supply of the river is
augmented. To do otherwise is to create another burden on the river
without doing anything to relieve the basic problem of short supply.
Relief from shortage and continued development of the economics of
the Pacific Southwest can only come from a program that includes
early augmentation of the area's limited supplies.
A primary purpose of the legislation should be to initiate studies
leadingto a well- founded decision on how best to accomplish augmenta
tion of the Colorado River. The Nation can ill afford delays in getting
those studies underway. We believe the essential ingredients of an ac
ceptable augmentation study to be : ( 1 ) That it be conducted under the
supervision of an impartial body ; ( 2 ) that it be completed on a timely
basis; ( 3) that all related factors be considered ,including those outside
the purely engineering and economic fields; ( 4 ) that the rights of the
States and regions be fully respected ; ( 5 ) that the affected States be
permitted to participate effectively ; and (6 ) that the expertise of
existing State and Federal agencies be used to the maximum extent
possible.
In recent weeks, several proposals have been advanced that call for
a feasibility - level study of the north coastal area of California as the
initial source of export water supply for the Pacific Southwest. The
State of California does not now , nor has it ever , objected to inclusion
of its north coast as one of the areas to be studied . We have asked and
still ask , however, that the selection of California's north coastal re
sources as a source of supply for the initial stage of the regional pro
gram be based upon a demonstration , using comparable levels of
investigation , that it is, in fact, the best source for the Pacific South
west. The people of the Southwest and of the Nation at large have a
right to expect that the project eventually constructed to relieve the
water supply problems of the Pacific Southwest is the best of all avail
able alternatives. This is not only existing Federal and State policy, it's
good economics.
California, like any other potential States of origin , must insist on
full legal and economic protection to assure all users within its bound
aries that water supplies will be available for use therein adequate to
satisfy their ultimate requirements at prices to users not adversely af
fected by the exportation of water. The protective provisions must
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also give the users within the States of origin a priority of use, so that
those users have in effect a right of recall , or a right to replacement with
water ofequal quality and no greater cost. Such provisions are included
in S. 861 , S. 1242, and S. 1409, but omitted from s . 1004 and S. 1013 .
These provisions would apply to all interstate supplies regardless
of source. As the new economy developed in the Pacific Southwest
would not be allowed to perish , recall would be unlikely, and the State
of origin would probably have to rely on replacement of its supplies.
This would require that large sums of money be available within the
program at the point in time to finance the replacement. Hence, Cali
fornia strongly supports creation of the proposed development fund,
construction of projects that will make revenues available to the devel
opment fund , and dedication of a portion of the fund to protection of
the States of origin .
Success of the regional program of development will depend in
large measure upon the financial strength of the developmentfund . We
must make it as strong as we can, and can ill afford to forgo construc
tion of justified projects that will return surplus revenues to the
fund . Hence we support construction of the optimum development of
the Hualapai site than can be justified considering all potential uses
and needs, giving full recognition to the scenic and recreational needs,
as well as to hydroelectric peaking power needs and values.
I say this in full knowledge of the strong stand conservationists
have taken on the Hualapai Dam issue . The important values associat
ed with the preservation of open spaces and wild areas must be given
full consideration in reaching decisions as to the future use of the
Colorado River and the natural areas associated therewith . However,
reality also requires that full recognition be given to the requirements
of meeting the food, fiber, power, and recreation demands of an ex
panding population.
Some of the bills before you contain, in addition to the central
Arizona project, authorizations for the construction, operation , and
maintenance of five new projects in the Upper Basin. Since it is our
understanding that these features are favored by the State directly
affected ; are economically justified on the basis of Bureau of Reclama
tion studies ; and , on the basis of both entitlement and physical avail
ability, can reasonably be expected to have an adequate water supply,
we support their authorization.
As previously stated , we believe that the studies of alternative
sources of supply to augment the Colorado should be supervised by an
impartial body , should include effective State participation , should
be free from duplication of work force and work effort, and should
make maximum use of expertise already available . California sup
ports the formation of the National Water Commission to review
national water policy. We also support use of the National Water
Commission as an impartial supervisor of the studies of means of
augmenting the supplies of the Pacific Southwest. This support, how
ever, is conditioned on ( 1 ) immediate implementation of the Pacific
Southwest regional study so that alternative solutions will be available
for comparison by the early seventies, and ( 2 ) assurances that the Com
mission will not be used as a mechanism for delaying those studies.
For the augmentation studies to be meaningful they must also be
timely. A high Federal official recently statedthat he was confident
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that the Colorado River would be augmented by 1990. We certainly
hope that is the case. But less than 23 years remain to accomplish this
objective. Augmentation could come from any , or a combination of
several alternatives, including sea water conversion and weathermodi
fication . The critical time demands, however, relate to the possibility
that broad scale interstate exchanges of water represent the best solu
tion . If so, many have proclaimed that 25 years leadtime will be re
quired for such a regional program . The leadtime, however, will be at
least 5 , and perhaps as much as 10 years longer if the planning studies
are deferred until the National Water Commission attempts to first
solve the Nation's water policy problems. If that happens, the South
west will face a major water crisis before the turn of the century.
The Northeastern States have not been asked to defer their regional
water planning to await the findings of a National Water Commission.
The Northeast U.S. water supply study is already underway.
California is concerned over the possibility of too many national
and Federal water bodies and agencies becoming involved in Western
States regional water planning. Certainly, every effort is needed to
avoid duplication of future planning efforts, and redoing of that which
has already been done , and the bypassing of local authorities and ex
pertise. Coordination of existing agencies and commissions is already
à most difficult task. The Senate bill to create the National Water
Commission, S. 20, as passed by the Senate, obviously seeks to avoid
duplication , particularly as regards the Water Resources Council .
However, it is equally obvious that the measure does not contemplate
the Commission actually performing western , northeastern , or any
other specific regional planning effort.
The provisions of the legislation authorizing studies of means of
augmenting the supplies of the Pacific Southwest should recognize the
planning expertise of the State organizations and the 11- State West
ern States Water Council. For example, the National Water Commis
sion could be directed to consult with the Western States Water Coun
cil in developing policy involving Western States water programs.
We regard the national administration's position as announced by
Secretary Udall on February 1 , and as contained in S. 1004 and S. 1013,
as a long step backward from the regional approach which he initiated
in 1963 and which had its first legislative hearing before this subcom
mittee. The piecemeal approach now proposed by the Secretary avoids
the fundamental water problem facing the entire West. The adminis
tration's proposal would add materially to the burden of demand on
the river without attempting to solve the basic problem of an insuffi
cient supply in the Colorado . California urges the subcommittee to re
ject the administration's proposal and to continue to seek a regional
solution to what is truly a regional problem .
That concludes my statement, Mr. Chairman . If it pleases the com
mittee, we would like to have Mr. Ely present his , and we will all be
available for cross-examination by the committee at your pleasure.
Senator ANDERSON. If the committee is willing, I think it is better
for Mr. Ely to go ahead and make his presentation now , if there is no
objection .
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STATEMENT OF NORTHCUTT ELY, SPECIAL ASSISTANT ATTORNEY
GENERAL, AND SPECIAL COUNSEL TO THE COLORADO RIVER
BOARD OF CALIFORNIA
Mr. Ely . Thank you , Mr. Chairman .
My name is Northcutt Ely. I am a member of the law firm of Ely &
Duncan , Washington, D.C. I appear today as special assistant attorney
generalof the State of California and special counsel to theColorado
River Board of California. I am accompanied by Dallas E. Cole, chief
engineer of that board , and by Burton J. Gindler, deputy attorney
general.
Attorney General Thomas C. Lynch of California , who is unable to
be here because of prior commitments that take him out of the country,
has authorized me to present the following statement on his behalf,
as well as on behalf of the Colorado River Board of California .
STATEMENT OF POSITION
I appear in support of S. 861 , introduced by Senators Kuchel and
Moss . The differences between that bill and Senator Moss' S. 1409 and
Senator Allott's S. 1242 are minor. I appear in opposition to S. 1013,
the administration bill, and S. 1004, Senator Hayden's bill.
The Kuchel, Moss, and Allott bills, and their counterpart in the
House, H.R. 3300 by Chairman Aspinall, all embody the principles
on which the seven Colorado River Basin states agreed last year. These
were stated in S. 1019, 89th Congress , Senator Kuchel's bill, and in
bills introduced in the House by 35 of California's 38 Congressmen
and all three of Arizona's. These bills stated the conditions on which
the other States could support authorization of the central Arizona
project. California's position, as stated in S. 861 , is essentially un
changed.
THE REAL ISSUES
All of the bills before this committee have one common denominator :
authorization of the proposed central Arizona project. This is in the
teeth of the fact that the Colorado River Basin is a water deficient
area. The dependable water supply of the Colorado is insufficient to
meet the combined demands of the Mexican Treaty burden, existing
uses, authorized projects, and the proposed centraï Arizona project.
This is so even with California limited to 4.4 million acre- feet per
annum , and I might add, it is so even if uses of the Upper Basin are
substantially less than the 712 million acre -feet apportioned to that
Basin by the Colorado River compact .
It is perhaps unusual that most of the controversies about a bill to
authorize the three -quarters of a billion dollar central Arizona project
do not involve the features of that project. Rather, the real questions
are whether the bill recognizes the consequences of the water deficiency
that will result and then at least starts to do something about that
deficiency in a realistic way.
The bills that we support recognize the situation for what it is.
If the central Arizona project is to be authorized , the legislation must
also undertake a number of steps in the interests of all the Colorado
River Basin States to initiate a realistic solution for the inevitable
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water shortage that will follow . These steps implement several princi
ples that were hammered out in the give-and -take of interstate negotia
tions and legislative proceedings in the House of Representatives
that have extended over more than 2 years. In that time, we have de
veloped a delicately structured series of compromises that are inter
related in many ways.
The bills that we oppose would simply authorize the proposed cen
tral Arizona project and stop there. These bills fail torecognize the
water shortage problem that will follow , and they do not initiate any
kind of a program designed to solve that problem . These bills are all
" take " and no " give.”'
What are these principles that we insist upon ? Why are they im
portant? How are they interrelated ? These are the kinds of questions
that I shall deal with in the balance of my statement.
1. PROTECTION OF EXISTING PROJECTS
First and foremost, as Mr. Gianelli has said for Governor Reagan ,
any bill to authorize a central Arizona project must contain a pro
vision to protect existing projects against shortages caused by the
water demands for the new central Arizona project. Although existing
projects in Arizona and Nevada would thereby be fully protected in
their water supply as against the central Arizona project, California's
protection would be limited to 4.4 million acre- feet per annum .
What is the protection that S. 861 gives to existing projects ? Sec
tion 305 provides that whenever there is less than 7.5 million acre
feet available for consumptive use from the main Colorado River for
Arizona, California, and Nevada, the central Arizona project's
diversions shall be limited so as to assure waterto supply the require
ments of all existing projects in Arizona and Nevada and of existing
projects in California not in excess of 4.4 million acre - feet. In fact,
California projects have been using 5.1 million acre- feet for several
years, and our projects are designed and constructed to take 5.4 million
acre-feet each year. This priority for existing projects as against the
proposed central Arizona project terminates when 2.5 million acre
feet of surplus water is imported from another basin into the main
Colorado River.
There have been many misconceptions about the bases for this pro
tection . Accordingly , Attorney General Lynch directed the prepara
tion of a brief that would, in reasonably short compass, state the nature
of the protection and our reasoning in support of it. We have done
that , and our " Brief on the Protection ofExisting Projects Against
the Proposed Central Arizona Project (California Limited to 4.4
Million Acre-Feet Per Annum )” is annexed to my statement. Ap
pended to that brief are relevant extracts from S. 861, and from the
U.S. Supreme Court decree and opinion in Arizona v. California.
I ask that the brief and its appendixes be incorporated into your record
as though read in full.
Senator ANDERSON. Is this the copy of it ?
Mr. Ely. Yes, Mr. Chairman .
Senator ANDERSON. Without objection, it will incorporated at the
end of your remarks.
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Mr. Ely. I would like to summarize it here just briefly .
The protection of existing projects is a sound proposition — legally,
equitably, economically, and morally.
Legally, the provision ( 1) would implement, not amend, the Arizona
v . California decree, ( 2) falls expressly within the congressional au
thority described by the Supreme Court in its Arizona v . California
opinion, and ( 3 ) would relieve the Secretary of the Interior of the
burden of making some shortage allocation.
Equitably , theprovision is based upon principles of appropriation
law that the Colorado River Basin States recognize internally and the
rule of equitable apportionment that the U.S. Supreme Court recog
nizes in interstate controversies.
Economically, the provision recognizes that construction of a new
project, such as the central Arizona project, should not be allowed
to destroy or substantially impair existing projects serving established
economies in Arizona, California, or Nevada (California alone being
limited to 4.4 million acre - feet.)
Morally , Arizona's consistent and repeated recognition of Califor
nia's right to 4.4 million acre-feet annually justifies our reliance on
receiving not less than that quantity.
Arizona's legislature has on three recent occasions enacted legisla
tion to protect existing Arizona projects from demands of the proposed
central Arizona project. There is no reason why this principle should
stop at the State line.
This formula, proposed in S. 861 , is simply the second half of the
shortage formula that Congress wrote into section 4 ( a ) of the Boulder
Canyon Project Act. It required California to bear the first shock of
shortages if the supply should drop to 7.5 million acre - feet, but, in
California's right to appropriate up to 4.4 million .
return , recognized
The effect is that California must give up 700,000 acre - feet of existing
uses to reduce these to 4.4 million acre -feet, whenever the annualmain
stream supply drops to 7.5 million acre- feet and Arizona and Nevada
are using their shares, decreed by the U.S. Supreme Court, of 2.8 mil
lion and 300,000 acre- feet respectively . California has built projects
at a cost exceeding $ 600 million to put that water to use , in reliance on
that agreement with Congress. The Project Act contemplated that,
if we did so , we could keep 4.4 million of the 5.4 million acre - feet of
water that those projects were built to use. Arizona has called this
agreement between Congress and the Legislature of California a
" statutory compact ” , and that is a good description of it. We have kept
that agreement. Last year the House Committee on Interior and In
sular Affairs, in H.R. 4671 , 89th Congress, directed the Secretary to
keep it. We ask this committee to do so as well.
The effect of an amendment protecting 4.4 million (of 5.1 million )
acre- feet of California’s existing uses, applied to the Secretary's fore
cast of water supply, would be this : Arizona's central Arizona aque
duct would have a full supply of more than 1,200,000 acre- feet until
1990 , or about 25 years from now. Thereafter, if no imported water
arrived, the central Arizona aqueduct diversions would have to grad
ually shrink, dropping to about 676,000 acre- feet , by the year 2030,
about 65 years hence. The Secretary reports that the project could
readily pay out on this basis, is quite justifiable, and has an excellent
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benefit- cost ratio , all predicated on priority protection to 4.4 million
acre-feet of California's existing uses. See the Secretary's summary
report, dated February 1967, as reproduced in hearings on H.R. 3300
and S. 20, and similar bills before the Subcommittee on Irrigation and
Reclamation of the House Committee on Interior and Insular Affairs,
90th Congress, first session, 93, 94, 96, 98 ( 1967 ) .
On these calculations, the worst that could happen to Arizona is
that, almost 65 years from now, she might have an aqueduct carrying
676,000 acre - feet. But this is more than California can hope for, be
ginning very soon after the central Arizona project starts its diver
sions, that is, soon after 1975 .
Our supply would then drop from 5.1 million acre- feet presently
used to 4.4 million , and the metropolitan aqueduct would be reduced
from its present use of 1.2 million to 550,000 acre - feet .
California offers Arizona a fair proposal; that our two States share
both the hope that imported water will be brought in , and the risk
that it will not. If we are disappointed in this,'let both States share the
burden in the manner 1 have just described . This is the result required
by the bargain which Congress exacted of us in 1928 , to obtain con
struction of Hoover Dam despite Arizona's obduracy in opposing its
construction and in rejecting the Colorado River Compact. We ask
Congress to keep this 40 -year-old statutory compact with California
now, just as California has kept her agreement with Congress.
Senator ANDERSON . Could I ask you one question there ?
Mr. Ely. Yes, sir.
Senator ANDERSON . Does this refer to the Self-Limitation Act ?
Mr. Ely. Yes, sir.
2. TIMELY AND MEANINGFUL IMPORTATION STUDY
An early and realistic investigation of the extent of the water short
ages in the Colorado River Basin and of importation works to remedy
those shortages constitutes the second important principle that must
be incorporated in any legislation to authorize a central Arizona proj
ect . Title II of S. 861 would authorize the Secretary of the Interior to
do this job by preparing a reconnaissance report of a staged project
under the direction of the National Water Commission ( S. 20 , estab
lishing that Commission , has already passed the Senate ) and the guid
ance of the Federal Water Resources Council .
If he believes that it would be feasible, and after receiving com
ments thereon from the affected States and Federal agencies, the Sec
retary is to proceed with a feasibility report on the firststage of an
importation project to bring at least 2.5 million acre- feet of water into
the Colorado River Basin , but only if this is surplus to the needs of the
area of origin .
This 2.5 million is the quantity which must be added to the river to
make possible the consumptive use of 7.5 million acre - feet apportioned
by the Supreme Court, whenever Upper Basin uses deplete the river's
flow at Lee Ferry to the compact minimum of 75 million acre - feet per
decade. This is because 1.5 million acre - feet must flow on through to
Mexico and another million is evaporated in transit.
In addition , the first stage may also include up to 2 million acre- feet,
for the Lower Colorado River Basin, up to 2 million acre - feet for the
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Upper Basin (directly or by exchange ), and up to 2 million for areas
en route to the Colorado . Hence, the floor is 2.5 million and the ceiling
is 8.5 million.
We do not say that this is the only possible importation program . A
thorough reconnaissance study could well be adequate at this stage.
But the program must be timely, so it must start along with this legis
lation ; and the program must be meaningful , so it must be a realistic
survey of supply and demand throughout the entire West.
Section 201 (5 ) and ( c ) of Senator Moss' S. 1409 directs the Secre
tary to prepare reports on staged plans for importation projects ; but
it would require that northern California streams be tapped to provide
the water for the first stage to bring 2.5 million acre- feet each year
into the main Colorado River belowLee Ferry and to provide up to
2 million acre - feet for use en route to the Colorado River. We have no
objection to a study of California's waters— in fact, we encourage it ,
as Mr. Gianelli has said. But S. 1409 assumes the answer — that
northern California streams will provide a feasible and dependable
surplus supply. For example, the 2.5 million acre -foot importation
that terminates the priority for existing projects must be provided
( in the language of section 305 (b ) of S. 861) " without adverse effect
upon the satisfaction of the foreseeable water requirements” of the
State of origin . If the Secretary correctly finds that this can be done
by an importation from northern California, so be it. This would
solve many problems. But let's not prejudge the answer.
3. DEVELOPMENT FUND
A third principle, which is related to the need for importations,
is the establishment of a development fund. This fund would be
fed by revenues from Hoover, Davis, and Parker powerplants after
their respective payouts. It would also receive revenues from the pro
posed Hüalapai powerplant at Bridge Canyon, a subject I shall cover
later because it involves more than just money for the development
fund. Moneys from this fund will beused primarily to underwrite as
large a portion as possible of the reimbursable cost of works to import
the first 2.5 million acre - feet of surpluswater intothe Colorado River.
It has some other functions that I shall touch on later. Title IV of S.
861 includes the development fund provisions.
4. PROTECTION FOR STATES OF ORIGIN
Another function of the development fund is to help to implement
the fourth principle : protection for states of origin. California is
itself a potential area of origin .
S. 861 has several provisions to this effect : Section 202 ( a ) requires
the Secretary , in preparing any plans for an importation project, to—
Make provision for adequate and equitable protection of the interests of
States and areas of origin , including ( in the case of works to import water for
use in the lower basin of the Colorado River ) assistance from the Development
fund established by title IV of this act, to the end that water supplies may
be available for use therein adequate to satisfy their ultimate requirements at
prices to users not adversely affected by the exportation of water tothe Colorado
River system .
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Section 202 ( b ) contains a priority for States of origin that is im
portant enough to quote in full :
( b ) All requirements, present or future, for water within any state lying
wholly or in part within the drainage area of any river basin and from which
water is exported by works planned pursuant to this Act shall have a priority
of right in perpetuity to the use of the waters of the river basin , for all pur
poses, as against the uses of the water delivered by means of such exportation
works, unless otherwise provided by interstate agreement.
There is other language for protection of areas of origin in the bill.
For example, section 203 ( c) provides that the Secretary can proceed
with a feasibility study for the first stage of an importation plan if,
and only if, his reconnaissance study shows, among other things, “ that
a water supply surplus to the needs of the area of origin exists.”
5. HUALAPAI PROJECT AT BRIDGE CANYON
The Hualapai Dam , powerplant, and reservoir at Bridge Canyon
should be considered as a separate fifth principle. The combined hydro
pumped storage project, and its powerplant with an installed capacity
of 5 million kilowatts, has been proposed by the Los Angeles Depart
ment of Water and Power. Mr. Goss of that department will testify
later. The Hualapaiproject is important for three reasons:
( 1 ) It has a valuable economic asset, providing the flexibility of
instant starting hydroelectric power for peaking and reserve capacity
for systems within its service area. To those who may doubt its feasi
bility, we would propose the use of the section 4 ( b) device of the
Boulder Canyon Project Act : The Secretary can be required to have
in hand contracts with responsible entities for repayment of the
project before he can begin to build it .
( 2 ) The Hualapai project will, after its payout, pour many hun
dreds of millions of dollars into the development fund. The Los Ange
les Department of Water and Power has estimated that this could
reach $2 billion at the end of 75 years. House hearings, supra , p . 7, at
599 .
( 3 ) Finally, the 95 -mile Hualapai Reservoir will provide an im
portant recreation facility by making this magnificent canyon area
accessible to millions of people. The reservoir would encroach on the
Grand Canyon National Park only minutely, by raising the water
surface a maximum of 89 feet, which gradually reduces to zero , and
only along 13 miles of the park's northwesterly boundary. The 145
miles of canyon from Glen Canyon to the Hualapai Reservoir would
remain as it is — untouched, except for the regulated streamflow from
Glen Canyon Dam , which makes it reasonably accessible to those who
wish to navigate it.
In 1967, the Sierra Club estimated that “ since Major Powell pio
neered the Colorado River in 1869, barely a thousand people have
run the majestic Marble and Grand Canyons ." The balance then is
this : On one hand, we leave 145 miles of river through an untouched
canyon area for the next thousand people who wish to " run " its
regulated flows. On the other hand , we have 95 miles of Hualapai
Reservoir, which is expected to have about twice that thousand people
every visitor-day and totaling nearly 500,000 people each year.
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6. HOOVER- GLEN CANYON OPERATIONS COMPROMISE

A sixth principle is the balancing the operation of Lake Mead be
hind Hoover Dam and Lake Powell behind Glen Canyon Dam , so that
the benefits of the wet years and the burdens of the droughts are
equitable distributed between those Lower and Upper Basin reservoirs.
The compromise language worked out by the State and Federal rep
resentatives last year is noncontroversial, and is included in all the
bills.
Section 601 ( b ) ( 1 ) of Senator Allott's $. 1242 adds an additional
mandate to the Secretary, that he must not impair the Colorado River
compact appointments to either the Upper Basin ( 7.5 million acre
feet per annum ) or the Lower Basin ( 8.5 million acre- feet per annum ).
Unfortunately , there is simply not enough water in the Colorado to
make this workable, and hence it should be deleted . Senator Allott
is to be commended, however, for pointing out in another way the
need for importationsto meet the longstanding aspirations of both
the Upper and Lower Colorado River Basins.
7. RECOGNITION OF THE MEXICAN TREATY BURDEN AS A NATIONAL
OBLIGATION

A seventh principle is the recognition of the Mexican Treaty burden
as a national obligation. Section 201( d ) of S. 861 does this, and pro
vides that when 2.5 million acre- feet of surplus water is imported into
the Colorado River, the basin States are then relieved of their obliga
tions under article III ( c ) of the Colorado River compact to relinquish
water to service that treaty burden . Section 401 declares in effect that
all costs associated with importation of surplus water to service the
Mexican Treaty burden shall be non reimbursable. If the treaty burden
is taken as 1.8 billion acre- feet ( 1.5 billion delivery at the boundary
plus 300,000 associated losses en route ), this means that of a 2.5 -mil
lion -acre- foot importation , the development fund would then have to
finance only the remaining 700,000 acre- feet.
8. UPPER BASIN PROJECT AUTHORIZATIONS
An eighth principle involves the authorization of five projects in
the State of Colorado. We support these authorizations, which are
found in title V of S. 861.

CONCLUSIONS
In conclusion , we reiterate that any bill to authorize a central Ari
zona project must recognize and implement these eight principles.
Wedonot seek to delay authorization of the central Arizona project,
even though its water demands will require California to cut its pres
ent uses from 5.1 to 4.4 million acre- feet per annum . We do ask that
the legislation face the grim realities of water deficiency in the Colo
rado River Basin and dosomething about it — and do it now . The prin
ciples incorporated in S. 861 could do that job.
Mr. Chairman, in addition to the brief of Attorney General Lynch
which you have kindly included in the record , may I ask to have in
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cluded also a statement of Raymond R. Rummonds, the chairman of
the Colorado River Board of California, to which is annexed the
resolution of that board dated March 1 , 1967 ; a statement by Dallas
E. Cole, chief engineer of the Colorado River Board of California ; and
a resolution of the Colorado River Board of California dated April 5 ,
1967, endorsing the 500 million kilowatt Hualapai powerplant, and
also a map of the California developments on the Colorado River.
Senator ANDERSON . We sometimes have trouble with maps, but we
will include these matters without objection in the record after the
brief you have inserted .
Senator Hayden wishes to make a comment. He is very much in
terested in thisbill .
Senator HAYDEN . Mr. Chairman, I don't have any questions to ask
my friend from California, but I do want to make a statement at
this time for myself and Senator Fannin on the California priority
issue.
S. 1004, unlike some other bills concerning the central Arizona
project, offers no guarantee of minimum deliveries to California in
times of shortage . It would leave the allocation of shortages to the
Secretary's judgment under the circumstances then existing - which
is the way the Supreme Court left it.
The California Senators will agree that this has been a troublesome
issue. At one point we suggested as a compromise that a 4.4 priority
be accorded to California for a period of 25 years — but not in per
petuity. We believed that this would give California assurance of a de
pendable water supply during the period that our mutual long -term
water problems were being worked out . However, our suggestion was
not acceptable.
Our unwillingness to agree to a 4.4 million acre - feet California
priority in perpetuity is neither an arbitrary nor an unreasonable
position . An unconditional priority to California in perpetuity has
the potential of placing on Arizona — and the other so -called inland
States — the entire burden of augmenting the water supply of the
Colorado River in preparation for the years of short supply in the
Colorado River Basin . The people of Arizona must look solely to the
Colorado River system for their water needs — while the citizens of
southern California look not only to the Colorado River and the abun
dant water in the northern part of their own State — but to the entire
Pacific Ocean. It may well be that the people of the thickly popu
lated coastal plain of southern California will find these alternate
sources ultimately less expensive and more adequate than a program
to augment the Colorado River - in which event they would have little ,
if any, interest in aiding the inland States with the obviously difficult
and expensive task of supplementing the water supply of the Colorado
River. If, under these circumstances , California were to be guaranteed
annual minimum of 4.4 million acre- feet, the water supply of the
central Arizona project would be progressively curtailed to provide a
permanent supply of 4.4 million acre- feet for California out of the
Colorado River - nothwithstanding the fact that the people of the
California coastal plain may have solved their water problems by look
ing to alternate sources. It is our belief this would be inequitableand would be one of the circumstances to which the Secretary would
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give consideration if the allocation is left to him to determine at the
time shortages occur.
This is unquestionably the type of thing the Supreme Court had in
mind when it refused to accept the special master's recommendation
that shortages be prorated under a suggested rigid formula. The
Court said :

* * * While pro rata sharing of water shortages seems equitable on its face,
more considered judgment may demonstrate quite the contrary. * * * This
choice, as we see it, is primarily his, not the Master's or even ours. And the
Secretary may or may not conclude that a pro rata division is the best solution .
In further justification of leaving the decision to the Secretary's
judgment, under circumstances then existing, the Court said :
It must be remembered that the Secretary's decision may have an effect not
only on the irrigation uses but also on other important functions for which Con
gress brought this great project into being - flood control, improvement of navi.
gation, regulation of flow , and generation and distribution of electric power .
Requiringthe Secretary to prorate shortages would strip him of the very power
of choice which we think Congress, for reasons satisfactory to it, vested in him
and which we should not impair or take away from him. * * *
And in its concluding remarks on this issue, the Court said :
None of this is to say that in case of shortage, the Secretary cannot adopt a
method of proration or that he may not lay stress upon priority of use, local laws
and customs, or any other factors that might be helpful in reaching an informed
judgment in harmony with the Act, the best interests of the Basin States, and
the welfare of the Nation . * * *
A 4.4 priority to California - on California terms- actually changes
and reverses the decision of the Court. The basic question in the litiga
tion arose from California's assertion that the prior appropriation
doctrine should apply to the Colorado River — thus conferring a pri
ority for existing California projects over the central Arizona project
yet to be built in Arizona.
The Supreme Court of the United States clearly held that the law of
prior appropriation does not apply to the waters of the Colorado River
below Lee Ferry. The Court said :
* * * For the same reasons we cannot accept California's contention that in
case of shortage each State's share of water should be determined by the judicial
doctrine of equitable apportionment or by the law of prior appropriation . These
principles, while they may provide some guidance, are not binding upon the
Secretary where, as here, Congress with full power to do so, has provided that
the waters of a navigable stream shall be harnessed , conserved , stored , and dis
tributed through a government agency under a statutory scheme.
This decision came as a result of a directive of the Congress to both
Arizona and California to submit their differences about the division
of these waters to the highest court—as a prerequisite to further legis .
lation by the Congress.
Now, if the Congress agrees to this California demand and imposes
on Arizona the burden of guaranteeing the delivery of 4.4 million
acre- feet each year to California from Arizona's own scarce supply
it will have effectively reversed the U.S. Supreme Court on this basic
issue of the lawsuit. Further, such action by the Congress would
have the effect of amending the Boulder Canyon Project Act—so care
fully examined and interpreted by the special master and the Court.
The Court has ruled. We suggest thatthe Congress — and , hopefully,
the State of California — should be willing to accept and abide by the
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Court's decision . The Congress should unequivocally reject this Cali
fornia proposal to legislate away Arizona's hard -fought, precious
victory .
The Congress having selected the Court to be the arbiter of this
problem — and the Court having decided it after 12 long years of
litigation - it now seems inappropriate for the Congress to consider
California's plea that the decision be reversed by congressional edict.
We are willing to rely on the Secretary of the Interior - whoever
he may then be to exercise his good judgment when the years of
short supply begin to come along. This may work to Arizona's advan
tage - or its disadvantage depending on the circumstances existing
time.
inthe Southwest at that
Adjustments in times of shortage depend on the overall water sup
ply as it exists at that particular date . Establishment of priorities by
act of Congress is not suited to making these adjustments as they
occur from time to time.
We are firmly convinced that the solution which the Congress
reached in enacting the provisions of the Boulder Canyon Project
Act — a solution which the Supreme Court affirmed - namely, to leave
the adjustment to the judgment of the Secretary - is the only intel
ligent, statesmanlike way of resolving the problem , " * * * in har
mony with the act , the best interests of the basin States , and the
welfare of the Nation ."
I thank you , Mr. Chairman .
Mr. ELY . In view of Senator Hayden's remarks, Mr. Chairman , I
think the committee may desire to have in the record at this point the
language with respect to the decree on the shortages and the ſanguage
of the Supreme Court on that point.
Senator ANDERSON . We have it in last year's record . We can use it
again .
Mr. Ely. I think it would be appropriate here in view of Senator
Havden's comments, with which we take issue.
The Supreme Court's opinion said :
** * Congress still has broad powers over this navigable international stream.
Congress can undoubtedly reduce or enlarge the Secretary's power if it wishes.
The decree that the Court thereupon entered stated as follows, with
respect to shortages. It is short , it is controlling, and I think the com
mittee should have the language before it.
Article 2 ( b ) ( 3 ) of the Supreme Court's decree says this :
If insufficient main stream water is available for release, as determined by
the Secretary of the Interior, to satisfy annual consumption use of 7,500,000
acre -feet in the aforesaid three States ( i.e. Arizona , California, and Nevada ) ,
then the Secretary of the Interior, after providing for satisfaction of present
perfected rights in the order of their priority dates without regard to State
lines and after consultation with the parties to major delivery contracts and
such representatives as the respective States may designate, may apportion the
amount remaining available for consumptive use in such manner as is con
sistent with the Boulder Canyon Project Act as interpreted by the opinion of
this Court herein , and with other applicable Federal statutes, but in no event
shall more than 4,400,000 acre-feet be apportioned for use in California includ
ing all present perfected rights * * *
We are now considering the “other applicable Federal statute”
which would control shortages. The formula that we present to you
is that upon which Arizona and California agreed last year, evidenced
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by the introduction of the bill by all three of Arizona's Congressmen ,
35 of California's, containing identical language on the shortages. It
reads exactly as in S. 861. This was the compromise worked out in the
February 1965 under the chairmanship of Secretary Udall, by the
delegations of Arizona and California and their Governors, that the
4.4 protection should continue until 2.5 million acre - feet of water
had been imported into the river .
California has not changed its position from that agreed position
of last year .
Senator ANDERSON . Reading from the top of page 2 , you say :

The Kuchel, Moss, and Allott bills and their counterpart in the House, H.R. 3300
by Chairman Aspinall, all embody the principles on which the seven Colorado
River Basin States agreed last year.
Mr. ELY . Yes.
Senator ANDERSON. Do you have some agreement on that ?
Mr. Ely . Yes.
Senator ANDERSON . Was there agreement on that !
Mr. Ely. Yes, I think it is fair to say .
Senator ANDERSON. Was Governor Love agreeable to that decision !
Mr. ELY. Governor Love of Colorado ?
Senator ANDERSON . Yes.
Mr. Ely. Yes, I believe so . He testified in favor of this bill , H.R.
3300 , as well as the agreed bill last year, H.R. 4671 .
Senator ANDERSON. I thought he at one time had some questions
about it. I know I had various questions about it. I was not a party to
it, but I do not believe the seven States all agreed to it and I just
wanted to weigh that notice. I am not objecting to your statement at
all, but I did not know if that was actually so .
You again say at the top of the page :
Last year the House Committee on Interior and Insular Affairs, in H.R. 4671,
89th Congress, directed the Secretary to keep it.
Did he do that ?

Mr. Ely. Yes, sir ; H.R. 4671 , 89th Congress, as reported out by the
House Insular Affairs Committee, contains identically the same lan
guage of shortages that H.R. 3300 and S. 861 do in this Congress.
Senator ANDERSON. I understand that, but did it direct the Secre
tary to do certain things ?
Mr. Ely. Yes ; this is the language before you. It directs the Secre
tary, in the event of shortage, what to do. He shall first satisfy present
perfected rights. He shall then, in the event that the water is insufficient
to supply 7.5 million acre- feet, curtail deliveries to the central Arizona
project in order to enable existing projects to survive to the extent
stated .
Senator ANDERSON . I simply question where you said the House
committee directed the Secretary to keep it .
Mr. ELY . We think
Senator ANDERSON . They did not direct it at all . They passed a
resolution and the bill never got to the floor.
Mr. ELY. I said the House Committee on Interior and Insular
Affairs did this. I am not saying the House of Representatives did.
The language before you , in other words, is as reported out by the
House committee.

CENTRAL ARIZONA PROJECT

269

Senator ANDERSON . I do not question that.
I do not think there was any direction to it at that time.
Senator Kuchel ?
Senator KUCHEL. First I would like to say to Mr. Gianelli that the
statement of the Governor of California is an excellent addition to this
record. Governor Reagan has represented in my opinion not only the
best interests of the people of California, but the best interests of the
people who reside in the Colorado River Basin States, and I want to
say both to you and to Mr. Ely that together you have demonstrated
to the members of this committee and to the Congress a way by which
our hard -pressed neighbors in Arizona can look forward to the con
struction of the central Arizona project, and look beyond that to the
additional waters which they will require to support their economy
and their growth in future years.
I want to say to the members of this committee, and particularly to
the dean of the Senate, who is held in the highest esteem by all of us,
that I very much grieve his position and that of our beloved colleague
on the Republican side, Paul Fannin , with respect to this question of
protection of existing uses.
I want to try, for the benefit of our committee when we get into try
ing to create a bill, to display just as courteously as possible why I
believe the other side of this argument is the one that should appeal to
the members of this committee.
It is true that in the last Congress, the two distinguished Senators
from Arizona suggested that they would approve of a reduced guar
antee to California for a period of 25 years.
I am going to ask Mr. Ély this question :
You have attended all the hearings on this tragic controversy over
the years. You have heard engineers speak here representing the
Bureau of Reclamation and State governments. What is your recol
lection as to the time at which the Lower Basin will be faced with a
depleted streamflow at Lee Ferry in the amount of 7.5 million acre
feet ?
Mr. Ely. If the virgin flow at Lee Ferry is of the general order of
15 million acre -feet, then I believe the engineers are in general agree
ment that whenever the Upper Basin depletions rise to a figure between
5 and 5.5 million acre- feet,the quantity available for use by Arizona,
California, and Nevada, after giving respect to the Mexican Treaty,
and taking into account intervening losses , will drop below the 7.5
million acre- feet apportioned by the Supreme Court .
Senator Kuchel, I should add that there are caveats because of the
inclusion or exclusion of deliveries by the Upper Basin at Lee Ferry ,
of water to supply half of the treaty burden. This is a question in
dispute, unresolved, but which would be resolved by this bill. Both
basins would be relieved of the treaty burden when the 2.5 million
acre- feet is imported .
Senator KUCHEL. What period of time generally will elapse before
there will be a problem of depleted flow ?
Mr. Ely. I have the figures in mind , but the experts who have de
veloped these figures are present, and I would rather defer to Mr.
Cole or Mr. Maughan .
Senator KUCHEL. Will either of you gentlemen state how many
years will elapse before there is a depletion ?
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Senator ANDERSON. Will you identify yourself for the record ?
Mr. MAUGHAN . Yes, I am Don Maughan with the California De
partment of Water Resources. The best estimates indicate that Colo
rado River augmentation should be accomplished by about 1990.
Senator KUCHEL. I want that fact to be accepted by the committee
or I want anyone who disagrees with it to bring forward engineers
to say something else, because I say respectfully that if you are going
to build a project and have it completed on or about 1975, and you are
going to provide for a 25- year guarantee for existing use in my State,
you accomplish nothing. The 25 years will come and go with no need
for such a guarantee ; is that not correct !
Mr. MAUGHAN . Yes ; probably so .
Senator KUCHEL. In other words, the problem of insufficient water
will arise about 25 years after the central Arizona project is built ; is
that not correct ?
Mr. MAUGHAN. Well, 1990 is only about 15 years after the central
Arizona project could be completed, but is about 25 years from now.
Senator KUCHEL . More or less.
Mr. MAUGHAN . More or less.
Senator KUCHEL. Mr. Ely , what was the wording in the bill in
troduced by Congressman Udall of Arizona last year with respect to
this guarantee ?
Mr. ELY . Precisely identical with the language contained in your
bill , S. 861, Senator Allott's bill , and Senator Moss' bill now before
the committee.
Senator KUCHEL. Will you describe it ?
Mr. Ely. Yes, sir.
In S. 861 it appears as section 305 ( a) at page 20, line 4. It provides
in substance that article 2 (b ) ( 3 ) of the decree of the Supreme
Court, which is the language I read you a moment ago , shall be so
administered that in any year in which, as determined by the Secretary,
there is insufficient main stream water available for release to satisfy
the consumptive use of 7.5 million acre - feet in Arizona, California, and
Nevada, diversions from the main stream for the central Arizona unit
shall be so limited as to assure the availability of water in quantities
sufficient to provide for the aggregate annual consumptive use by
holders of present perfected rights, by other users in the State of
California served under existing contracts with the United States by
diversion works heretofore constructed and by other existing Federal
reservations in that State of 4.4 million acre- feet of main stream water,
and by years of the same character in Nevada.
It goes on to say :
The water users in the State of Nevada shall not be required to bear shortages
in any proportion greater than it would have been imposed in the action of this
section 305 ( a ) .
It continues that this section would not affect the relative priorities
among themselves of water users in Arizona , Nevada , and California,
which are to have diversions for the central Arizona unit or amend
any provisions of said decree.
This language was accepted by Arizona because California, on her
part , was willing to accept the language in section 305 ( b ) . This is

CENTRAL ARIZONA PROJECT

271

the compromise known as the Lynch amendment, because Attorney
General Lynch of California proposed it and Arizona accepted it.
It says that :

The limitations stated in paragraph ( a )
that is the limitation on Central Arizona that I have just read
shall cease whenever the President shall proclaim that works have been com
pleted and are in operation, capable in his judgment of delivering annually not less
than 2.5 million acre - feet of water into the main stream of the Colorado River
below Lee Ferry from sources outside the natural drainage area of the Colorado
River system, and that such sources are adequate in the President's judgment to
supply such quantities without adverse effect upon the satisfaction of foreseeable
water requirements of any state from which such water is imported into the
Colorado River system .
Senator KUCHEL. What you have just read appears in the legisla
tion which was introduced in the House of Representatives in the
last Congress, with the approval of Representatives of the Colorado
River Basin States; is that not correct !
Mr. Ely. That is correct.
All three of Arizona's Congressmen introduced bills bearing their
name, containing this language, and it appeared in the bill as re
ported out by the House committee as well as in bills introduced by
yourself, by Senator Murphy, and by 35 of the California Congress
men. Those 35 bills, sponsored by Californians, carried authorization
for the central Arizona project in recognition of this bargain, this
agreement.
Senator KUCHEL . I would like to ask Mr. Gianelli, is it fair to say
that the State administration in California favors legislation similar
to that which Senator Allott and Senator Moss and I have introduced
in this Congress ?
Mr. GIANELLI. Yes ; that is substantially the case , Senator.
What we have tried to do at our State administration level is in
dicate some principles which we think should apply to any legisla
tion that is enacted .
There are two things that we feel very strongly about. First, the
Colorado River certainly needs augmentation. Until the supplies of
the Colorado River are augmented, the real problem in the entire basin
is not solved .
Second, California has spent considerable money on water projects
in developing its existing economy, and we feel that those projects
and the existing economy have to be protected .
The example
that I used inmy statement is the Metropolitan Water
District aqueduct and distribution system . It represents an invest
ment of over one-half billion dollars. It is just unthinkable that we
would do anything which would dry up that aqueduct.
Senator KUCHEL. The citizens of California invested that much
money in an aqueduct with the full knowledge that the Congress had
passed a law saying that the State Legislature of California should
limit itself, and with the full knowledge that the State Legislature of
California did ; is that not true !

Mr. GIANELLI. That is correct, and this was based upon a water
supply which was anticipated would be available in the stream. The
fact that the water supply is not available in the amounts originally
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estimated does not take away from the fact that existing economies
certainly should be protected.
Senator KUCHEL . Mr. Gianelli , I agree with you . As you have
suggested in your excellent statement , to solve this problem , aug
mentation of the water supply in the basin is paramount.
Mr. GIANELLI. There is no question about that, Senator.
Senator KUCHEL. The Senate passed , the House passed , and the
President will sign in the next few days, a bill which you have recom
mended, by which the Federal Government will spend $ 72.2 million
as part of an agreement in which the city of Los Angeles, the Metro
politan Water District of Southern California , and two private utili
ties will participate at a cost of approximately $ 445 million in the
construction of an island off the shore of Orange County, nuclear
powerplants to manufacture electric, and of highest importance, facili
ties to change the waters of the sea into 150 million gallons of potable
water a dayto run into the metropolitan system .
When you translate 150 million gallons a day into 168,000 acre - feet
a year, then the members of this committee will see why we are anxious
for a breakthrough with respect to waters of the sea; so far what is
anticipated is rather miniscule in solving ourproblem .
Mr. Gianelli, Secretary Udall yesterday , spoke against the posi
tion which you and Mr. Ely have taken here today , and spoke at con
siderable length about what he described rather colorfully as rivers
in the sky , a program under which the heavens would open , and with
a little prodding by man , would be able to solve this problem .
The Senator from Colorado over the years has offered amendments
in our Appropriation Committee to carry on this work. The Senator
from California has supported him under the chairmanship of the
dean of the Senate from Arizona, and I would hope that we may go
along and develop something tangible along those lines, but the fact
is we have not done it yet.
That leaves importation, and I want my friends in Arizona to under
stand what has been testified to here today by the representative of
the Governor of California — that California urges this legislation to
include a directive to the Secretary of the Interior to study the pos
sibility of utilizing northern California river streamsas one potential
source along with all other potential sources to solve the problem , not
for California but for the Lower Basin ; indeed, for the basin as a
7
whole.
Do I state your position correctly ?
Mr. GIANELLI. Yes; that is correct, Senator.
However, I would like to elaborate with respect to the north coastal
supply. California has made studies of its own with respect to its
future water requirements, and we estimate that by about 1990 our
State will have to start using a considerable part of the economically
exportable supplies from itsnorth coast, in order to meet the require
ments within the State. We are certainly concerned over the possibility
of those supplies being permanently dedicated to meeting the problems
of the Colorado River, then come a time when we need these north
coastal supplies to meet our other requirements in the State . We need
State of Oregon protection so that these supplies, or equivalent sup
plies, will be available at no greater cost, as our statewide water re
quirements grow .
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This is why we take the position that we are very willing to have
the north coast of California studied, but it must be studied along with
other possible sources of augmentation , so that it does not become the
sole target of such studies. This is our concern .
Senator KUCHEL. Is that not another reason why the State govern
ment of California favors the language which has been written into the
bill that I have introduced , the same language I am sure that appears
in the other two bills , which in directing theSecretary to study all po
tential additional water supplies, says that protection be given to the
area of origin .
Mr. GIANELLI . That is correct.
Senaor KUCHEL. I want that to be very clear, gentlemen .
I see my good friend, Congressman Udall, here, who is one of the fine
members of the Congress, and this provision appeared in the bill which
my able friend from Arizona introduced last year with the jubilant and
enthusiastic approval of all of us.
I think this is most important, because we can have a bill, gentle
men , that will build an aqueduct that is necessary and a reservoir and
public works in your State. We can continue the partnership that we
found available to us last year, but we can go forward , more impor
tantly, and have this Federal Government determine how best to satisfy
the future needs of the people of Arizona in water and every other
basin State as well.
That is what I am pleading for, and I do not think, if I may say so
with greatest respect, we ought to stumble over what ought to be an
immediately acceptable agreement that the equities and thelaw ought
to recognize that present use anywhere ought to have higher stature
than future use. The Legislatureof the State of Arizona did the wise
thing in passing a law that says when the central Arizona project comes
into being, prior use in the State of Arizona of Colorado River water
shall take precedence over newly created uses.
That is all I think we ought to provide in the bill that wehave here.
I am honored to sit up here and listen to the representatives of the
State of California and I hope that what you have recommended may
be given the most earnest and thoughtful consideration by my col
leagues in arriving at a constructive bill.
Senator HAYDEN. Would my friend , the Senator from California,
be kind enough to inquire of the witness as to how many members of
the Committee on Interior and Insular Affairs of the House of Rep
resentatives are from California and how many are from Arizona ?
Senator KUCHEL . How many are there ?
Mr. Ely. I will be glad to answer that.

There are five distinguished Congressmen from California on the
House Interior Committee, All five voted for the central Arizona
project. All five introduced bills to authorize it. Had they voted
against it, the bill would not have had the votes to get out of
subcommittee .
That committee also has on its membership the distinguished Con
gressman from Arizona, Morris Udall, who gave leadership to this
entire joint venture. Without his leadership, this unity in the basin
would never have been achieved , and one of the tragedies that we
face today is that the leadership of Morris Udall in the last Congress,
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which five California members on that committee followed , has fal
tered. We hope it will be renewed.
This year Arizona has an additional member , a fine new Congress
man , Mr. Steiger .
Senator KUCHEL. We are going to try to help Mo get out of the
stew. I asked consent yesterday that the text of the Arizona statute
be placed in the record , and I have it here. I ask consent that it be
placed in the record at this point.
( The statute referred to follows:)
Ours is the same principle that the Arizona legislature has twice enacted to
protect existing Arizona projects against the central Arizona project. A 1961
Arizona statute appropriating funds to study the central Arizona project under
contract with the Bureau of Reclamation subordinates that project's rights to
those of all existing contractees and users of main stream water in Arizona :
" [ T ]he contract with the bureau of reclamation shall provide that the investi
gations and studies shall be restricted to anly that quantity of water which may
be available for use in Arizona , after the satisfaction of all existing water delivery
contracts between the secretary of the interior and users in Arizona for the deliv
ery of main stream water, and that nothing shall be done thereunder which will
impair existing rights in Arizona for the diversion and use of Colorado River
water." 8
Similarly, a 1962 statute amending the authority of the Arizona Interstate
Stream Commission embodied the same principle :
" B. The powers and duties herein given the Arizona interstate commission
shall be limited and restricted to only that quantity of water which may be avail
able for use in the state of Arizona, after the satisfaction of all existing contracts
between the secretary of the interior and users in the state of Arizona for the
delivery of water of the main stream of the Colorado river, and shall not extend
to any such contracts, any amendments or supplements thereto , or to any federal
statute enacted before the effective date of this section pertaining to any federal
reclamation project within the state of Arizona constructed and using water of
the main stream of the Colorado river before the effective date of this section .
Nothing shall be done hereunder which will impair existing rights in the state of
Arizona for the diversion and use of Colorado river water ." 9

Senator KUCHEL. I have no more questions.
Senator ANDERSON. Mr. Ely, the reason I questioned you about this
matter where you said the seven Colorado Basin States agreed to the
principles embodied in the Kuchel , Moss, and Allott bills , did Senator
Hayden and Senator Fannin agree to it ?
Nr. Ely. No ; Arizona's three Congressmen and Arizona's Gov
ernor did .
Senator ANDERSON . You would not say a seven - State agreement had
been reached if they did not, would you ?
Mr. Ely. I ask to be excused from answering that. I do not know
where the political balance in Arizona is and that is one of our troubles
today.
Senator ANDERSON . You are trying to claim that a seven -State
agreement was reached. It never was reached , and Senator Hayden
and Senator Fannin did not agree .
Wyoming backed out of it, did they not ?
Mr. Ely. Wyoming did not support the bill as reported out of the
committee. It did support the bill that the seven States testified in
favor of before the committee. Wyoming dissented from the weaken
ing of the importation provisions that the full committee decided to
offer as a compromise .
8 Arizona laws 1962, ch , 39, sec. 2, at 108.
9 Arizona laws 1962, ch, 109 , sec . 1B, at 258 .
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Senator ANDERSON . And you yourself have a firm position on this
all the way through ?
Mr. Ely. California and her spokesmen, including myself, had a
firm position throughout indeed, and do now. We regret the weaken
ing of the
Senator ANDERSON. I thought you testified before the Rules Com
mittee of the House .
Mr. Ely. No ; let me clear this up. The Rules Committee never held
hearings.
Chairman Aspinall of the House Interior Committee has the respon
sibility, the sole responsibility of the decision whether to seek a rule
for a bill reported out by this committee. Chairman Aspinall has stated
publicly that he, the chairman , made the decision not to take his bill
to a hearing in the Rules Committee, and that he did so because of
the apprehension that with such a short time remaining before ad
journment, a substitute proposed by Congressman Saylor, the ranking
Republican on that committee , might well be adopted. That substitute
took out of the bill everything that the other States had insisted be
placed in it, with the exception of authorization of the central Arizona
project.
California's delegation, after mature consideration , supported Chair
man Aspinall's decision.
I recommended that they should so support it. I know of no respon
sible Californian who did not join in that recommendation.
Senator ANDERSON . Senator Allott ?
Senator ALLOTT. Thank you , Mr. Chairman .
I have only one or two comments, and by and large, although not
completely, I agree with the statements of the California group, par
ticularly as it respects the development of an overall Colorado River
Basin policy, and I think it might be wise, since you , Mr. Ely, have
referred repeatedly to the bill offered by your Senator, Senator Kuchel,
which is substantially the same as the other bills offered by Senator
Moss and by Senator Dominick and myself, to point out here that in
section 201 (a ) ( 2 ) , the bill provides that they will :
Investigate sources and means of supplying water to meet the current and
anticipated water requirements of the Colorado River Basin, including reduc
tions in losses, transportation from sources outside the natural drainage basin
of the Colorado River system, desalinization , weather modification and other
means.
And then under section 202 ( a ) that :
In planning works to import water into the Colorado River system from sources
outside the natural drainage areas of the system , the Secretary shall make pro
vision for adequate and equitable protection of the interests of the states and
areas of origin
And I want to underline the word " origin "
including in the case of works to import water for use in the Lower Basin of
the Colorado River assistance from the development fund established by Title
IV of this Act to the end that water supplies may be available for use there inade
quate to satisfy their ultimate requirements at prices to users not adversely
affected by the exportation of water to the Colorado River System .
I assume, and I put the interpretation on this, that the studies which
are contemplated are to be made with the complete equitable and
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moral considerations of any of the States which might be affected by
importation .
Mr. Ely. That is our confident expectation . Those of us who have
participated in the drafting of that language, I am sure, would all
agree with that.
Senator ALLOTT. And in your statement you emphasize that you
have no objection , in fact you would welcome the study of California
water along with other water as a possible source for the importation
of water into the Colorado River Basin.
Mr. Ely. Both Mr. Gianelli and I have so expressed ourselves .
Senator ALLOTT. You were present yesterday, all of you , at the com
plete hearing I believe; is that correct ?
Mr. ELY . Yes.
Senator ALLOTT. Most of the hearing certainly.
Mr. ELY. Yes.
Senator ALLOTT. What is your view with respect to the Colorado
projects, the five Colorado projects which are included in the Moss,
Kuchel, and Allott bills, with respect to the future development of
Colorado ?
Is it not true that unless all five projects are authorized , Colorado
cannot achieve any significant part of the water development given to
it as a combination of the Colorado River compact and the Upper
Colorado River compact and the Upper Colorado River Projects
Act ?
Mr. Ely. We have testified that we support the inclusion of all
five of the Colorado projects in the pending legislation. The total
quantity required , I am told, is of the order of 370,000 acre - feet. This.
added to the quantity required by projects already authorized in
Colorado or in advance planning stages, would leave Colorado within
the quantity which would be available to her as 5134 percent of the
water supply to which the Upper Basin would be curtailed by per
formance of the compact obligations.
This leaves one caveat, as I mentioned earlier, the effect of the
treaty burden upon the Upper Basin . But so far as we are concerned
in California, we regard the authorization of the five projects as being
equitable. We do not regard it as carrying the State of Colorado to
a point where we would be in any real disagreement with you , no mat
ter how the dispute over the treaty burden were resolved .
Senator ALLOTT. I think we will present, in behalf of Colorado
testimony, Mr. Ely and the gentleman from California, which indi
cates that even under the present historical flows, that once the five
Colorado projects are authorized, we will still be a considerable amount
short of the amount allocated to the State of Colorado.
During the questioning of the Secretary yesterday, I asked him a
question to which I did not receive a very satisfactory answer, and I
was referring to the summary report of the central Arizona project,
particularly to the table on page 21 , and which I believe is on page
96 of the House hearings.
Mr. ELY. Yes.
Senator ALLOTT. I do not have the House hearing in front of me :
And if the present bill was passed , would it be fair to say that during the por
tion of the years between now and the authorization of the additional Colorado
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projects, that it would be water which is legally and morally the property of
the State of Colorado, which would go into the Central Arizona project and be
sold by that project for the purposes of paying for it ?
Mr. Ely. It would certainly be water which Colorado would have a
right to put to use in accordance with the Colorado River compact, the
Upper Basin compact . There might be a difference in choice of words
as to who owns it, but in any event, the result is unquestionable that
the water to which Colorado has a right in perpetuity, whenever you
put it to use, would in fact be used in the interval by the central Åri
zona project.
Senator ALLOTT. I stand corrected . I did not realize I used the
word " owned ," but I think we understand each other .
Mr. Ely. Yes , quite so.
I do not mean to quibble over that.
In support of what you say, Senator , you might refer to section
603 ( a ) of your bill , the Kuchel bill and the Moss bill , which says
that :
Rights of the upper basin to the consumptive use of water apportioned to that
basin from the Colorado River system by the Colorado River Compact shall not
be reduced or prejudiced by any use of such water in the lower basin .
Senator ALLOTT. But until the additional projects are authorized
and constructed , and financed, to the extent that they would put to
a beneficial use the Colorado River water, that water would come down
the river and flow into the central Arizona project, and the sale of
that water would then help to finance the central Arizona project. This
is a fact , is it not ?
Mr. Ely. That is a fact.
I do not mean to draw from that any conclusion adverse to Ari
zona's right to do this, because under article III ( e ) of the Colorado
River compact, the two basins have agreed that the Upper Basin shall
not withhold water, and the Lower Basin shall not require the delivery
of water, not required for beneficial consumptive use. Each of us in
effect has a right to use water not currently demanded for consump
tive use in the other basin .
Senator ALLOTT. You are entirely correct, of course.
I simply wanted to call attention to the fact of the equities which do
exist in favor of Colorado in this situation, and I do not intend and I
am not trying in any way to derogate or arrogate the central Arizona
projectto an unfeasible or any inequitable aspect.
I only want to point out that the failure to authorize the addi
tional Colorado River projects placed them in a position where they
may receive benefits to which the State of Colorado might have rea
sonably and morally and equitably and, I believe, legally assert its.
ownership or assert its right. I will use that word.
Senator ANDERSON . Senator Fannin .
Senator FANNIN . Thank you , Mr. Chairman .
It is certainly a pleasure to have you gentlemen here with us today;
I welcome you, my former fellow Arizonan, Mr. Ely, and other rep
resentatives of our great neighbor to the west.
In your statement, Mr. Ely , on page 5 you go into some matters that
I would like to discuss and ask questions about your reasoning .
First of all, you say that legally the 4.4 priority is a matter that you
feel is justified.
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Now , did the Supreme Court of the United States , in deciding that
Arizona was entitled to 2.8 million acre - feet per year, make it a condi
tion of that entitlement that Arizona give a priority to California of
4.4 million acre - feet per year ?
Mr. Ely. No.
The apportionment to Arizona , however, of 2.8 million is if, and I
underscore " if," 7.5 million is available.
Senator FANNIN. Would you repeat that ?
Mr. Ely. I say the apportionment to Arizona is 2.8 million acre- feet
if 7.5 million acre- feet is available under article II ( b ) ( 1 ) of the
decree.
Senator FANNIN. Then how about the 4.4 to California ?
Mr. Ely. The 4.4 to California apportioned by the Court is a recog
nition of the quantity, and that is where it is derived , the quantity
stated in section of 4 ( a ) of the Boulder Canyon Project Act . This, in
substance , required California, by act of her legislature, to limit her
use to 4.4 million acre - feet of the first 7.5 million plus one -half of the
excess or surplus water not apportioned by the compact. It placed a
ceiling upon California's appropriations to that extent — water which
has, in fact, been appropriated and put to use up to that ceiling.
The 4.4 million, therefore, is in a different category from waters not
put to use either in California or Arizona or Nevada. The shortage
formula in article II (b ) (3 ) of the decree recognized this by saying
that any formula imposed, in the event of shortage, cannot give Čali
fornia more than 4.2 million, with the plain implication that it can
give California up to that quantity.
Senator Fannin. It can , but in your statements previously you have
said " must ."
Mr. Ely. I have said that the principle which this committee, this
Congress should adopt, indeed must adopt if you are not to break with
100 years of tradition of western water law , is to recognize existing
use in any shortage formula.
Senator FANNIN . Did you make this argument to Mr. Rifkin in the
Supreme Court case ?
Mr. Ely. We did.
Mr. Rifkin disagreed with us and wrote into his recommendation
a proration formula, that in the event of shortage California shall
get only 44/75. But the U.S. Supreme Court, on the only issue upon
which all the Justices were unanimous, rejected the master's proration
formula.
Three Justices committed themselves to the principle of protection
of existing use of equitable apportionment. Five Justices did not com
mit themselves, said there is nothing here to decide. Arizona did not
get any vote at all for the special master's formula .
Senator FANNIN . But the decision was adverse to your position.
You recognize that ?
Mr. ELY. On the shortage issue ?
Senator FANNIN. That is right.
Mr. Ely. To the contrary. This should be made crystal clear.
The decision of the Supreme Court was adverse to the special mas
ter's contention , which was Arizona's contention, that proration should
apply . It held on that issue that the Court would decide nothing. It
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remitted that issue to the Congress for the Congress to write a fair
formula , and that is why we are here .
Three Justices I should say did commit themselves to the principle
we ask you to adopt from the western water law. Five Justices said

We do not commit ourselves until we have a formula before us to pass upon .
Senator FANNIN . To go further, in your statement you say that
California is entitled to protection for existing use. The Supreme
Court recognizes the principle of prior appropriation and equitable
apportionment.
Is it not true that California , through you as their attorney, made
this argument to the Supreme Court, and that the Supreme Court
rejected it ?
Mr. Ely . No, Senator.
The Supreme Court rejected all formulas, said " We have nothing
before us to decide," and remitted that question to the Congress.
We asked the Congress to adopt, to have plenary power dealing
with this interstate navigable stream as the Supreme Court said , we
ask you to adopt the same principle that the courts of the West , the
legislatures of the West, have adopted for a hundred years, and that
the Supreme Court has not rejected . Article II ( B ) ( 3 ) of the decrees
governs shortages. The master proposed an entirely different decree,
which the court rejected . The two read as follows:
The Supreme Court said :
“ ( 3 ) If insufficient mainstream water is available for release, as determined
by the Secretary of the Interior, to satisfy annual consumptive use of 7,500,000
acre- feet in the aforesaid three States, then the Secretary of the Interior, after
providing for satisfaction of present prefected rights in the order of their priority
dates without regard to state lines and after consultation with the parties to
major delivery contracts and such representatives as the respective States may
designate, may apportion the amount remaining available for consumptive use
in such manner as is consistent with the Boulder Canyon Project Act as inter
preted by the opinion of this Court herein, and with other applicable federal
statutes, but in no event shall more than 4,400,000 acre - feet be * apportioned for
use in California including all present perfected rights ;"
* [ 376 US 343 ]
The special master had recommended :
" ( 3 ) If insufficient mainstream water is available for release, as determined
by the Secretary of the Interior, to satisfy annual consumptive use of 7,500,000
acre - feet in the aforesaid three states, then the available annual consumptive
use shall be apportioned as follows :
( a ) For use in Arizona
2.8
7.5 ,
( b ) For use in California
4.4
7.5,
( c ) For use in Nevada
.3
7,5 ;"

Senator FANNIN . I would say, Mr. Ely , I will just refer to the
Supreme Court decision where they say, and I have heard you quote
this before :
For the same reasons we cannot accept California's contention that in case
of shortage each state's share of water should be determined by the judicial
doctrine of equitable apportionment or by the law of prior appropriation . These

79-247-67—19
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principles, while they may provide some guidance, are not binding upon the
Secretary where, as here, Congress with full power to do so , had provided the
waters of a navigable stream shall be harnessed and distributed through a
government agency under a statutory scheme.
Now I think that Senator Hayden has read into the record an
answer to your argument, as I understand it, and I will let it stand
on that basis.
Mr. Ely. Might I comment, Senator Fannin . I think the difference
between us is a matter of words really, like two knights looking at
the opposite side of the same shield . The Supreme Court found that
Congress in 1928 had not written into the act any shortage formula.
It said Congress wrote nothing with respect to shortages except the
requirement that present perfected rights be protected , and that it
disagreed with us when we said the Congress ħad intended to incor
porate into the act a shortage formula which was the interstate doctrine
of equitable apportionment. It is annexed to Attorney General Lynch's
brief, in the record of these hearings.
The Court did not say, I emphasize this, the Court did not say that
the principles of equitable apportionment or interstate priorities
should not apply here . It said this is for the Congress to decide. It
deferred to your judgment in 1967 rather than 1928.
We are now talking about what should go into a 1967 piece of legis
lation, and not about what was contained in the 1928 law . We say that
this committee should adopt the same principle that Arizona's Legisla
ture has adopted, the legislature of every State has adopted in the West,
that all the courts of the West have adopted for 100 years. This is the
fair and equitable shortage formula which, upon your own volition ,
exercising plenary power, you too should adopt.
Senator FANNIN . I do not agree with you , Mr. Ely, but I think the
record speaks for itself.
Now to go on with the statement that you have made, on page 6
you speak of the projects that would be destroyed or substantially
impaired by permitting Arizona to use her own entitlement of water.
Now what projects would be affected in the State of Nevada ?
Mr. ELY . I missed the last few words.
Senator FANNIN . What Nevada projects would be destroyed or sub
stantially impaired by permitting Arizona to use her own entitlement
of water?
You say :
Recognizing the construction of a new project such as the Central Arizona
Project should not be allowed to destroy or substantially impair existing projects
serving established economies in Arizona, California or Nevada, California alone
being limited to 4.4 million acre - feet.
Mr. Ely. I think it should be self- evident that the Congress, in
authorizing a southern Nevada project so recently did not anticipate
that that project would be dismantled in the future to make possible
the construction of a new project in either Arizona or in any other
State.
Senator FANNIN . I am just taking the statement as it reads. But is
it your positionthat Nevada cannot make use of her entitlement if it
interferes with California’s existing uses ?
Mr. Ely. Are you speaking of Nevada ?
Senator FANNIN. Nevada, yes.
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Mr. Ely . No, sir, the shortage formula, as written, specifically leaves
Nevada untouched , and this is subject to future consideration .
Senator FANNIN . Is it your position that the Upper Basin cannot
make use of their entitlements if they interfere with the California
existing uses ?
Mr. Ely. Just the reverse . We have agreed in the Colorado River
Compact, and for that very purpose, that the Upper Basin could indeed
reserve for its own use such water up to the 7.5 million apportioned as
might be available to it after meeting the obligations of the compact
at Lee Ferry . To this, California immediately agreed in 1923. Arizona
did not for 22 years. We recognized that principle of the protection of
the Upper Basin , then and now.
Senator FANNIN . Do you feel that Arizona is the only State that
should be penalized ?
Mr. Ely. To the contrary , California is being penalized by the re
duction which we agreed to . Congress required that agreement of Cali
fornia only because Arizona rejected the compact. Webear that burden ,
to reduce our uses from 5.1 million now used to 4.4 million acre- feet,
to reduce our metropolitan aqueduct to half capacity, from 1.2 million
to 550,000 , to release that water to your new aqueduct. That was the
bargain we made in 1928, and we are keeping it.
But when Congress said we could use up to 4.4 million acre- feet, it
was like a speed limit. A speed limit of 44 miles an hour doesn't say
forty - four seventy - fifths of 44 miles. The right to occupy 44 acres of
land doesn't mean forty- four seventy -fifths of 44 acres. A boundary
fences in, as well as fenoes out. We have spent $600 million to occupy
the area within our fence. We admit that we must give up 700,000 acre
feet that is fenced out by that limitation .
Senator FANNIN . You are saying that you are giving up , but you
are bringing it down to 4.4 million acre- feet.
Mr. ELY.Indeed we are.
Senator FANNIN . Which is the amount of water that, of course,
was allocated to you.
Mr. Ely . No. We were allocated by the Limitation Act 4.4 million
acre - feet plus, plus one- half of the excess or surplus. As to that ex
cess or surplus, and as to that only, we agreed to proration. We abide
by that. The excess or surplus has disappeared . We lose it all when
the central Arizona project commences diversions.
Senator FANNIN. You still are saying that Arizona is the one State
that must give up water ?
Mr. Ely. Not at all . I just finished saying we are giving up 700,000
acre - feet, which is more than we are asking you to ever give up.
Senator FANNIN . You are asking Arizona to give upwater so you
can have water.
Mr. Ely. To the contrary, Senator Fannin . The effect of the for
mula written into the Arizona -California agreement last year, and
in which we asked Arizona to return, is that as the supply drops to
7,500,000 acre- feet, California's Metropolitan Water District loses
about 700,000 acre- feet of its supply , dropping to 550,000.
This result does not confront your aqueduct until the year 2030 ,
and then you will still have 676,000 acre - feet or the Secretary's figures,
more water than the 550,000 we will have for our aqueduct in 1975 .
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Senator Fannin . I gather you were quoting from the summary of
the Bureau of Reclamation operation of water supply studies when
you were talking about the different years of supply — is that right ?
Mr. Ely. I don't follow your question, sir. Areyou referring to a
page of my statement ?
Senator FANNIN. No, I am referring to a statement which was
made by you regarding water supply in the year 1975.
Mr. Ély. I still don't quite follow your inquiry . Are you referring
to page 7 of my statement
Senator FANNIN . I refer you to page 96 of the House hearings or
page 21 ofthe summary report on the centralArizona project.
Mr. Ely . I have page 76 of the House hearings before me. May I
have the question again , sir ?
Senator FANNIN . Yes. Did you not utilize these figures in your
statement, or did not one of the California witnesses utilize these fig .
ures ?
Mr. Ely. Yes, sir, using the Secretary of the Interior's forecast of
supply, which is that contained on page 96.
( The summary follows:)
Summary of Bureau of Reclamation reservoir operation and water supply studies
(Averages for 60 -year period 1906–65, inclusive, in thousands of acre -feet)
TO 2916
Item
be
Virgin flow , Lee Ferry .
Upper basin depletion .Upper basin end -of-year storage :
Maximum ..
Minimum .
Net storage change .
Lee Ferry regulated delivery
Upper basin spills.-Net gain , Lee Ferry to Hoover.
:
LakeMead
Inflow ...
Evaporation ..
Spills.
Regulated release
Maximum end - of-year storage
Minimum end-of-year storage
Net storagechange.
Bill Williams River ..
Net losses, Hoover to Mexico (after salvage ).
Delivery to Mexico .
Available for use in the United States..
California
Nevada ..
Arizona 1

Other than central Arizona project
Central Arizona project:
Available
Limited by 2,500 -c.f.s. aqueduct
System losses 2
Supplied from Colorado River.
79 Supplied from Gila River
Project deliveries
M. & I.
et 2 Irrigation .

Year 1975
15,063
4, 220

36, 125
15, 769
0
9 , 570
1,273
772
11, 615
898
653
10,064
25, 900
13, 370
0
50
590
1,500
8,024
4,762
100
3, 612

1,020
2, 142
1 , 650
165
1,485
50
1, 535
82
1 , 453

Year 1990

Year 2000

15, 063
5,100
34, 476
14, 280
0
8, 770
1,193
753

15, 063
5, 430
33, 329
9,186
0
8, 600
1,033
732

10,716
872
269
9,575
25, 900
13,0000
50
590
1,500
7, 535
4, 687
150
2,698
1,160
1,538
1 , 255
126
1 , 129
50
1 , 179
232
947

10, 365
835
148
9, 382
25, 900
11,8000
50
590
1,500
7, 342
4, 654
200
2, 488

1, 203
1 , 258
1 , 026
103
923
50
973
312
661

Year 2030

15, 063
5,800

30, 386
6,888
0
8, 250
1,013
704
9,967
853
158
8,956
24,900
11, 090
0
50
590
1,500
6,916
4, 564
6)300
2,052
1, 230
822
676
68
608
50
3658
312
346

1 Figures represent California and Arizona entitlements under the decree in Arizona v. California (in
cludingsurplus inexcess of 7,500,000 when available) and 4.4 priority for California . California could use
more, however, due to Arizona's inability , through physicallimitations , to use its full share.
2 System losses assumed to be 10 percentthroughout. Refinement of this estimate,particularly in years of
less than full capacity aqueductoperation, will be consideredin more detailed studies.
3 Although the averageyield under year2030 condition would be 658,000 acre-feet, theassured yield would
be about % of this figure and would bedevoted to M.& I. use.
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Senator FANNIN. And in these figures it indicates where California
would, in 1975, drop to a figure of 4,762,000 acre - feet, with Arizona
having available 2,142,000 acre -feet, but because of the size of the
contral Arizona project aqueduct, we drop down, by the year 2030,
to 676,000.
And then you say that we are not making a sacrifice when in accord
ance with the figures, California continues to get 4,564,000 in the year
2030.
Mr. Ely. I appreciate the opportunity to respond. Senator Kuchel
brought out yesterday in his questions, we do not assert the right of
California to 4,564,000 acre- feet in the year 2030 as this table would
show , at a time when Arizona is receiving less than 2,800,000 acre - feet
and at a time when the total supply is only 6,916,000 .
These are arrived at by calculations for whích California does not
take responsibility. But my testimony said that adopting the Secre
tary's figures, he still shows you with676,000 acre-feet for the central
Arizona aqueduct in the year 2030. If we were calculating it, we would
subtract from the figure shown for California by the Secretary, which
is 4,564,000 acre- feet for the year 2030, the excess above 4,400,000, and
this excess of 164,000 acre - feet would become available to Arizona.
This would raise Arizona to something in excess of 800,000 acre- feet
for the central Arizona project, in addition to the 1,200,000 acre- feet
shown for other uses in Arizona.
Senator FANNIN . But, of course , that would lower the central Ari
zona project from the estimated 1,200,000 projected previously when
we were considering this matter down to below 331/3 percent, approxi
mately , using your figures.
Mr. Ely. Let's straighten this out , Senator Fannin. I really do ap
preciate this opportunity. I mean this. The Secretary originally pro
posed a 1,800 -cubic - feet-per -second aqueduct for central Arizona.
Last year, when Arizona agreed with us to the 4.4 million protection
for California, cutting this protection off when 2.5 million is imported ,
it was pointed out to us that in order for Arizona to abide by that 4.4
million protection for California, and at the same time get an average
of 1,200,000 acre- feet for Arizona, which is what the bill then provided,
Arizona would need not a 1,800 - cubic-feet-per -second aqueduct, but a
2,500 cubic -foot-per -second 'aqueduct. We were asked if California
would agree to that. We met in Phoenix to discuss that.
• We pointed out that it meant an additional burden upon the develop
ment fund of about $60 million to increase the size of your aqueduct
from 1,800 to 2,500 cubic feet per second. But we said we would agree
to it for the very purpose of giving Arizona, upon the Secretary's fig
ures, the average that she said she contended for, the average , I repeat,
of 1,200,000 acre - feet for the period shown here, 1975 to 2030. That is
the effect, as Mr. Dominy testified yesterday, of the Secretary's
tabulation.
Arizona would get an average of 1,200,000 acre - feet for the period
1975 to 2030. You would start with much more than 1,200,000. You
would start with 1,650,000 in 1975 , not 1,200,000, and you would
dwindle, on the Secretary's figures, to 676,000 in the year 2030. But
you would have an average of 1,200,000. That is the very justification
for the larger aqueduct.
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Now what I am saying is that we believe the Secretary has been too
generous in his calculation, too generous to California, by the year
2030, to the extent of 164,000 acre - feet, and if this water were made
available to Arizona, you would have more, an average greater than the
1,200,000 average which is what you asked for last year, for the period
1975 to 2030.
The consequence, however, is that California's metropolitan aque
duct would be reduced to 550,000 acre - feet, in consequence of our being
reduced to 4,400,000, not in the year 2030, but about the year 1975, or at
best between 1975 and 1980 .
Senator FANNIN. Depending on the distribution of the 4.4 million
acre - feet in California .
Mr. Ely. Depending on what, sir ?
Senator FANNIN. Depending upon the distribution of water in Cali
fornia .
Mr. Ely. Of the 3,850,000 feet which is senior to Metropolitan , about
3,100,000 acre - feet is in present perfected rights protected by the
decree. The balance represents the Coachella County Water District,
constructed pursuant to the authority of the Boulder Canyon Water
Act .
Senator FANNIN . Mr. Ely, as you know ,the bill that Senator Hay
den has introduced and I also cosponsored does provide for 3,000 cubic
feet per second.
Mr. ELY. Yes.
Senator FANNIN . Would California support a 3,000-cubic- foot -per
second aqueduct ?
Mr. Ely . If so, would you support our 4.4, sir ?
Senator FANNIN. I am asking you if you thought it advisable to go
to 2,500. According to the testimony yesterday it was indicated that it
would be highly advisable to go to a 3,000 -cubic -foot-per -second aque
duct.
Mr. Ely. We made a bargain with you last year, a 2,500 -second
foot aqueduct in return for 4.4 million protection for California , and
we stayed with it. Now if the present inquiry is whether we would rise
to 3,000, would Arizona stay with her 4.4 production for California ?
I would have to refer this question, I must say , to my clients in Cali
fornia before I answer you , but I would like to know just what I am
answering, whether you are proposing a new bargain .
Senator FANNIN. Mr. Ely, you know that there is not an agreement
with California on the 4.4 matter.
Mr. ELY. Agreement by whom !
Senator FANNIN . By Arizona I mean.
Mr. Ely. As I say, this is a delicate subject. I don't know who speaks
for Arizona. Her Governor agreed with us, her three Congressmen
did .
Senator FANNIN . I don't think that you can show that the Governor,
any of the Governors of Arizona, conceded that you have the 4.4
priority.
Mr. Ely. Governor Goddard testified for H.R. 4671 which contains
it .
Senator FANNIN . He did not concede or did not acknowledge, in fact
I am sure that he would oppose any contention that you have a 4.4
priority .
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Mr. Ely. There is no question that the three Arizona Congressmen
introduced bills in the 89th Congress containing it. They were H.R.
4671 by Mr. Udall , H.R. 4676 by Mr. Rhodes, and H.R. 4677 by Mr.
Senner.
Senator FANNIN . I understand that the bills were introduced and I
think that has been clearly covered .
Mr. Ely. I am sorry thatSenator Kuchel is not here. He has amemo
randum from Senator Hayden on this subject.
Senator FANNIN . I am sure my senior colleague can speak for
himself.
Mr. Ely. I think that memorandum should speak for itself . The two
Senators can produce it.
Senator FANNIN . I have several more questions.
Mr. Ely . Has this been placed in the record ? The two Senators can
speak for themselves on this, but there is in existence a memorandum
from Senator Hayden to Senator Kuchel on this very subject.
Senator FANNIN . To continue on with your testimony, Mr. Ely, on
pages 6, 7, and 8 of your written statement you refer to a statutory
compact for California to receive 4.4 million acre- feet of water. Is this
compact the one you referred to when you say that the California
Limitation Act limiting California in perpetuity to 4.4 million acre
feet constituted a grant of that much water to California ?
Mr. Ely. Who said it was a grant ?
Senator FANNIN. I am asking you .
Mr. Ely . I do not know who said so. I said it is a confirmation of
appropriations up to 4.4 million .May I say with respect to this Kuchel
Hayden memorandum , it is in the Congressional Record, February 8,
1965, at page 2138, and since it is public, I think it would be important
and proper that it be in the record of this committee.
The conclusion stated at the end of Senator Hayden's memorandum ,
which relates to this 4.4 language, with the 2.5 million cutoff, is :
In other words, I am prepared - although reluctantly - to accept your proposal
when the legislative process has reached the point where I can plainly see that
my acceptance of it will result in the authorization of the central Arizona project.
I shall do so because authorization of the central Arizona project and additional
developments in California are of such vital importance that our presently dif
fering views regarding the manner in which protection for California shall be
spelled out must not be allowed to delay enactment of the necessary legislation.
The language to which he refers is that which resulted from confer
ences between staffs of the two States and, as Senator Hayden properly
says, in which Mr. Weinberg participated on behalf of the Secretary
of the Interior.
May I ask that the entire memorandum be placed in the record at
this point ?
Senator ANDERSON. Yes. I do think that Senator Hayden said when
you can produce the central Arizona project you will have nothing to
worry about.
Mr. Ely. We are doing our best to produce it in bills sponsored by
California's delegation . We are testifying here in support of it, but we
can't cast the votes necessary to pass it.
Senator ANDERSON . You opposed it in the Rules Committee.
Mr. Ely. No, sir ; it never camebefore the Rules Committee.
Senator ANDERSON . It never did ?
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Mr. Ely. That is correct. The reason was that Chairman Aspinall
of the House Interior Committee decided not to press it for a hearing
and we supported it.
( The memorandum referred to follows :)
MEMORANDUM FOR SENATOR KUCHEL

U.S. SENATE ,
COMMITTEE ON APPROPRIATIONS,
February 1 , 1965.
On January 29, I advised you that I could not accept the amendment to S. 75 ,
which you had proposed, even as modified at the staff meeting of January 28. I
offered you a compromise amendment which you rejected .
I have since been informed that at the staff meeting in question Mr. Ely ex
pressed confidence that substantially all of the Members of the House of Rep
resentatives from California would be prepared to introduce bills and to press
for passage of legislation along the lines of the most recent draft submitted by
Mr. Weinberg of the Department of the Interior to the group in attendance at the
staff meeting. I assume that such bills would include the amendment which you
have proposed as modified by Messrs. Ely and Weinberg at the staff meeting on
January 28.
In order to avoid further delays in the enactment of legislation providing for
water resources development in both of our States. I propose to press for passage
by the Senate of S. 75 in substantially its present form . It is my hope that the
Congressmen from California will follow the course which Mr. Ely has indicated
they are prepared to take. I assure you that if a bill along those lines is passed
by the House. I shall press for its prompt passage by the Senate notwithstanding
that it contains the language of your proposed amendment as modified at the
January staff meeting by Messrs. Ely and Weinberg .
In other words, I am prepa red --although reluctantiy - to accept your proposal
when the legislative process has reached the point where I can plainly see that
my acceptance of it will result in the authorization of the central Arizona project.
I shall do so because authorization of the central Arizona project and additional
developments in California are of such vital importance that our presently differ
ing views regarding the manner in which protection for California shall be
spelled out must not be allowed to delay enactment of the necessary legislation.
It is my hope that both Houses can now proceed simultaneously to consider
legislation authorizing a Lower Colorado River Basin project.
CARL HAYDEN .
Senator ANDERSON . I think we will have to examine into how these
things go , because time after time we have heard this agreement. Now ,
you did say that the Kuchel , Moss , Allott bills all abided by the princi
ple on which the seven Colorado River Basin States agreed last
year.
Mr. ELY. That is correct
Senator ANDERSON. That is , in my opinion , completely false to say
the seven States agreed last year. They did not agree.
Mr. Ely. If you mean by agreements
Senator ANDERSON. They did not agree, Mr. Ely.
Mr. Ely. Do you mean agreements by all members of the delega
tion ? Of course , you are correct.
Senator ANDERSON. They did not agree. There was a press confer
ence that very evening and the statement was made announcing this
joint opposition to the agreement. Governor Love adopted it for Col
orado. He is going to testify. I think he is a very fine man and a very
fine executive.
Mr. Ely. He will testify in support of the Allott bill and
Senator ANDERSON . We are talking about this agreement now .
Mr. Ely. Senator, Governor Love testified in support of H.R. 4671
and in support of H.R. 3300 of this Congress.
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Senator ANDERSON. Wyoming did not agree, New Mexico did not
agree, Arizona did not agree, and you say the seven States all agreed ,
and that is that sort of thing that causes trouble in these hearings.
Mr. Ely. Mr. Chairman , the seven States, the representatives of the
Governors of the seven States did agree upon the text of the language
introduced in the House committee hearings, a revision of H.R. 4671.
Senator ANDERSON . To report back
Mr. Ely. By the time the House committee reported the bill out,
H.R. 4671 , Wyoming had expressed her discontent with it because it
weakened the importation program, and she is entitled to her opinion
about that. We reluctantly went along with that weakening of the im
portation program ourselves.
Senator FANNIN , Mr. Chairman , the California interests have of
fered a brief to be inserted in the record that is, as I see it, asking this
committee to reverse the Supreme Court decision. It is 20 pages long,
and I would like to ask of the chairman, if it will be permissable for
Senator Hayden and I to answer this, to have 10 days after the hear
ings have ended to answer this brief.
Senator ANDERSON. Without objection that may be done.
( The material referred to starts on p . 88. )
Senator FANNIN . In reference to this, not in reference to the brief,
but a discussion regarding what you are asking, Mr. Ely, of this com
mittee, did not this Congress by resolution in the House in 1951 direct
Arizona to go to the Supreme Court to get her water entitlement
settled before asking Congress to enact the central Arizona project
bill ?
Mr. ELY. That is substantially correct ; yes, sir .
Senator FANNIN . And did not Arizona thereupon go to the Su
preme Court as the Congress directed, and obtain a determination of
Arizona's entitlement after 12 years of litigation in Arizona v. Cali
fornia ?
Mr. Ely. I think I have already answered that. I will not labor it
exceptto say upon the shortage issue she did not obtain a determina
tion . The Court transferred that problem back to Congress.
Senator FANNIN . On this, we disagree. The Court transferred it to
the Secretary, although Congress can , of course, increase or decrease
that authority
Mr. ELY . Yes.
Senator FANNIN. Do you consider it equitable to ask this commit
tee to reverse the decision which the Congress asked the Supreme
Court to make ?
Mr. Ely. I think the question begs itself, Senator Fannin . We are
not asking the Congress to reverse the Supreme Court but to do as
the Court told Congress it could do to implement article II ( b ) ( 3 ) of
the decree as to the shortages, by writing your own shortage formula.
Senator FANNIN . Is it not true that the Court held that the Con
gress had given the Secretary the power to allocate shortages and the
Court upheld the wisdom of the action of the Congress !
Mr. ÉLY. The Court also said that the Congress had the power to
reduce or enlarge the Secretary's power and that is what we are asking
you to do . TheSecretary has not exercised any power by writing any
shortage formula . The decree that the Court entered, after the opinion,
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says in so many words that the Secretary shall abide by all applicable
Federal statutes. We are asking you to write the applicable Federal
statute for the shortage.
Senator FANNIN . Mr. Ely, you referred to the Governors’ letters I
think in your earlier testimony. In making your contentions, you re
ferred to the Governors' letters ?
Mr. ELY. I referred to a letter from Governor Warren to Governor
Osborn of Arizona, dated March 3, 1947, offering arbitration ; is that
what you mean ?
Senator FANNIN. I am sure if you would examine the letters, in none
of the letters you referred to did Arizona recognize or state that
California has a 4.4 priority in times of shortage. I want to be sure
to make that clear, because I wanted to offer you—
Mr. Ely. The letters should speak for themselves. I should like
to offer them for the record. They were published in 1947 in the hear
ings of the Subcommittee on Public Lands of the U.S. Senate, cap
tioned, I may say, “Bridge Canyon Project on S. 1175. ” They appear
at pages 485 through 488, and the letter from Governor Warren, to
which I referred , says that
The negotiations of the past have failed to bring about agreement between
Arizona and California but I am of the opinion that there must be some fair
base upon which their respective rights can be determined . The only methods
that occur to me are ( 1 ) negotiation of a compact, ( 2 ) arbitration, and ( 3 )
judicial determination .
I would , therefore, like to suggest that we three Governors of the affected
States endeavor first to enter into a compact which will resolve our differences
and finally determine our respective rights.
In the event you believe for any reason that this cannot be done, I suggest that
we submit all our differences to arbitration , agreeing to be bound by the results
thereof.
If this is not feasible, I propose that we join in requesting Congress to authorize
a suit to determine our rights in the Supreme Court of the United States, which
suit could, if agreeable to the States, be submitted on an agreed statement of
facts.

To this, Governor Osborn replied on March 12, 1947, saying, among
other things — I intend to put the full letter in the record
Arizona recognizes the right of California to use the quantity of water to
which California , by the statutory agreement, is forever limited .
It goes on to say that “ Arizona does not claim the right to the use
of any water to which California is entitled.”
In a subsequent letter dated May 23, 1947, Governor Osborn said
California has unconditionally and irrevocably limited herself forever to the
quantity of water set out in the California Self- Limitation Act. Arizona has by
contract recognized the right of California to the quantity of water set out in
that act and Arizona does not intend to and will not attempt to utilize water to
which California is entitled . Arizona respects her commitments.
This correspondence followed 1930 testimony by Senator Hayden
in which he said that
What will happen is that the waters of the Colorado River will be impounded
in the Boulder Canyon Reservoir and made available for use ; large quantities
of water will be taken out of the Colorado River into the great all- American
canal ; over 1 million acre - feet will be further taken out of the river by a pumping
plant, and taken over into the coastal plain of California in the vicinity of Los
Angeles ; they will be put to beneficial use ; and once having acquired the prior
right to its use, no other State can obtain the use of those waters.
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Governor Osborn proposed that Arizona become a party to the
Colorado River Compact in 1944. He made this statement to the
Arizona Legislature at the time of the ratification of the compact :
Now, of course , we would like to take from California some of that 4,400,000
acre -feet of water, but neither unrecognized filings against it nor wishful think
ing on our part can accomplish that * * * . The Federal Government, having ex
pended tens of millions of dollars of the people's money to provide irrigation
and power facilities for the use of this water in one State will not wipe out that
investment and divert that water to another State. Arizona cannot compel that
any more than we can turn back the pages of history. The time is long since past
when Arizona could obtain the water which California has already put to
beneficial use .
Mr. Chairman , may I place in the record the full text of the
correspondence ?
Senator ANDERSON . That may be placed in the record .
( The correspondence referred to follows :)
STATE OF CALIFORNIA ,
GOVERNOR'S OFFICE ,
Sacramento , March 3, 1947.
Hon . SIDNEY R. OSBORN ,
Governor of Arizona,
Phoenix , Ariz.
Hon. VAIL N. PITTMAN ,
Governor of Nevada,
Carson City , Nev.
MY DEAR GOVERNORS : We have just completed our review of the comprehensive
plan for the Colorado River system as presented by the Bureau of Reclamation,
and I am more than ever impressed by the staggering size and complexity of the
proposal.
It is quite apparent, and it is admitted in the comprehensive plan , that the
134 projects inventoried will, if constructed , use more water than is available in
the river system . This fact will undoubtedly emphasize the differences of opin
ion concerning the water to be made available to each State. It is therefore of
the utmost importance to the lower -basin States that we reconcile our differences
as soon as possible.
The negotiations of the past have failed to bring about agreement between
Arizona and California but I am of the opinion that there must be some fair basis
upon which their respective rights can be determined. The only methods that
occur to me are ( 1 ) negotiation of a compact, ( 2 ) arbitration , and ( 3 ) judicial
determination .
I would therefore like to suggest that we three Governors of the affected States
endeavor first to enter into a compact which will resolve our differences and
finally determine our respective rights.
In the event you believe for any reasons that this cannot be done, I suggest that
we submit all our differences to arbitration , agreeing to be bound by the results
thereof.
If this is not feasible, I propose that we join in requesting Congress to author
ize a suit to determine our rights in the Supreme Court of the United States,
which suit could, if agreeable to the States, be submitted on an agreed statement
of facts.
I believe that either method could produce the desired results. If you agree
with me, I suggest that thethree of us meet at some time and place mutually
agreeable for the purpose of further exploring the subject. If we can place our
three States in position to maintain a common front in urging the speedy and
orderly development of the Colorado River system , we will haverendered a great
service to our people .
Hoping that I may have your reaction to this proposal and with best wishes,
I am ,
Sincerely,
EARL WARREN , Governor.
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EXECUTIVE OFFICE, STATEHOUSE ,
Phoenix, Ariz ., March 12, 1947.

Hon . EARL WARREN ,
Governor , State of California ,
Sacramento, Calif.
MY DEAR GOVERNOR WARREN : I have your letter of March 3 , addressed to Gov
ernor Vail Pittman and myself, concerning the Report of the Bureau of Reclama
tion on the Development of the Water Resources of the Colorado River Basin.
I presume from your letter that you have completed and sent to the Bureau
your comments on the above-mentioned report. I , too , have furnished the Bureau
with my comments and am enclosing a copy to you herewith . It will be appreci
ated if you will furnish me with a copy of your report.
Ever since I have been Governor of Arizona I have endeavored to cooperate
with all other States in the Colorado River Basin in all matters of common
interest. Arizona has at all times been represented on the Committee of Four
teen and Sixteen , whose name has now been changed to the Colorado River Basin
States Committee . Arizona is now represented on the Colorado River Basin States
Committee, which committee as presently constituted and as heretofore con
stituted , has been very helpful in all matters affecting the interests of the re
spective States in the Colorado River. Arizona is now cooperating in plans for
the utilization of Colorado River water in the respective States within the al
location of water available to them.
I will be pleased to meet with you , or with you and Governor Pittman, or with
the governors of other interested States, to discuss all matters of common in
terest to our respective States.
All seven of the Colorado River Basin States - Arizona , California , Colorado,
Nevada , New Mexico, Utah, and Wyoming - five of which States are still repre
sented on the Colorado River Basin States Committee, are parties to the Colorado
River compact which apportions the water of the Colorado River system as
between the upper basin and the lower basin and to Mexico . The compact
contains provisions which make utilization of water over and above the appor
tionment made by the compact of interest to all of the States of the basin.
Portions of Utah and New Mexico are in the lower basin and are entitled
to share in the apportionment made to the lower basin and in the use of any
available water which is unapportioned by the Colorado River compact.
California, in consideration of the passage by the Congress of the Boulder
Canyon Project Act and as a condition precedent to the taking effect of that act
and the construction of Boulder Dam , Imperial Dam, and the All -American
Canal, by chapter 16 , California Statutes 1929, entered into a statutory agree
ment with the United States and for the benefit of each of the Colorado River
Basin Sates, irrevocably and unconditionally limiting California's claim to
water of the Colorado River to 4,400,000 acre-feet per annum of the apportioned
water, plus not more than half of the water unapportioned by the Colorado
River compact. The quantity of surplus water, that is, water unapportioned
by the compact, varies from year to year and is subject to further apportion
ment by agreement between all of the compact States after 1963.
Arizona recognizes the right of California to use the quantity of water to
which California, by the statutory agreement, is forever limited.
Arizona recognizes the right of Nevada to use 300,000 acre - feet of apportioned
water per annum, plus one twenty -fifth of available unapportioned water, subject
to further apportionment of the unapportioned water by agreement beween the
compact States after 1963.
Arizona has a contract with the United States for delivery for use in Arizona
from the main stream of the Colorado River , subject to its availability for use
in Arizona , under the Colorado River compact and the Boulder Canyon Project
Act, of so much water as is necessary to permit the beneficial consumptive use
in Arizona of main stream water to a maximum of 2,800,000 acre - feet of the
apportioned water, plus one-half of the available surplus, less such part of the
one-twenty - fifth thereof as Nevada may use, the quantity of which surplus,
of course , varies from year to year, and which surplus is subject to further
apportionment by agreement between all of the compact States after 1963.
Arizona does not claim the right to the use of any water to which California
is entitled , nor the right to the use of any water to which Nevada is entitled ,
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and I am sure that Nevada does not claim the right to the use of any water
to which California is entitled , nor the right to the use of any water to which
Arizona is entitled . It therefore appears that California and Nevada are now
in a position to join Arizona in urging the speedy consideration and passage
of S. 433 now pending in the United States Senate and H.R. 1598, its companion
bill, now pending in the House of Representatives, which are authorization bills
to authorize the construction of the central Arizona project, and H.R. 1597
which is an authorization bill to relocate the boundaries of the Gila project
heretofore authorized.
I am certain that the passage of these bills and the construction of the works
which they seek to authorize will be of great and incalculable benefit, not only
to Arizona, but to California and Nevada and to the United States as a whole.
They are vitally necessary to the welfare and to the economy of the whole
southwest region. They do not in any way interfere with the full use in Califor
nia and in Nevada of the water to which California and Nevada are respectively
entitled .
If either California or Nevada are interested in the promotion and construc
tion of projects for the utilization of water to which they are respectively en
titled , I would like to know it in order that I may render such aid as seems
appropriate.
It is difficult for me to understand what, if anything further, need be done
to place either California or Nevada or Arizona in position to support the
utilization in our respective State of our respective shares of the water of the
Colorado River, which shares have already been determined by the Colorado
River compact, the Boulder Canyon Project Act, the California Limitation Act,
the water -delivery contracts of the California agencies, the Nevada water-delivery
contracts, and the Arizona water -delivery contract.
However, I will be glad to meet and discuss with you and the governors of
the other Colorado River Basin States, jointly or severally, any matters of
common interest, and if at such conference or conferences it should develop
that there are any substantial differences, we can consider and perhaps resolve
such differences and if it should develop that anything further is necessary ,
we can consider the proper course to pursue.
During your incumbency we in Arizona have not had the pleasure of a visit
from you. We would like to see you over in our State and I will greatly appre
ciate it if you can arrange to come to Phoenix as soon as possible, either alone
or with Governor Pittman , or with such other governors of the Basin States
as you may desire to have present, in order that any matters which you may
desire to further discuss can be gone into fully and thoroughly.
With all good wishes, I am
Sincerely,
SIDNEY P. OSBORN, Governor .
EXECUTIVE OFFICE , STATE HOUSE ,
Phoenix , Ariz ., May 23, 1947.
Hon. EARL WARREN
Governor of California ,
Sacramento , Calif.
MY DEAR GOVERNOR WARREN : I have received your letter of May 16 and appre
ciate your personnal good wishes.
In my letter to you of March 12 and in my letter to William E. Warne, Acting
Commissioner of the Bureau of Reclamation , of November 22, 1946 , a copy of
which I sent to you , I clearly stated the facts and the reasoning which in my
opinion lead to the inescapable conclusion that the quantities of apportioned
water available for use in Arizona, California, and Nevada, respectively, from
the Colorado River, are already determined .
If you do not agree with such facts and reasoning and my conclusions, it is
regretable that you do not specify wherein you disagree.
On page 8 of the Views and Recommendations of the State of California
on Proposed Report of the Secretary of the Interior entitled “ The Colorado
River" there purports to be a list of relevant statutes, decisions, and instru
ments affecting the Colorado River, but no mention is there made of the Cali
fornia Self - Limitation Act, chapter 16, California Statutes, 1929.
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I discussed the California Self-Limitation Act as well as the other relevant
compact, statutes, contracts, and reports in my letters, but in your letters to
me you make no exception to any statements in my letters, nor do you se forth
any statement of any facts, reasoning, or conclusions as to what claim to water
of the Colorado River you intend to assert for California nor the basis for such
claim .
California has unconditionally and irrevocably limited herself forever to the
quantity of water set out in the California Self-Limitation Act. Arizona has
by contract recognized the right of California to the quantity of water set out
in that act and Arizona does not intend to and will not attempt to utilize water
to which California is entitled .
Arizona respects her commitments .
Any aspiration entertained in California to use water in excess of that limita
tion appears to be illegitimate. If California would be content with the use
of the quantity of the water to which she has by solemn statutory agreement un
conditionally and irrevocably limited herself forever all occasion for any feeling
that any further compact, any arbitration or litigation is advisable would
disappear.
I am sure if you will review my letters and the compact, statutes, contracts
and reports therein mentioned you will recognize that the only thing required
for cooperation between our great States in developing the use of the waters of
the Colorado to which they are respectively entitled for their mutual benefit
and for the benefit of the Southwest and the Nation, is for your great State to
respect the agreements your State has already made.
I request that you again review my letters and if in your opinion, there is any
error in the facts, reasoning, or conclusions stated in my letters, I will appreciate
your advising me concerning the same.
With all good wishes, I am
Sincerely,
SIDNEY P. OSBORN, Governor .
STATE OF CALIFORNIA,
GOVERNOR'S OFFICE,
Sacramento , May 16, 1947.
Hon. SIDNEY P. OSBORN ,
Governor of Arizona, Phoenix, Ariz.
DEAR GOVERNOR OSBORN : I did not bother you during the time you were ill in
our State concerning my suggestions for settling the differences of opinion of
Arizona and California regarding their respective rights to the use of the water
of the Colorado River. However, now that you have recovered sufficiently to
return to your home, I would like to discuss your letter of March 12, 1947, and
the accompanying copy of your letter to William E. Warne, Acting Commis
sioner of the Bureau of Reclamation , dated November 22, 1946 .
I gather from these two letters that you believe it is unnecessary to try to
write a compact between the lower basin States or to have our respective claims
arbitrated, because you consider the existing statutes , contracts, etc., have so
settled the rights of Arizona, California , and Nevada in the Colorado River that
there are no substantial differences between the States. It may well be that
the suggestions of a compact and arbitration are not feasible at this late date,
but I am of the opinion that there are such basic divergencies of interpretation
of the statutes and documents mentioned above, particularly between Arizona
and California, that without an authoritative determination as to which State
is right, it is impossible for anyone to know what quantity of water either State
is entitled to. If our States are to plan for their fuures, they must know with
certainty how much water is eventually to be made available to them, because
everyone recognizes that there is not enough water in the river to fully serve the
legitimate aspirations of both our States.
It seems to me that a suit in the Supreme Court of the United States, to which
the lower basin States and the United States are parties, is essential to supply
the necessary answer. This would of course require a jurisdictional act of Con
gress, authorizing the United States to be made a party to such suit. Governor
Pittman of Nevada has expressed a similar opinion in a letter to me dated
March 6, a copy of which is enclosed . I am sure that such a procedure will
eventually redound to the benefit of both of our States.
With best wishes for the continued improvement of your health, I am
Sincerely,
EARL WARREN, Governor.
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Senator FANNIN . I have just one more statement. Mr. Ely, to fur.
ther develop what the Governors have said, certainly they have said
from a full stream California could use up to 4.4 million acre- feet,
and Arizona can use up to 2.8 . In time of shortage however, there is
no right of California either legally, equitably, economically, or
morally to claim a priority, either against Arizona or Nevada or
Colorado or New Mexico or Utah or Wyoming."
Mr. Ely. I respect your opinion as I know you respect mine. I think
I have fully stated mine. We disagree. I do not accept the premise
thatwe are askingthe upper basin for Nevada to accept any shortage.
To the contrary, what we do say is that we ask Arizona to adhere to the
bargain we made with you last year that we support your project if you
recognize the rights of our existing projects up to 4.4 million acre
feet. We have not attacked your project. We have not broughtbefore
this committee any of the manifest infirmities in the project. We hope
not to .
We would rather reestablish our alliance with Arizona than to get
involved in open warfare with you . The cement of this alliance is
the recognition of our existing investments of $600 million, just as we
recognize your larger aqueduct, 2,500 second - feet to give you the
average of 1,200,000 acre - feet which you said you wanted .
Senator FANNIN. Mr. Chairman , Mr. Ely, and gentlemen from
California, we certainly want to be good neighbors.
Mr. Ely . Yes.
Senator FANNIN . We have been good neighbors, but we, of course,
must protect our rights in this regard, and we feel that when you con .
sider the moral point of view , then California should be guaranteeing
Arizona 2.8 million acre - feet of water .
Mr. GIANELLI. Senator, I want to make a comment on behalf of our
administration in Sacramento. Our Governor has indicated in corre
spondence his desire to work out regional water problems with the
Governors of the 10 other western States.
We are looking forward to meeting with the various State represent
atives to discuss some of the things we have been talking about today.
Senator FANNIN . Thank you very kindly .
Senator ANDERSON. Mr. Ely, the inserts you made will be printed
at this point in the record.
( The data referred to follows :)
BRIEF ON THE PROTECTION OF EXISTING PROJECTS AGAINST THE PROPOSED CENTRAL
ARIZONA PROJECT (CALIFORNIA . LIMITED TO 4.4 MILLION ACRE-FEET PER
ANNUM )
Any bill that authorizes a Central Arizona Project ( hereinafter “ CAP ' ) must
contain a provision that protects existing projects against shortages caused by
the water demands for the new CAP. California's protection, however, is limited
to 4.4 million acre-feet per annum .
The purpose of this memorandum is to demonstrate that such protection is
sound - legally, equitably, economically , and morally.
THE PROTECTION -OF -EXISTING -PROJECTS LANGUAGE
The language that we support appears as section 305 ( a ) , ( b ) , and ( c ) of Sen.
ator Kuchel's bill, S. 861.
That language provides essentially as follows ( the full text is attached hereto
as appendix A, pp. 13–15 infra ) :
( a ) In the implementation of Article II ( B ) ( 3 ) of the Supreme Court decree
in Arizona v. California , the Secretary shall meet shortages in the following
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manner : Whenever there is less than 7.5 million acre-feet available for consump
tive use in Arizona, California , and Nevada , the CAP diversions shall be limited to
assure sufficient water for existing projects in California for 4.4 million acre-feet
per annum ( California is limited to 4.4 million out of the first 7.5 million acre
feet per annum of consumptive use ) and for existing projects in Arizona and
Nevada. ( By "existing projects” we mean what the bill refers to as “ [ 1] holders
of present perfected rights , * * * [2 ] other users *** served under existing
contracts with the United States by diversion works heretofore constructed
and *** [ 3 ] other existing Federal reservations * *
( Bracketed num
bers added. ) ) However, the relative priorities of those senior existing projects
are not determined, nor is any provision of the decree amended.
( b ) The foregoing provision ceases wherever the President proclaims ( 1 ) that
works have been completed and are in operation that in his judgment are capa
ble of delivering at least 2.5 million acre -feet each year into the main Colorado
River below Lee Ferry from sources outside the natural drainage area of the
Colorado and ( 2 ) that such sources are adequate in his judgment to supply
the 2.5 million acre -feet each year without any adverse effect upon the fore
seeable water requirements of any state from which such water is exported
and delivered into the Colorado River.
( c ) To the extent that such imported water is used to make available the 2.8
million acre -feet allocated to Arizona , 4.4 million to California , and 300,000 to
Nevada under article II ( B ) ( 1 ) of the Arizona v. California decree, the Secretary
must make such water available to users of main stream water in those states
at the same costs and on the same terms as main Colorado River water. In doing
so, he must take into account, among other things, ( 1 ) the nonreimbursable allo
cation of imported water to be used to service the Mexican Treaty burden ( a
provision that is found in section 401 of S. 861) and ( 2 ) such assistance as may
be available from the development fund established elsewhere in the bill ( a pro
vision found in title IV of S. 861 ) .
THE SCOPE OF THE PROTECTION
At the beginning, it is important to recognize that this protection for existing
projects extends not just to California projects, but also to all existing projects
in Arizona and Nevada as well. In fact, that protection will cover all such exist
ing projects in Arizona and Nevada ; but this is regrettably not so in California.
California's existing projects are now using about 5.1 million acre -feet per
annum, and their capacity is about 5.4 million acre-feet per annum. But that
protection for California is limited to 4.4 million acre-feet per annum. Thus,
it would leave California 700,000 acre - feet short of water for our existing uses
and 1 million acre-feet short of water for the capacity of the works of our existing
projects. This burden we must bear - but no more.
1. The legal bases
The protection -of -existing-projects provision ( 1 ) would implement, not amend ,
the Arizona v. California decree , ( 2 ) falls expressly within the congressional
authority described by the Court in its opinion in Arizona v . California, and ( 3 )
would relieve the Secretary of the burden of making some shortage allocation
( perhaps to his delight as well ) . The reason follow.
The major allocations of main Colorado River water among Arizona , Cali
fornia , and Nevada in the Arizona v. California decree are set forth in article
II ( B ) ( 1 ) , ( 2 ) , and ( 3 ) ( 376 U.S. 340, 341 , 342 ( 1964 ) ) . ( The full text of this
article is attached hereto as appendix B, pp . 16–17 infra . )
Article II ( B ) ( 1 ) provides that in any year when there is 7.5 million acre - feet
of main Colorado River water available for consumptive use in Arizona , Cali .
fornia , and Nevada , it shall be divided as follows : 2.8 million to Arizona, 4.4
million to California , and 300,000 to Nevada .
Article II ( B ) ( 2 ) provides that in any year when there is more than 7.5 million
acre-feet available, that excess or surplus is divided as follows : one half to
Arizona and one half to California . ( Arizona's half is subject to a four per
cent reduction in favor of Nevada. )
What then is the allocation whenever there is less than 7.5 million acre - feet ?
The Special Master proposed this proration formula : 28/75 to Arizona, 44/75 to
California, and 3/75 to Nevada . The Supreme Court, however, unanimously
rejected that proration formula .
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Instead, the Court held that the Secretary of the Interior has authority, under
guidelines in the Boulder Canyon Project Act, to make an appropriate allocation
of shortages, subject to review by the Court ; that the Secretary had not made
any such allocation ; and that the Congress could establish a shortage formula to
guide the Secretary. ( The full text of the Court's decision on this issue ( Arizona
v. California , 373 U.S. 546 , 592–94 ) is attached hereto as appendix C, pp . 18-20
infra .)
The Court clearly held that proration is not mandatory ( e.g., 373 U.S. at 593 ) :
“ While pro rata sharing of water shortages seems equitable on its face, more
considered judgment may demonstrate quite the contrary. Certainly we should
not bind the Secretary to this formula *** . [ T] he Secretary may or may not
conclude that a pro rata division is the best solution .”
The Court further held that priority ( the rule that would have been applied
by the three dissenting Justices ( 373 U.S. at 603-30 ) ) may be adopted by the
Secretary as the rule governing the allocation of shortages ( 373 U.S. at 594 ) :
“ None of this is to say that in case of shortage, the Secretary cannot adopt
a method of proration or that he may not lay stress upon priority of use , local
laws and customs, or any other factors that might be helpful in reaching an
informed judgment in harmony, with the Act, the best interests of the Basin
States, and the welfare of the Nation ."
Finally, and most significantly in this context, the Court held ( 373 U.S. at
594 ) :
“ Congress still has broad powers over this navigable international stream .
Congress can undoubtedly reduce or enlarge the Secretary's power if it wishes . "
( Emphasis added. )
This holding is implemented by article II ( B ) ( 3 ) of the decree, which provides
as follows ( 376 U.S. 340, 342-43 ( 1964 ) ) :
If insufficient main stream water is available for release, as determined by
the Secretary of the Interior, to satisfy annual consumptive use of 7,500,000 acre
feet in the aforesaid three states [of
zona, California , and Nevada ], then
the Secretary of the Interior, after providing for satisfaction of present per
fected rights in the order of their priority dates without regard to state lines
and after consultation with the parties to major delivery contracts and such rep
resentatives as the respective states may designate, may apportion the amount
remaining available for consumption use in such manner as is consistent with
the Boulder Canyon Project Act as interpreted by the opinion of this Court
herein, and with other applicable federal statutes, but in no event shall more
than 4,400,000 acre feet be apportioned for use in California, including all present
perfected rights * * * ." ( Bracketed words and emphasis added. )
The pending legislation is simply one of the " other applicable federal statutes"
( art. II ( B ) ( 3 ) , 376 l'.S . at 342 ) by which " Congress (will ] * * * reduce * * *
the Secretary's power" ( 373 U.S. at 594 ) by requiring him to protect existing
projects as against the proposed CAP, California being limited to 4.4 million
acre - feet.
2. The equitable bases
The protection of existing projects is equitable because it is based upon prin
ciples that the Colorado River basin states and the United States all recognize.
The protection of existing projects is based upon the United States Supreme
Court doctrine of equitable apportionment of waters in interstate litigation . As
first enunciated , the rule provided that “ the doctrine of appropriation , which
each [ state ] recognizes and enforces within her borders" should also apply
without regard to state lines in interstate water litigation between appropriation
states. Wyoming v . Colorado, 259 U.S. 419, 467, 470 ( 1922 ). See also Arizona v.
California, 373 U.S. 546, 555–56 ( 1963 ). Strict appropriation will be departed
from , however, to protect established uses under junior appropriations serving
an existing economy. Nebraska v. Wyoming, 325 U.S. 589, 618 ( 1945 ).
A fortiori, equitable apportionment of interstate waters will protect estab
lished uses serving existing economies under senior appropriations. That is all
that we seek here for existing projects in Arizona, California , and Nevada .
As we have noted earlier, California's protection is limited to 4.4 million acre
feet, although our existing projects are now using 5.1 million and could use
5.4 million.
This protection of existing projects operating under senior rights also follows
the appropriation law that each of these states recognizes internally : " First
in time, first in right.” Arizona and Nevada are strict appropriation states, and
the appropriation law is a significant element of California water law. See
Arizona v . California , 373 U.S. 546, 555 n , 14 ( 1963 ).
79-247-67-20
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3. The economic bases
Economically, there can be no justification for depriving an existing project
in Arizona , California, or Nevada of water ( California being limited to 4.4
million acre -feet) in order to provide a supply for the new proposed CAP. You
should not destroy existing projects serving established economies in order
to build a new project.
There will undoubtedly be less than 7.5 million acre- feet of water available
for consumptive use in Arizona, California, and Nevada. This means that, under
the Supreme Court decree, California will be required at the very best to cut
back her current uses by 700,000 acre-feet - from their current level of 5.1
million to the 4.4 million. This 4.4 million acre - feet, under the California schedule
of priorities, will provide only 550,000 acre- feet for the Colorado River Aqueduct
of The Metropolitan Water District - less than a half supply . The protection -of
existing-projects provision would insure California only that this burden will
not be increased.
4. The moral bases
Morally, Arizona's consistent and repeated recognition of Californa's right to
4.4 million acre -feet justifies California's reliance on receiving no less than that
quantity.
In 1930, Senator Hayden stated that the use of water by California projects
would establish prior rights that could not be taken away ( Hearings on H.R.
12902 Before a Subcommittee of the Senate Appropriations Committee, 71st
Cong., 2d Sess. 171 ( 1930 ) * ) :
“ What will happen is that the waters of the Colorado River will be impounded
in the Boulder Canyon Reservoir and made available for use ; large quantities of
water will be taken out of the Colorado River into the great all - American canal ;
over 1,000,000 acre -feet will be further taken out of the river by a pumping
plant, and taken over into the coastal plain of california in the vicinity of Los
Angeles ; they will be put to beneficial use ; and, once having acquired a prior
right to its use, no other State can obtain the use of those waters."
In 1943, Arizona's Governor Osborne proposed that Arizona become a party to
the Colorado River Compact and sign a water delivery contract with the United
States that was approved by its legislature. At that time, Governor Osborne
echoed Senator Hayden's view in these words ( Ariz. Senate Journal, 16th Legis .,
1st Spec. Sess. 1944, at 16 ) :
"Now, of course, we would like to take from California some of that 4,400,
000 acre feet of water, but neither unrecognized filings against it, nor wishful
thinking on our part can accomplish that *** . The Federal Government, hav
ing expended tens of millions of dollars of the people's money to provide irriga
tion and power facilities for the use of this water in one state, will not wipe
out that investment and divert that water to another state. Arizon cannot com
pel that any more than we can turn back the pages of history. The time has long
since passed when Arizona could obtain the water which California has already
put to beneficial use ."
CONCLUSION
On two separate occasions in 1961 and again in 1962– -Arizona's legislature
has enacted legislation to protect existing Arizona projects against the proposed
CAP. Ariz. Laws 1961, ch. 39, § 2, at 108 ; Ariz. Rev. Stat. § 45-412B ( 1966 Supp .)
as added by Ariz. Laws, ch. 100, at 258. We simply ask that the principle that
Arizona seeks to apply intrastate in Arizona should also apply interstate to pro
tect our existing projects up to 4.4 million acre - feet per annum as against the
CAP. There is no reason why this principle should stop at the state line.
The cut -off date for terminating the priority of existing projects when 2.5
million acre- feet per annum is being imported into the main Colorado River - is a
logical one :
Under Article III ( d ) of the Colorado River Compact, the upper states may not
deplete the flow to the lower states at Lee Ferry below 75 million acre- feet every
10 years, reckoned in continuing progressive series. This averages 7.5 million acre.
feet annually. Of the 7.5 million, a guaranteed 1.5 million acre- feet would be de .
livered to Mexico under our treaty with her ( 59 Stat. 1219 ( 1945 ) ), and about 1
* Congress enacted the Boulder Canyon Project Act in 1928. However, $ 4 ( b ) provided
that no moneys should be appropriated until certain contracts had been executed . This
Hayden statement was in hearings on this first appropriation bill, in which the California
contracts were under attack.
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million acre - feet would be lost to evaporation and other losses in transit ( about
300,000 acre- feet of which is attributable to servicing the Mexican Water Treaty ).
Hence, of the 7.5 million, 2.5 million is not available for consumptive use in the
United States ( being delivered to Mexico or lost ) , and only 5 million is avail
able for consumptive use .
An importation of 2.5 million acre - feet added to that 5 million acre - feet assures
the 7.5 million acre - feet to supply 2.8 million to Arizona, 4.4 million to California ,
and 300,000 to Nevada. The priority provision , which applies only when there is
less than the 7.5 million ,is not likely to be needed after that importation.
Thus, the protection -of-existing -propects provision must be included in any leg
islation to authorize a CAP. If the committee desires any further information or
explanation on this subject, we will be pleased to supply it.
Respectfully submitted .
THOMAS C. LYNCH,
Attorney General of the State of California .
By NORTHCUTT ELY,
Special Assistant Attorney General.
BURTON J. GINDLER,
Deputy Attorney General.

APPENDIX A
SECTION 305 ( A ) , ( B ) , & ( C ) OF 8. 861 , 90TH CONG. , 1ST SESS.
SEC. 305. ( a ) Article II ( B) ( 3 ) of the decree of the Supreme Court of the
United States in Arizona against California ( 376 U.S. 340 ) shall be so adminis
tered that in any year in which , as determined by the Secretary, there is insuffi
cient main stream Colorado River water available for release to satisfy annual
consumptive use of seven million five hundred thousand acre- feet in Arizona,
California , and Nevada, diversions from the main stream for the Central Arizona
unit shall be so limited as to assure the availability of water in quantities suffi
cient to provide for the aggregate annual consumptive use by holders of present
perfected rights, by other users in the State of California served under existing
contracts with the United States by diversion works heretofore constructed and
by other existing Federal reservations in that State, of four million four hundred
thousand acre- feet of main stream water, and by users of the same character
in Arizona and Nevada. Water users in the State of Nevada shall not be required
to bear shortages in any proportion greater than would have been imposed in the
absence of this section 305 ( a ) . This section shall not affect the relative priorities,
among themselves, of water users in Arizona , Nevada, and California which are
senior to diversions for the Central Arizona unit, or amend any provisions of
said decree .
( b ) The limitation stated in paragraph ( a ) shall cease whenever the Presi
dent shall proclaim that works have been completed and are in operation , capa
ble in his judgment of delivering annually not less than two million five hundred
thousand acre-feet of water into the main stream of the Colorado River below
Lee Ferry from sources outside the natural drainage area of the Colorado River
system ; and that such sources are adequate, in the President's judgment, to sup
ply such quantities without adverse effect upon the satisfaction of the foreseeable
water requirements of any State from which such water is imported into the
Colorado River system. Such imported water shall be made available for use in
accordance with subsection ( c ) of this section .
( c ) To the extent that the flow of the main stream of the Colorado River is
augmented by such importations in order to make sufficient water available for
release, as determined by the Secretary pursuant to article II ( B ) ( 1 ) of the decree
of the Supreme Court of the United States in Arizona against California ( 376
U.S. 340 ), to satisfy annual consumptive use of two million eight hundred thou
sand acre-feet in Arizona, four million four hundred thousand acre -feet in Cali
fornia , and three hundred thousand acre -feet in Nevada, respectively, the Secre
tary shall make such additional water available to users of main stream water in
those States at the same costs and on the same terms as would be applicable if
main stream water were available for release in the quantities required to supply
such consumptive use, taking into account, among other things, ( 1 ) the nonreim
'bursable allocation to the replenishment of the deficiencies occasioned by satis
faction of the Mexican Treaty burden provided for in section 401, and ( 2 ) such
assistance as may be available from the development fund established by title IV
of this Act.
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APPENDIX B

ARTICLE II ( B ) ( 1 ) , ( 2 ) , AND ( 3 ) OF DECREE IN ARIZONA V. CALIFORNIA, 376 U.S. 340 ,
341 , 342–43 ( 1964 )
II. The United States, its officers, attorneys, agents and employees be and
they are hereby severally enjoined :
*
*
*
( B ) From releasing water controlled by the United States for irrigation
and domestic use in the States of Arizona , California and Nevada , except as
follows :
( 1 ) If sufficient mainstream water is available for release, as deter
mined by the Secretary of the Interior, to satisfy 7,500,000 acre-feet of
annual consumptive use in the aforesaid three states, then of such
7,500,000 acre feet of consumptive use, there shall be apportioned
2,800,000 acre feet for use in Arizona, 4,400,000 acre feet for use in
California , and 300,000 acre feet for use in Nevada.
1
( 2 ) If sufficient mainstream water is available for release, as deter
mined by the Secretary of the Interior, to satisfy annual consumptive
use in the aforesaid states in excess of 7,500,000 acre feet, such excess
consumptive use is surplus, and 50 % thereof shall be apportioned for
use in Arizona and 50% for use in California ; provided , however, that
if the United States so contracts with Nevada, then 46 % of such surplus
shall be apportioned for use in Arizona and 4% for use in Nevada ;
( 3 ) If insufficient mainstream water is available for release , as deter
mined by the Secretary of the Interior, to satisfy annual consumptive.
use of 7,500,000 acre feet in the aforesaid three states, then the Secretary
of the Interior , after providing for satisfaction of present perfected
rights in the order of their priority dates without regard to state lines
and after consultation with the parties to major delivery contracts and
such representatives as the respective states may designate, may appor
tion the amount remaining available for consumptive use in such manner
as is consistent with the Boulder Canyon Project Act as interpreted by
the opinion of this Court herein , and with other applicable federal stat
utes, but in no event shall more than 4,400,000 acre feet be apportioned
for use in California including all present perfected rights.
APPENDIX C
EXTRACT FROM OPINION IN ARIZONA V. CALIFORNIA , 373 4.8. 846 , 692-594 ( 1963 ) .
III. Apportionment and contracts in time of shortage
We have agreed with the Master that the Secretary's contracts with Arizona
for 2,800,00 acre -feet of water and with Nevada for 300,000, together with the
limitation of California to 4,400,000 acre - feet, effect a valid apportionment of the
first 7,500,000 acre - feet of mainstream water in the Lower Basin. There remains:
the question of what shall be done in time of shortage. The Master, while declin .
ing to make any findings as to what future supply might be expected , nevertheless
decided that the Project Act and the Secretary's contracts require the Secretary
in case of shortage to divide the burden among the three States in this propor.
2.8
4.4
tion : California 7.5 ; Arizona 7.5 ; Nevada 7.5 . While pro rata sharing of
water shortages seems equitable on its face, more considered judgment may
demonstrate quite the contrary. Certainly we should not bind the Secretary to
this formula . We have held that the Secretary is vested with considerable con
trol over the apportionment of Colorado River waters. And neither the Project
Act nor the water contracts require the use of any particular formula for appor ..
tioning shortages. While the Secretary must follow the standards set out in the
Act, he nevertheless is free to choose among the recognized methods of apportion
ment or to devise reasonable methods of his own. This choice, as we see it, is:
primarily his, not the Master's or even ours . And the Secretary may or may not
conclude that pro rata division is the best solution .
It must be remembered that the Secretary's decision may have an effect not
only on irrigation uses but also on other important functions for which Congress
96 Proration of shortage is the method agreed upon by the United States and Mexico to
should there be insufficient water to supply
adjust Mexico's share of Colorado River wa
each country's apportionment.
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brought this great project into being — flood control, improvement of navigation ,
regulation of flow , and generation and distribution of electric power. Requiring
the Secretary to prorate shortages would strip him of the very power of choice
which we think Congress, for reasons satisfactory to it, vested in him and which
we should not impair or take away from him. For the same reasons we cannot
accept California's contention that in case of shortage each State's share of water
should be determined by the judicial doctrine of equitable apportionment or by
the law of prior appropriation . These principles, while they may provide some
guidance, are not binding upon the Secretary where, as here, Congress, with full
power to do so, 'has provided that the waters of a navigable stream shall be
harnessed , conserved , stored , and distributed through a government agency under
a statutory scheme.
None of this is to say that in case of shortage, the Secretary cannot adopt a
method of proration or that he may not lay stress upon priority of use, local laws
and customs, or any other factors that might be helpful in reaching an informed
judgment in harmony with the Act, the best interests of the Basin States, and the
welfare of the Nation. It will be time enough for the courts to intervene when and
if the Secretary , in making apportionments or contracts, deviates from the stand
ards Congress has set for him to follow , including his obligation to respect
" present perfected rights” as of the date the Act was passed. At this time the
Secretary has made no decision at all based on an actual or anticipated shortage
of water, and so there is no action of his in this respect for us to review . Finally,
as the Master pointed out, Congress still has broad powers over this navigable
international stream . Congress can undoubtedly reduce or enlarge the Secretary's
power if it wishes. Unless and until it does, we leave in the hands of the Secre
tary , where Congress placed it, full power to control, manage, and operate the
Government's Colorado River works and to make contracts for the sale and deliv
ery of water on such terms as are not prohibited by the Project Act.
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STATEMENT OF DALLAS E. COLE, CHIEF ENGINEER, COLORADO RIVER BOARD
OF CALIFORNIA
CALIFORNIA'S STAKE IN THE COLORADO RIVER
The State of California depends on the Colorado River for much of its suste
nance . About half of the present population of the State is in whole or in part
dependent upon the Colorado River for its water supply for irrigation , domestic ,
municipal and industrial purposes . Eighty percent of the water supply of South
ern California and twenty percent of the total water use in the State of California
is from the Colorado River. Hydroelectric plants on the river furnish a substantial
supply of power at low cost.
The metropolitan areas of Southern California situated on the coastal plain and
foothills in Ventura, Los Angeles, San Bernardino, Riverside, Orange, and San
Diego Counties, with a present population in excess of 10,000,000 inhabitants and
assessed valuation in excess of 20 billion dollars, are dependent upon the Colorado
River as a source of supplemental water supply for domestic, industrial, and
municipal purposes. They are using more than 1,100,000 acre -feet a year through
the Colorado River Aqueduct built by The Metropolitan Water District of South
ern California . Without the supply made available since 1941 from the Colorado
River, the great development that has taken place in Southern California would
not have been possible. Southern California has become the space and electronics
capital of the United States ; continued development of these new technologies is
of utmost importance to the future of the Southwest and to the national welfare.
Colorado River water is the only supply available to serve 700,000 acres of land
being irrigated in the Palo Verde, Imperial, and Coachella Valleys of California .
Irrigation of these lands requires about 4,000,000 acre- feet annually .
Imperial Irrigation District has over 505,000 acres under irrigation which every
year produces crops valued at more than $ 200 million , including values added by
cattle feeding. Principal crops are vegetables, melons, lettuce, sugar beets, alfalfa,
cotton , and barley. Because of the large quantity and high quality of the winter
and early spring vegetables and fruits, Imperial Valley is known as “ America's
Winter Garden ."
Coachella Valley County Water District is currently irrigating 60,000 acres of a
potential 161,000 acres north and west of the Salton Sea. Crops valued at $ 56
million a year are grown, including dates, grapefruit, grapes, vegetables, alfalfa ,
cotton, grain, and values added by livestock feeding operations.
Palo Verde Irrigation District is located around the City of Blythe and has
90,000 acres under cultivation . Principal crops are lettuce, cantaloupes, water
melons, alfalfa and cotton , which are valued in excess of $ 36 million annually,
including values added by cattle feeding.
The Reservation Division of the Yuma Federal Reclamation Project was one
of the first projects authorized under the Reclamation Act. About 11,000 acres
are now under irrigation in California producing crops valued at $ 3.4 million each
year.
The day is rapidly approaching when the demands upon the waters of the Colo
rado River System will exceed the average supply. Water shortage on the Colo
rado affects the entire Southwest, which as a whole is already short, and existing
partly on overdrafts. Curtailment of uses by existing California projects on the
Colorado probably will commence as soon as the Central Arizona project is built.
In order to prevent curtailment of existing uses and to assure future development
of the Southwest to its full potential, additional water from other sources will be
needed.
Experience has shown that a span of 25 or more years is generally required to
accomplish the necessary investigations, formulation of plans, negotiations, au
thorization , financing, design, and construction of a major water project. In order
to anticipate the need for new sources of water for the Pacific Southwest, it is
imperative to initiate as soon as possible the studies that will lead to the provision
of water supplies adequate to meet future needs. In order to evaluate properly all
possibilities and to develop the maximum benefits for all areas, including areas of
surplus water , the problem should be studied as one of regional scope ; and the
solution should be one of integrated regional water resource development, taking
into account all legitimate uses for water in the region .
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STATEMENT OF RAYMOND R. RUMMONDS, CHAIRMAN , COLORADO RIVEB BOARD OF
CALIFORNIA
My name is Raymond R. Rummonds. I am chairman of the Colorado River
Board of California . This is an agency of the State created by the legislature,
ch ged with respo sibility for the protection of California's interests in the
waters of the Colorado River. By law, the chairman of the board is California's
Colorado River commissioner, responsible for interstate negotiations involving
the river, subject to the constitutional control of such matters by the Governor.
The six board members are appointed by the Governor from nominations sub
mitted by six agencies owning Colorado River water rights : Imperial Irrigation
District, Coachella Valley County Water District, Palo Verde Irrigation District,
the city of Los Angeles, the Metropolitan Water District of Southern California,
the SanDiego County Water Authority .
On March 1, the Colorado River Board unanimously adopted a resolution,
a copy of which is appended thereto. It supports enactment of legislation con
taining the principles of S. 861.
RESOLUTION , COLORADO RIVER BOARD OF CALIFORNIA

I
The Colorado River Board of California recommends enactment of S. 861 , 90th
Congress, introduced by Senator Kuchel of California and Senator Moss of Utah,
and counterpart bills in the House, as introduced by Congressman Hosmer ( HR
6271 ) and others. These bills agree in principle with those introduced by Chairman
Aspinall of the House Committee on Interior and Insular Affairs and Chairman
Johnson of that Committee's Subcommittee on Irrigation and Reclamation.
The foregoing bills all embody the following features, which the Colorado River
Board has repeatedly endorsed , and which were contained in the bill reported
out by the House Committee in the 89th Congress :
1. Recognition of the necessity for meaningful steps to augment the in
adequate flows of the Colorado River.
2. Adequate protection for the states and areas of origin of water exported
to the Colorado, including full protection of the priorities of those areas
in perpetuity.
3. Recognition of the Mexican Treaty burden as a national obligation ,
and that an appropriate share of the cost of importing water should be allo
cated to the performance of that Treaty. Whenever importations are ac
complished to the extent of 2.5 million acre feet annually, both basins should
be relieved of the danger of curtailment of their own uses to perform the
Nation's Treaty obligations to Mexico.
4. Balancing of the operation of Lake Mead and Lake Powell, so that the
benefits of wet years and the burdens of drought shall be equitably distributed
between Upper Basin and Lower Basin reservoirs. We recommend the
language of the Kuchel-Moss -Hosmer bills in this respect.
5. Authorization for construction of the five projects in Colorado.
6. Reimbursements of the Upper Colorado River Basin fund for payments
out of that fund to compensate reduction of the power operations at Hoover
Dam occasioned by filling of Lake Powell.
7. Authorization for construction of Bridge Canyon ( Hualapai ) Dam
and Power Plant, and creation of a basin account to help finance the Central
Arizona Project and importation works, fed by revenues from Hualapai Dam
and by revenues from Hoover, Davis and Parker Dams after they have paid
out.
8. Authorization for the construction of the Central Arizona Project, as
part of the regional plan, but on the condition that if the water supply of the
Colorado River is insufficient to satisfy the requirements of the projects
already in existence or heretofore authorized by Congress for construction
in Arizona, California and Nevada, then shortages shall be borne as provided
in those bills. The effect is that California must bear the first burden of
shortage, sacrificing nearly one million acre feet of constructed capacity
whenever the supply shrinks to 7.5 million acre feet annually ; but that the
Central Arizona Project shall bear the next share of the shortage if the
supply shrinks below 7.5 million acre feet before imported water arrives. To
this end the priorities of existing and authorized projects will be protected
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as against the proposed Central Arizona Project, but only until works have
been constructed to import at least 2.5 million acre feet annually. The pro
tection to existing and authorized projects in Arizona and Nevada would be
unrestricted in quantities, but the protection to California's existing projects
would be restricted to 4.4 million acre feet annually, to give effect to a limi
tation to which California agreed at the time of enactment of the Boulder
Canyon Project Act.
II
The Colorado River Board of California recommends against enactment of the
bill recommended by the Secretary of the Interior in his report on the Aspinall
bill. The Secretary's proposal fails to protect the interests of any state other
than Arizona . It abandons the regional solutions proposed by the Secretary in
the last Congress, and which the seven states accepted in the bill ( H.R. 4671 )
reported out of committee in the 89th Congress, California followed and sup
ported the Secretary's leadership then, and regrets his abandonment of it now.
California has not changed her position. We hope that unity among the seven
states can be reestablished under the leadership of Chairman Aspinall within
the framework of the principles the seven states agreed upon last year which
this resolution restates.
RESOLUTION , COLORADO RIVER BOARD OF CALIFORNIA
The Colorado River Board supports such amendment of the pending Colorado
River bills now before the Congress of the United States as may be necessary to
permit the full exploration and development of the hydro -pumped storage peak
ing plant for Hualapai Dam and Reservoir at Bridge Canyon, with an installed
capacity of 5 million kilowatts. This project was proposed by the Department of
Water and Power of the City of Los Angeles on March 17, 1967, in Hearings Be
fore the Subcommittee on Irrigation and Reclamation of the House Interior and
Insular Affairs Committee. The Board endorses the principles of the Depart
ment's proposal, which will help to optimize hydroelectric power development
as well as to improve the recreational potential of the area and will expedite
passage of the pending legislation.
Senator ANDERSON . We will resume at 2:30 this afternoon .
(Whereupon , at 12:45 p.m. , the subcommittee recessed until 2:30
p.m. of the same day .)
AFTERNOON SESSION
Senator ANDERSON . Joe L. Budd . Go ahead, Mr. Budd.
STATEMENT OF JOE L. BUDD, ASSISTANT COMMISSIONER, UPPER
COLORADO RIVER COMMISSION
Mr. Budd . Mr. Chairman , I certainly appreciate the courtesy you
have extended me by allowing me to testify at this time.
Senator ANDERSON . Senator Hansen is a fine member of this com
mittee, and this is the first request he has made.
Mr. Budd. I hope he doesn't regret it.
My name is Joseph L. Budd , assistant Colorado River commissioner

for the State of Wyoming. I have spent my entire life in the cattle
ranching business at Big Piney, Wyo ., which is located on the upper
reaches of the Green River.
I was a member of a group from Wyoming who urged Governor
Hunt to call a meeting of the Governors of all the other Upper Basin
States to attempt to divide the waters among the Upper Basin States.
As a result of this meeting, the Upper Colorado River Compact Com
mission was formed .
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I was appointed as oneof the assistants to the Wyoming commis
sioner , L. C. Bishop. The first meeting of the commission was in July
of 1946. The members of the commission worked hard for over 2 years
to reach an equitable division of the waters among the Upper Basin
States.
The compact provided for the creation of the present Upper Col-.
orado River Compact Commission . I have served continuously as as
sistant to the commissioner since that time. This has not been a profit
able service for me. The pay scale of ranchers on our Wyoming boards
certainly is not lucrative. I have, however, spent this time gladly and
willingly because I recognized that the whole future growth and de
velopment of southwestern Wyoming was dependent on the retention
and use of our share of the Colorado River water.
This is an arid country. Irrigation is necessary for the production of
any crop that is harvested . Water is essential for the growth of any .
thing other than range grasses.
In spite of this, some of the finest ranches in the West are located
in this area , and at Eden Valley, Wyo., we have, under the reclama
tion project established in 1921, developed some very productive
farms. It was pleasing to me that several sons of the owners of the
original Eden project farms are among those who applied for and are
now operating some of the farms on the new Eden unit. Some of these
young men are college graduates who could have chosen to go else
where. I am aware that the Eden project has its problem , butmost of
them have been caused by manmade mistakes, and were not caused
by Mother Nature and are not insurmountable .
All of Wyoming's share of the water of the Colorado will be needed
to develop the thousands of acres of arid land that are adaptable to
irrigation. Not only is the land available within the basin, but Wyo
ming has a very critical shortage in the fertile and productive North
Platte River Basin. Water has allowed for this diversion from Wyo
ming's share in the upper Colorado River compact. There is a desper
ate need for this water there, and I am sure that this diversion will be
made someday if Wyoming does not lose her rightful share of this
water.
This area is richly endowed with minerals. It has a vast deposit of
iron ore which is now being mined by Geneva Steel Co. It has one
of the Nation's most extensive coal deposits; the Nation's largest de
posit of pure trona which, it is said , can supply the whole Nation's
needs for
over 50 years.
Wyoming's portion of the tremendous oil shale deposit which the
committee has been studying lies in this basin . It contains a major
producing oil and gas field , which already furnishes the major portion
of gas to the Pacific Northwest and is still in the early stages of devel
opment. Other minerals, such as phosphate, are available for future
development and , as an added bonus, we have hundreds of square
miles of smog - free air and sunshine unlimited . The industrial needs
for water in the not- too - distant future will be substantial.
I have spent considerable time telling of my background. I didn't
do this to imply that I am an expert, because I am not. I did this be
cause I think it would be valuable to the committee to know some of
the background of the Colorado River development.
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In noticing the members of the committee, I am noticing the word
ing of that sentence, so I think it should be changed a little bit . I rec
ognized that on the committee are members who certainly have con
siderable background regarding the development of the Colorado
River .
Some of the West's most dedicated and intelligent men were respon

sible for the harmonious development of the great river basin. Senators
Milliken , Johnson , Anderson , Watkins, O'Mahoney, and Barrett,
Judge Stone, L. C. Bishop , Fred Wilson, are a few of those great
people. As you know , very few of them are living today.
These men were dedicated to one thing — the development of the
Colorado River Basin under the terms of the Upper Colorado River
compact. The representatives of these States supported each other
without reservation throughout the years without concern of which
State came first. They were dedicated to the development of this
whole inland empire. Wyoming has supported every other Upper
Basin State project throughout the years, without reservation .
I do not mean to offend any of the representatives of the other Upper
Basin States. They are fine and honorable men , but I feel that due
to the temptations of receiving certain immediate benefits for their
own States, they have overlooked what I feel are some very important
obligations. They are offering support to bills that could very well
terminate the future development of this great area because of con
cessions that they might receive in this bill,or in return for their sup
1
port of the bill .
These bills, without authorization of water importation, are giving
of the
away water that is not theirs, or yours, to give . A major portion
water available for the central Arizona project is water that right
fully belongs to the sovereign States of Wyoming and Utah and which ,
without importation of additional water, we can never expect to use .
This water is Wyoming's water and Utah's water, as a result of
solemn interstate agreements and the ratification of the Upper Colo
rado River Basin compact, which was ratified by all of the State
legislatures and signed by the respective Governors of those States.
It was also ratified by the U.S. Senate and signed by President Harry
Truman .
Wyoming has used only 300,000 acre- feet of its estimated 800,000
acre - foot share. Utah finds itself in a similar position. Colorado , ac
cording to figures furnished by the Colorado River Commission, will
have utilized her entire share of the river if all of the projects included
in H.R. 3300 are constructed, and perhaps even more than her share
as estimated .
It is my strong belief that if a bill is to be passed that does not
authorize the importation of enough water to supply the needs of the
central Arizona projects, then certainly Colorado and New Mexico
should also forego some of their development sothey can furnish their
proportionate share of the deficit, as is agreed in the Colorado River
compact of 1922. If they are willing to gamble our future on a promise
of a study of an importation project, then they should be willing to
gamble with some oftheir own.
In view of the Nation's budget problems, I think it is essential that
any bill passed include the construction of both the Hualapai and

CENTRAL ARIZONA PROJECT

305

Marble Canyon Reservoirs to full capacity so that at least we will be
able to pay for the importation facilities.
Just one brief comment on the Mexican Treaty obligation. Wyom
ing's position that this is a national obligation has been questioned .
I think that the committee should know that this treaty was agreed
to under very unusual circumstances. The States were called together
by the Secretary of State to form a treaty with Mexico during the
crucial period of World War II .
The States were urged to agree to a treaty to improve relations with
Mexico and insure here friendship during those crucial years. The
States were informed that the treaty was essential to the security of
our Nation. It was presented as a patriotic duty for the signatory
States to agree. I am sure that the terms would have been changed
considerably if this treaty had been negotiated without the pressures
caused by the serious situation with which our Nation was confronted.
Mr. Chairman and members of the committee, it has not been pleas
ant for me to take this position , or to make some of the statements
which may have offended some of the representatives of our sister
States . I have experienced many years of enjoyable association with
these fine men . I do this only because I feel it is the only position I
can conscientiously take to justify the trust that the people of my area
have placed in me. To do otherwise, in my estimation , would be a be
trayal of the future citizens of the Green River Basin . I hope that my
friends from the other States will stop to consider what their position
would be if they found their States confronted with the same situation.
I want the committee to know that I wholeheartedly support the
central Arziona projects. It will be a great national asset when finally
consummated . I am aware of the critical water problems of Arizona,
and I hope they can be alleviated. I always have and still do support
the ambitions of the States of Colorado, New Mexico , and Utah - and
if water is made available, or assured, that will allow Wyoming to
realize the destiny that is rightfully hers, I would take great pleasure
in helping an any way I canto aidthem in achieving their ambitions.
The Nation's future will be greatly enhanced by the full development
of this great inland area.
Gentlemen, I appreciate the privilege of appearing before your
committee. I hope my remarks will be helpful in your deliberations.
Senator ANDERSON . I think I should say that some people wouldn't
quite agree with you . You say at the bottom of page 3, " They are offer
ing support to bills that could very well terminate the future develop
ment of this great area .”
Do you list those bills, classify those bills ?
Mr. BUDD. Sir, it is my belief that, if importation is not authorized ,
we are risking the future development of the area, so while there is
a difference in the degree and difference in the bills, I feel that there
are dangers in each bill that has been introduced .
Senator ANDERSON . You say :
A major portion of the water available for the central Arizona project is
water that rightfully belongs to the sovereign States of Wyoming and Utah .
Do you believe that ?
Mr. BUDD. Do I believe that ?
Senator ANDERSON . Yes.
Mr. BUDD . Yes. In my judgment, when they were allocated to those
States by compact, the water that is produced in those particular
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States, then I do believe that those States do rightfully own that
water. I mention those two States because those are two who are
furtherest behind in development. They have utilized a smaller per
cent of their water than do New Mexico and Colorado.
Senator ANDERSON. I just think the central Arizona project does
not rob any water from other States. I hope you will consider this
somewhat carefully before you much such a statement.
Mr. BUDD. I am basing this on the contention that there would not
be sufficient water available for the central Arizona project, if it was
not for the Wyoming and Utah water that is now flowing downstream .
Senator ANDERSON . I hope you will check again on the compact. I
think the Supreme Court fixed the obligations and duties and the
compact did also .
Senator Jackson .
Senator Jackson . Not right now, thank you .
Senator ANDERSON . Senator Kuchel.
Senator KUCHEL. I simply want to say, Mr. Budd , that I think you
have very clearly, and quite courageously, pointed up many of the
problems that are going to be completely unsolved until more water
is imported into the system . It is when every State that relies on the
Colorado River will have an opportunity to use its entitlement freely,
and to build for the people who are going to live in those States in the
years to come.
I quite agree with you . This committee, Mr. Budd, with representa
tives from the basin States participating, could fashion the finest piece
of reclamation legislation this country has even known, and bring in
supplemental water which would permit your State, and the others,
to build. I think your statement is very helpful, and I thank you .
Mr. Budd. I thank you, Senator.
Senator ANDERSON . Senator Hayden .
Senator HAYDEN . No questions.
Senator ANDERSON . Senator Moss.
Senator Moss. No questions. I do wish to commend you for a very
forthright statement. Your assertions are a little bit shocking in some
places, but I think rightfully so. I concur with the Senator from Cali
fornia that it would indicate how great the need is to write a bill here
that will solve our problems out beyond just the immediate building
of the central Arizona project.
Mr. BUDD. I thank you, and I wish to apologize for my bluntness.
We don't get practice in finesse out in the country. I am sure that
some of the things I say would not be as shocking if I had the fine
mannerisms of many of the Members of the Senate.
Senator ANDERSON . Senator Allott.
Senator ALLOTT. Mr. Budd, I am glad to see you here again , and
I recognize you as a forthright and honest man . I think we can talk
the same language. I am used to speaking bluntly, too.
I agree with that portion of your statement in which you say that
the importation features, or augmentation, are very important to this
bill . But I must disagree with that portion of your statement on page
4 , the first paragraph , in which you say :
These bills, without authorization of water importation , are giving away water
that is not theirs, or yours, to give. A major portion of the water available for
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the Central Arizona Project is water that rightfully belongs to the sovereign
States of Wyoming and Utah and which, without importation of additional
water , we can never expect to use.
Now you are aware, of course , of the studies I referred to yesterday
in my statement by Leeds, Hill & Jewett, and the subsequent study by
Tipton & Kalmbach, which prepared a report, “Water Supplies of
the Colorado River Available for Use by the States of the Upper Divi
sion and for Use From the Main Stem of States of Arizona, California,
Nevada, and the River Basin ."
Now, this shows that if we delivered the 75 million acre - feet over a
10 -year period , there would not be available to the upper States the 7.5
million average which was originally contemplated in the Colorado
River compact. I am sure you are in accord with that, are you not ?
Mr. BUDD. I believe so .
Senator ALLOTT. And it shows that instead of the 7.5 million acre
feet, that there would only be an average of 6.3 million acre - feet of
water available in the Upper Basin, and if you subtract the 50,000 acre
feet which goes to Arizona for use in the San Juan Basin , about which
there was some testimony yesterday, that would make 6.25 million
acre- feet of water available in the Upper Basin, rather than the 7.5
million contemplated by the original compact.
Mr. BUDD. Senator , there seems to be quite a few different sets of
figures presented, and I certainly can't get into an argument over
figures. I am basing my testimony on figures that were presented
to the Colorado River Commission this winter regarding Colorado's
use of water, and according to those figures
Senator ÁLLOTT. The Colorado River Commission , or the Upper
Colorado River Commission !
Mr. BUDD. The Upper Colorado River Commission ; pardon me,
Senator ALLOTT. That is fine.
Mr. BUDD. Wyoming is prepared, I believe - our State engineer- to
submit figures that will bear out, at least in part, my testimony. I think
your questions would probably bear more fruit there.
Senator ALLOTT. I think I have an obligation to you, Mr. Budd.
I have known you casually for a long time, and I don't think you
should find yourself on the horns of a statement which you can't
really, I am afraid ,justify.
Now, as I figure it, Colorado's share of the 6.25 million acre - feet
available for distribution would be 3,234,375 acre- feet, which is 51.75
percent of the 6.25 figure.
You will have to trust my arithmetic on that, if you are willing to
do it, and including reservoir evaporation, as contrasted with 3,855,375
if there were 7.5 million feet of water , acre- feet of water, in the river.
Now I want to take the report of the Upper ColoradoRiver Commis
sion , dated March 11 , 1966. This was addressed to Mr. Floyd A. Bishop ,
State engineer, State Capitol Building , Cheyenne, Wyo.
That report on page 1 , item 1 , shows Colorado, present depletions,
and I won't bother to read them all off now . They will be in the
record later. Present depletions show 1,786,000 acre - feet on Colorado.
Are you acquainted with that figure !
Mr. BUDD. I couldn't say that I am acquainted with that particular
figure. I understand what the Senator is developing,
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Senator ALLOTT. You have seen this document ?
Mr. BUDD. What is the document ?
Senator ALLOTT. This is a document attached to a letter addressed
to Mr. Floyd A. Bishop, State engineer, State Capitol Building,
Cheyenne, Wyo.
Mr. BUDD. No, sir ;I have not seen it.
Senator ALLOTT. The exact name, well, they just attach it to the
letter to your State engineer.
Now, the next item , item 2, is “ Authorized Federal projects,” which
includes the Savery -Pot Hook Park in Wyoming; is that right
Mr. BUDD. Yes, Senator.
Senator ALLOTT. You will recall that the Senator from Colorado
strongly, and Imean strongly, supported that ?
Mr. BUDD. Yes, sir.
Senator ALLOTT. Bostwick Park , silt, main stream — those add up to
another 482,000, which brings the total of present depletions and au
thorized projects to 2,268,000, to make it real easy , 2.26 million . That
figure includes I might say, the main stream reservoir evaporation at
Glen Canyon. So that brings the total present depletion, including
authorized Federal projects and the main stream evaporation, up to a
total of 2.268.
Then we go over to page 2, and there isan estimate of probable future
depletion. Item 4 is the proposed authorization under H.R. 4671 of the
five projects we are discussing here in this bill , and the total of those

five projects is 378,000.
So, if we add that amount to the present depletions and the presently
authorized projects, we come up with a total of 2.646 million, even if all
the projects in the Kuchel bill ,the Moss bill, and the Allott bill are au
thorized, we come up with a total of 2.646 million , as compared with an
amount which Colorado would be entitled to under these two reports,
one of which was authorized by the Upper Colorado River Compact
Commission , of 3,234,000 feet .
In other words, something in the neighborhood of 600,000 feet, even
under the adjusted figures for the relatively poor flow that we have had
in the last few years .
I am at a complete loss, Mr. Budd, to understand why you say with
all of that, that the central Arizona project takes water which belongs
only to Wyoming and Utah, when, without these projects, there is at
least 1 million acre - feet that belongs to Colorado.
Mr. BUDD. Senator, I wish I was capable of sitting here and fol
lowing that many figures. I will have to admit that I am not . I will,
however, say that it bothers me, too, Senator, for instance, the
different figures that were used as to the flow of the Colorado River
yesterday.
I think maybe this is one of the problems in deciding the share of the
respective States, in that it has been stated the river is an erratic
stream, and we are all aware that there are considerable differences in
figures.
I mentioned that I got my information from a report given to the
Upper Colorado River Commission last winter when there was dis
cussion among the States as to what position these five Colorado
projects would put Colorado in .

CENTRAL ARIZONA PROJECT

309

Those figures indicated that this might use over the Colorado share,
according to the commission's study . I was interested this morning in
the answer of Mr. Ely, why , when he answered that, in my under
standing, the projects would be within the share of Colorado, and I
don't contest that, but they would probably use Colorado's entire
share.
Now, the point I am trying to make
Senator ÁLLOTT. I don't think Mr. Ely made or did he make the
statement that he would use Colorado's entire share ? If he did, I didn't
hear him .
Mr. Ely. I intended to say it would be within Colorado's share. I
misspoke, if I said more than that.
Mr. Budd. The contention I make, I would like to see Colorado
be able to use her entire share, but if we are going to gamble on im
portation for development of the Upper Basin States then I think that
Colorado should leave some of her development undone, and take some
of the chances with the rest of us. It has not been Wyoming's posi
tion to question two of your five projects. Wyoming has agreed to
those.
But the three projects that have been added most recently are the
ones that we feelshould not be included in the bill until we get more
assurance that we are going to have importation. Besides that, we
think we are going to need all the horses that we have to get im
portation into the basin . We would like to have Colorado just as
anxious for it as Wyoming and Utah would be.
Senator ALLOTT. Is there any question in your mind, Mr. Budd,
about my position about importation ?
Mr. Budd. No, sir ; I am pleased with it. I don't have faith in the
promises of the reconnaissance study. I appreciate the Senator's ac
tion, the amendment that you put to the
billthat you mentioned yester
day, asking that the National Water Study Commission be directed
to study this as a matter of first importance. This was rejected by the
committee.
I have been exposed some to groups discussing national water prob
lems, and certainly everyone in this room knows thatone of the major
problems that a national commission will have to address itself to is
stream pollution , the problems of the East . I am very fearful that our
study of importation might not receive the consideration of the com
mission in the early days of its investigation and study.
Senator ALLOTT. If you do not have access to the study made and
the tables compiled by the Upper Colorado River Compact Commis
sion , Mr. Budd, I would be very happy to supply you with a copy of it.
You say, also, on page 4, “ I hope my friends from other States will
stop to consider what their position would be if their States were con
fronted with the same situation .”
I hope you will consider that Colorado is exactly in this situation ,
and for the sake of you and your State engineer, and also for my very
fine and good friend, who is a member of this committee, your Senator,
Senator Hansen , I would like to state unequivocally and frankly that
we do not seek in Colorado one drop of water that belongs to anyone
else, and particularly to those of us in the upper basin States who
are sharing the shortend of what has turned outto be an improvident
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compact made many years ago , in respect to the fact that we agreed to
a flat delivery at a given point in the river, instead of dividing it be
tween the upper and lower basin States.
I want you to further understand , and this is the position of Colo
rado, and it is my personal position , that we will do anything we can
to help Wyoming, or help Utah, or help New Mexico, and also to help
Colorado develop the projects which will allot to the States and per
mit them to put to beneficial use the water to which we think we have
a right under the variouscompacts, and under the legislation which
has been passed under the Upper Colorado River Project Act.
Mr. BUDD. Senator, I would be the first to say that we certainly
appreciate the leadership that Colorado has displayed in this program .
You mentioned that Wyoming's and Colorado's positions are thesame.
The place they are different is that Wyoming has barely started to use
the water that has been apportioned to it under the Colorado River
Compact. We have consumptive use, according to these figures pro
vided me, of somewhere in the neighborhood of 300,000 acre-feet.
Senator ALLOTT. Mr. Budd, just one final question. This really
isn't a question , but I think we ought to clear the record .
We now have feasibility reports on all of these five projects pro
posed for authorization here, and we have had them for over a year.
Does Wyoming have at this time any projects upon which feasibility
reports have been submitted , which it would like to have included in
this legislation
Mr. BUDD . We once
I don't know whether we still do — but cer
tainly, we have feasibility reports on Seedskadee, which has been held
up because of the additional study that was made, the farm that was
developed to further check the productivity of the area and the soil
ability, even though the project had been submitted not only to soil
studies by the Interior Department, but also by the Department of
Agriculture. It was submitted to more thorough study, I think, than
nearly any other project , but still the funds were withheld for the
canal structures, and at this time it isn't indicated that there is any
consideraion of doing anything about this.
Senator ALLOTT. Just for the record , I think, perhaps, I ought to
read in on the basis of the 6.3 million acre- feet availability, the shares
of the various States would be : Arizona, 50,000 ; Colorado, 3,234,375 ;
New Mexico , 703,125 ; Utah , 1,437,500 ; Wyoming, 875,000. But under
the figures, Mr. Budd, that I have given to you , it is hard — really dif
ficult forme to understand how you could say that this construction
takes water that belongs only to Wyoming and Utah.
This is what concerns memore than anything else.
Senator ANDERSON . Senator Jordan .
Senator JORDAN . No questions.
Senator ANDERSON . Senator Fannin .
Senator FANNIN. Mr. Budd, may I say that I agree with the last
paragraph in your statement that you want the committee to know
that you wholeheartedly support the project. It will be a great nation
al asset when finally consummated .
I feel as the distinguished chairman feels, that your statement that
“ A major portion of the water available for the central Arizona proj
ect is water that rightfully belongs to the sovereign States of Wyoming
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and Utah and which , without importation of additional water, wecan
never expect to use," is an improper statement, because I judge that
you have followed the compact all these years. You realize that this is
not in accordance with the compact .
Mr. BUDD. Senator , it is probably not fair to the committee that I
am testifying first. Wyoming, I think, will produce figures that will
pretty much substantiate my position .
Senator FANNIN. I can't seehow that is possible, but thank you.
Senator ANDERSON . Senator Hansen .
Senator HANSEN. Mr. Chairman , if I could say so , and I am certain
I don't need to speak for Mr. Budd, but I think that there is in his
statement, and in the statement given earlier this morning by Mr. Ely,
an important observation that bears repeating.
I now read from Mr. Ely's statement this morning, on page 3 of that
statement :
If the Central Arizona Project is to be authorized, the legislation must also
undertake a number of steps in the interests of all the Colorado River Basin
States, to initiate a realistic solution for the inevitable water shortage that will
follow .
With that , I agree ; and I am sure with that, Mr. Budd also agrees.
Then, I would read also, if I may, from Mr. Ely's statement this morn
ing on page 5, wherein he speaks first of “ the protection of existing
projects is a sound proposition legally, equitably, economically, and
morally."
And on the bottom of that page, under “ Economically , ” he makes
this observation :
Economically, the provision recognizes that construction of a new project such
as the new Central Arizona Project, should not be allowed to destroy or sub
stantially impair existing projects serving established economies in Arizona,
California , or Nevada.

And then in parentheses, he says
California alone being limited to 4.4 million acre- feet.
I think the point Mr. Budd is trying to makeis that it would not
make sense at all for the Congress of the United States to authorize
projects, and it just happens that at this particular time we are dis
cussing the central Arizona project , it would not make sense for the
Congress, once having authorized this project , and expecting that it
has been built , then to consider further the authorization and the
actual building and construction of projects in Wyoming which would
do to central Arizona and to Colorado precisely what I think Mr. Ely
was trying to point out this project could do to some other project
already built.
Our concern certainly is not to detract in any way from the full de
velopment of this great basin area, and we do share genuinely the con
cern of Arizona in getting on with that job. I think we would get on
with the job more quickly ifwe could agree as to the way in which we
could take steps which would lead to a study that could be followed, a
feasibility study that would look forward to the importation of water
in the amounts so as to make valid all of the projects which I think

should be authorized.
Thank you , Mr. Chairman .

79-247-67-21
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If I may , Mr. Chairman , let me thank you , sir, for your courtesy
in letting Mr. Budd appear. He does have to catch a plane.
Senator ANDERSON . Thank you , Mr. Budd , for coming.
Mr. BUDD. Thank you.
Senator ANDERSON . Mr. Bingham .
STATEMENT OF HON . CALVIN L. RAMPTON , GOVERNOR OF THE
STATE OF UTAH ; PRESENTED BY JAY R. BINGHAM , EXECUTIVE
DIRECTOR , UTAH WATER AND POWER BOARD, SALT LAKE CITY ,
UTAH
Mr. BINGHAM . Thank you , Mr. Chairman .
My name is Jay R. Bingham . I am executive director of the Utah
Water and Power Board ,Salt Lake City, Utah .
I am presenting this statement on behalf of Gov. Calvin L. Ramp
ton, who is unable to attend these hearings. The Governor concurs
with this statement and appreciates the opportunity to present testi
mony on the pending bills which are of such vital importance to the
State of Utah .

At all levels of government we are engaged in a never -ending strug.
gle to meet the demands of a growing nation . We in the West, and
particularly Utah, the second driest State in the Nation , have been
compelled to make frugal use of our limited water supply. Two-thirds
of our irrigated land is inadequately supplied with water and more
than 1 million acres of arable land lies idle and unproductive. To
maintain our present rate of development we have had to reach our
ever greater distances for additional water.
The State of Utah has a special interest in the legislation pending
before this committee. More than 40,000 square miles, or nearly one
half of the area of the State, is in the drainage basin of the Colorado.
We have the second largest drainage area of any State contributing
to the Colorado River. Furthermore, Utah has interests in the lower,
as well as the upper basin, by reason of a 3,600 -square-mile area within
the lower basin .
More importantly, Utah looks to its compact entitlement in the
Colorado River to provide water needed for the Ute Indian unit of
the central Utah project and other projects now being planned . Need
less to say, we will scrutinize carefully any proposal which may use
water from the Colorado and, particularly ,any proposal which would
use even temporarily “ our ” water.
In Utah , there is concern about the
bills pending before this commit
tee to authorize a Lower Colorado River Basin project or a central
Arizona project. The construction and operation of another large
water -consuming project on the Colorado River is possible only by
making use of presently unused water apportioned to the Upper Col
orado River Basin by the Colorado River compact of 1922 and , sub
sequently, to the individual States of the Upper Basin by the Upper
Colorado River Basin compact of 1948.
When the Colorado River compact of 1922 was negotiated , a con
sumptive use of 7.5 million acre- feet of water was apportioned to the
Upper Basin . Utah's share of this apportionment would be 1,714,000
acre - feet. Studies made since 1922 have indicated that on the basis of
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more reliable and longer periods of streamflow records, the compact
apportionment of 7.5 million acre -feet of consumptive use to the Upper
Basin cannot be attained .
In 1953, the firm of Leeds, Hill, & Hewett made a study of the water
resources available to the State of Colorado. This report shows that
in contrast to the 7.5 million acre - feet believed by the Colorado River
compact negotiators to be available , there is only 6.2 million acre - feet
of water that can be consumptively used in the Upper Basin .
Utah and her sister States, Colorado, New Mexico, and Wyoming,
are members of the Upper Colorado River Commission. In 1965, the
internationally known firm of Tipton & Kalmbach , Inc., of Denver,
Colo., prepared a report for the commission, entitled, “Water Supplies
of the Colorado River Available for Use by the States of the Upper
Division and for Use From the Main Stem by the States of Arizona,
California , and Nevada in the Lower Basin .'
This report shows that based upon past flows of the Colorado River,
with all presently existing or authorized storage reservoirs, and meet
ing the compact requirement to deliver 75 million acre - feet in each 10
year period to the Lower Basin , there are only 6.3 million acre - feet of
water per annum available for consumptive use in the Upper Basin.
When Upper Basin reservoir evaporation is deeducted , the net con
sumptive use possible in the Upper Basin amounts to only 5.6 million
acre - feet.
Utah's share of 6.3 million acre - feet, which includes mainstream
reservoir evaporation, would be 1,438,000 acre- feet . Furthermore,
in the event that deliveries to the Lower Basin exceed 7.5 million
acre- feet per year the amount available to the Upper Basin and to
Utah is correspondingly reduced . The attached chart from the Tipton
report graphically shows the marked decline in the flow of the river
since the signing of the Colorado River compact in 1922.
The shortages indicated by these studies is caused by Mother Na
ture's water deficient river, coupled with the compact requirement
to deliver 75 million acre - feet in 10 years to the Lower Basin. Major
shortages in water supply for a Lower Colorado River Basin could
occur sometime about 1990 to 2000, 25 to 35 years from today, or 15
to 25 years after the central Arizona project would begin to operate.
Practically all water studies that have been made by other entities
interested in the Colorado River confirm this finding .
We in Utah are fully aware of the Lower Basin's water needs. Ari
zona's plight is probably more serious and immediate than that of any
other State in the basin . California is currently using 700,000 acre
feet more than confirmed to her by the U.S. Supreme Court from
the first 7.5 million acre - feet of lower basin main stem water. Im
portations of water are being made into southern California not
only for the purpose of replacing the 700,000 acre - feet that she must
give up to others on the Colorado River, but also for the purpose of
supplying her rapidly increasing municipal and industrial require
ments. Nevada is running short of water in the Las Vegas area. By
year 2000 , Nevada will use all of the 300,000 acre - feet confirmed by
the Supreme Court.
In summary, there is not enough water in the river from that avail
able within compact apportionments for all potential uses in either
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the Upper or the Lower Basin. Any large, new project, such as the cen
tral Arizona project, can exist only on presently unused compact ap
portioned water belonging to the Upper Basin - and can exist for only
as long as water is not withdrawn bythe Upper Basin States for their
futureuses. Thus, both the Upper Basin and the Lower Basin are in a
precarious position so far as future water development is concerned .
The future water supply situation for the State of Utah is further
complicated by the fact that there is a great imbalance in the relative
total amounts of water resource development that has been accom
plished within the Upper Basin States. For instance, present and prob
able future depletions of Colorado River water in the State of New
Mexico may slightly exceed New Mexico's compact apportionment of
physically available Upper Basin water. In Colorado present deple
tions, coupled with uses by authorized projects under construction
and probably future depletions plus the water to be consumptively
used by the five projects to be authorized in the pending legislation,
approach the compact apportionment of availablewater for the State
of Colorado.
On the other hand , Wyoming's present depletions, plus committed
uses of water, amount to only about 54 percent of her compact
apportionment.
Utah's present depletions and committed uses total only about 60
percent of our compact apportionment. The colored chart pictorially
illustrates this imbalance. Therefore, it is easy to conclude that a
large share of the water that will be temporarily used in the Lower
Basin by the central Arizona project will have to come from unused
water belonging to the States of Utah and Wyoming.
Our apprehension in Utah stems from the fact that in the future
when we need this water for our own uses, we may be standing alone
in attempts to withdraw it from a going downstream economy for
the establishment of new upstream developments. Therefore, Utah's
support of this legislation must be dependent upon the inclusion of
certain protective measures that will give some assurance that our
future water resources development will not be jeopardized .
It is our desire to take a constructive approach with regard to the
pending bills to authorize a Colorado River Basin project - namely,
S. 861 , S. 1242,and S. 1409 — provided certain safeguards are included
in the legislation to protect Utah's entitlement from the Colorado
River. We are opposed to the concept in S. 1004 and S. 1013 to provide
pumping power for the central Arizona project from a thermal gen
erating plant because, among other things, it does not contribute to
a solution of a pressing regional problem .
Because the fundamental regional problem revolves around an un
certain future water supply, it is our belief that there should be in
cluded in the bill a “ legislative commitment” for a study of an im
portaton of water from sources outside the Colorado River Basin .
Utah can support this legislation only if there is such a commitment.
As we have emphasized above, we are fearful of being put in the
position of prematurely losing part of our remaining water supply
and , therefore, being precluded from opportunity for further devel
opment. This is why we are so concerned about the study of an im
portation of water .
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In view of the imminent critical water shortage in the Colorado
River, Utah will support any feasible means of augmenting the
water supply At the moment, the most promising means of aug
mentation is the importation of water from areas of surplus.
As part of an importation study and in conformity with the rec
ommendations made in the Secretary of the Interior's Southwest
water plan , it appears to be logical to look to the northern coastal
streams of the State of California as one source of water.
Senator Moss in S. 1409 has suggested this possibility. As outlined
in the three Colorado River Basin project bills before the committee,
initial studies of an import should provide that the first 2.5 million
acre - feet be designated for satisfaction of the Mexican Water Treaty
burden and to alleviate loss in the Lower Basin .
We strongly recommend that a high Hualapai Dam be authorized by
this legislation. The authorization of this storage and power generat
ing unit is in the national interest to provide revenues for a devel
opment fund for repayment of other features of the project and for
providing a sound approach for future augmentation of the river.
Recently, the Department of Water and Power of the City of
Los Angeles proposed that a pump -storage peaking generating plant
be constructed in conjunction with Hualapai Dam , and that public
and private utilities in the marketing area finance the costs of the
generating facilities and transmission lines.
We recognize that there may not be sufficient time in order to
research and compile the requisite economic power market and
other feasibility data to authorize this pump-storage, peaking -power
facility at this time. Therefore , we heartily endorse the proposal
to authorize the high Hualapai Dam in this legislation and to direct
the Secretary of the Interior to continue engineering and economic
studies and negotiations with non-Federal entities with respect to con
structing and operating the hydroelectric generating and transmission
facilities and to report back to the Congress on the results of his,
negotiations.
Utah supports the principle that there should be language in this
legislation which would provide equitable criteria for the coordinated
long -range operation of Colorado River storage reservoirs. This pro
vision is included in the pending legislation . We regard it as ex
tremely important because it constitutes a legislative recognition of
our rights under the Colorado River compact and the Colorado River
Storage Project Act.
Without it, Utah could not support any legislation that would
include authorization of a central Arizona project. These reservoir
operating principles have been agreed to by all of the States and the
Department of the Interior. Therefore, we urge that they be retained
in the legislation when enacted .
The pending bills to authorize a Colorado River Basin project
include an apportionment of water shortages in the Lower Basin that
would require the central Arizona project to bear all shortages if water
available in the main stream falls below 7.5 million acre- feet and at the
same time gives a priority to the delivery of 4.4 million acre- feet of
water per year to California.
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We view this highly controversial arrangement as an Arizona
California problem. We interpret this grant of priority by Arizona to
California as in no way acting as an obligation against the Upper
Basin States.
Yet there is some disagreement on this point because such a priority
might mean that in the operation of the central Arizona project, in
times of lean water supply, will have to be more dependent upon the
use of Upper Basin water than it might be without the priority. Since
the language granting this priority to California is meant to be a
waiver by the State of Arizona only, the wording should make it
unmistakenly clear that the benefits to the remaining States from the
Boulder Canyon Project Act and the California Self- Limitation Act
are not modified or repealed by this legislation. We strongly endorse
the language of S. 1242 and S. 1409 that we believe is essential to
accomplish this purpose .
Utah supports a provision in the legislation that would provide
reimbursement to the Upper Colorado River Basin fund for expendi
tures that have been made to payfor diminutions in power generation
at Hoover Dam attributed to the filling of Upper Basin reservoirs.
It is Utah's position that the Dixie project, which is actually in the
Lower Basin , should be integrated into the Colorado River Basin proj,
ect and particularly in the development fund that can be established
by this legislation. In order to make the Dixie project financially feasi
ble, all separable and joint costs allocated to recreation and fish and
wildlife enhancement should be made nonreimbursable .
The provision in section 401 of S. 1409 by Senator Moss should
definitely be included. It is consistent with the original authorizing
legislation for the Dixie project and has been relied upon by local
interests.
Utah urges the priority of planning for certain Upper Basin proj
ects. In this regard , Utah desires that the Ute Indian unit of the central
In this regard , Utah desires that the Ute Indian unit of the central
Utah project be given a priority of planning such that the planning
report on this unit will be completed by 1972. A proviso to this effect
is included in section 501 of S. 1409.
The State of Utah, of course, has a vital interest in the proceedings
of this Commission and in the waters of the Colorado River.
I would point out to the committee that nearly one-half of the area
of the State of Utah is tributary to the Upper Colorado, and likewise
Utah is one of those States that has areas lying in both the Upper and
the Lower Basin.
The State of Utah is, again , concerned over matters that have
already been discussed before this committee, the fact that the waters
apportioned by the compact of 1922 are not available for us.
Mr. Chairman , I think it would be of interest to the committee
I have here reproduced inlarge scale a graph prepared during the
preparation of the Tipton - Kalmbach report. I would simply state that
this graph for 1905 to 1964, a 10 -year moving average, and you will
note that the trace of that moving average shows in the blue area prior
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to 1930, a period when the supply of the river was greater than it is
at present , with the decline you see in the yellow -shaded portion , in
more recent years where the river has been deficient so far as its ability
to meet the compact commitment.
I would say in defense of those who sat and deliberated on the
compact, that it happened so far as that chart is considered , that
deliberations took place when that reached its peak and they thought
they were dividing a safe supply of the river. The long-term trend is
charted on the chart as a dashed red line. A smaller reproduction of
that appears attached to my statement.
The State of Utah , perhaps in an oversimplified summary, takes
the position that it would like to be constructive. It would like to be
helpful to its neighbors. We are sympathetic to the position that the
State of Arizona finds itself in.
We feel in the interests of the future development of the State of
Utah and its rights to develop its compact entitlement, that there are
certainsafeguards or provisions that should be a part of this legis
lation. We feel in using the words of our Governor , that there should
be a legislative commitment for imports.
We feel, further, that the upgrading criteria, which has been devel
oped over a period of time, provides a further guarantee to the inter
ests of the State of Utah that the operation of Lake Powell and the
releases from that structure there will be such that we will be better
able to come before this committee in the future to get more favorable
observation on this project.
Again, quickly, we would feel that the best interests of the entire
basin would be served by the construction of a Hualapai Dam . We
are not competent to, at this point, comment with any specific detail
on the so -called Goss recommendation , but we would submit that this
should be studied , and would recommend this to you .
In short, Mr. Chairman , Senate bill 1409, introduced by Senator
Moss of Utah, incorporates the essential features that we think impor
tant, not only in the interests of the State of Utah, but of the entire
Upper Basin .
I would add that attached to the statement of the Governor, you will
find a graph, and I will ask that that be displayed, a larger version
of it. That shows, as best we have been able to graphicallydepict the
present, and probable future, depletionsof the various compact appor
tionments made to the upper division States .
There follows that graph attached to your statement, a State -by .
State analysis. We realize there is some hazard in submitting such
figures, but we have checked the various sources and feel these to be
reasonable, and submit them for whatever value they may be to this
committee.
Thank you .

( The attachments to Governor Rampton's statement follow :)
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STATE -BY -STATE ANALYSIS OF COMPACT APPORTIONMENTS TO UPPER DIVISION
STATES
Colorado River system water compact allocations — Present and probable future
depletions
(Units 1,000 acre-feet)
NEW MEXICO
Allocation ( Upper Colorado River Basin compact) : (7,500—50) X 11.25 % = Percent
100.0
838
Probable water supply :
83.9
(6,300 1–50) X11.25 % = 703 .
77. 2
(5,800 2—50) X 11.25 % = 647 .
74. 5
(5,600 3— 50) X 11.25 % = 624 .

At site
depletion

-6

145

Depletion
at
Lee Ferry

Accumu
lated
total

Percentage

139
11

150

17.9

i

-21

534

513
10
63

iii
!!!!!

!!!
!!!!
!!

25
100
5
110
250
10
34

!

!!!!!
!!!

Present depletion .
Main stem evaporation..
Probable future depletions:
Utah construction ...
Navajo Reservoir contracts.
Town of Farmington .
San Juan -Chama
Navajo Indian irrigation ..
Navajo Indian Hogback .
Animas -La Plata ..
Total.
Navajo Reservoir evaporation .
Main stem evaporation ...

Salvage

736

87.8

WYOMING
Allocation ( Upper Colorado River Basin compact ): (7,500—50) X 14 % = Percent
100
1,043 ---Probable water supply (Tipton report ):
83. 9
(6,300 1–50 ) X 14 % = 875.
77. 2
(5,800 2—50) X 14 % = 805 .
74. 5
(5,600 3—50) X 14 % = 777..
At site
depletion

Present depletions ..
Main stem evaporation .
Probable future depletions:
Seedskadee
Lyman..
Westvaco industrial.
Savory -Pot Hook .
Total..
Main stem evaporation ..

267

165
10
41
12
228

Salvage

-11

Depletion
at Lee
Ferry

Accumu
lated

Percent
age

256
14

270

25.9

219
78

567

54.4

CENTRAL ARIZONA PROJECT

321

Colorado River system water compact allocations -- Present and probable future
depletions — Continued
UTAH
Percent
Allocation ( Upper Colorado River Basin compact ):
100
(7,500—50 ) X 23 % = 1,714..Probable water supply :
83. 9
(6,300 1–50) X 23 % = 1,438
77. 2
(5,800 2–-50) X 23 % = 1,322.
74. 5
(5,600 3 — 50) X 23 % = 1,277 ..
Con
sumer
use

449
108

At site
deple
tion

6
16

455
124
579

Salvage

Deple
tion at
Lee
Ferry

-23

556
23

23

-15
-4

-4

lii

400
100
20
170
100

322
129
385
96
20
163
96

Accum
ulated
total

Percent
age

579

33.8

ii

-13
129

11

166
20
10
20
17
102

!!!

18
2
1
2
3
0

148
18
9
18
14
102

!!!
11

Present depletion :
In basin .
Export.
Total.
Main stem evaporation ..
Probable future depletions :
Bonneville
Upalco ..
Jensen
Uintah
Emery County
Kaiparowits .
Total.
Main stem evaporation ..
Ute Indian ...
San Juan and Grand
Counties.
Price River
Gray Canyon ..
Juniper...

Evapo
ration

1,030
1, 415
1, 511
1 , 531
1, 694
1, 790

60.1
82.6
88.2
89.3
98.8
104.4
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Colorado River system water compact allocations - Present and probable future
depletions — Continued
COLORADO
Allocation (Upper Colorado River Basin compact) : (7,500-50) X 51.75 % =
3,855_Probable water supply ( Tipton report) :
(6,300 1–50) X51.75 % = 3,234 .( 5,800 2 — 50) X 51.75 % = 2,976 _( 5,600 3—50) X 51.75 % = 2,872 .At site
depletion

Present depletion -Main stem evaporation .
Probable future depletion:
Savory-Pot Hook .
Hayden steam plant..
Fruitland Mesa .
Bostwick Park .
Homestake Creek diversion
Pueblo - Eagle River.
Fryingpan-Arkansas
Ruedi Reservoir
Silt .
Colorado Springs- Blue River .
Denver-Blue River
Denyer -Williams Fork
Denyer-Moffat Tunnel
Denver-Eagle and Piney River
1. Englewood-Moffat Tunnel.
Independence Pass Tunnel
U. M. & I. Green Mountain
9.22 Total ...
Mainstem evaporation .

83. 9
77. 2
74. 5

Depletion
at Lee
Ferry

Accumu
lated
total

Percentage

1 , 725
52

1,777

46.1

-61

26
12
28
4
74
3
70
6
6

215
10
14
12
486

TETIT

-19

112
74
37
76
85
384

467
290

2,534

65.7

369

2, 903

75.3

--

Seeking authorization :
Animas- La Plata .
Dolores ..
Dallas Creek .
West divide
San Miguel
Total..

1,786

Salvage

Percent
100

-15

17,500 annual delivery at Lee Ferry - Tipton .
2 8,250 annual delivery at Lee Ferry - U.S. Bureau of Reclamation.
38,250 annual delivery at Lee Ferry - Tipton .
Senator ANDERSON. You did state that you would like to see the
Hualapai Dam constructed ?
Mr. BINGHAM . Yes, sir.
Senator ANDERSON. We appreciate very much the fact that you
have presented a very good paper and a very good study .
Thank you .
Senator Jackson .
Senator JACKSON . I have no questions. Thank you very much .
Senator ANDERSON . Senator Allott.
Senator ALLOTT. I think I have none, thank you.
Senator ANDERSON . Senator Jordan .
Senator JORDAN . No questions.
Senator ANDERSON . Senator Hansen .

Senator HANSEN. I have none, thank you, Mr. Chairman .
Thank you for a good statement.
Mr. BINGHAM . I thank you , Senator.
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Senator ANDERSON . Senator Moss.
Senator Moss. I will try to be very brief. I did have the opportunity
of reading your statement in full , Mr. Bingham , and therefore I
probably dredged up two or three points that I would like to under
fine that the rest of the committee have not had time to see yet because
of your brief oral presentation .
I was interested, for instance, in your characterizing Utah as the
second dryest State in the Nation. Am I right in saying that Arizona
must be thedryest State ?
Mr. BINGHAM. No ; I think you will find the State of Nevada is
the dryest. Arizona is third . That is a distinction we are not partic
ularly proud of, but that, I think , is the order.
Senator Moss. You are saying 'Utah is even dryer than Arizona,
then ?
Mr. BINGHAM . That is a fact.
Senator Moss . For that reason , we think that we must look very
carefully at whatever water we have in our State. Now Utah , you said,
had about 40,000 square miles in the drainage basis of the Colorado,
the Upper Basin of the Colorado River. How much of our State is
this inpercentage ?
Mr. BINGHAM. It computes about 48 percent of the area of the State
in the drainage basin .
Senator Moss. We also have some in the Lower Basin . About how
much is that ?
Mr. BINGHAM. That would include the Lower Basin area . The
Lower Basin area by itself would be 3,600 square miles, or about 412
percent.
Senator Moss. In the Lower Basin ?
Mr. BINGHAM . In the Lower Basin .
Senator Moss. And how much apportionment do we get of the
waters of the Upper Basin, the 7.5 million acre - feet that was decreed
for the Upper Basin ?
Mr. BINGHAM . 23 percent.
Senator Moss. So if you take 23 percent of 7.5 million acre -feet,
approximately how much water is this that we are entitled to ?
Mr. BINGHAM . The arithmetic, of course, is as Senator Allott has
already commented . You would substract first the 50,000 acre- foot
allocation to Arizona, applying the 23 percent to the remainder. Utah's
portion would be 1,714,000 acre- feet.
Mr. Moss. And how much do we contribute to the virgin flow of the
Colorado ?
Mr. BINGHAM . The State of Utah contributes, approximately, 2.4
million acre - feet to the virgin flow of the river.
Senator Moss . So if we could get our maximum entitlement, we
still would be contributing water to go on downstream out of our
State. In other words, we are not holding within Utah all that we
contribute to the river.
Mr. BINGHAM . That is correct .
Senator Moss . Is it Utah's position that assurances and the safe
guards that she is asking on this legislation is only to assure her that
she can develop her share that she has been allotted of the waters of
the river ?
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Mr. BINGIIAM . That is correct, Senator.
Senator Moss. Thank you ,Mr. Bingham .
Senator ANDERSON . Thank you again .
If we have problems, we will communicate with you. Thank you for
a fine presentation .
Mr. BINGHAM . Thank you , sir.
Senator ANDERSON . Mr. Goss.
STATEMENT OF FLOYD L. GOSS, CHIEF ELECTRICAL ENGINEER
AND ASSISTANT MANAGER , LOS ANGELES DEPARTMENT OF
WATER AND POWER, ACCOMPANIED BY WILLIAM A. MYERS,
CHAIRMAN, WATER AND POWER COMMISSION , CITY OF LOS
ANGELES, LOS ANGELES, CALIF.; MYRON B. HOLBURT, PRINCI
PAL HYDRAULIC ENGINEER , COLORADO RIVER BOARD, STATE
OF CALIFORNIA ; AND PETER G. LOWERY, SENIOR ELECTRICAL
ENGINEER, LOS ANGELES DEPARTMENT OF WATER AND POWER
Mr. Goss . Mr. Chairman, my name is Floyd Goss . I am chief
electrical engineer and assistant manager of the Los Angeles Depart
ment of Water and Power.
I have with me today on my left Mr. Pete Lowery, who is the senior
electrical engineer in charge of the resource development for the
power system of the Los Angeles Department of Water and Power.
On my right is Mr. MyronHolburt, who is the principal hydraulic
engineer for California's Colorado River Board .
I had expected to have with me also Mr. Gilmore Tillman, the
chief assistant city attorney for water and power . However, he is
very seriously ill , and was unable to be here, which he greatly regrets,
and so do I.
I appreciate the opportunity to present this statement on behalf of
the city of Los Angeles and its department of water and power in
connection with the Hualapai power project as it relates to the Colorado
River Basin project.
I shall endeavor to make these points:
First. The department of water and power recommends the immedi
ate authorization and construction of Hualapai Dam and powerplant.
Second. We recommend increasing the generating capacity of the
Hualapai powerplant from the 1,500,000 kilowatts originally pro
posed for the project to 5 million kilowatts as a combined hydro
pumped storage peaking plant.
Third. We believe that the peaking power from a 5 -million -kilowatt
plant, if the units were to be operatedas integral parts of the power
systems it serves, can be absorbed by the market within 6 years after
the plant goes into service, commencing, say , in 1976.
Fourth . Hualapai peaking power is more attractive to us than
peaking power generated by nuclear or fossil -fuel thermal plants, both
from the standpoint of lower cost and greater flexibility. It is assumed
that the Hualapai units serving us would be fully integrated into
our system for peaking and spinning reserve , and operated as a part
of that system , just as our present units are.
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Fifth. The financing and operation of the larger Hualapai power
plant can be accomplished in several ways. This can be done as at
Hoover Dam , where both the powerplant and dam were financed by
the United States, and the generating units are operated under Federal
agency contracts by the utilities responsible for repayment of their
cost.
Alternatively, each utility having an entitlement in the project
could prepay its share of the capital costs of a larger Hualapai peak
ing-pumped storage plant.
The department of water and power is willing to subscribe for a
share of this power on either basis. In either event, we would provide
our own transmission lines. If arrangements were made for prepay
ment by the utilities, the Federal capital required for the 5 -million
kilowatt plant would be several hundred million dollars less than
the Federal capital required for the proposed 1.5 -million -kilowatt
plant and transmission lines. The larger plant would, in addition,
provide a substantially greater contribution to the development fund
than the smaller plant.
Sixth. An early decision to proceed with the project is imperative,
because transmission lines to be constructed or reconstructed within
a short distance of Bridge Canyon, and now in advanced planning
stages, must be designed for larger capacities than are presently
contemplated, so that Hualapai power can be delivered to load centers
at the lowest cost and within maximum value.
As evidenced by its filing of an application, project No. 2272, as
amended September 1960, with the Federal Power Commission for
the construction of the Bridge Canyon power project, the Department
of Water and Power of the City of Los Angeles has been interested
in a project at this site for many years.
Expiration of the moratorium for an FPC license at the Hualapai
site caused the Department to review its position on this project
commencing in January of 1967. During this review, it became
apparent to us that the best use of this site to meet future power
demands would be as a combined hydro -peaking - pumped -storage
project with a greatly enlarged capacity of the powerplant. We are
very familiar with the advantages of this type of project, having
recently completed a 2 -year engineering study culminating ina con
tract with the State of California for a similar project at Castaic,
Calif.
We had discussed the peaking-pumped -storage concept informally
with representatives of the Colorado River Board and the Department
of Water Resources of the State of California, but the first public
expression of our interest in this project was made before the Sub
committee on Irrigation and Reclamation of the House of Repre
sentatives in March of 1967.
On April 5, 1967, the Colorado River Board of California passed
a resolution supporting the enlarged project.
Since our presentation before the congressional subcommittee, we
have met on several occasions with representatives of the U.S. Bureau
of Reclamation and with representatives of Pacific Southwest electric
utilities and water agencies. Considerable discussion was held con
cerning this complex project and potential problems which might
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arise. However, no information has been presented in these meetings
that would negate any of the conclusions contained in our proposal.
We are, today, more convinced than ever that Hualapai can be an
outstanding project of tremendous benefit to the entire nation .
COMBINED HYDRO - PEAKING - PUMPED - STORAGE DEVELOPMENT
Preliminary engineering studies which we have made indicate
that the Hualapai site should be developed as a combination hydro
peaking -pumped storage project rather than a conventional peaking
plant as originally proposed.
Under the new concept, low -cost energy from thermal plants would
be used to pump water back into the reservoir during off -peak periods.
This water would be released, together with the water required for
downstream use , during the hours of peak demand. The total Hualapai
generating capacity usable in this way would be 5 million kilowatts,
rather than the 1.5 million kilowatts planned under the old concept,
which did not include the use of pumped storage.
Sites such as Hualapai, which permit the development of both a
high -head regulated streamflow powerplant , and augmentation by
pumped storage, are extremely rare . The Hualapai site is ideally
suited to such an installation . The full value of the resource could be
obtained only by complete integration of such a plant into the systems
of the utilities which absorb the power . So integrated, it could be
operated with great flexibility generating from zero to full load .
For example, the units might at times be operated for spinning re
serve, available against emergencies in the system as instant insur
ance against blackouts. But when needed , the full capacity of 5 million
kilowatts might be generating power on peaks. At times, only part of
the plant might be at work , while at other times it could be fully
employed in pumping water back into the reservoir for later use .

TRANSMISSION
There are already a number of high -voltage transmission lines in
the vicinity of the site of the Hualapai project, some of them extend
ing to the southern California area. Additional lines are either under
construction or planned
in connection with the development of large
coal - fired plants in the Four Corners area and elsewhere on the Colo
rado River .

The incremental cost of a present increase in the planned capacity of
these lines to enable them to transmit Hualapai power to load centers,
including Los Angeles, is drastically lower than the cost of building
new lines later for the sole purpose of transmitting Hualapai power.
Time is therefore of the essence in making the decision to build this
dam and powerplant now , as contrasted with deferring that decision
POWER MARKET
We believe that substantially all of the 5 million kilowatts of peak
ing capacity which we propose can be absorbed within a period of 6
years, commencing in 1976, when the plant is assumed to go into
operation.
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The market area for this power can be considered to be generally the
area within a circle with a radius of 250 miles and centered at the
Hualapai site, plus southern California .
The utilities serving this power market area have already made com
mitments for generating capacity and associated transmission facili
ties to satisfy their requirements through 1973. Some commitments
have been made for theperiod 1974–75 , although most capacity addi
tions for this period are at this time only in an advanced stage of
planning.
We believe that the utilities serving this market area have not yet
made substantial commitments to construct the capacity which must
be added to their systems to serve the growth of load from 1976
through 1980. There is thus a present opportunity for Hualapai power
to supply that need , provided the decision is madenow .
It is estimated that the combined loads of these utilities will be about
28 million kilowatts in 1975, and 40 million kilowatts in 1980, a total
increase of 12 million kilowatts. With the addition of required reserves,
these utilities will need to add about 14 million kilowatts of capacity
during this 5 -year period.
Computer studies of expansion plans for our own system indicate
that about 30 percent of the added capacity will be peaking capacity,
which we believe to be a typical pattern of system development for
other utilities in the marketarea.
On this basis, the peaking requirement of the Hualapai power mar
ket area in the 5 - year period following 1975 will be 4.2 million kilo
watts. The remaining 800,000 kilowatts of the proposed 5 million
kilowatt capacity of the project - or any portion of that quantity not
reserved for pumping — could be absorbed very soon thereafter.
After consideration of our requirements and those of other utilities
in the service area , we believe that a reasonable share of the 5 million
kilowatt plant would be in the order of 1 million kilowatts for the
Department of Water and Power. However, if additional capacity is
made available for purchase, we would be willing to contract for sub
stantially more than this amount.
Cost to GOVERNMENT AND EFFECT ON DEVELOPMENT FUND
The total Federal investment in the dam, a 1.5 million -kilowatt
powerplant, and the transmission lines, as originally proposed, was
$ 540 million . The total Federal investment in the dam and the 5 mil
lion-kilowatt powerplant which we proposed could be as much as $729
million or as low as $ 254 million, or less than half the Federal invest
ment originally proposed for a projectless than a third as large.
The reduced Federal investment of $ 254 million would be the con
sequence of prepayment by the utilities of the capital cost of the units
serving them , and non -Federal financing of the transmission lines.
Other utilities may prefer Federal investment in the powerplant;
however, the Department of Water and Power would prefer to make
its own investment in this fashion, prepaying the cost of the units in
tegrated into its system .
The estimated capital cost of the dam and powerplant proposed for
the 1.5 -million -kilowatt installation was $ 234 per kilowatt. This capi
79-247-67
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tal cost estimate is reduced to $ 146 per kilowatt for the 5 -million
kilowatt plant which we propose. Based on the Federal cost of money,
the annual cost of capacity at the bus bar furnished by the larger
plant is estimated to be cheaper by about $ 3.50 per kilowatt- year than
the cost of capacity at the bus bar supplied by the smallerplant.
If capacity at the bus bar were to be sold for $ 4.60 per kilowatt-year,
the contribution to the development fund from the Hualapai power
plant would be approximately $1.1 billion at the end of 75 years. If
capacity were to be sold for as much as $7 per kilowatt-year, the con
tribution to the development fund from the Hualapai powerplant
would be $2.1 billion at the end of 75 years. The contribution from the
smaller plant was estimated to be $ 0.85 billion .
The quantity of energy generated by the flow of the stream would
be essentially the same for either size of powerplant. Additional
energy , however, would be generated on peak by the use of pumped
back water in the larger plant . This water would be pumped by low
cost off -peak thermal- generated energy supplied by the participating
utilities rather than by the United States.
CONSERVATION OF NATURAL RESOURCES
Statements have been made that steam peaking units and even nu
clear peaking units are economically more attractive than peaking
power from Hualapai. So far as we know, no manufacturer has offered
to either design or to buildnuclearpeaking units.
From our knowledge of the high annual capital cost associated with
nuclear units, we seriously question their attractiveness for this use.
Conventional fossil fuel-burning peaking units are notoriously in
efficient; hence they waste valuable, irreplaceable natural resources,
It is also a waste of a valuable natural resource to delay construction
of the Hualapai project beyond that date when there is a need for the
capacity and energy from this project within the area where it can
logically be marketed.
CONCLUSIONS
From our studies which are discussed briefly above, we have
concluded
( 1) A 5 -million -kilowatt hydro peaking -pumped storage de
velopment of the Hualapai site is feasible and will provide sub
stantially increased benefits as compared to the 1.5-million -kilo
watt plant originally planned for the site.
( 2 ) The utilities in the area can provide a market for Hualapai
power.
( 3 ) Since only incremental additions to existing and planned
transmission capacity will be necessary , economic transmission
from the project can be provided .
( 4 ) Authorization of the project at this time is necessary to
permit planning for integration of Hualapai capacity with other
capacity to be installed in the 6 -year period following 1975 .
There is included with the statement a chart showing the investment
in the Huala pai project under the alternatives suggested in my state
ment, and the investment in the smaller plant. I have also included
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with the statement, Mr. Chairman, a general description or conceptual
description of the 5 -million - kilowatt Hualapai combined hydro peak
ing and pump storage project , including consideration of the trans
mission power market and the effect on the development fund .
I will not read this additional material, but will ask permission to
submit it with my statement.
Senator ANDERSON. Without objection , that will be done.
( The attachment follows, together with the supplemental statement
of Mr. Goss :)
PROPOSED 5,000 -MEGWATT HUALAPAI COMBINED HYDRO PEAKING - PUMPED STORAGE
PROJECT INCLUDING CONSIDERATION OF TRANSMISSION POWER MARKET, AND
EFFECT ON DEVELOPMENT FUND

GENERAL DESCRIPTION
Proposed Hualapai Power Project
Recent development of the highly efficient reversible pump turbine and the
reversible electric drive unit which functions both as a motor and, in reverse ,
as a generator, makes possible the expansion of a potential hydroelectric devel
opment to a much greater generating capacity . At Hualapai, our preliminary
studies indicate that through the use of reversible pump turbines, an installation
of 5,000 Mw would produce much greater benefits than the original proposed
1,500 -Mw project utilizing conventional hydraulic turbines.
Basically, such a hydroelectric power storage project functions to convert off
peak electric energy which would generally be available to each of the partici
pating utilities, into potential energy , i.e. , the energy of water pumped to a higher
elevation by the reversible unit. This stored potential energy is then available
during on -peak load periods to drive the turbines, developing on -peak energy
which is of much greater value than the off -peak energy which was utilized for
pumping. During off-peak periods, any water which had been utilized, in excess
of stream flow , would be restored by pumping .
Project Design
The Hualapai Dam and Reservior are proposed to be thesame as those designed
by the Bureau of Reclamation as indicated in the Pacific Southwest Water Plan,
Bridge Supplement, Modified, dated January , 1964 .
Figure 1 indicates the proposed power plant layout which is also based on the
Bureau of Reclamation design referred to above ; however, two underground
power plants are indicated instead of one. Our preliminary design sketch indi
cates six units, each of 425 Mw capacity for each plant. Actual number and sizes
of units installed , as well as staging thereof, would be determined by the
participants.
Figure 2 indicates a single generating unit and its associated water ways .
This preliminary layout indicates a downstream surge chamber. Final design
studies may indicate that this will not be necessary, depending on machine
characteristics and length of the tailrace discharge conduit .
The tailbay , which is commonly called the lower forebay for a pumped storage
project, would be created by excavation of a tailrace discharge channel down
stream from the plant to the site of a weir. It is planned to excavate all of the
loose material, sand, gravel, and boulders from the river channel, and, in addition,
to excavate, by blasting, a channel of adequate width to handle the design genera
tion flow of 95,000 cubic -feet per second.
Due to the extremely flat slope of the river channel downstream from the
Hualapai Dam site , it is possible to create a pumping forebay of any desired
volume.
This weir will be located at a suitable distance downstream , and constructed
to such an elevation as to provide a storage of approximately 40,000 acre-feet.
It will be a reinforced concrete structure designed as a full over -flow spillway
having a capability of passing 500,000 cfs, which is the design flood flow . In the
lower portion of the tailbay weir will be a number of slide-gates which can be
opened to permit passage of the re-regulated flow to Lake Mead .
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When it is desired to accumulate water in the tailbay for pumping during the
forthcoming off -peak period, these slide- gates will be closed by remote control
from the power plant. Under these conditions, water from the turbine discharge
will accumulate in the tailbay, and be available for pump-back at the close of
the generation period.
Project Operation
The operation of this project has been analyzed on a daily and weekly basis in
terms of its effect on the water surface elevation in Hualapai Reservoir. Figure 3
indicates the variation in the elevation of the water surface of Hualapai Reser
voir during a normal weekly operating cycle. The variation on weekdays is indi
cated at 2.7 feet. However, on Saturdays and Sundays, the variation is approxi
mately 1.8 feet. The large surface area of the Hualapai Reservoir permits the
operation of this pumped -storage cycle on a weekly basis with thesesmall vari
ations in the elevation of the water.
When a generating unit of any participant is not in service for either pumping
or generation , this unit would probably be utilized as spinning reserve. Under
this condition, it is running as a motor, synchronized to the system , and immedi
ately available to pick up load . Compressed air is introduced into the runner
space, forcing the water level down to a lower elevation, so that the turbine
runner turns in air, not water. Due to the large storage capacity of Hualapai
Reservoir, in a large - scale emergency involving a number of the participants, and
perhaps extending over a period of many hours, the entire project generating
capacity would be available until the cause of the emergency was rectified .
Advantages of the Hualapai Site
The Hualapai site is unique in that it combines all of the following :
1. The geologic structure of the canyon permits the construction of a relatively
inexpensive arch dam of sufficient height to develop hydroelectric power in a
very economic manner,
2. Due to the very shallow slope of the river channel downstream from the
Hualapai Dam site, it is possible to create a pumping forebay of any desired
volume. Also, sufficient storage can be obtained to provide a re -regulating
function.
3. The proximity of the upper forebay ( Hualapai Reservoir ) to the lower
pumping forebay, represents a tremendous economic advantage for this location .
This proximity results in a minimum expense for water ways, and also minimal
friction-head losses which, in many projects, would be a significant economic
factor.
4. The flow of the Colorado River being regulated upstream at Glen Canyon
is an ideal circumstance. This permits the operation of a large project of 5,000
Mw for an appreciable period without pumping ; in contrast, pumped -storage
projects generally have to pump all of the water which they utilize at an over
all cycle efficiency of approximately 70 percent.
The combination of these attributes at one location is a rare circumstance .
This is especially true, considering the magnitude of the flow involved. Few
locations in the entire United States would provide the setting for the develop
ment of such a large peaking power plant.
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Transmission and Power Market
Transmission
Figure 4 is a map showing existing and planned generation and transmission
in the Pacific Southwest.
Power Market
The load estimates for 1975 and 1980 were taken from studies made by WEST
Associates. The area included in the circle of radius 250 miles shown on Figure
4, plus Southern California , was taken to be the power market area for Hualapai.
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Cost to Government and Effect on Development Fund
The total federal investment for the Hualapai Unit as presented in the House
Interior and Insular Affairs Committee report on H.R. 4671 ( 89th Congress)
was $ 529 million. The Paria River silt detention dam originally included in the
Marble Canyon Unit was estimated to cost $11 million. The breakdown by major
components is shown in the following Table :
Federal investment in 1,500,000-kw Hualapai project as estimated by the U.S.
Bureau of Reclamation
[ In millions of dollars ]
Hualapai Dam and Reservoir
Powerplant
Transmission system .
Construction camp and other facilities .
Coconino Dam and Reservoir ..

168
140
188
21
12

Subtotal
Paria Dam and Reservoir...

529
11

Total

540

Non - federal financing of the transmission lines would reduce the federal invest
ment by $188 million. The federal investment could be further reduced by non
federal financing of the power plant. The reversible units required for the
5,000,000 -kw peaking pumped-storage project would cost more per kilowatt
than conventional units required for a 1,500,000 -kw plant. However, the unit
costs of the larger plant would be lower for such items as the powerhouse,
larger units, intake structures, penstocks and tailrace facilities. For the pur
poses of this preliminary study we used the same unit cost for the complete
power plant as estimated by the U.S. Bureau of Reclamation. The 40,000 acre
foot afterbay is estimated to cost $50 million. Depending upon the extent of
federal investment in the larger -size power plant, the total federal investment
would range from $ 254 million to $728 million as shown in the following Table :
Federal Investment in Proposed 5,000,000-Kw Hualapai Project
[ In millions of dollars ]
Hualapai Dam and Reservoir
Construction camp and other facilities .
Coconino Dam and Reservoir
Paria Dam and Reservoir ...
Hualapai afterbay -----

168
13
12
11
50

Minimum Federal investment ..
Powerplant
Construction camp-

254
466
8

Maximum Federal investment-

728

The federal investment in a 1,500,000 -kw Hualapai Project exclusive of trans
mission lines is $ 352 million , or $ 234 per kilowatt. The estimated $ 728 million cost
for the 5,000,000 -kw Hualapai Project results in a unit cost of $ 146 per kw. Use
of the current federal interest rate of 3.225 percent and the maximum payout
period of 50 years gives an annual capital cost of capacity at the bus bar of $ 9.36
per kw-yr. for the smaller project, and $ 5.85 per kw -yr. for the larger project,
a difference of $ 3.51 per kw-yr.
A detailed year-by -year financial analysis was made of the proposed project
using procedures similar to those used by the United States Bureau of Reclama
tion . Except for the capacity charge, the assumptions were the same as those
used by the Bureau of Reclamation in its 1966 study of the Colorado River Basin
Project :
( 1 ) Pumping power delivered to pumps at 2.5 mills per kilowatt- hour for
irrigation , and $ 10 per kilowatt-year and 3 mills per kilowatt-hour for munic
ipal and industrial pumping.

336

CENTRAL ARIZONA PROJECT

( 2 ) Commercial energy equivalent to 3 mills per kwh delivered to the
load center.
( 3 ) Central Arizona unit municipal and industrial water delivered at
canal side for $ 50 per acre-foot and irrigation water delivered for $10 per
acre -foot.
Under the proposed plan, it is estimated that capacity at the bus bar would
be sold at no less than $4.60 per kw-yr. , and no more than $7 per kw -yr. The
contributions to the Development Fund under the above conditions are shown in
the following Table, together with the amounts estimated by the U.S. Bureau of
Reclamation for the $ 1,500 Mw plant.
Estimated contribution to development fund by project year 1975
(Millions of dollars]

From
Hualapai
powerplant
5,000 -megawatt plant; capacity, at $ 7 per kilowatt-year
5,000-megawatt plant; capacity, at $ 4.60 per kilowatt-year.
1,500 -megawatt plant ..

$ 2,093
1 , 125
845

From total
Colorado River
Basin project

$ 3,063
2,095
1,849

The above values are conservative since they do not include contributions to
the Development Fund from the additional energy produced from additional head
made available by the afterbay excavation .

Senator Anderson. This is quite a project. What surveys of the
market have been made ?
Mr. Goss. I used the survey made by WEST Associates, which is
a combination ofthe electric utilities, both public and private in the
States of Colorado, part of Texas, New Mexico, Utah, Arizona, Ne
vada , and southern California .
It is an organization that was formed for the purpose of planning
the future development of electric - generating resources and transmis
sion lines in the Southwest. They performed the study, and I used
that as a basis of determination of the market.
Senator ANDERSON . I think I am familiar with WEST. What about
the utilities ? Have they been asked about this ?
Mr. Goss. Judging by their interest, Mr. Chairman, in attending a
meeting that was scheduled for Los Angeles — we have had two meet
ings there on the project with representatives from utilities and water
agencies, from all of the States of the basin except Utah and Wyoming,
and judging by their enthusiastic attendance atthe meeting — their
interest in the project- I would say that the utilities in the area are
very interested in the project.
Senator ANDERSON . Are they willing to commit themselves to this
sort of thing ?
Mr. Goss . I have commitments from , of course , the department of
water and power, that is one, and three, the cities of Glendale, Bur
bank , and Pasadena; also the Colorado River Commission of Nevada,
Mr. Pat Head has indicated his interest in participating in theproject.
I have no other commitments as such , except statements made to me
that if the costs prove out and the problems of preference, the opera
tion of the preference law , can be satisfactorily resolved , other utilities
have indicated their interest with these reservations.
Senator ANDERSON . Are they public utilities ?
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Mr. Goss. Those indicating that interest are primarily privately
owned utilities.
Senator ANDERSON . That is a very interesting statement.
Senator Jackson .
Senator JACKSON. How much of the 5,100,000 kilowatts of installed
capacity at Huapalai Dam site would be peaking power only ?
Mr. Goss. It would all be peaking power only , Senator.
Senator JACKSON . One hundred percent ?
Mr. Goss. Yes.
Senator JACKSON. Would this peaking power be directly usable for
pumping on the central Arizona project ?
Mr. Goss. It it were used strictly as peaking power , it would not .
I proposed in the discussion that is submitted with my statement, that
the greatest benefit both to the central Arizona project and to the
use of the capacity by the participating utilities , would result from
an exchange of energy from this project for energy for pumping
furnished at pumping sites by the utilities in the area , which is similar
to the arrangement we have with the State of California.
Senator JACKSON. But the fact is that they would not be able to use
the power from Hualapai for pumping on the central Arizona project?
Mr. Goss. Yes, they could use it. Then, of course, it would not all
be peaking .
Senator JACKSON. It would cut into your peaking capacity.
Mr. Goss. It would reduce the amount of peaking capacity ; yes, sir.
Senator JACKSON. What percentage of the time would the
5,100,000–
Mr. Goss. Mr. Holburt reminds me that in one of the studies we
performed , we deducted the amount of capacity that we thought was
needed forpumping.
Senator Jackson. What percentage of the time would the 5,100,000
kilowatts peaking capacity be used; that is , what would be its load
factor, so to speak ?
Mr. Goss. We made a number of studies, Senator, and the beauty of
the pumped storage operation , of course , one of the great virtues of it
is its great flexibility, depending on the system requirements of the
participating utilities . We made a study of what we considered to be
a normal operation of the project. If you will excuse me a moment,
I have that here. We figured the normal operating cycle, 20percent of
the capacity would be assigned for spinning reserve by the various
, and during the weekdays the generating machinery would
systems
operate from 9 a.m. to 6 p.m .; on Saturday, from noon to 6 p.m .; and
on Sunday, from noon to 4 p.m. , with a total of about 55 hours, which
is about 30 percent capacity factor.
Senator JACKSON. What load factor is ordinarily required for pump
ing on the central Arizona project ?
Mr. Goss. I am not aware of exactly what load factor is required .
Senator Jackson . I think it is nearly 100 percent, if you check .
Mr. Goss. It is about 90 percent, Mr. Holburt says.
Senator JACKSON. Well, that is getting pretty close.
Mr. Goss. Yes.
Senator JACKSON. You answered certain questions that Senator An
derson raised about who was going to buy this. Would you elaborate
on that ?
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Mr. Goss . Yes.
Senator JACKSON. You are talking about a lot of peaking capacity
here. I will come to the Bonneville problem in a minute. As you know,
none of that has yet been committed and they don't expect to have
the line fully loaded until 1985 ; so tell me what commitments you
really have, what utilities, specifically ?
Mr. Goss. The only utility I can speak for as a commitment is the
Los Angeles Department of Water and Power. I have no other definite
commitments for any amount of power. I don't feel it is my place to
do that.
I feel that this is a matter that is between the Government and the
individual utilities, and I propose in this bill that the Secretary be
required to carry on the negotiation and obtain agreements, and con
tracts, with the participating utilities, which will repay the cost of
this project.
Senator JACKSON . Yes, but it is a very important consideration ,
isn't it, to know who your customers will be when you talk about
building this size facility ? With either a publicly owned or investor
owned utility, you have to sell your bonds on the basis of probable
customers.
I am putting it to you on a businesslike basis. What real opportunity
is there to dispose of this 5,100,000 kilowatts of peaking capacity ?
Mr. Goss. Senator Jackson, I am very happy you do put it that
way , because that is exactly the way I think this project should be
developed . Before any money is spent on this project, the Secretary
should have in hand contracts and agreements for participation which
will repay the cost of the project, and I think it can be developed at
a cost, from our studies it shows it can be developed at a cost, that will
be attractive to utilities.
I think the problems relating to the preference can be solved asthey
were solved with Hoover Dam and have been solved with other Federal
projects without violating the preference law. This should be done
before any money is spent on the project.
Senator JACKSON. Mr. Goss, you are an able engineer and I am not
questioning that. My only point here is that the Bureau has been
looking at all sorts of alternatives. They did not, however, come up
with this .
This is a relatively new idea, and I raise the question, whether it
has been properly thought through. That is why I am asking these
questions, and I have several more to ask.
Mr. Goss . Senator Jackson , if I may, I would like to qualify this
proposal a little bit. The Department, in the first place, has been
interested in this particular site on the Colorado River for a great
many years . The Bureau of Reclamation has been interested in this
site for many, many years.
A great deal of geological work has been done on this reach of the
river , beginning 'way back in the early twenties. All of that was
availableto us.
In addition , we made a detailed study of both a low dam and a high
dam at this site in 1960, and we had this study analyzed by a firm of
consulting engineers at that time in connection with our application
to the Federal Power Commission to build the project.
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Now, the consideration of pumped storage — as I say , we have been
interested in pumped storage because we were running out of peaking
capacity on our system , and weare gong to install principallynuclear
and some coal-burning units. We needed this kind of capacity to go
with them so that we can operate our system efficiently and reliably.
So we have been studying pumped storage over quite a number of
years. During the last 2 years we have been actively studying this,
together with the State, in connection with the development of the
Castoic pumped storage project on the California aqueduct.
So when we started looking at this from the standpoint of develop
ment of a pumped storage project, we had all of this experience as
a background.
We, furthermore, had the cost of the dam as estimated by the Bureau
of Reclamation and as reconsidered by them in 1963. We had our own
cost of the dam estimated by us in 1960. We had the cost of a high
dam estimated by the private consulting engineering firm we retained
for that purpose, so we had a considerable background of knowledge
to start out with .
We had a knowledge of the other utility systems through our asso
ciation with WEST and of the load growth of the market area. We
had a knowledge of the cost of the developing facilities in this area and
in the Southwest, and I think we had a sufficient knowledge upon
which to judge the feasibility of this project, and we consider it to be
a feasible project.
Senator JACKSON. When did you actually start on the development
of this plan ?
Mr. Goss. As a pumped storage project ?
Senator JACKSON . Yes.
Mr. Goss. Right after the first of this year, in January.
Senator JACKSON . The first of this year ?
Mr. Goss. Yes, sir.
Senator JACKSON. How far away is the Hualapai site from the Los
Angeles area ?
Mr. Goss . It is approximately 345 miles.
Senator JACKSON. You are talking about transmitting a lot of peak
ing power when you talk about 5,100,000 kilowatts . Would it be eco
nomical to build transmission lines that far to carry peaking capacity
with such a low-load factor ?
Mr. Goss. It would probably not be economical if a single line was
built for that one single purpose, and that is precisely why this project
needs to be authorized now , not at a later date, because right at this
moment the department of water and power , for example, in order to
participate in a large coal -burning plant on the Colorado River below
Davis Dam — is planning to increase the capacity of the three 287,000
volt lines between Hoover Dam and Los Angeles.
Now, we can add additional capacity to those three lines by raising
the voltage and changing the conductor at a very low incremental cost.
The same is true of other transmission lines that are existing and are
being presently planned. You can add additional capacity at a low
incremental cost that makes this feasible for Los Angeles.
Ordinarily, that would be too great a distance for peaking power,
if you just built one single line for that single purpose. But since we
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already have a substantial system of transmission either constructed
or in the present condition of being planned, by the incremental cost
of increasing the capacity above that necessary for other purposes ,
makes it feasible for southern California .
Senator JACKSON . The line would only be used probably an hour
or so a day, wouldn't it, if used for peaking purposes ?
Mr. Goss. No.
According to this schedule, which I consider to be a normal one,
the lines would be in use for 9 or 10 hours a day during the week .
Senator JACKSON. You are talking about bringing in the other load,
but I am talking about
Mr. Goss. No ; I beg your pardon, Senator. I am talking about
Hualapai power, using the run -of-the-river power , together with
pumped storage.
Senator JACKSON. I am talking about the peaking power . How
many hours a day would you be using the line for that?
Mr. Goss. Normally, about 9 hours a day, Monday through Friday;
about 4 hours a day on Saturday, and either nothing at all on Sunday,
or for a very short time.
Senator JACKSON . What would be the cost per kilowatt hour of
transmitting the peaking power over this distance ?
Mr. Goss. I don't have it per kilowatt-hour, Senator. We will get
that and supply it to the committee, for this normal operation. That
would vary, of course, greatly, with the way the individual utilities
operated .
However, we do have a direct comparison here, and you mentioned
the Northwest peaking power.
There are 1,050,000 kilowatts of Northwest peaking power con
tracted for. The department has signed contractswith the Bonneville
Power Administration for 525,000 kilowatts of peaking power from
the Northwest, from the Bonneville system . This we expect to bring
over our own direct -current line.
The cost of this power at the Oregon border is $7.50 based on the
fact that we exchange energy for it at the rate of 2,500 kilowatt -hours
a year for each kilowatt ofcapacity. In the early years, the Northwest
does not need this energy, and so they require us to pay 3 mills
for this. In other words, we are paying $ 7.50 a kilowatt- year at the
Oregon border, which is some 540 miles from the city of Los Angeles.
Now that we found it to be feasible, although it was not a great profit
to the Southwest, and there was a mutual benefit to the Northwest and
Southwest, arising out of this intertie, we signed our contracts and
are in the process of building the line. Comparedto Northwest peaking
at $7.50 at the Nevada -Oregon border, Hualapai would always be less
at Los Angeles.
Senator Jackson. As you know , we are building 1,300,000 -kilowatt
direct -current line from The Dalles to Hoover Dam . This is at a cost of
between $120 and $140 million. My understanding is that the line
should be completed, if it is on schedule, by 1972. As you know , its
purpose is to provide peaking capacity to the Southwest in the summer
and to the Northwest in the winter.
The information I have is that thus far neither the Bureau nor
Bonneville Power have signed any contracts for use of the 1,300,000

CENTRAL ARIZONA PROJECT

341

kilowatt capacity. The best information I have is that the line will not
be_fully loaded until 1980.
I raise with you the question of the marketability of the peaking
capacity that you hope to obtain from the proposed pump storage
facility at Hualapai.
Mr. Goss. Senator, it is a very good question. In the first place, as
you may remember, the department of water and power testified before
the Congress on the question of building the second line from the
Columbia River to the Boulder City area. In the first place, we did
not feel there was a market there for the power that would justify
building this line, and in the second place, it interfered with possible
customers over our own line, and we were at that time trying to find
someone to share the 1,300,000-kilowatt line wewere building.
I think the experience since the Department of the Interior,Bureau
of Reclamation , and the Bonneville Power Administration have been
trying to find people to contract for service over this line indicates
that the department of water and power was right when it testified
in opposition to the second line.
I don't believe that this Hualapai actually competes with that line.
I think the fact of the matter is that the cost of Northwest peaking
power delivered over the direct current line would always have a great
deal of difficulty finding a market in that area , because, frankly, it
costs too much , in my opinion , when it gets there.
Senator JACKSON. One can argue about that, but we are confronted
with a fact, not a theory, and that is that this power will be available
in 1972, 1,300,000 kilowatts. I wonder in this connection, by the way ,
if any studies have been made by you or your associates of the effect
of the Hualapai pump storage project on the loadings and the payout
on the Hoover -Dallas direct current line. Has any study been made
on that ?
Mr. Goss. No, sir, Senator. As I say, I think that the problem with
contracts over the direct current line to the Boulder City area is the
fact that although there is a need for peaking power, and there is a
need , there is a market for the surplus energy from the Northwest over
that line, but by the time it gets there, it costs more than the market
will bear, and that is something we always have to face in these
projects.
I think in the Hualapai project, the actual cost on the basis that
I used for evaluating a return to the Federal Government and the
participating utilities, the total cost of the project, is low enough so
that the market is there, and it will be salable. I know it is as far as
the department of water and power is concerned.
Senator JACKSON. What percentage, however, of the total that you
are talking about in peaking power are you willing to contract for ?
Mr. Goss. AsI say, we would be willing to contract for 20 percent
of the project. If it turns out, after surveying all the utilities, that
there is some left over, we would be willing to contract for an addi
tional amount.
Senator JACKSON . If this is a real good project, why don't you have
some commitments from the other utilities ? You are talking now about
20 percent. What about the other 80 percent ? Or are you going to take
an additional percent ?
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Mr. Goss. Weconsider 20 percent to be our share, based on a com
parison of the size of our system with the size of the other utilities
that might become customers for this. As I say, this is, I think
finding a market for this — is the subject of negotiation. It is a nego
tiation that should be carried on before any money is put into this
project.
Senator JACKSON . You will agree that finding a market for it right
now is a real problem .
Mr. Goss. No , I do not agree .
Senator JACKSON . You don't think so ?
Mr. Goss. I think the market is there, Senator.
Senator JACKSON . I would think you would have some commitments
from the other utilities. Your company, that is the city of Los Angeles,
has made a commitment, but why not the others ?
Mr. Goss. I have a statement that I can make for one other utility,
the Southern California Edison Co. They are very interested in this
project.
They have discussed it with us in great detail. We furnished them
with all the cost information we have. Their position is that they
have reservations on two counts: one is the cost of the project. They
would like to see that verified .
The second is the operations of the preference law, and their con
cern as stated to me, is they would not want to make an investment
in transmission lines, and facilities, in connection with this project
and have the preference law operate in such a way as to render that
investment idle. They have said to me, however, only the day before
yesterday, that this project, if it is authorized , they would expect to
sit downwith the Secretary to try to work out satisfactory agreements
for participation.
Now , that is as much of a commitment as I think anyone would be
willing to make, other than a preference agent such as the Los
Angeles Department of Water and Power. Under the operation of
the preference law , I think we would have full protection under the
preference law , and I think we would have first choice on capacity,
and I think we could finance this in any way that the Government
would care to go about it.
Senator JACKSON . That is what I was about to get to . Are you
supporting — I take it you are the customary preference clause which
would apply to the marketing of the 5,100,000 kilowatts ?
Mr. Goss. Yes, sir, the same as it did at Hoover power plant. I
think in consideration of participation in this I would propose no
change and this, by the way, Senator, is somewhat different from
the operations of the preference law that governs this departments
participation in the intertie project. In that case, the preference law
was somewhat changed. But I don't propose any change here.
Senator JACKSON . Let me put this question to you . Are there any
private utilities in the Southwest willing to purchase peaking capacity
from Hualapai subject to withdrawal for the use of preference agen
cies in their service areas ?
Mr. Goss. Senator, I am sure I can't answer that question for any
utility.
Senator JACKSON . That is pretty important.
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Mr. Goss. Yes, it is .
Senator Jackson . It goes to the heart of what you are advocating
here.
Mr. Goss. I don't think so, Senator.
Senator JACKSON . You don't think so ?
Mr. Goss. No, I do not.
Senator JACKSON. Well, I think you would have to get an affirma
tive answer to that question. I can't speak for the private utilities in
this regard because I haven't talked to them about it. I do know ,
however, this area of the preference clause is, shall we say , “ slightly
controversial.”
Mr. Goss. At least, Senator, we can say it is very interesting. How
ever, I will say
Senator JACKSON. Well, controversy is always interesting.
Mr. Goss. Senator, we have, I think, a pattern of the Hoover
powerplant under which the public agencies in Arizona, Nevada, and
California have participated in that project since its inception. Now,
I would think a similar arrangement could be made here.
The Arizona Power Authority, for example , in Arizona, is a prefer
ence agency . The Colorado River Commission of Nevada is a prefer
ence agency. We would include, consistent with our commitment with
the cities of Glendale, Burbank, and Pasadena, which are preference
agencies, we would include them in whatever participation we make,
and make arrangements to transmit their power to Los Angeles for
them , as we do in the case of the Hooever powerplant .
So I think the preference law can be handled here. It is not an
insuperable problem . But until the private utilities know how it is
going to operate. I am sure they are not willing to invest large sums
of money in the project.
Senator JACKSON . I am not going to pursue this any further at
this time, Mr. Goss, but I think by the questions and answers here,
obviously there are a lot of problems connected with this proposal
that are unresolved and that go the heart of the project.
I appreciate the effort that you have made. Obviously, a project of
this size has to be studied further and a lot more work has to be done
on it, and I have appreciated the opportunity to ask you a few
questions.
Mr. Goss. Thank you very much , Senator. I think the problems can
be solved as they were solved in the case of the Hoover project by
just requiring the project be authorized, and that no expenditure be
made until the Secretary has negotiated contracts and returned the
reimbursable portion of the project with interest over the life of the
project, and that can be done.
Senator JACKSON . One other question : who, incidentally, would
pay the losses on the Dallas-Hoover line ?
Mr. Goss. The losses ?
Senator Jackson . Yes ; who would pay the losses ?
Mr. Goss. You mean, the losses in energy ?
Senator JACKSON . No ; I mean the losses in connection with not
having a fully loaded line ; losses on the amortization of the project.
Mr. Goss. If you will excuse me for saying so — Senator, I don't
think that is my problem .
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Senator JACKSON . Isn't it a fact that the Bureau and the Bonne
ville customers would have to pay any losses ?
Mr. Goss . I am sorry; I can't comment on that. We made our com
ments when this was being authorized , and I don't wish to go further
than that.
Senator JACKSON . I mention this because of the fact that the power
will be available in 1972, and so far there are no contracts. Your
proposal has no firm commitments from any of the large users in
the Los Angeles area that you have had discussions with . I think
you have to have more than that, frankly, with a proposal of this
size , to make any sense .
Mr. Goss. So do I, before any money is spent on it. I think the
Secretary should have contracts and agreements to repay the cost
of the project. I certainly agree with you, Senator.
Senator JACKSON , Senator Kuchel.
Senator Kuchel. I would like to say, first, for a fellow who is
not an engineer, listening to your testimony, it is a great tribute to
your Department, to you and to the people with you , the vision
and the boldness with which you have sought to begin now to solve
a problem for the people of the city of Los Angeles 10 , 20, 30, 40 years
hence. We have moved apparently into a new era with respect to the
problems of meeting hundreds of millions of dollars' worth of indebt
edness when we are talking about furnishing electricity. Here is an
opportunity, as you suggest, where electric agencies, both publicly
owned and those which are investor-owned, could participate to an
enormous extent in lessening the burden on the Federal Treasury.
Tell me if you can, Mr. Goss, when Hoover Dam was authorized
in the Swing - Johnson Act and the Secretary was given the authority
to enter into contracts with publicly owned utilities or privately
owned utilities, there was a provision in that bill , was there not, that
Hoover Dam should not begin to be constructed until the Secretary
had sold entirely under contract the electricity that would be available
there ?
Mr. Goss. That is correct. He had to have contracts in hand that
would repay thecost of that project.
Senator KUCHEL. So what you are recommending with respect to
congressional authorization of the dam at Hualapai would be to adopt
precisely that same procedure so far as the construction of that
reservoir is concerned , and that the Secretary would not go forward,
and therefore would be free of any hazard , until he had similar
contracts ?
Mr. Goss. Yes, sir ; Senator, that is exactly what I am proposing.
And may I add , Senator, this is what we did on our 750,000 - volt d.c.
line .
Before we undertook to construct that line, indebted ourselves for
the construction of this over $ 100 -million project between Los Angeles
and the Nevada- Oregon border, we had agreements with others to
use the line that would make it economically feasible to the Depart
ment to do so, and contracts with the Bonneville Power Administra
tion for surplus energy and peaking capacity. Now , I think that
should be a prerequisite in these projects, and that is what I propose
in this one.
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Senator KUCHEL. I want you to advise the committee how it might
best proceed to consider what your Department has just recommended .
For example, as you know , the position of the Secretary of the
Interior with respect to the overall general Arizona project legislation
is different this year than it was in the last Congress.
Mr. Goss. Yes, sir.
Senator KUCHEL. That is a fact . We have to accept that fact. On
the other hand, do you not feel that the Bureau of Reclamation might
very well furnish to this committee specific technical information and
advice that would be helpful ?
Mr. Goss . Yes, Senator ; I do. As a matter of fact, when I came here
today, I only arrived in Washington last night — when I came here
this morning three different people handed me a copy of the letter
from Secretary Udall to the Honorable Wayne N. Aspinall, chairman
of the Committee on Interior and Insular Affairs of the House, and
it is a very strange letter, because in the letter Mr. Udall questions this
project on a number of points.
However, accompanying the letter and transmitted to Mr. Aspinall
with
the letter is an analysis of the Los Angeles Department of Water
and Power proposal for Hualapai Dam that not only finds the project
feasible from an engineering standpoint - he finds it feasible from an
economic standpoint, finds the current estimate of the cost to be well
within the limits that make it feasible.
Senator KUCHEL. Who are you quoting now ?
Mr. Goss. This is the Department of Reclamation .
Senator KUCHEL. Bureau of Reclamation .
Mr. Goss. Bureau of Reclamation of the Department of the In
terior, and they find that the market is slightly greater than I thought
it was .
Senator KUCHEL. I did not hear the end of that.
Mr. Goss. They find that the market for this peaking power is
slightly greater than I thought it was.
Senator KUCHEL. Is that so ?
Mr. Goss. That is so .
Senator KUCHEL. Well now, I suppose this committee can have a
copy of that.
Mr. Goss. This is a letter dated April 29, 1967 .
Senator Kuchel . Senator Allott reminds me that yesterday he
asked for any comments which the Bureau might have, and extracted
a commitment that they would furnish that for the record . I wish ,
however, that the committee might have the letter before it to study.
Senator JACKSON. Here it is.
Senator KUCHEL. I say this to my chairman of the full committee
in the absence of the chairman of the subcommittee. I will say , Mr.
Chairman , that if we have here a situation where the Bureau of Rec
lamation already has upheld the feasibility of what the city of Los
Angeles proposes to do , and finds marketability of a higher intensity
than what Mr. Goss himself has suggested would be present, I think
it is of enormous importance to this committee, because if our com
mittee were to consider the kind of central Arizona legislation we had
in the last Congress, then what you have suggested today, Mr. Goss,
would be completely relevant. As you know, several of us have legisla
tion which includes such reservoir authorization .
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Senator Jackson. Would the Senator yield just for a point of clari
fication, to avoid having anything misunderstood ? The Bureau has not
made a study of this. They have made an analysis. They are two dif
ferent things . There has been no study by the Bureau of this , as such .
It is simply an analysis, and the letter will bear this out.
Senator KUCHEL. I think that is an important point, Mr. Chairman ,
and with your approval, I would like to move that this committee
request the Secretary of the Interior and the Bureau of Reclamation
to proceed forthwith with a complete analysis of the city's proposal.
Senator JACKSON. We can certainly ask for the Department of the
Interior and the Bureau to come up with a full study of this, but I
want to point out, just so there is no misunderstanding of this, the
title of it is, “ Analysis of the Los Angeles Department of Water and
Power Proposal for Hualapai Dam.”This is on the appendix to the
letter right after the first page :
" Mr. Goss' presentation to the committee did not include sufficient
descriptive data on the proposedfiscal plan and financial arrangements
to provide a basis for engineering estimates and repayment studies.
It was necessary, therefore, to meet with Mr. Goss and members of
his staff and to review with them the descriptive data and assumptions
to be used in analysis. The plan described below is in conformance
with the understanding obtained of Mr. Goss' concept of his proposal . "
Mr. Goss. Yes.
Senator JACKSON . I just say that so we understand what we are
discussing
Mr. Goss. Yes, Senator ; they spent 2 days with me discussing this
proposal in great detail.
In addition to that, a party made up of engineers from the depart
ment of water and power, consultant Raymond Hill, and repre
sentative engineers from the Bureau of Reclamation went up to the
site and toured the river for some 20 miles below Hualapai Dam, in
order to determine if there were any problems in locating this afterbay.
They found as many as 50 sites at which it could be located . The
location is quite flexible.
Senator KUCHEL. Mr. Chairman , your point is well taken . This is
an analysis, and I do believe it would be in the public interest if you ,
as our chairman , requested a complete report on the feasibility of what
the city of Los Angeles Department of Water and Power has recom
mended to our committee.
Senator JACKSON. I think we can handle that by conferring with
them and figure out just how this ought to be handled. You know , of
course, if we get into a feasibility study, we would have to pass legisla
tion and everything else to undertake to do that. Let us examine this
ascarefully as w can.
Mr. Goss . Senator,may I comment on that ?
Senator KUCHEL . Yes .
Mr. Goss. Because of the time element here, I am well aware of the
fact that Arizona would like very much to have their project approved
this year, and California would like very much to have this problem
solved this year. Our interests are coincident in this, and the same, and
the last thing we would wish to do is to delay consideration of a bill
that would accomplish all our objectives in the basin .
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So I think the committee — we respectfully suggest to the committee
that they might consider authorizing this project, subject to a feasi
bility, an engineering feasibility study by the Bureau , and the nego
tiation of suitable contracts. That would save a lot of time.
Senator KUCHEL. I think it is an excellent recommendation. I think
it is something that this committee ought to consider, particularly in
view of the history of similar legislation with Hoover Dam .
Senator JACKSON. I appreciate the modesty of your request.
Mr. Goss . Thank you , Senator.
Senator JACKSON . In other words, this big project is to be author
ized conditionally. As you know , it is hard enough to get projects
through which require a feasibility study . With all due respect, I now
admire and I understand why Los Angelesis as big as it is.
Senator KUCHEL. May I ask you , Mr. Goss, on page 8 you have in
technical language two potential alternatives as to what at the end
of the period of 75 years would be available in the Federal Treasury
as revenues .
One, talking about capacity at the busbar could be sold for $ 4.60
per kilowatt -year, and the second to be sold for as much as $ 7 per kilo
watt- year. What, in your opinion as an expert and engineer, would
be a reasonable figure ? Would it be the smaller one, the larger one, or
something in between ?
Mr. Goss. I think it would be in between $ 4.60 and $ 7.
Senator KUCHEL. So that we are talking about revenues that could
be on the order of$1.5 billion at the end of the period ?
Mr. Goss. Thatis right, from this project alone.
Senator KUCHEL. Yes. You also mentioned that, in your opinion ,
this project would represent instant insurance against blackouts, black
outs which would cover what area -- the Pacific Southwest , the city of
Los Angeles, or how large would the insurance policy be ? How much
area would it cover ?
Mr. Goss. It could well cover all the States west of the Rockies ,
from the Canadian Border to the Mexican Border. As a result of this
intertie, the alternating current lines being built by the California
power companies and by the private utilities in the Northwest, the DC
fine being constructed by the department of water and power, as a
result of lines either already constructed or under construction, at
the present time all the utilities west of the Rockies, and I include in
that Colorado,because part of it is east of the Rockies, but considering
that is also interconnected as one system , anything that happens in
all of these States affects other systems.
For example, recently, the Bonneville Power Administration lost a
unit up on their system , and the department of water and power sup
plied a part of the capacity needed to keep the system stable during
that operation .
With the electric systems interconnected in this way, a catastrophe
on one system resulting in a loss of generating capacity could very
well throw all of the systems into instability, and shut them down.
The beauty of this project, by virtue of its size, by virtue of the
fact that the hydroelectric units can be very quickly brought under the
load , and by virtue of the location of them near a large concentration
of high voltage transmission lines, obviously , this would contribute
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greatly to the stability of the system and help to prevent a general
blackout such as we had in the Northeast section of the United States.
Senator KUCHEL. You expressed a preference for the kind of au
thorizing legislation relative to the kind of interest which the public
and private agencies would purchase, and I don't want to try to
elicit more information on that technical subject . But, Mr. Goss, does
the department plan to be in contact with the Bureau of Reclamation
relative to any additional developments of this recommendation which
you have made today to the committee !
Mr. Gross. Yes, I do ; and I also plan to be in contact with the
other utilities in the Southwest in connection with it. This is a re
source that should be developed , Senator.
I think it should be developed as a part of the overall plan of the
basin . The needs of the basin should be considered in this, and the
project should be developed as a part of the basin project, helping
to solve the other problemsof the Colorado Basin .
However, if the Congress decides not to authorize this project,
then I think the department might very well — the department of
water and power — might very well go to the Arizona Power Author
ity and others, and suggest that we get together and amend our pres
ent application and build this project strictly as a power project.
This is not the best way to do it. It should be done as a part of this
basin bill , but it is such a good project that I intend to pursue it , sir.
: Senator KUCHEL . I thank you very much.
Mr. MYERS. I am William A. Myers, chairman of the Water and
Power Commission of Los Angeles.
If I may inform the committee that the city of Los Angeles' gen
erating capacity today is around 3,100 megawatts, and in 10 years
we have to double that capacity ; and to be sure, looking forward to
ward this direction, that is precisely why for peaking power that we
this direction , that is precisely why for peaking power that we con
cantracted for the direct current high-voltage line from Bonneville to
Los Angeles.
I want to point out that it was only several months ago that Mr.
Charles Lewis told me his best estimate was that in 5 years the city
of Los Angeles would be sending more power back up to Bonneville
than they could ever receive, and we have no real firm estimate at
this time of what that line will do for us and the Southern California

Edison Co. , who are partners with us in this line, in the year of 1980.
We are now faced with a nuclear plant that we, 4 years ago, tried
to get going at Malibu , which apparently has been delayed due to cer
tain technical difficulties. The city of Los Angeles is participating
in this island plant.
Now , nuclear reactors are not pieces of machinery that you start
up from zero and turn on and turn off. They have to operate at a
relatively steady load factor. Now, we are looking ahead 10 years
hence to generation of more power, and peaking power especially.
The capital investment in peaking plants is exorbitant, and it is
not economically feasible. Our position is that we feel that by authori
zation of this project, which will take 9 years to complete if authorized,
will fiit into the scheme of things. Hence, where we need the power,
when we cannot really get a lot of power out of the Northwest, and

CENTRAL ARIZONA PROJECT

349

will be a payout project for further development of the Colorado
with a project, we have a real need in the city of Los Angeles and
southern California for peaking power.
Now , to be sure with the WEST Associates, integration of coal
power, and other power, they certainly operate on the same basis as
we operate our utility, and there isn't any question about it but what
this peaking power would not be attractive to them, and we did not
have contracts when we did get into the development of this direct
current powerline, with the idea to get it across, commit ourselves
into it at that time, and we have only recently firmed up some of those
contracts at that time.
It may be a bold undertaking, as some have said, but it is good
from an engineering point of view and, for us, it is good from an
economic point of view , and we think it is good for Colorado, and
we think it is good for all of the upper basin States and all of the
States on the Colorado, because it provides a means economically
to help the further development of the river.
Senator KUCHEL . I simply congratulate you. I think this is — I use
the term, “ boldness, " and I think it is . If you don't think that way you
would be unable to take care of the problems that the city of Los
Angeles will face .
Thank you very much.
Senator JACKSON . Senator Allott.
Senator ALLOTT. Thank you very much, Mr. Chairman.
I appreciate your statement, Mr. Myers.
Mr. Goss, I want to say to you that my service on this committee
is not as long as some others. I have only been on here 10 years. But
in my opinion , your statement is the clearest, most concise statement
of a very complicated engineering project, stated so that we nonen
gineering people may understand it, of anything I have seen in the
10years that I have been on this committee.
I congratulate you and I think you have carried your point well.
I don't want to gild the lily at all, but looking at your chart at the
end of your statement, we come down to this essentially in your pro
posal, that you propose a plan which will permit 5,000 megawatts of
production instead of 1,500.
Mr. Goss. Yes, sir.
Senator ALLOTT. You propose a plan which will permit $254 million
worth of Federal investment as compared with $ 540 million, and you
propose a plan which will produce power at the cost of $ 1.46 .
Mr. Goss. $1.46 a kilowatt.
Senator ALLOTT. $ 1.46 a kilowatt as compared to the $2.34 .
Mr. Goss. Yes, sir .
Senator ALLOTT. Per kilowatt.
So that upon all three counts, both as to the amount of production ,
the cost of the Federal investment, and the cost per kilowatt, you
outshine the proposal that the Bureau and the Secretary of the Interior
endorsed so heartily last year.
Mr. Goss. Yes, sir.
Senator ALLOTT. Are you acquainted, Mr. Goss, with S. 1242 intro
duced by myself, which is very similar to the Kuchel and Moss bills ?
Mr. Goss. Yes, sir.
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Senator ALLOTT. I recently added an amendment to that and I read
it to you . It is very short, to add in section 302 the following :
The Secretary is authorized and directed to continue to a conclusion the engi
neering and economic studies and negotiations with any non -Federal agencies
with respect to proposals by non-Federal agencies to construct and operate the
hydro - electric generating and transmission facilities to be installed at or in
connection with the Hualapai Dam and reservoir, including pumping storage
facilities and not later than 18 months from the date of the enactment of this
Act report the results of such negotiations, including the terms of proposed agree
ments , if any that may be reached , together with recommendationse thereon ,
which agreement, if any , shall not become effective until approved by Congress.

Will you comment on that ?
Mr. Goss . I think that is precisely the way we should proceed on this.
The one thing I think has been left out of prior consideration of the
project, on the smaller project, there was no consideration of the neces
sity of requiring the Secretary to do this before the project was author
ized and construction was started. I think your amendment is in line
with the considerations that I consider necessary.
Senator ALLOTT. Now you had some discussion with the distin
guished Senator from California and with the distinguished chairman
of this committee, about the intertie line between the Northwest
this is Public Law 88–552
Mr. Goss . Yes, sir.
Senator Allor . Which the distinguished Senator from Washington,
the chairman of this committee, was very vigorous in passing, and I
would like to read two or three sections, or portions of two or three
sections out of this act, and ask you a question at the end :
This is an Act to quarantee electric consumers in the Pacific Northwest first
call on electric energy generated at Federal hydro -electric plants in that region ,
to guarantee electric consumers in other regions reciprocal priority , and for
other purposes.
Section 2 starts as follows :
Subject to the provisions of this Act, the sale, delivery and exchange of electri
cal energy generated at, and peaking capacity of, five Federal hydro - electric
plants in the Pacific Northwest for use outside the Pacific Northwest shall be
limited to surplus energy and surplus peaking capacity .
Mr. Goss. Yes, sir.
Senator ALLOTT. You understand that, of course . And then continu
ing on in section 3 ( a ) , so there will be no question, I am reading
selected sentences out of this act — I have no objection to the whole act
being in the record if anybody wishes it :
The purchaser shall obligate himself not to take delivery of or use any such
energy to supply any load under such conditions is discontinuance of deliveries
from the Pacific Northwest in 60 days would cause undue hardship to the pur
chaser or in his territory and , further, the purchaser shall acknowledge full
responsibility if any such hardship occurs.
And then , reading another clause from the following section ( b ) :
Electric energy generated at Federal hydro -electric plants in the Pacific
Northwest which can be conserved , for which there is no immediate demand in
the Pacific Northwest at any established rate, but for the Secretary determines
there may be a demand in meeting the future requirements of the Pacific North
west — and I underscore the following - may be delivered for us outside that
region only on a provisional basis under contracts providing that if the Secretary
determines at a subsequent time that by virtue of prior deliveries under such
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contract, the Secretary is or will be unable to meet the energy requirements of
any Pacific Northwest customer, the purchaser will return the full amount of
energy delivered to him.
Then I would like to quote another part of a sentence from section 4 :
Any contract with the Secretary for the sale or exchange of electric energy gen
erated at peaking capacity of Federal hydro - electric plants in marketing areas
outside the Pacific Northwest for use within the Pacific Northwest, shall be sub
ject to limitations and conditions corresponding to those provided in Sections 2
and 3 for any contract for the sale or exchange of hydro - electric energy or peak
ing capacity generated within the Pacific Northwest for use outside the Pacific
Northwest.
I would like to ask you this question , Mr. Goss. In considering these
particular clauses here, or considering the act as a whole, which you
are acquainted with , I know, have you arrived at your conclusion
which you have stated here today, with full consideration of the tenta
tive nature of the deliveries you may or may not have from the
Pacific Northwest ?
Mr. Goss. Yes, I have.
Senator ALLOTT. Do you have any further comments ?
Mr. Goss . No, except, as I said earlier, Senator. It seems to me that
the preference, the operation of the preference law , has been accom
modated to many situations with equity to the areas involved . In this
case I don't think it would be necessary to make such an accommodation
as was made here.
Senator ALLOTT. Some questions were asked of you a while ago,
Mr. Goss, relative to what you had done to procure contracts. I am not
aware of any other situation in which a participant has to go out, or
that the burden has been put upon him . I thought this was the respon
sibility of the Secretary of Interior, with relation to reclamation
projects, and I think that is your position now , is it not?
Mr. Goss. That is it, Senator. That is my position. My efforts have
been to supply the utilities, all the utilities in the basin States, with
information and cost data and other data connected with the project
so that they can make an evaluation of it in their own particular
instance, and they have indicated great interest and have attended
these meetings, and it has been a full revelation of the project to all
of them .
Senator Allott. I thank you very much, Mr. Goss. I do, again,
compliment you on a very excellent statement.
Mr. Goss. Thank you, sir.
Senator JACKSON. Mr. Goss, I just have one question and I will then
turn to Senator Moss.
You mentioned a while back that this project would help the blackout
problem . Well , it would not help per se, would it, in dealing with a
blackout problem ? I mean , it is just another project, and that in itself
is not an assurance that you can deal more effectively with it ; is that
right ?
Mr. Goss. Yes , Senator ; I think that this project does help . The
problem , the serious nature of the problem created by the Northeast
blackout was not merely the interruption of service to a broad area
of the eastern seaboard , but the duration of that interruption , because
of the time required to get these large steam units back on the line
and operating, and the loss of generating capacity in steam plants due
to the decay of voltage and frequency.
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In the case of a hydroelectric plant, you are not concerned with
voltage and frequency as far as auxiliaries are concerned . They are
free of that difficulty, and they can be started and placed on the line
in a matter of minutes. As a matter of fact, the way we operate some
of our units at Hoover, two of them in particular, we operate them as
motors ready to start generating at a moment’s notice as reserve on
our system . You can't do that with a steamplant.
A steamplant can only continue to run as long as the system is stable
and the voltage and frequency are normal. If the voltage drops , the
frequency drops, as is the case in these widespread disturbances, then
the steamplant really is off the line and it takes hours to get it back
on the line.
Senator Jackson. What you are saying is that it has greater flexi
bility, but it is not a solution per se , in any sense of that term . We
have had blackouts in the Northwest and we are about 96 percent
hydro.
Mr. Goss. Yes, I know you have had interruptions. We have had
interruptions, too, but nothing as compared with the Northeast black
out, Senator.
Senator JACKSON . I understand that, but I don't know of any area
of the United States that has a higher percentage of hydro at the
present time than the Northwest .
Mr. Goss. That is true, and your excellent operating record up there,
I think, reflects this.
Senator JACKSON . Well, we are proud of it. I did not know whether
you were cranking in this blackout factor as a further aspect of the
cost -benefit ratio .
Mr. Goss. No, sir.
Senator JACKSON. Senator Moss.
Senator Moss. Thank you , Mr. Chairman. I regret, Mr. Goss, that
I did not have time to hear all of your oral presentation, but I have
read your statement, and I want to congratulate you on presenting this
matter very lucidly and in a very logical and compelling manner .
I am interested in this question of whether or not there will be
adequate market demand for the power if the 5 -million -kilowatt plant
is built.
Mr. Goss. I think you can use, for example , the department's own
system . Ten years ago our generating capacity was 1,600,000 kilowatts.
This year our generating capacity is 3,500,000 kilowatts.
Now , that is the amount of generating capacity we have to have to
serve the load of the city of Los Angeles, some 2,800,000 people. The
same thing that has happened to us is happening to all of the utilities.
Their load is growing at a rate thatmakes it necessary that they double
their generating capacity each 10 years.
This means that this area, as I have stated here, based on a study
by WEST Associates of the market, the very area that might be
considered as a proper market from the standpoint of distance from
this project, will havean increase in their required generating capacity
of 14 million kilowatts during the 5 years from 1975 to 1980.
As I say here, the combined loads of these utilities is estimated in
1975 to be 28 million kilowatts. By 1980, only 5 years later, it will be
40 million kilowatts. Presumably, by 1985 , it will be 56 million
kilowatts .
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Now, this is a normal experience that all utilities in the Nation are
going through and have been going through for a number of decades.
The situation , of course , is that we are dealing with bigger numbers
all the time. Ten years ago, the department of water and power was
installing generating units with a capacity of 156,000 kilowatts, each
unit 156,000 kilowatts. The unit that is going on the line on our system
right now has a capacity of 340,000 kilowatts.
In other words, the unit is twice as big. Our load growth is such that
we have to double our generating capacity in 10 years, and we have
to have larger units.
Now, as you add these larger units, and they are going to be nuclear
primarily in this area , because of oursmog problem in the Los Angeles
Basin , and because we cannot depend upon gas as a firm fuel for steam
plants in our area , the expansion of the generation in southern Cali
fornia is going to be primarily nuclear. We will expand to the maxi
mum degree possible the use of coal in the Four Corners area .
Thereis a tremendous concentration energy that we expect to par
ticipate in with the other utilities. With a nuclear plant, with the high
capital costs, the low fuel costs, the economy makes it necessary and
important that they operate at a very high capacity factor . As a matter
of fact, 100 percent of the time theyare available, they are at full load.
Since the load factor of your system is only about 62 percent, this
means you have to have other generation that operates effectively and
efficiently at a low capacity factor, and that is where this peaking
capacity of30 percent I mentioned here fits in very nicely.
This determination of the amount of peaking capacity is a result
of a computer study which we have run , and which other utilities have
run, in which we expand our system for 35 years, plug in the kind of
generation we think we are going to build during that period, and
determine what other generation matches it most effectively, most ef.
ficiently , and most reliably.
Senator Moss . You have computed this in relation to the added
thermal capacity and nuclear capacity that you anticipate in the south
orn California area ? This would fit in as the peaking part of that
expanded load !
Mr. Goss. Yes, sir, furnish peaking and furnish reserves, because
as you have these larger units up to 750,000 and 1 million kilowatts,
if you lose one of them , you have to have something else on the line
unloaded , ready to pick up that load immediately, and this project fits
very nicely that kind of use, and I assume that under normal opera
tion , 20 percent of this capacity will be operating purely as reserve,
not carrying any load, but ready to pick up.
Senator Moss. Thank you very much .
I find very fascinating the discussion that you have presented , and
one that is most impressive.
Senator JACKSON . Senator Fannin .
Senator FANNIN . Mr. Goss, naturally Arizona is very concerned
about this program , because we would like to know what will result
you talk about what can be done as far as power rates. You referred
to pumping. You referred to the water pump factor when you
state
Mr. Goss. Assumed in the study made, that was the assumption
made by the Federal Government in analyzing this project, that power
for pumping would come from the project.
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However, I think that the most economical use of this resource , and
the greatest economy in the supply of water to the central Arizona
project would result from an operation under which the energy from
the project would be sold to utilities, and the utilities then would
furnish the energy for pumping in the aqueduct.
Senator FANNIN . Naturally, we are interested in what that power
would cost, so in this respect you are not going to be of any assistance
to us. Is that a correct conclusion ?
Mr. Goss . Well, we could be , Senator, certainly . In other words, if
we participate in this project and we use some of the energy with our
peaking capacity, we could return that energy to you on a 90-percent
capacity factor basis. I think you could probably buy it more cheaply
from other utilities in your area, but I am not sure of that. We certainly
would be willing to negotiate on that basis.
Senator FANNIN . Have you talked to the Arizona Power Authority
with regard to this project ?
Mr. Goss. Yes, sir. They have been represented at both meetings
that we have held with the utilities and water users.
Senator FANNIN . They evidently do not have much hope for this
program from what I have been informed about it.
Mr. Goss . I can't answer to that, sir . They were very interested, and
their comments to me would not indicate that they found any dif
ficulties with the project.
Senator FANNIN . Of course , the time element is so very important,
and you mentioned that, too.
Mr. Goss. Yes.
Mr. FANNIN. Arizona is starving for water, as you well know .
Mr. Goss . Yes.
Senator FANNIN . With a new project coming along that more or less
upsets the planning and going forward, naturally we are concerned
as to what will take place.
Mr. Goss. Senator Fannin, I do not believe that this should delay
the central Arizona project or the basin project bill. If the committee
can find a way to amend the bill that includes the Hualapai project in
such a way that the project can be authorized, and the Secretary di
rected to obtain agreements with the participating utilities, I would
think that probably this is the way in which a basin project bill can be
best expedited.
Senator FANNIN. Were you here yesterday ?
Mr. Goss. No, I was not.
Senator FANNIN. I am sure that if you had heard the tetsimony of
the Secretary of the Interior, you would not make the statement as
far as the time element is concerned .
One problem , of course, you realize, is the opposition which has been
very much in prominence from the conservationists, the so-called con
servationists , and concerns what would happen when you have this
addition to Hualapai . The other problem is involved in construction
of a pump -back system .
Mr. Goss. As far as the operation of the reservoir above the dam ,
Hualapai Reservoir, I am sure that there can be worked out a regiment
of operation that will not interfere with the recreational use of that
reservoir.
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There is a reach of the canyon , a reach of the river, that will be
opened up for recreation to literally hundreds of thousands of people,
andwould be of great benefit as you have heard this morning. I really
don't believe the conservationists will oppose this.
Now , as to the pumping forebay which is a reach of the River below
the dam , there is a great deal of Hexibility, as I have said, in the loca
tion of the downstream dam that impounds an approximate. 40,000
acre - feet of water necessary for the pumping operation .
The level of this forebay would go up and down. It would vary,
somewhere between 130 and 145 feet ,although there is some flexibility
in this, too .
However, that stretch of the river certainly would not be available
for any recreational use, and people would have to be, for their own
safety , excluded from it as far a participating in the channel itself
is concerned .
However, I am sure, as an Arizonan, you are quite familiar with
this stretch of the river. Right now it is quite inaccessible. It is not
accessible by boat except in a very special kind of a boat, and then
with a great dealof difficulty.
The river is very dirty in this stretch and carries a lot of debris,
and this stretch of the river, out of the total stretch , the reach from
Glen Canyon Dam to Hoover Dam , I think , is a small detriment for
a great benefit.
Senator FANNIN. I understand that you have been utilizing the
studies that the Department of the Interior or the Bureau of Reclama
tionhave made in relationship to this project, the Hualapai Dam .
Mr. Goss. I have been using their studies, our own studies, and the
studies of our consulting engineers, in connection with this dam , and
this reach of the river.
Senator FANNIN. Have your people been on site ?
Mr. Goss . Yes, sir .
Senator FANNÍN . Making studies ?
Mr. Goss . Yes, sir .
Senator FANNIN . Down below the dam ?
Mr. Goss . Yes, sir.
Senator FANNIN. The forebay !
Mr. Goss . Yes, sir.
Senator Fannin. How extensively ? Core drilling, or anything of
that nature ?
Mr.Goss. No. That isn't necessary .

Senator FANNIN . Is this going to be a fill ?
Mr. Goss. I don't think there is a stretch of this river that has been
more investigated from that standpoint, beginning back in the early
twenties, by the U.S. Geological Survey.
Senator FANNIN. Below thesite ?
Mr. Goss. All through this area, and in addition to that , the Bureau
of Reclamation has made studies of many damsites in this area , and
in connection with our own application to build Bridge Canyon Dam ,
we studied other sites along here as well, so there is a wealth of infor
mation as to the geology.
Senator FANNIN . I know that you are better qualified than I am to
speak on the subject of investigation from the standpoint of engineer
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ing, but I have been down the canyon. I recall the extensive invest
ment that was necessary as far as the Marble Canyon site is concerned.
I am just concerned now as to what you have done in relationship to
the development, because I am afraid that we are going to have an.
other delay, a long delay.
Mr. Goss. We took along with us on a recent survey of this stretch
up the river 2 weeks ago , approximately, Consulting Engineer Ray
mond Hill , who has a great deal of experience on this river and on
other projects similar to this, and he found the location of this after
baydam feasible at a great many sites. He found some sites that were
preferred .
He found that we could get the equipment in there to do it, to do the
work, and since that time we have interviewed people engaged in this
kind of construction , and obtained estimates of costs, to check against
the costs used by the Government in their prior survey .
We were also able to, on this recent trip, make a more definitive
determination of the amount of excavation that must be done of loose
material. So I think the cost estimates that are being used here are
quite valid , quite within the range.
Senator FANNIN. From what you have said , I would judge that you
are still undecided as to the exact location of the afterbay ?
Mr. Goss. No.
Senator FANNIN. You said there are several sites being investigated.
Mr. Goss. No. There are several sites that can be used for this. The
final selection of the site will be the result of first, an economic deter
mination of which results in the best use of the reach of the river for
this purpose.
And, also, we will, of course, give consideration to the interests that
others have in this.
Senator FanniN . What is your estimate of the time that would be
involved in all of this work you have described ?
Mr. Goss . I have the 18 months that was proposed in Senator Allott's
amendment, which is adequate time. I don't think it should require
that long. I think we should be able to complete the engineering, feasi
bility, and development of this project, and negotiate the necessary
agreements within a shorter time than 18 months.
Senator FANNIN . But there is a great deal yet to be determined in
consideration of what will be done.
Mr. Goss . There is more to be determined but not a major amount.
Most of the work has been done—has been done in connection with our
own application - Arizona's application , consulting engineers’ studies,
and the Bureau's studies.
Senator FANNIN . Thank you, Mr. Goss.
Senator JACKSON . Thank you , Mr. Goss ; and your colleagues. We
appreciate having your testimony.
I am sure you understand that the questions do not have anything
to do, necessarily, with one's feeling toward the witness. We just have
to make a record here and get the facts.
Mr. Goss. Thank you, Senator. I greatly appreciate the opportunity
to be here.
Senator JACKSON . We appreciate your coming, and we appreciate
the fact that this is a tremendous problem . Obviously one cannot expect
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full and complete answers to things that have not been thoroughly,
and could not possibly be thoroughly reviewed in depth in the timethat
has been available.
We thank you very much .
Mr. Goss. Mr. Chairman , I have a question.
The letter from Mr. Udall to Congressman Aspinall — is that in the
record ?
Senator JACKSON. That was put in the record yesterday. I believe
I am correct. It was put in the record yesterday, my staff confirms.
Mr. Goss . Thank you, sir.
Senator JACKSON . Thank you, and we appreciate having your state
ment.
The first witness tomorrow will be Mrs. Ruth Weiner, Grand Canyon
Workshop, Colorado Open Space Coordinating Council in Denver.
We will resume at 10 a.m., in this room .
(Whereupon , at 5:10 p.m. , the committee adjourned , to reconvene
at 10 a.m. , Thursday, May 4, 1967.)
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U.S. SENATE,
SUBCOMMITTEE ON WATER AND POWER RESOURCES
OF THE COMMITTEE ON INTERIOR AND INSULAR AFFAIRS,
Washington , D.C.
The subcommittee met, pursuant to recess, at 10:05 a.m., in room
1202 , New Senate Office Building, Senator Clinton P. Anderson
( chairman of the subcommittee ) presiding.
Present : Senators Anderson , Jackson, Hayden , Bible , Church ,
Kuchel, Allott, Jordan , Fannin , and Hansen .
Also present: The Honorable Morris K. Udall, U.S. Representative
from the Second Congressional District of the State of Arizona.
Staff members present: Jerry T. Verkler , staff director ; Stewart
French , chief counsel; William Van Ness, special counsel ; Roy Whit
acre and Mike Griswold , professional staff members ; E. Lewis Reid ,
minority counsel, and Darryl Hart, assistant minority counsel.
Senator ANDERSON. We will continue the hearing.
I am going to ask my colleague , Senator Montoya, to present the
people who will be representing our State at this time.
Senator Montoya.
STATEMENT OF HON. JOSEPH M. MONTOYA, A U.S. SENATOR FROM
THE STATE OF NEW MEXICO
Senator MONTOYA. Mr. Chairman and members of the subcommittee ,
I wish to thank the members of the subcommittee for this opportunity
to appear here today in support of the central Arizona project and,
in particular, in support of the Hooker Dam portion of that project .
I am particularly pleased to be able to appear before this subcom
mittee so ably chaired by the Senior Senator from New Mexico, Clint
Anderson, because he, too, is equally aware of the benefits to be de
rived to the State of New Mexico from the proposed Hooker Dam .
This project has had a long and tedious legislative history. On
several occasions the Senate has approved authorizing legislation only
to see it die in the House . I hope that this year this long overdue legis
lation can be passed by both Houses of Congress.
The advantages of the central Arizona project are already a matter
of record, so I will not repeat them here . However, I do want to briefly
restate for the record our reasons for special interest in the proposed
Hooker Dam and Reservoirs.
In addition , we also have here with us this morning representatives
from the State of New Mexico who will go into more detail on the
various aspects of the Hooker Dam project.
359
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Very briefly, however, the Hooker Dam project is essential to New
Mexico for the following reasons:
( 1 ) The Gila River is an erratic stream that fluctuates widely on
both a seasonal and annual basis. Floods cause damage in the area and
deposit silt in irrigation structures and on the nearby farm fields. It
is not practical to construct permanent diversion structures because
of the fluctuating flow . Hooker Dam would provide needed flood
protection.
( 2 ) The economy in the Gila River area in New Mexico is largely
comprised of small , irrigated acreages combined with nonfarm activi
ties such as seasonal timber and mining operations. Reservoirs on the
Gila River would provide a dependable water supply for municipal,
industrial, and agricultural uses and would yield some additional water
in New Mexico for future requirements. Economic growth, therefore,
will be enhanced .
( 3 ) The recreation potential of the area would be substantially
improved and outdoor recreation, fish and wildlife benefits would
result for the people of New Mexico, the surrounding States and the
many visitors from all over the United States.
Water resources development as provided for in the central Arizona
project represent an important investment in the future of the South
west States and I urge your favorable consideration of authorizing
legislation.
Mr. Chairman , with your permission, I would like to introduce to
the committee the witnesses who expect to appear before you at your
sufferance here this morning.
Will these witnesses please stand up, and then they will later be
called by the chairman. Mr. S. E. Reynolds, secretary of the New
Mexico Interstate Stream Commission . Mr. I. J. Coury, chairman ,
New Mexico Interstate Stream Commission. Mr. Hilton A. Dickson,
Jr. , member, New Mexico Interstate Stream Commission . Mr. Claude
S. Mann , legal adviser, New Mexico Stream Commission.
I understand we have another New Mexican constituent who expects
to appear here in opposition and I would like to also present him to
the committee, Mr. Jeffry Ingram , Southwest representative.
Mr. INGRAM. I think you are incorrect , Senator. I am not appearing
for them . I hope this is clear to the Senator. I don't know who
misrepresented this.
Senator MONTOYA . Thank you , Mr. Chairman , for the courtesy you
have shown me.
Senator ANDERSON . Dr. Weiner.
STATEMENT

OF

MRS.

RUTH

WEINER,

REPRESENTING

THE

COLORADO OPEN SPACE COORDINATING COUNCIL, INC.; THE
COLORADO MOUNTAIN CLUB ; AND OTHER AFFILIATED ORGA
NIZATIONS OF THE OPEN SPACE COORDINATING COUNCIL , INC .
Mrs. WEINER. Mr. Chairman , members of the committee, I would
like to summarize my statement, and I understand that my complete
statement will be entered into the record .
I would also like to submit for inclusion in the record two supple
mentary statements prepared by members of the Colorado Open Space
Coordinating Council.

CENTRAL ARIZONA PROJECT

361

Senator ANDERSON . Without objection they will be included in the
record .
Mrs. WEINER . Thank you .
My name is Ruth Weiner. I am here as representative of the Colo
rado Open Space Coordinating Council and the Colorado Mountain
Club ; other affiliate organizations of the Colorado Open Space Coor
dinating Council which have specifically endorsed this statement are
listed at the end of the statement. The purpose of these organizations
in sending a representative to these hearings is to express the united
opposition of the Colorado conservation movement - represented by
the 19,000 Coloradans who are members of the COSCC affiliate orga
nizations — to the construction of dams in the Grand Canyon. These
groups are also united in their support of an extended Grand Canyon
National Park, from Lee Ferry to the headwaters of Lake Mead,
as has been proposed in H.R. 1305. As residents of the State of Colo
rado, we take strong exception to the abolition of Grand Canyon
National Monument and part of Grand Canyon National Park as
proposed in S. 1243, the bill introduced by the Senators from Colo
rado, the Honorable Gordon Allott and the Honorable Peter Dominick .
Although introduced by Senators from ourown State,this legislation
does not represent our point of view , nor do we find that it is repre
sentative of the position of the majority of urban residents of Colo
rado, who make up about two -thirds of the population of the State .
Since the Grand Canyon Workshop of COSCC began to publicize the
Grand Canyon issue in 1965, we have received support , voluminous
correspondence , and to date about $ 10,000 in nondeductible contribu
tions from people opposed to dams in Grand Canyon. About 50 percent
of this has been from Colorado, and another 25 percent from residents
of the Colorado River Basin States.
The only support for the Grand Canyon dams seems to come from
agricultural water users ( as represented by the National Reclama
tion Association , for example ) and other groups which benefit eco
nomically from Bureau of Reclamation projects. There has certainly
been no public outcry to construct dams in Grand Canyon. We would
be interested to know how the mail of the Colorado senators has gone
on this issue. In this connection , Senator Dominick wrote to a Denver
constituent in 1965 that he knew of no plans for building dams in the
Grand Canyon. We are also told that these dams will yield great
recreational benefits, especially for those too old and infirm to hike,
boat , and so on , yet we know of no testimony given by organizations
concerned with the welfare of the old and infirm in support of these
dams.
The correspondence and contributions we have received, on the
other hand, have come from people of all ages and walks of life.
Many of our correspondents comment that they are elderly. Some
have sent contributions for our campaign although they do not have
sufficient financial means to travel to the South Rim just to look
at Grand Canyon, much less boat down the river or rent a motorboat
on some lake there. We have had letters from people who are blind
who can never possibly see Grand Canyon — but who want it to remain
unchanged . The cross section of the American people that has con
tacted us seems to be totally unselfish in its desire to preserve part
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of our scenic heritage for all future generations to enjoy. It does
not seem to matter whether or not they will see , hike into or boat down
Grand Canyon .
We represent a point of view which is widespread in the Colorado
Basin States, even among many who stand to benefit economically
from the Colorado River Basin project : that damis should not be
built in the Grand Canyon unless it is imperative to the Nation's
security and welfare to do so. We in COSCC, and other conservation
organizations, have worked to coordinate this point of view and give
it à voice at these hearings. Gentlemen , our main reason for appearing
here is to demonstrate that there are citizens and taxpayers of Colorado
and other basin States who do not want any dams in Grand Canyon ,
and who have gone to considerable expense, for no personal gain ,
to say so in a public forum.
We also are well aware that recreation for any number of people
is not the main issue ; the United States would not spend $ 511 million
only to build an artificial lake simply for boating. However, the
recreational argument is used to try to “ sell” these projects to the
taxpaying public. The central issue in the proposed legislation is
water allocation in a water -short area , a problem by no means solved
by any of the proposed legislation. Some of the bills are indeed an
attempt to remove the problem from the States of the Colorado Basin
and place it on the U.S. taxpayer.
The administration proposal has gone in an enormous way towards
answering our fundamental objections and we congratulate the Secre
tary of the Interior on this.
We feel that the proposal for financing the central Arizona project
made by the Secretary of the Interior and embodied in the legislation
introduced by Senators Hayden , and Jackson is commendable and
imaginative, and represents more realistic thinking than prior pro
posals involving dams. While we have a number of reservations about
CAP, we do think the financing proposal is a valuable and imagina
tive one, and is consonant with our own suggestion that in some way
the users pay for the water , as they would inthe case of higher M. &. İ.
rates and the proposed ad valorem tax. A significant contribution
has been made by the authors of this proposal to conservation and
to the entire Southwest in determining that in this one instance the
Federal Government and private utilities could cooperate to provide
pumping power for CAP. In this connection , we are once again at
odds with other spokesmen from Colorado. The State still does not
support the financing proposal, but there are a fair number of Colo
rado citizens who do.
Although we support the financing proposal proposed in theHayden
and Jackson bills, CAP itself has brought with it a political frame
work of proposals, each controversial in its own right. There is some
justification for the opposition of our Governor, among others, to
authorization of CAP in the absence of assured augmentation of the
Colorado River. Importation is a complex and controversial affair,
in the rudimentary state of research, which has not yet even been
considered in detail by Congress. Other means of augmentation, such
as desalinization and cloud seeding, are also still in the exploratory
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phase and as yet extremely expensive. The entire augmentation
importation problem is properly the concern of the national water
commission, and should be presented to Congress in a separate pro
posal, for consideration on its own merits . TheMexican Treaty obliga
tion ought also to be considered by such a commission, and legislation
regarding it drawn up independently.
Second, there is pressure to authorize the five Upper Basin projects
proposed in section V of S. 861 simultaneously with CAP . I should
like to submit for the record, as appendix 1 of my statement, an
analysis of these five projects which was prepared by the Grand
Canyon Workshop of COŠCC in 1966. We feel that none of these
projects is justifiable on economic grounds-- the land in each of them
costs from two to five times as much to irrigateas it is worth after
irrigation. The Dallas Creek, San Miguel , and West Divide projects
are particularly objectionable from this point of view . These three,
and the Dolores project, would alter substantially the character of
areas now widely used for recreational purposes. The Dolores pro
ject, in particular, would destroy one of the last stretches of wild
river in Colorado. I would like to submit for the record the statement
of Dr. Henry Toll of Denver, who has done considerable boating
on the Dolores, in opposition to this project. We have no particular
objection as conservationists to the Animas- La Plata project, but
the economics of the project appear almost as dubious as the rest.
Perhaps some better projects could be suggested, or some other means
of guaranteeing water for Colorado.
We all know that the five Colorado projects are not being proposed
on their own merits, but primarily so that Colorado's water will be
used consumptively, thus laying a legal claim to it in accordance with
western water law. It would be more beneficial to the State, in fact,
if, instead of laying claim by using the water, the State of Colorado
could lease its share to downstream users by contract, since there
is a considerably longer growing season downstream . Under the pre
sent compact and water practice this is not feasible - a downstream
user can simply lay claim to the water, without having to pay for it,
if he is first to use it. We wonder if a different practice might not
be instituted . This was in fact suggested by Congressman Haley in
the House hearings in March .
Third , we feel we must register objection to the site proposed for
Hooker Dam , since the reservoir would invade the Gila wilderness.
Could not another site be selected downstream which would accom
plish the reclamation purpose of the dam almost as well ?
I also ask to submit for the printed record, following my statement,
a comparison of the Hooker and Connor sites. The Connor site is
26 miles downstream near Redrock , N. Mex ., and would not infringe
on the Gila wilderness.
Senator ANDERSON . Have you seen any of those locations ?
Mrs. WEINER. No, Mr. Chairman , I have not. This addition to the
statement was prepared by several members of our committee who are
extremely familiar with the area , who have seen it. I myself have not.
Fourth, whether or not it was so intended, the promise of CAP
water has led to some land speculation on the strength of promises
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alone. I would like to quote from a brochure distributed by Arizona
Properties, 20 South Scott Street, Tucson :
*** The Case Grande Valley is the Heart of the CAP which will ultimately
cost nearly $2 billion . This will create a lush garden state for millions of people
in a Shangrila atmosphere. It will bring a surge of new industry and resorts
into the Valley. Never before has so much money been spent on so few
people * * * .

Are the taxpayers of the entire Nation being asked to put money
in the pockets of Arizona land speculators? In this connection , a
considerable controversy now exists, according to several Arizona
newspapers, as to whether CAP is really a good thing for Arizona.
While we are not presuming to judge the pros and cons of this
argument, it seems significant that respected members of Arizona's
academic community question the value of CAP to the State .
Finally, we have taken the position before, and we reiterate it
here, that we cannot support CAP except in conjunction with an
extension of Grand Canyon National Park from approximately Lee
Ferry in the northeast to the headwaters of Lake Mead . The bill
introduced by Senators Allott and Dominick, S. 1243 , while extending
the national park boundaries to include Marble Gorge, abolishes the
Grand Canyon National Monument and puts this land and an
additional 13 river miles of the present national park into the Lake
Mead recreational area . This is a tacit admission that building a dam
which would impound water within the boundaries of a national park
or monument is neither within the letter nor the spirit of the law .
Nor does it seem the intent of the laws creating the national park
system and Grand Canyon National Park to permit downgrading
of a protected area from national monument to recreation area, and
to alter park boundaries, just to make a nonessential development
more convenient. Either passage of a bill like S. 1243, or construction
of the proposed Hualapai Dam , would set a pattern for eating away
land now preserved as national park and national monument. As far
as the Goss proposal which was presented yesterday is concerned, our
opposition toHualapai Damis not primarily because earlierproposals
were not economical, but because the dam is not presently necessary.
We cannot leave the subject of Hualapai Dam without commenting
on the recent proposal of Los Angeles Department of Water and
Power to prepurchase power from a Federal combined pump-storage
run of the river plant at the Hualapai site, which would have a 5
million -kilowatt capacity, and would thus be more reasonable eco
nomically. However, our opposition to this dam , and the opposition
to the Grand Canyon dams so widespread throughout the country ,
is not primarily because the earlier proposals were not economical,
but because these dams are not necessary. Similarly, the administra
tion's financing proposal for CAP is made primarily in order to spare
the Grand Canyon , not because the earlier Interior proposal was a
poor one economically. This point of view was given excellent expres
sion by Federal Power Commissioner Charles Ross in his statement
on the " scenic Hudson " bill-H.R . 13508 of the 89th Congress :
* * * a controversy has arisen over the necessity to develop the Colorado
River above and below Grand Canyon * * * the Secretary of the Interior is
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faced , as we were in the Storm King case, with conflicting interests. It is one
thing for the * * * Secretary to assure the Nation that a power development
will be compatible with other uses ; it is entirely a different thing to determine
without bias whether a power development should be constructed at all. In the
latter case, too frequently, both ourselves and the Secretary may well be influ
enced by our natural inclination to believe we can have our cake and eat it as
well * * * the Department's expertise ** * oftentimes obscure ( s ) the funda
mental issue whether our national heritage of historic sites and natural beauty
requires any development at all. There are certain intangible aspects of living
which cannot be adequately measured . It is those intangible features which
provide the quality of life which in turn maintains the moral, spiritual and
philosophic vitality of a nation . Economic vitality, on the other hand, and the
affluence that goes with it merely reflect the inherent stability of society result
ing from endeavors of those who have enjoyed the quality of life sought since
the beginning of time by every generation.
The administration's financing proposal for CAP, embodied in
S. 1004 and S. 1013, demonstrates the choice the Secretary has made ,
and a choice a large segment of the American people approve. More
over , we should remind ourselves that Hualapai Dam is being pro
posed now to finance importation of water into the Colorado, a project
not yet determined to be feasible or authorized by Congress.
There is no foreseeable reason to build Hualapai Dam , so let us pro
tect the entire Grand Canyon now, and end the threat of dams there .
There is considerable question as to whether Hualapai Dam is even
wanted , and by whom . We urge the removal of this dam , as well as
Marble Gorge Dam , from any legislation , and to enact legislation as
soon as possible which will make all of the remaining free river in
the Grand Canyon — 278miles of it - into a national park .
Senator ANDERSON . Thank you very much .
( The data referred to follow :)
The statement above was endorsed by the specific organizations, participants
of the Colorado Open Space Coordinating Council :
Aiken Ornithological Society , American Camping Association, Rocky Mountain
Section, Colorado Mountain Club, Colorado White Water Association, Denver
Beautiful, Inc. , Denver Field Ornithologists, Federation of Western Outdoor
Clubs, Mile-Hi Alpine Club, PLAN — Boulder, Regional Parks Association , Sierra
Club, Rocky Mountain Chapter, Springs Area Beautiful Association , and Trout
Unlimited , Cutthroat Chapter.
In addition, the following two organizations endorse the expressed opposition
to the Grand Canyon Dams, without giving their endorsement to other aspects
of the statement :
Colorado Federation of Garden Clubs and Colorado Federation of Women's
Clubs.
APPENDIX I
ECONOMIC PROFILE OF THE FIVE COLORADO PROJECTS
Animas- La Plata . — Total cost : $ 102 million ; allocation to irrigation : $97
million ; total acres to be irrigated : 106,000 ( 56% full service, 44% supplemental
service) ; number of acres Class 3 or 4 : 14,000 ; average cost of irrigation per
acre : $ 950 ; present average market value of land in the area : $ 100 /acre dry,
$ 300 / acre irrigated. Cost of irrigating is three times the value of land after it
is irrigated.
Dolores.—Total cost : $47 million ; allocation to irrigation : $39 million ; total
acres to be irrigated : 61,000 (53 % full service, 47 % supplemental service ) ; num
ber of acres Class 3 or 4 : 20,000 ; average cost of irrigation per acre : $630 ;
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average market value of land in the area : $ 100 / acre dry, $ 300 / acre irrigated.
Cost of irrigation is twice the value of the irrigated land.
Dallas Creek . — Total cost : $38 million ; allocation to irrigation : $27 million ;
total acres to be irrigated : 29,000 ( 52% full service, 48% supplemental service ) ;
number of acres Class 3 or 4 : 20,000 ; average cost of irrigation : $ 950 / acre ;
present average market value of land in the area : $ 100 /acre dry, $ 300 /acre irri
gated . Cost of irrigation is more than three times the irrigated land value.
San Miquel. — Total cost : $70 million ; allocation to irrigation : $55 million ;
total acres to be irrigated : 39,000 ( 68% full service, 32 % supplemental service )
no land classification available ; average cost of irrigation : $ 1,400 /acre ; present
average market value of land in the area : $ 100 /acre dry, $ 300 /acre irrigated.
Cost of irrigation is almost five times the value of the irrigated land.
West Divide.—Total cost : $ 100 million ; allocation to irrigation : $68 million ;
total acres to be irrigated : 40,000 ( 47% full service, 53% supplemental service ) ;
number of acres Class 3 or 4 : 19,000 ; Average cost of irrigation : $ 1,700 / acre ;
present average market value of land in the area : $ 100 / acre dry, $ 400 / acre
irrigated. Cost of irrigation is more than four times the value of the irrigated
land.
SUMMARY
The total cost of the projects is estimated to be $357 million, of which $ 286
million is allocated to irrigation. $ 232 million - 81 % of the irrigation allocation
is not recoverable from the projects but is to be paid for by antidipated surpluses
from the Colorado River Storage Project. Total land to be irrigated is 275,000
acres, of which 85,000 acres — about 30%-is known to be class 3 or 4 and only
marginally suited for irrigation. Average cost of irrigating over the five projects
is $ 1118 / acre. Is this the best agricultural use for $357 million ?
An example : the West Divide project. - Water from the Crystal River would
be impounded and distributed ; $ 62 million of the $68 million irrigation allocation
is for canals and tunnels to put 115,600 a-f of water on 40,000 acres , 19,000 of
which would be newly irrigated. Predominant crops : alfalfa , small grains, pas
ture, a little fruit . Growing season : 118 days / year ( frost- free ) ; elevation :
5,000 feet to 7,900 feet.
DISCUSSION OF THE PROPOSED HOOKER DAM AND RESERVOIR, NEw MEXICO
The proposed Hooker Dam on the upper Gila River in New Mexico, as a part
of the Central Arizona Project, should not be authorized for the following good
reasons : ( 1 ) its reservoir would infringe on the first established U.S. Wilder
ness Area , the Gila Wilderness ; ( 2 ) better alternative reservoir sites that would
not flood a Wilderness Area and that would better serve the reclamation pur
poses exist only 26 miles downstream near Redrock , New Mexico ; and ( 3 ) a
feasibility study providing documentation of the ( ooker site plan has never yet
become available. These points are discussed below .
( 1 ) Infringement of the Gila Wilderness . — The reservoir behind Hooker Dam
would extend from four to six miles as the crow flies and seven to nine river
miles into the Gila Wilderness Area , depending on whether a high or low dam
is built. This Wilderness Area was established by the Forest Service in 1924 ,
after Aldo Leopold and Clinton Anderson convinced the United States Forest
Service to set aside this tract as a wilderness reserve. The Gila was the first
Wilderness Area to be established in the United States. The deep canyon of the
Gila River above the Hooker Dam site is considered to be one of its chief scenic
attractions.
Though there is now a dirt road leading up the Gila River to the Hooker
Dam site and to the edge of the Primitive Area and 34 mile from the Wilder
ness Area boundary, improved heavy duty roads would have to be built in
this area for the construction of a Hooker Dam. The U.S. Forest Service antic
ipates that local sportsmen and recreation groups will pressure for establish
ment of marina facilities, concessions, and campgrounds along the reservoir.
Though , according to the Forest Service, the facilities needed to satisfy the
recreation needs of the general public will be confined to the lower portion
of the reservoir outside the Primitive and Wilderness Areas, the Forest Service
will have a very serious administrative problem keeping power boats out of
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the Wilderness, but letting unpowered craft in. We seriously question the sagac
ity and the principle of putting an artificial water highway across a boundary
of a Wilderness Area, thus creating a nearly insoluble management and admin
istrative problem ( the Forest Service Regional Forester at the Albuquerque
office has stated in writing that his agency will have to let any craft without a
motor into the “ Wilderness segment of the reservoir,” and that they will have
to keep motorized craft out. He was not able to say how this would be accom
plished ) .
This matter brings up an important legal and semantic point of definition :
how can there be a “ Wilderness segment of an artificial reservoir " ? Wherever
the shorelines of an artificial, a man-made reservoir encroach upon a Wilder
ness Area, neither the water surface nor the shorelines are Wilderness. A seven
to-nine-mile long impoundment with artificially fluctuating shorelines is in no
way analogous to a natural beaver pond, or to a lake created naturally by a
landslide. Many biological arguments support this point of view and these relate
to the size of the impoundment and the fluctuations that will be involved in
managing the water levels for irrigation downstream.
The construction of a Hooker Dam might , strictly speaking, require the re
drawing of the Wilderness boundaries around the impoundment area, and we
will oppose this move with vigor. The Wilderness Area was there first, and the
impoundment that would cover part of it comes 43 years later. The Wilderness
Act specifically states that the works of man shall be non-permanent in any
Wilderness Area. The way to avoid this man-made infringement into the
Gila Wilderness is to place the dam downstream where it will not conflict with
the Wilderness Area itself.
( 2 ) Alternative dam and reservoir sites that would better serve the reclama
tion purposes and recreation interests exist only 26 miles downstream at Red
rock, New Mexico. The enclosed map will show that the narrow gorge of the
" Gila Middle Box" above Redrock has a similar configuration with that of the
Gila Gorge in the Wilderness Area ; e.g., it is a narrow box canyon ; it also
is a scenically beautiful area, and it lies only 600 feet lower in elevation and
extends from 19 miles ( at its upstream end ) to 26 miles ( at the lower end )
downstream from the Hooker site. According to field geologists who have studied
both areas, two potential damsites exist at the downstream end of the gorge,
as indicated on the enclosed map ; according to them, the bedrock at this site
is as well-suited for a dam abutment as the rocks at the Hooker site, and the
geology of the reservoir area will provide a non -porous basin that will hold
water well. A dam about 240 feet high could be built at either end of these
Connor sites at an elevation of 4,320 feet, and this spillway level would flood
the gorge to just beyond its upper end, about to Ira Canyon, about one mile
below the lower ( Dale) McCauley farm . It would not affect ( cover) any farm
land and would serve be extensive Redrock irrigation district at and below
Redrock , New Mexico plus other districts downstream. The only farmlands
that would be served by the Hooker damsite that would not be served by the
Connor ( Gila Middle Box ) site area the two ranches owned by the McCauley's,
and four other small ranches upstream.
The Connor reservoir would lie almost entirely inside the Gila National
Forest, so there is little if any problem of land acquisition. The Gila Middle
Box damsites would be only about five miles upstream from Redrock, New
Mexico. Any type of mass recreation or use by power boats could be permitted
on the whole of this reservoir, thus presenting no administrative problems pecul
iar to the Hooker reservoir area.
A dam at the Connor site would be far more effective for flood control than
would a dam at the Hooker site, because it would retain water from four large
creeks that enter the Gila River below Hooker : Mogollon Creek, Duck Creek ,
Mangas Creek, and Bear Creek, plus several other large washes. According to
the U.S. Geological Survey , the tributaries between the Hooker site and Red
rock , New Mexico contributed as much or more flood runoff during the cata
strophic floods of 1941 and 1965 in this drainage as those above the Hooker dam
site. On the basis of the U.S. Geological Survey data , we feel that the proposed
flood control purpose of the Hooker site should be discounted in favor of the
much larger flood control service that would be provided by the Redrock site.
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The drainage area that would feed into the Hooker reservoir is outlined on
the attached map, and the additional drainage area served by the Redrock dam
site is also noted. The latter would increase the total water catchment area
by a hundred and fifty -five per cent. The streams in both the Hooker and Red
rock drainage basins drain off the Continental Divide and the high country of the
Mogollon Range. The U.S. Geological Survey runoff data make it clear that
a dam at the Hooker site would have comparatively limited value for flood
control.
( 3 ) Information Gap on the Proposed Hooker Dam . — The customary report
to Congress and for the benefit of other interested parties, in the form of a
feasibility report that would outline the Bureau of Reclamation's proposals
for this dam and reservoir and appurtenant works in detail, apparently has
never become available, if it was ever even drawn up. For example, the exact
height of the dam , the nature of the dam construction , the resulting storage
capacity , have not been made available to the public, and , as far as we can
tell, it has not yet been made available to Congress. This lack of documentation
is surprising in view of the fact that the Hooker Dam has been under consid
eration by Congress for two years, and by the Bureau of Reclamation for more
than three years. Basic details on the proposed Hooker Dam have not been
specified anywhere in the testimony presented at the hearings in 1965 and 1966
on H.R. 4671. Only about two paragraphs are devoted to the Hooker damsite in
the voluminous Pacific Southwest Water Plan ( 1964 ) printed by the Bureau
of Reclamaation in describing the Central Arizona Project. The only informa
tion we have been able to obtain concerning the Bureau's plans for the pro
posed Hooker site have been through the U.S. Forest Service ; their Albuquer
que office furnished us with data on the heights of the proposed dams at Hooker
( 4,882-foot elevation and 222 feet high ; 4,988-foot elevation and 333 feet high ) ,
and U.S. Geological Survey quadrangle sheets with the position of the proposed
dam and reservoir shown. They were not able to refer us to a published feasi
bility plan or a detailed report by the Bureau.
We feel that about as much information is now available on the Bureau's pro
posal for Hooker dam and reservoir as there is presented here on our proposed
alternative damsite at Redrock. If the Bureau of Reclamation's proposed high
Hooker dam will cost about 29 million dollars, the alternative Connor damsite
may cost less since it would involve a lower dam height in a similar geological
setting.
Relationship of the proposed Hooker Dam and reservoir to the Wilderness
Act. - In the definition of wilderness in the Wilderness Act, several points of the
Law must be considered in relation to the Bureau's proposal for Hooker Dam . “ An
area of wilderness is . . . defined to mean an area of undeveloped Federal land
retaining its primeval character and influence, without permanent improvements,
which is protected and managed so as to preserve its natural conditions and
which ( 1 ) generally appears to have been affected primarily by the forces of
nature with the imprint of man's work substantially unnoticeable ; ..
( emphasis added ) . Hooker reservoir would be a DEVELOPMENT; it would
destroy the primeval character and influence in the Gila Gorge. It would be a
permanent " improvement ; " it would not preserve natural conditions. It would
provide an imprint of man's work that would not only be noticeable but would
be obvious inside the existing Wilderness Area .
Section 2 of the Wilderness Act reads " ... in such a manner as will leave
them unimpaired for future use and enjoyment as wilderness, and so as to pro
vide for the protection of these areas, the preservation of their wilderness char
acter . . ” . ( Emphasis added ) . Hooker reservoir would impair the wilderness
character of the shoreline and cover with water the wilderness of the Gila Gorge.
In addition to these points, it is important to avoid setting new destructive
precedents for interpretation of the existing Wilderness Act. If an artificial im
poundment is considered a wilderness feature inside the Gila — our first estab
lished Wilderness Area in the United States, then in the future any such works
of man connected with reclamation projects could be termed a " wilderness
feature" in any other Wilderness Area in the United States. We must oppose this
interpretation of wilderness.
Item ( 4 ) under Special Provisions in the Act which permits the President to
authorize the establishment and maintenance of reservoirs in Wilderness Areas
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makes it clear that such projects must be “ needed in the public interest” and “ will
better serve the interests ... than will its denial.” We contend that the Connor
damsite will better serve the purposes declared for the Hooker Dam proposal.

SOME COMPARISONS BETWEEN THE HOOKER AND REDROCK ( CONNOR ) DAMSITES,
GILA RIVER, NEW MEXICO
The Redrock damsite drains an area 155 % larger than the Hooker site, and at
times of flood it catches 155 % more water discharge than Hooker, judging by the
catastrophic floods in 1941 and 1965. Maximum speed of floodwater flow and
therefore potential devastation is also 155 % higher at Redrock than at Hooker,
judging by the 1941 flood. Hence the flood control purpose of a dam in the upper
Gila R. would clearly best be served by a dam at Redrock . Only 19 miles of flood
plain lie between the Hooker site and the upstream end of the Redrock reservoir ;
this is the only stretch of the Gila that Hooker would serve but the Redrock
site would not serve for reclamation purposes. Within this area
a handful
of people, some residents of small towns such as Gila, Riverside and Cliff live
on the floodplain ; as of 1959, only about 43 dwellings existed within 800 feet of
the Gila River, according to our examination of aerial photographs and USGS
mays of the area . The acreage of potentially irrigable land within this stretch
is about 6,000 acres. For all the floodplain areas downstream from Redrock ( Gila
Middle Box, or Connor site ) the irrigation benefits of the two dams would be the
same .
The Redrock ( Connor ) reservior would flood only Forest Service land and less
than 200 acres of ranchland if it were built with a spillway elevation of 4320 '.
It would provide a scenic reservoir area of easy access for mass recreation , and
would have none of the administrative problems (keeping power boats out of
the Wilderness Area ) intrinsic to the Hooker site reservoir.
The most up to date and detailed data on evaporation rates at the two sites,
according to the U.S. Weather Bureau and the U.S. Geological Survey Water
Resources Division , only provide records from as far away as Tucson , and
Elephant Butte Dam area on the Rio Grande in New Mexico. Extrapolations
from these data provided by both agencies for the two damsites indicate that
there is no difference in rate of water evaporation between the two proposed
dam areas (Hooker and Redrock ). Calculations of possible water evaporation
from the reservoir areas will depend entirely on the surface water area or geo
graphic extent of the reservoirs .
The Corps of Engineers has studied the Redrock ( Connor ) site primarily in
terms of a high dam structure some 290 ft. high that would provide a reservoir
capacity equivalent to that for the high Hooker dam of 333 ft. height. But this
plan would involve a very expensive dam structure that would not only be in the
Gila Middle Box valley or gorge, but would extend upward on the rimrocks of the
gorge. The Corps' proposed high dam at Redrock would therefore spread the
reservoir water out over an immense geographic area, and hence would be subject
to excessive evaporation . However, if a lower dam of about 240 ft. height placing
the spillway at an elevation of 4320 ', the reservoir would lie almost completely
within the gorge, and evaporation would be much lower than at Hooker, either
with a high or a low dam there. The lower evaporation loss would be related
to the small surface area of a Redrock reservoir at elevation 4320 '. A low Red
rock dam set within the narrow gorge would probably be far less expensive than
a high dam at Redrock .
Considerations of the problems related to the Gila Wilderness Area boundaries
are of critical importance, in our view . An infringement by the reservoir created
by a high or low Hooker Dam into the Gila Wilderness should be strictly avoided ,
in our opinion. A discussion of this matter is presented in our attached written
statement.
In summary , flood control benefits would be superior at the Redrock damsite,
and irrigation benefits would be similar at the two sites, at least in terms of the
broad public interests, not in terms of local individual interest. Inasmuch as the
Redrock site would provide no administrative problem with a Wilderness Area
( but the Hooker site definitely would ) we strongly favor the construction of a
dam at the Redrock site. For all the reasons reviewed here we oppose the con
struction of a dam at the Hooker site .
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Basic data for proposed Hooker high and low dams and the Redrock ( Connor) Dam site
PUBLISHED USGS DATA ON THE 2 SITES , NEW MEXICO REPORTS

Redrock

Hooker

square miles .
Drainage basin area.
acre- feet per year..
Average stream discharge of Gila River at each site .
Maximum flow in flood of 1941 .
cubic feet per second ..
Minimum flow .
do ..

1 , 864
89, 770
25, 400
17

2, 829
139,000
40,000
3

OUR CALCULATIONS

Hooker high
dam
Reservoir surface area :
In scuare miles
In acres.
Reservoir capacity (acre -feet).
Cost ( Pacific Southwest water plan)..

3.6
2,300
285,000
(3)

Evaporation rate from reservoir, annual in inches (from USGS Professional
Paper 272 - D ; U.S. Weather Bureau Technical Paper 37 ; based on 10 years
data ).--

Low dam

(1 )
1 , 280
98,000
$ 28,000,000

Redrock ,
4,320 foot
elevation
1.2
787
2 84,000
( 3)

Hooker site

Redrock site

62

62

1 About 2.
2 Our calculation .
3 Estimate not available.
THE RIVER OF SORROWS
( By Henry W. Toll, Jr. )
But the river still mourns for its people
With weird and disconsolate flow ,
Dolores, The River of Sorrow,
Dolores, The River of Woe.

Alfred Castle King
" The Passing of the Storm "
Fifty miles northeast of the Four Corners lies Colorado's least known and
most characterful river. Like the Colorado main stem into which it flows, the
Dolores is striking for the relative absence of habitation along its banks and
the extremity of the wilderness through which it flows. Like the Colorado, its
future as a wild river is in jeopardy. As in the case of every area subjected to
massive dam-building, once we have progressed along this road, posterity has no
opportunity to either enjoy or return to the previous state. The author's pur
pose is to acquaint you with this remarkable river and a modicum of the history
which makes it so interesting, whether you be an aficionado of river - running, a
casual traveler to the Four Corners area , or purely a lover of the mountain West.
The mists of antiquity obscure who named the Rio de Nuestra Senora de las
Dolores and when they did so, but the padres, Dominiques, and Escalante knew
it by that name when they joined the river near the site of the present day town
of Dolores. That was August 11, 1776, and the search for a northern route to
the California missions, which was to become one of the great American sagas
of endurance and exploration , was still in its second week .
Less than six weeks before, the Declaration of Independence had been signed
in Philadelphia and the population of the colonies faced with a war for independ
ence could neither know nor appreciate the significance of the Spanish explora
tion in what was then another nation.
Three decades would pass before Pike's
" mistake” in geography would lead to the visitation of Santa Fe by an officer of
the United States. A century would pass before the ruins of Mesa Verde would
be discovered less than fifty miles away.
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The Spanish explorers encountered their first troubles in the upper canyons
of the Dolores and hence these become of historical interest in any considera
tion of the Four Corners area. The emaunuensis of the expedition , Escalante,
was to document its encounter with the uppermost canyons of one of the most
complex systems in the entire Colorado drainage basin and to leave names upon
the land which remain today. Accordingly, its traverse takes one through an
area as interesting for its history as for its rare natural beauty and the dra
matic change from sub -alpine to desert terrain .
If you are interested in fluminology and are looking for something distinctly
different in terms of western rivers, you will want to consider the Dolores. Like
some other challenges in this life, this should not be taken lightly or inadvised
ly. Otis Marston , the dean of Colorado river -runners and writers notes that
“ this river is no run for beginners ; it has some very difficult water, requiring
much skill to negotiate " . The Dolores differs from other desert rivers in that
its flood waters are icy cold, its descent rapid, its channels more rock - cluttered ,
and its lability of flow extreme. The stakes of the game are higher and a swim
in its snow - fed waters is alleged to be a vivid experience.
Also critically different for the would -be navigator is the sharply delimited
season in which the river may be attempted. Time is of the essence and de
pends upon the magnitude of the winter snowfall in southern Colorado and the
time of the thaw. A random consideration of flow tables will show that fluctu
ations from less than 100 second feet to more than 10,000 second feet may
occur annually. Only in late April and early May is the stream flow sufficient to
attempt a traverse of the river.
Of the approaches through Colorado to the Four Corners area , the least con
ventional but most characterful courses southward from Montrose 26 miles to
Ridgway. At Ridgway , the well-beaten tourist track lies southward to Ouray
and Silverton ; however, in summertime when the weather is good , Highway 62
West from Ridgway joins 145 at Placerville to constitute the more " direct" but
not faster route to Cortez. If you know Ouray and Silverton, then surely you will
want to follow the Lizard Head Pass route through the upper watershed of the
Dolores. Shortly after cresting the pass ( 10,222 foot elevation ), the road joins
the Dolores as a sparkling mountain stream. The peaks of El Diente ( 14,200 feet )
and Mt. Wilson ( 14,236 feet ) dominate the basin. Snow water discharged from
the slopes of these giants will drain into the Colorado River at an elevation of
4,090 feet after a 250 -mile course as tortuous as it is precipitous .
When you reach the town of Dolores, you will have spanned the less navi.
gable portion of the stream. In the mid - 1880's this valley was an area in which
the red man still manifested his domain and resented the intrusion of the
white. One early settler, Mr. T. H. Akin, noted “ cowmen had to go out together
as if a man went out alone he hardly ever returned as the Indians got him " .
It was also near the town of Dolores that one of the nation's earlier trans-basin
water diversions was made. Here a two -mile tunnel built in 1885–86 by Major
Hannah diverts water into the Montezuma Valley of the San Juan watershed.
West of Dolores the road to Cortez turns south and the river turns abruptly north
to enter the first of the canyons which also bears the name Dolores. The re
markable physiographic feature of this part of Colorado is the fact that the
river coursing roughly northward cuts “across the grain ” of a series of alternate
uplifts and valleys which lies perpendicular to the river's path. In this traverse,
the river cuts not only across the grain of the country but also across the geo
logic and human history of western Colorado as well. The most dramatic example
of the geomorphic aberration of the river is the Paradox Valley through which
the river cuts at right angles to the long axis of the valley entering and leaving
through sharp clefts in the southand north Valley walls. To give a rough idea
of the spacing of these canyons and their intervening valleys, the sequence can
be tabled as follows :
40 miles
Dolores Canyon
24 miles
Gypsum Valley ( Intervening )
Slick Rock Canyon.
33 miles
7 miles
Paradox Valley
8 miles
Paradox Canyon .
29 miles
Mesa Canyon --Gateway Canyon30 miles
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The last three valleys merge one upon another and do not exhibit the paradoxi
cal phenomenon seen in the upper portion.
For purposes of running the river there is an excellent launching site at the
Bradfield Ranch a few miles west of Cahone at the Glade Bridge crossing.
In May, on the upper reaches, one should be ready for cold nights and heavy
frost. At times this frost may reach a thickness of several inches and is then
designated by the uninitiated with the title of snow.
The usual philosophical arguments as to the type of equipment to be used are
present here as elsewhere. The author feels that the optimum is a 7-man inflat
able raft manned by one individual. Ten-man rafts can be used very satisfac.
torily ; however, in the tighter stretches these are much less maneuverable. Their
greater width and larger oar span increase the niceties of navigation. Kayaks
have been used and portage is possible throughout the entire length of the river,
but, except for the very expert, the stretches from Slick Rock to Bedrock , and
to a lesser extent from Bedrock to Gateway, offer less hazardous kayak water.
Below Gateway, only the most expert kayak travel is again advised .
The stretch from the bridge near Cahone to Slick Rock offers beautiful camp.
sites, occasionally in groves of spectacular Ponderosa pines. Rapids in the area
of Glade Canyon and below can be run at random by rubber rafts with sharp
attention to rock hazards. In the area where the canyon flexes sharply ( almost
180 ° ) in the area of the Mucho Grande Mine is a major obstacle of the upper
canyon . This rapid, christened “ Snaggletooth " by " Doc" Marston, is one to look
at. To the author's best personal knowledge, it has been portaged more times
than run . The water level factor is critical here as the barrier rocks at the top
at some levels of water bar the approach to the natural shoot below . In any
event, the drop is impressive and the runner will wish to savor the anticipation
of the attempt. A primitive road at this area renders portage easy . In the event
of miscalculation , the foot trip to the nearest outpost of civilization can be
described as arduous.
Escalante and his companions took their fresh supply “ on the hoof” and for
them the dense underbrush of the canyons and the " slick rock ” of the sandstone
walls, known even today as the Escalante sandstone, impeded the progress of
the longhorn Spanish steers and was a tribulation for animals and men alike.
The tortuosity of the Slick Rock Canyon and the height of its walls limiting
access and escape deflected the Spaniards eastward in Gypsum Valley. This
decision made with judicious “casting of lots" and due consideration of the
mountain wall evident to the west was an historic decision which ultimately led ,
by a circuitous north and west route, to the discovery of the Great Salt Lake.
The magnificent mountain vistas of both Gypsum Valley and Paradox Valley
which so influence Escalante are one of the striking features of the terrain , and
in the Spring, white- capped ranges of Utah, particularly the La Salles, stand in
striking beauty .
The Dolores Canyon ends as the river transects Gypsum Valley. The two popu
lation centers of Slick Rock and Poverty Flats offer an opportunity to replenish
supplies of potable drinking water. Below Slick Rock is small Glen Canyon with
magnificent sandstone walls which opens again into the larger main Valley. The
Slick Rock Canyon lying beyond also shares some characteristics of Glen Canyon
and through it the river takes a most tortuous course which includes a classic
Muleshoe Bend , a small edition of the Bowknot Bend of the Green in Labyrinth
Canyon. In Slick Rock Canyon are a number of interesting side canyons and a few
very primitive cliff dwellings. Deer and semi-wild stray stock, particularly
burros, add entertainment to the trip. At one spectacular spot, the river abruptly
narrows to a total width of 15 or 20 feet, and the boat running through is
literally poured from the spout of a pitcher. In no canyon in the Colorado system
is there less evidence of the hand or presence of man. It is a pleasant and rela
tively easy boat trip from Slick Rock to Bedrock.
Emerging from Slick Rock Canyon , the river enters the Paradox Valley. Here,
as at Slick Rock above, a highway crosses the river affording lateral access to it.
Here also, at the thriving population center of Bedrock, the sole resident of the
town maintains a store where supplies may be obtained. The Paradox Valley
was once extensively occupied by a Pueblo Indian culture, of which sixteen sites
have been identified. This entire population , according to legend , was wiped out in
a single day by hostile maurauders from the north . Today much of the evidence
of their occupancy has been obliterated by the rapidity of erosion in the area
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and the blowing sands. Petroglyphs are to be found in this area in La Salle
Creek and also south of Bedrock in the main river canyon. The annihilation of
this entire local culture inspired the opening stanza quoted above.
The Paradox Valley was famous in western history as a route through which
rustlers and bad men traversed to sell stolen stock in the mining camps or to rob
the banks of the same communities. Tom McCarty, the surviving escapee of the
famous Delta Bank Robbery, returned to this valley after his escape. More than
one rustler of yore forgot in his carefully laid plans to account for the high
Spring floods in the Dolores to find, what he had remembered in another season
as a modest stream, a raging river, and his escape with stolen stock a dangerous
challenge instead of a foregone conclusion . Early day reports indicate “fights
between cattlemen over brands were frequent."
The early settlers of the Valley entered from the Utah end in 1883 and their
wagons were lowered by rope from ledge to ledge. For many years law was admin
istered from the sage brush court, and such encumbering formalities as the right
to counsel or to be present at one's own trial were usually not allowed to clog the
wheels of justice. Tradition has it that at least a dozen homicides occurred in
this Valley. One acquittal of an accused came when the majority of those in
court that day found that the victim was “ a dangerous member of the commu
nity ” . The 'apparent consensus was that the shooting had improved the moral tone
of the community. The local cemetery was established in 1886— “ The Valley was
such a healthy place we had to shoot a man to start a cemetery ”.
The Paradox Valley proper is 25 miles in length and two to five miles in width.
It has been used by one sociologist as a sufficiently sequestered place to warrant a
study of the effects of outside world events on an isolated population. One
scientific writer, considering its unique features and geologic history as reflected
in the Valley's walls, rendered such scientific rhetoric as “ the rimrocks speak
in the voice of mystic beauty to the changing lights of the dawn and sunset " .
The meander of the river through the valley divides the water -blessed “ West
Paradox ” from the arid " East Paradox” . In the Spring, nesting waterfowl
abound in the natural but unprotected refuge. The river exits through a sharp
notch in the northern wall to enter Paradox Canyon. This short canyon above
the junction with the San Miguel contains three rapids. The last of the three,
located about a mile above the junction, embraces a few decisions better made
from bank than mid-stream.
At the San Miguel junction, Mesa Canyon begins. Clinging to the sandstone
of the East wall of Mesa Canyon are remnants of the almost unbelievable
“hanging flume". This structure, years in construction and costing $ 173,000
( dollars of the 1890 type ), was part of a hydraulic placer project which ran
for seven years without completion and with total loss to the investors. Only a
partial skeleton of the flume remains today. What was not taken for local
construction suffered the whips and scorns of time. The heavily anchored sup
porting timbers, too difficult to remove, remain like the fossil of an unending
serpentine dinosaur undulating along the curves of the canyon wall for six or
seven miles.
At low water Mesa Canyon is a tedious trip. Once the spectacle of the flume
is passed , a martial line of buttes, each too similar to the last, is the order for
an entire day. Mesa Canyon culminates at long-awaited last with the Knife
Edge Butte which incises the sky above the town of Gateway. This cleaver -like
fin of rock was sculpted in ages past by an ancient river in whose now dry bed
the town of Gateway stands.
For those who choose to go on from Gateway, thirty interesting miles remain
with three major rapids. At high water only the first of these is formidable. Six
or seven miles below Gateway the lie " The Narrows " . Failure to look at this
rapid prior to transit will give the survivors something to tell their grand
children about. After acquiring a fine head of velocity from a steep and con
stricted shoot, the river breaks into three boulder-strewn channels. For a full
half-mile, the runner will wish to know with exactitude the course he proposes
to take. Again portage may be undertaken, this time on a road which extends
from Gateway to the ranches below. Distance, not terrain, is the principal adverse
factor in considering portage. After this one, the rapids below are an anticlimax.
The river again enters the sandstone, winding past several ranches and a heron
rookery to join the Colorado . A mile beyond the junction lies the Dewey Bridge,
with several spots in the general area where one can “ take out " . After one
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week ( optimum running time ) and one hundred and seventy miles later, you
are in desert country totally different from the point of departure. Do not under
rate the Dolores. With reasonable skill and a little luck it may not be " The River
of Sorrows".
Publicity in extensive amounts may lead to invasion by the many of a spot
once loved for its solitude. The romance of this area , seldom trod by human foot,
may be in some measure destroyed by more general knowledge thereof. Why
then an article of betrayal such as this ? The reason is simple and cogent. Sev
eral of the Colorado Basin plans call for damming the Dolores at multiple levels
with all that this implies ecologically and aesthetically for the downstream areas.
In the case of the Dolores, the effect to be anticipated is perhaps more profound
than in many others. An evaluation of the Dolores was undertaken in the Spring
of 1965 by the Colorado Mountain Club and the Colorado White Water Associa
tion . That study supported the thesis that the Dolores should be preserved as a
" wild river " . This article is written to encourage support of the position that it
should be so designated and protected. Let us not change the opening poem to
read
But the people still mourn for their river
With weird and disconsolate flow ,
Dolores, The River of Sorrow,
Dolores, The River of Woe.
DON'T DAM THE DOLORES

Senator ANDERSON . Mr. Reynolds.
STATEMENT OF S. E. REYNOLDS, SECRETARY OF THE NEW MEXICO
INTERSTATE STREAM COMMISSION ; ACCOMPANIED BY I. J.
COURY, CHAIRMAN ; HILTON A. DICKSON , JR ., MEMBER ; AND
CLAUD S. MANN , LEGAL ADVISER, NEW MEXICO INTERSTATE
STREAM COMMISSION
Mr. REYNOLDS. Appearing with me are Mr. I. J. Coury, chairman of
the New Mexico Interstate Stream Commission , who represents the
northwest part of our State on that commission ; also Mr. Hilton Dick
son , former attorney general of the State of New Mexico, presently
city attorney for Silver City , a member of the Interstate Stream Com
mission , representing the southwest corner of our State. Also with us
is Mr. Claud Mann , legal adviser to the New Mexico Interstate Stream
Commission . Mr. Chairman . if he may, when I have finished sum
marizing my statement, Mr. Mann would like to address himself briefly
to a legal question.
Senator ANDERSON . Very well.
Mr. REYNOLDS. The central Arizona project, as it would be author
ized by the legislation being considered by the Subcommittee on Water
and Power Resources, includes the Hooker Dam and Reservoir on the
Gila River in New Mexico as a unit of the project. This unit would
provide flood control, outdoor recreation , fish and wildlife benefits, and
a firm water supply through river regulation for municipal , industrial ,
and agricultural uses.
The Gila River system drains about 5,600 square miles in New
Mexico . It rises at about 11,000 feet in timbered and mountainous ter
rain and descends to about 3,600 feet as it flows into Arizona. A major
portion of the basin in New Mexico is included in the Gila and Apache
National Forests.
The economy in the Gila and San Francisco River areas in New
Mexico is sustained by small, irrigated acreages combined with cattle

CENTRAL ARIZONA PROJECT

375

grazing operations, seasonal timber operations, and other nonfarm
employment. Fishing, hunting, and other recreation activities are of
growing economic importance .
Historically, the mining of gold , silver, and copper contributed sub
stantially to the economyof the area. The mining of gold and silver
has declined since the turn of the century but the Kennecott Copper
Corp. still carries on a large copper mining and milling operation just
outside the Gila River Basin near Silver City. This activity employs
about 1,400 people.
The Phelps Dodge Corp. is now constructing, at an estimated cost of
$ 100 million, the first stage of a large copper ore mill. This first stage
will process about 25,000 tons of copper ore per day and will employ
about 600 workers. Subsequent stages of development for milling and
smelting could employ an additional 1,000 people .
The Bureau of Reclamation, using funds provided by the State of
New Mexico, has made a reconnaissance investigation of the potential
ities for improved and more intensive utilization of the land and water
resources of the Gila River Basin in New Mexico (Memorandum
Report, Upper Gila River Investigations in New Mexico; January
1963 ). The Bureau's study shows that there is an obvious need for
area redevelopment and that such redevelopment could be substan
tially advanced and the general economy of the area enhanced and
stabilized through land and water resource development programs
described in the reporton the studies.
The Gila and San Francisco Rivers are erratic, silt - laden streams
that fluctuate widely both on a seasonal and annual basis. Flood flows
cause damage in the area and deposit silt in irrigation structures and
on the fields. Permanent diversion structures are not presently prac
tical because of the fluctuating flows.
Reservoirs on the Gila River system would provide flood protec
tion and yield additional water in New Mexico for future require
ments for municipal, industrial, irrigation, and recreational purposes.
The fact that a major portion of the Gila River Basin in New
Mexico is included in national forests and wilderness areas suggests
the important recreational potential of water resources development.
The recreation potential of the area is substantial because of its prox
imity to the population centers at Albuquerque, El Paso , Phoenix, and
Tucson .
New Mexico supports authorization of the central Arizona project,
including the Hooker Dam and Reservoir unit in New Mexico.
Section 304 of S. 861 , S. 1242 , and S. 1409 would direct the Secretary
of the Interior to offer to contract with users in New Mexico for water
from the Gila River system in amounts that will permit consumptive
use of water in New Mexico not to exceed an average of 18,000 acre
feet per year over and above the consumptive uses provided for by
the decree in Arizona v. California , et al., when the central Arizona
project is completed and in operation. That section would further
direct the Secretary to offer to contract with water users in New Mox
ico for water from the Gila River system in amounts that will permit
consumptive uses of water in New Mexico not to exceed an annual
average of an additional 30,000 acre - feet. This further increase in
consumptive use would not begin until works capable of importing
-25
79-247-67
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water into the Colorado River system have been completed and water
sufficiently in excess of 2,800,000 acre- feet per annum is available from
the mainstream of the Colorado River forconsumptive use in Arizona
to provide water for the exchanges authorized.
These provisions are consistent with the Arizona -New Mexico agree
ment reflected in a memorandum dated May 12 , 1966 , and addressed
to Senator Anderson by Congressmen Rhodes, Udall, and Senner, of
Arizona and in a letter to Congressman Udall from Senator Anderson
dated May 16, 1966. Copies of these documents are attached to this
statement.
S. 1004 and S. 1013 would authorize only 18,000 acre - feet of in
creased consumptive use in New Mexico conditioned upon the comple
tion and operation of the main aqueduct of the central Arizona proj
ect. If the Congress finds it wise or necessary to allay the concern of
the Columbia River Basin States by excluding from the legislation
any authorization of studies of projects to importwater to the Colorado
River, New Mexico can agree to provisions which would authorize
only 18,000 acre - feet of increased consumptive use in New Mexico.
However, if studies of works which might reasonably be expected to
augment the supply of the Colorado River by importation and other
wise in an amount sufficient to provide as much as 2.8 million acre
feet annually for consumptive use in Arizona are authorized, the
legislation should also authorize, as would S. 861, S. 1242, and S. 1409,
additional consumptive uses in New Mexico of 30,000 acre- feet an
nually for a total of 48,000 acre - feet annually as contemplated by the
Arizona -New Mexico agreement.
We are confident that studies and projects to augment the supply
of the Colorado River by an amount sufficient to give Arizona at
least 2.8 million acre - feet of consumptive use will be authorized ulti
mately — and with the support of areas having a surplus supply. We
fully expect that, when this is done, Arizona will honor the May 1966
Arizona -New Mexico agreement in its entirety .
The Eel River Flood Control and Water Conservation Association's
recent recommendation that California's north coast be considered
as the initial source of water to meet prospective shortages in the
Lower Colorado River Basin gives some hope of a noncontroversial
proposal for augmenting the water suply of the Colorado River. New
Mexico earnestly hopes that the subcommittee will give its careful
attention to this opportunity for mutually benefiting areas of surplus
and areas of deficient watersupply .
New Mexico recognizes the desirability of a compromise on the issue
of new power dams on the Colorado River, and does not object to
eliminating the Marble Canyon unit from consideration for authoriza
tion . Furthermore, New Mexico does not object to deferring the au
thorization of the Hualapai power unit if other means of financing
and furnishing low -cost pumping power for the central Arizonă
project, whichare satisfactory to the Congress, can be devised .
At the House hearing the Wilderness Society raised questions con
cerning the Hooker unit, because the Hooker Dam would back water
into the Gila wilderness area . At a capacity of 265,000 acre - feet, the
Gila Reservoir at normal water surface would back water about six
tenths of a mile through the Gila primitive area, and about 7 miles
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into the Gila wilderness area . There would be at normal water surface
a total of 141 acres of the primitive area inundated , a total of some
480 acres of the wilderness area inundated .
The Gila wilderness occupies about 438,000 acres of the 2.7 million
acre Gila National Forest, that is, the Hooker Reservation would affect
about one-tenth of 1 percent of the Gila Wilderness Area . The Wilder
ness Society suggested that there were preferable alternative sites
downstream from Hooker. Perhaps I should say that they suggested
there might be, and asked that these alternative sites he investigated.
As a matter of fact, the downstream sites have been carefully evalu
ated by the Bureau of Reclamation in studies dating back to about
1930 .
These downstream sites , particularly the Lower Cliff site and the
Connor site, are all more costly than the Hooker site would be. The
reservoirs. at these sites would inundate developed areas along the
Gila River, and each of them would have a greater amount of loss by
evaporation from the reservoir for a comparable yield than would the
Hooker site.
Senator ANDERSON . Mr. Reynolds, how long have you been State
engineer ?
Mr. REYNOLDS. Nearly 12 years now , Senator.
Senator ANDERSON. Have you visited this area !
Mr. REYNOLDS. Yes, I have been in the area.
Senator ANDERSON . Have you seen Hooker Dam site !
Mr. REYNOLDS. Yes, sir.
Senator ANDERSON. Is it heavily burdened with trees ?
Mr. REYNOLDS. Not at the damsite. This is rather rough -looking
channel there, gravel, sand .
Senator ANDERSON . You have seen more gravel than trees .
Mr. REYNOLDS . At the site and immediately above it ; yes, sir .
Senator ANDERSON. Go ahead.
Mr. REYNOLDS. The society seemed most concerned about the prece
dent- setting implications of the Hooker proposal. This concern seems
ill founded to me. The Hooker site was reserved for water resources
development in 1916 by water power designation No. 1. This is, Sena
tor, about 8 years before your efforts toward having that named the
first wilderness area. That was done, you will recall, in 1924 .
The consideration of the potential Hooker project was responsible
at least in part for the provision in the Wilderness Act under which
the President may permit water resources development within wilder
ness areas, if such development would better serve the public interest
than would the denial of such development.
It appears to me certainly that the effects of the Hooker project on
wilderness values is as the Secretary of the Interior said the other
day, de minimis, and I think that these effects on wilderness values
would be more than offset by the enhanced recreation opportunity
alone that would result from the development of Hooker, quite aside
from the many other benefits that would be derived from the project.
S. 861 , S. 1242, and S. 1409 would require the Secretary to give
priority to the completion of planning reports on certain participating
units of the Colorado River storage project in Colorado, Utah , and
Wyoming. We are pleased to support early completion of reports on
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these projects . These bills also would authorize five Federal recla
mation projects in Colorado. The State of New Mexico has reviewed
and commented favorably on the Bureau of Reclamation reports on
each of these projects and supports their authorization.
One of the five projects to be authorized, the Animas-La Plata,
would also furnish water for irrigation , municipal, industrial, and
recreation purposes in northwestern New Mexico.
After review of the Bureau of Reclamation's 1962 feasibility report
on the Animas -La Plata project, the New Mexico Interstate Stream
Commission in a meeting in Farmington , N. Mex ., on January 20,
1964, acted to recommend to the Governor that the State generally con
cur in the conclusions and recommendations of the report and offer its
cooperation to secure the early authorization and construction of
the project. Adoption of these recommendations is reflected in a let
ter from the Governor of the State of New Mexico to Secretary Udall
dated January 28, 1964.
The regional director's March 1966, supplemental report on the
Animas -La Plata project recommends some revision of the project
described in the 1962 report. The State of New Mexico generally con
curs in those recommendations.
The Animas -La Plata project as revised will furnish water for
5,500 acres of presently irrigated land in New Mexico. These lands
are now served from La Plata River. This stream is equitably appor
tioned between Colorado and New Mexico by the La Plata River com
pact which became effective in 1925. But the supply of this stream
is insufficient and the irrigators in both States are chronicaHy short
of water when it is most needed by crops .
By making available a reliable supply of water , the Animas -La
Plata project will greatly increase the capability of these presently
irrigated lands to produce alfalfa and silage, which is used for live
stock feeding in the area . A reliable supply also will make it pos
sible for the irrigators to convert acreage tohigher value crops, such
as fruit and vegetables.
The project will furnish water for the irrigation of a total of 11,200
acres of new lands in New Mexico ; 1,700 acres of this total is Ute
Mountain Indian land . These new lands will also be capable of pro
ducing fruit and vegetables as well as alfalfa and silage for livestock
feeding
The project will also furnish a total of 13,500 acre - feet of water
annually for municipal purposes to Aztec and Farmington and
smaller downstream communities that could be served by extension
of the Farmington system .
Recreation benefits would be furnished by the Meadows Reservoir
to be constructed on the Ute Mountain Indan Reservation west of La
Plata River in New Mexico . Under the project plan a permanent pool
of 2,600 acre - feet and 232 surface acres would be retained in this
reservoir for recreation purposes . The Ute Mountain Tribe has ex
pressed its interest in participating in fish and wildlife and recreation
development at Meadows Reservoir in accordance with the Federal
Water Project Recreation Act of 1965 .
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The total construction cost of the project is estimated at $109 mil.
lion ; of this amount about $26 million is allocated for the construction
of works benefiting New Mexico. The benefit-cost ratio of the project
as computed for a 100 -year analysis period is 1.73 on the basis of total
benefits and 1.11 on the basis of direct benefits only.
The estimated annual depletion of water by the New Mexico portion
of the project is 34,100 acre -feet. The Secretary of the Interior has
acquired a permit for the appropriation of this water in accordance
with New Mexico law. The priority date of this permit is May 1, 1956.
As the Bureau report points out,the anticipated depletion from project
water use in New Mexico is well within the apportionment of con
sumptive use made to New Mexico by the Upper Colorado River Basin
Compact.
The Bureau report reflects that about $ 14.5 million of the power
revenues apportioned to New Mexico from the Upper Colorado River
Basin fund would be needed to repay irrigation costs. The Colorado
River storage project repayment analysis of January 1963 , shows that
power revenues creditable to New Mexico would be available in the
amount required to repay the costs within the 50-year repayment
period after making allowance for the prior commitments to the
authorized Hammond and San Juan -Chama reclamation projects.
New Mexico is pleased to commit the necessary portions of its al
locations of water and of power revenues, and fully supports the
authorization and construction of the Animas-La Plata project.
Section 501 ( b ) of the bills that would authorize the Animas-La
Plata project would give the consent of the Congress to the Animas-La
Plata project compact between the States of Colorado and New Mexico.
The States of Colorado and New Mexico are in agreement that the
project, because of its interstate character, must be operated by the
Secretary at all times and that, to insure equitable operation of the
project, there must be an agreement between the States in the nature
of an interstate compact. Negotiating commissioners for the States of
Colorado and New Mexico have reached agreement on the compact
wording set forth in section 501 ( b ) . We ask that language requiring
the Secretary to operate the project at all times in accordance with the
Animas-La Plata project compact be included in the legislation.
A substantial portion of the project water supply will be used on
Indian reservations for irrigation, municipal, and industrial purposes.
To insure that there are no excessive shortages for any class ofusers
the ratio of project water delivered to project water required should be
the same for Indian and non - Indian uses in each State. The language of
the act or the legislative history should make it clear that the Congress
does not intend the project works to be used to satisfy any preferential
rights of the United States or Indian tribes, such as might be claimed
under the Winters doctrine .
New Mexico supports legislative provisions - for example section
502, S. 861 — which would direct reimbursement from the Colorado
River development fund or the Lower Colorado River Basin develop
ment fund for all expenditures made from the Upper Colorado River
Basin fund to meet deficiencies in generation at Hoover Dam during
the filling period of storage units of the Colorado River storage project.
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The bills before the subcommittee - for example section 10, S. 1004
would provide guidelines for the operation of reservoirs on the Colo
to some extent the
rado River. These guidelines will serve to protect
interests of both the Upper Basin and the Lower Basin while leaving
sufficient discretion with
the Secretary to permit a practical operation
of these reservoirs within the terms of the Colorado River compact.
New Mexico offers no objection to these provisions.
For the people of the State of New Mexico, for Governor Cargo, and
for each of us, I wish to express great appreciation of the opportunity
to present the views of the State of New Mexico on pending legislation
to authorize the central Arizona project.
( The attachments referred to follow :)
MAY 12, 1966 .
MEMORANDUM
To : Senator Clinton P. Anderson .
From : Congressman John J. Rhodes, Congressman Morris K. Udall, and Congress
man George F. Senner, Jr.
( 1 ) Hooker Dam and Reservoir shall be constructed to an initial capacity of
98,000 acre feet and in such a manner as to permit subsequent enlargement of the
structure to give effect to the provisions hereof.
( 2 ) New Mexico shall be entitled to increase her consumptive use from the Gila
River System , including tributaries, in excess of the amounts permitted by the
Decreein Arizona v. California in its present form an average of 18,000 acre feet
annually in any period of ten consecutive years, including reservoir evaporation .
This increase in consumptive use shall not start until delivery of Colorado River
water to downstream users in Pinal County has been accomplished in accordance
generally with H.R. 4671 ( Committee Print No. 19 ) . New Mexico shall be further
entitled to increase her consumptive use from the Gila River System , including
tributaries, by an additional amount averaging 30,000 acre feet annually in any
period of 10 consecutive years . This further increase in consumptive use shall not
start until works capable of importing 2.55 million acre feet annually into the
Colorado River System have been completed . The additional consumptive uses
provided for hereby shall be subject to all present rights in New Mexico and
Arizona as established by Globe Equity Decree No. 59 or otherwise and junior
thereto. Such consumptive uses in New Mexico shall be made only to the extent
possible without economic injury orcost to present downstream users.
Sufficient Colorado River water shall be made available to users of Gila River
System water downstream from Coolidge Dam to replace any diminution of
supply or reduction in flow resulting from the increase in uses by New Mexico as
provided herein , including any uses to replace losses by evaporation from Hooker
Reservoir. In determining the amount of water required for this purpose, full
consideration will be given to any difference in quality of the waters involved ; in
addition, downstream users shall be reimbursed for losses of hydro-electric power
at Coolidge Power Plant resulting from increased upstream usage. Such reim
bursement shall be from the Lower Colorado River Development Fund.
( 3 ) In the event it is necessary to obtain modification of the decree of the
Supreme Court in Arizona v. California to accomplish any of the foregoing
objectives the parties shall cooperate diligently to secure a modification accom
plished by Interstate Compact or by an amendment to the Decree by the Court,
whichever appears to be the most appropriate procedure.
( 4 ) The Buttes Dam and Reservoir shall be so operated as to not prejudice
the rights of any users above San Carlos Reservoir as those rights are defined
under the Globe Equity Decree No. 59.
( 5 ) Arizona and New Mexico shall cooperate diligently in any way necessary
to implement the principles set forth herein .
The contents of this memorandum have been concurred in by Mr. Steve Reyn
olds, the Chief Water Engineer of the State of New Mexico. It is the intention of
Congressman Udall to insert this agreement in the record of the House Interior
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and Insular Affairs Committee hearings on H.R. 4671 and related bills. However,
Mr. Udall will not, of course , make such an insertion until we have received your
concurrence .

U.S. SENATE ,
COMMITTEE ON AERONAUTICAL AND SPACE SCIENCES ,
May 16, 1966.
Hon. MORRIS K. UDALL ,
U.S. House of Representatives.
DEAR Mo : I am in receipt of the memorandum of May 12 from Congressman
Rhodes, Congressman Senner and yourself with reference to the Hooker Dam and
Gila River system.
I am glad to concur in this memorandum since I understand that it has been
concurred in by Steve Reynolds, the State Engineer of the State of New Mexico.
Sincerely yours ,
CLINTON P. ANDERSON .
Mr. REYNOLDS. With your permission, Mr. Mann , at this time, will
proceed to discuss a legal point related to this legislation .
Mr. Mann. Thank you,Mr. Chairman .
The last time we appeared before this committee on hearings relat
ing to the central Arizona project, we stated that we would favor the
project if and when we could negotiate an agreement with Arizona for
the amendment of the degree in Arizona v. California to permit ad
ditional uses of the water in New Mexico by virtue of Hooker Dam
or by compact between the two States permitting such additional uses
in excess of those specified in the Supreme Court opinion. Such an
agreement has been reached with Arizona representatives and the same
is incorporated in the present bills now under discussion before this
committee.
We felt that to enable New Mexico to use water over and above the
amount specified in the Supreme Court decree, and to make legally
certain that such uses could be made, that the decree would have to be
amended or that the two States should enter into a compact permitting
such uses.
However, the negotiating representatives of the two States decided
that, if the objectives of the agreement could be legally accomplished
without objection of the United States to the wording in the congres
sional legislation, it would simplify the entire matter. Asa result Con
gressman Udall of Arizona requested an opinion from the office of the
Solicitor of the Department of the Interior as to whether under the
wording of the legislation users in New Mexico could legally contract
with the Secretary of the Interior for actual use of Gila system river
water in quantities in excess of the uses specified in the Supreme Court
decree.
Under date of August 11 , 1966, the Solicitor addressed a letter to
the Honorable Thurgood Marshall, Solicitor General of the United
States, expressing his view that no amendment of the Supreme Court
decision was necessary, nor was a compact between the States neces
sary .
Únder date of August 18 , 1966 , the Solicitor General of the United
States replied to the letter of the Solicitor of the Interior Department,
concurring with his conclusion that under the provisions of H.R.
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4671 as amended, it was not necessary to amend the Supreme Court
decree in order for New Mexico users to contract for additional uses
in accordance with the Arizona- New Mexico agreement,
However, Mr. Chairman , so far as I know , the letters and opinions
to which I have referred have never been made a part of the hearings
held on the central Arizona project. I therefore now respectfully re
quest, Mr. Chairman , that copies of these letters and the memorandum
brief referred to in said letters be made a part of the record of this
hearing. We have only one copy of eachletter and of the memorandum
brief but we can have copies made and delivered to the clerk of this
committee for insertion in the record at this time, if we are permitted
to do so.
Senator ANDERSON . Without objection , that will be granted .
( The documents referred to follow :)
U.S. DEPARTMENT OF THE INTERIOR,
OFFICE OF THE SOLICITOR,
Washington , D.C. , August 11 , 1966.
Hon . THURGOOD MARSHALL,
Solicitor General, Department of Justice,
Washington , D.C.
DEAR MR. MARSHALL : Representative Morris K. Udall of Arizona has trans
mitted to the Secretary the text of an amendment to the pending Colorado River
legislation , H.R. 4671, which has been adopted by the House Committee on Interior
and Insular Affairs.
Representative Udall requests our opinion on whether, in the event the legisla
tion becomes law with the amendment, users in New Mexico may legally contract
with the Secretary of the Interior for and actually use Gila system water in
quantities in excess of the uses specified in the Decree in Arizona v. California
without first obtaining an amendment to that Decree.
I have analyzed the question raised by Representative Udall, and am of the view
expressed in the enclosed proposed opinion that the contracts provided for could
be entered into and the water provided and used thereunder without an amend
ment of the Decree. However, by reason of the fact that the question involves
an interpretation of the Decree, I have thought it desirable to request your
review before coming to a final conclusion.
Members of my staff and I are, of course, available for consultation, and we
shall be pleased to render any assistance you may desire.
Sincerely yours,
FRANK J. BARRY, Solicitor .
OFFICE OF THE SOLICITOR GENERAL,
Washington , D.C. , August 18, 1966.
FRANK J. BARRY, Esquire,
Solicitor, Department of Interior ,
Washington , D.C.
DEAR MR. BARRY : This is in response to your letter of August 11 , 1966, trans
mitting a draft Solicitor's Opinion dated August 9, 1966 and requesting my review
of the conclusion reached therein that the Decree in Arizona v . California, 376
U.S. 340, need not be amended to permit contracts between users in New Mexico
and the Secretary of the Interior for use of Gila River System water made pur
suant to Congressman Udall's amendment to H.R. 4671, also transmitted.
Based upon your analysis in the Opinion of the operation of the amendment and
the manner in which the contract authority would be exercised, including the
statement that no permission from the State of New Mexico, its officers, attorneys,
agents or employees would be involved, I concur in your conclusion that H.R.
4671 as amended does not require the amendment of Article IV of the Decree
in Arizona v. California.
Sincerely ,
THURGOOD MARSHALL,
Solicitor General.
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U.S. DEPARTMENT OF THE INTERIOR ,
OFFICE OF THE SOLICITOR,
Washington , D.O. , August 19, 1966.
M - 36694 .
Memorandum to : Secretary of the Interior.
From : Solicitor.
Subject : Lower Colorado River Basin Project - Effect of proposed amendments
to H.R. 4671 requiring exchange of Gila River water for mainstream Colo
rado River water.
By letter to you dated June 13, 1966 ( copy attached ) , Representative Morris K.
Udall advised that H.R. 4671, which would authorize construction of the Lower
Colorado River Basin Prroject, including the Central Arizona Unit, would also,
under a then proposed amendment, direct the Secretary of the Interior to offer to
contract with users of Gila River water in New Mexico for water in excess of the
water allocated to such users under Article IV of the Decree of the Supreme Court
of the United States in Arizona v. California , 376 U.S. 340 ( 1964 ) .
In that letter Congressman Udall requested our opinion as to whether, under
that provision , water users in New Mexico might legally contract with the Secre
tary for use of water from the Gila River System in quantities in excess of those
specified in the Decree in Arizona v. California , supra , without first obtaining an
amendment to that Decree permitting such adjustments to be made. The proposed
amendment referred to by Representative Udall has been incorporated into H.R.
4671 as reported by the House Interior Subcommittee on Irrigation and Reclama
tion to the full Committee on Interior and Insular Affairs and as ordered reported
favorably by the full committee.
I have concluded that the Congress has power to direct the Secretary, as pro
vided in the proposed amendment to H.R. 4671, and that the provision is not in
conflict with or in violation of the rights adjudicated and fixed by the Supreme
Court in Arizona v. California , 376 U.S. 340 , as between the States of New Mexico
and Arizona. Therefore , no amendment to the Decree in Arizona v. California need
be made to implement the proposed amendment.
ANALYSIS OF THE PROPOSED AMENDMENT TO H.R. 4671
In effect, the amendment to relevant provisions of H.R. 4671 would direct an
exchange of mainstream Colorado River water by the Secretary of the Interior for
certain Gila River water. In turn , the Secretary would be directed to offer to enter
into contracts making available to users in New Mexico the Gila River System
water he had so acquired by means of the exchange with Arizona users.
Specifically , the Secretary would be first directed, in contracting for the de
livery of water to Arizona contract users who presently use water from the Gila
River System , to require these users to accept mainstream Colorado River water
in exchange for water from the Gila River System in the amount of 18,000 acre
feet per year. The amendment further provides that such exchanges shall be
accomplished without economic injury or cost to the affected Arizona contractors
and to present users of Gila River water in New Mexico and Arizona.
The 18,000 acre-feet of water made available in this manner from the Gila
River System would be required by the amendment to be offered by the Secre
tary of the Interior, to water users in New Mexico to permit an additional con
sumptive use of water in New Mexico not to exceed an annual average of 18,000
acre - feet in any period of ten consecutive years. The net effect would be that New
Mexico users would receive from the United States by contract with the Secretary
of the Interior 18,000 acre-feet of Gila River System water annually over and
above the quantities of Gila River System water apportioned directly to the State
of New Mexico by Article IV of the Supreme Court Decree in Arizona v. Califor
nia.
The amendment further provides that an annual average of an additional 30 ,
000 acre - feet of water in any period of ten consecutive years would be made
available on the same basis to New Mexico users when and so long as works
capable of importing water into the Colorado River System have been completed
and there is, as a result, water sufficiently in excess of 2,800,000 acre - feet per
annum available from the mainstream of the Colorado River for consumptive
use in Arizona to provide water for such additional exchanges.
Existing rights are protected adequately in the language of the amendment.
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With respect to the waters of the Gila River System , the Supreme Court, in
Arizona v. California , 373 U.S. 546 ( 1963 ), stated :
the tributaries ( including the Gila River in Arizona and New Mexico ]
are not included in the waters to be divided ( in accordance with the Boulder
Canyon Project Act] but remain for the exclusive use of each State.” 373
U.S. at 567.
The Court, in reaching this conclusion, pointed out that :
" ... only ... (Arizona ) and New Mexico could effectively use the Gila
waters, which not only entered the Colorado River too close to Mexico to be
of much use to any other State but also reduced virtually to a trickle in the
hot Arizona summers before it could reach the Colorado." 373 U.S. at 572–574 .
And finally,
“ Having determined that tributaries are not within the regulatory provi
sions of the Project Act the Master held that this interstate dispute [ between
Arizona and New Mexico] should be decided under the principles of equitable
apportionment." 373 U.S. at 595.
The Court went on to accept the terms of a compromise settlement agreed upon
by the two States. The terms of this compromise were included in the final Decree
issued by the Court. ( See Article IV of the Decree, 376 U.S. 340 ( 1964 ) ). In
view of the fact that no exceptions were filed to these recommendations, the Court
found it unnecessary to make a judicial determination as to the rights of the two
States under the principles of equitable apportionment. The relevant portions of
Article IV of the Decree are attached hereto as Exhibit B.
The Decree enjoins water users and officials in the State of New Mexico from
diverting and using more water from the Gila River System than provided for
in the compromise agreement between the States of New Mexico and Arizona.
It is clear that, without more, an unauthorized diversion and use of 18,000 addi
tional acre-feet of water from the Gila River System by New Mexico and water
users therein would violate the terms and conditions of the Decree.
But here we have under consideration a proposed Congressional direction
providing for the acquisition by the United States of Gila River System water
now held under the Decree by Arizona users and the disposition of that water by
the United States to users in New Mexico. The supplemental water thus provided
for would become available to New Mexico users, not under the principles of
equitable apportionment referred to by the Supreme Court in Arizona v . Califor
nia, supra, but by a specific Congressional direction and allocation. Under such
legislation , the allocation of tributary waters in the Gila River System would
become part of the Congressionally authorized comprehensive plan of develop
ment of the entire basin. The proposed amendment would provide for the appor
tionment and allocation , as to the waters in this tributary, in much the same
manner as Congress provided for the apportionment and allocation by the
Secretary of the Interior of mainstream water of the Colorado River in the
Boulder Canyon Project Act.
The allocation and apportionment of tributary water of the Colorado River
System and the direction to the Secretary to distribute such water to users in
New Mexico and Arizona in accordance with a Congressionally authorized plan
is clearly within the broad powers of Congress over the Colorado River. See
Arizona
66 v. California , sapra , 373 U.S. at 497. In that case, the Court stated that :
. . Congress still has broad powers over this navigable stream . Congress
can undoubtedly reduce or enlarge the Secretary's power if it wishes. Unless
and until it does, we leave in the hands of the Secretary , where Congress
placed it, full power to control, manage, and operate the Government's
Colorado River works and to make contracts for the sale and delivery of
water on such terms as are not prohibited by the Project Act.” ( Emphasis
supplied .) 373 U.S. at 594 .
The power of Congress to authorize this particular reclamation project is not
limited to the mainstream or navigable portions of the Colorado River. See
United States v. Gerlach Livestock Co. , 339 U.S. 325 ( 1950 ) wherein the Court
held that :
in conferring power upon Congress to tax 'to pay the debts and pro
vide for the common defense and general welfare of the United States,' the
Constitution delegates a power separate and distinct from those later
enumerated , and one not restricted by them , and that Congress has a sub
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stantive power to tax and appropriate for the general welfare , limited only
by the requirement that it shall be exercised for the common benefit as
distinguished from some mere local purpose . ”
*
*
" Thus the power of Congress to promote the general welfare through large
scale projects for reclamation, irrigation , or other internal improvement, is
now as clear and ample as its power to accomplish the same results indirectly
through resort to strained interpretation of the power over navigation. 339
U.S. at 738."
In enacting the proposed amendment, Congress would, in effect, extend the
authority already vested in the Secretary under the Boulder Canyon Project
Act ( respecting mainstream Colorado River water ) by directing him to secure
and dispose of tributary waters of the Gila River System - thus enabling the
Secretary to carry out and effectuate the reclamation program and project
authorized under the proposed legislation .
The achievement of the objectives of the Federal Reclamation laws by utiliza
tion of the principles of exchange is no innovation with the proposed amendment.
The principles of exchange of both water and power for the purpose of construct
ing, operating and maintaining Federal reclamation projects are specifically
recognized in Section 14 of the Reclamation Project Act of 1939 ( 53 Stat. 1187,
1197 ) . The proposed amendment would provide a specific directive to the
Secretary to apply the principle of exchange with the respect to water in the Gila
River System to achieve the objectives of the legislation authorizing the Lower
Colorado River Basin Project.
Concededly, the Gila River System water which the Secretary would acquire
under the proposed amendment is " property ” of Arizona water users apportioned
to them ander Article IV of the Decree in Arizona v. California. As such , this
" property ” is protected by the Constitutional guarantee of just compensation
under the 5th Amendment of the Constitution. Section 8 of the Reclamation Act
of 1902 ( 32 Stat. 390, 43 U.S.C.A., sec. 383 ) recognizes the inviolability of such
rights by requiring Federal officers to recognize State- created water rights
and pay just compensation for them if taken under the power of eminent domain .
However, neither Section 8 of the Reclamation Act of 1902, supra, nor any other
relevant statute purports to limit the authority of Federal officers to take such
rights under the power of eminent domain so long as the owners are justly
compensated therefor. See City of Fresno v. California, 372 U.S. 627 , 629–30
( 1963 ) ; Ivanhoe Irrigation District v. McCracken , 357 U.S. 275 ( 1958 ) ; Dugan v.
Rank, 372 U.S. 609 ( 1963 ) ; United States v. Gerlach Livestock Co. , 339 U.S.
725 ( 1950 ). See also Arizona v. California , 373 U.S. 546 ( 1963 ) , and Turner v .
Kings River Conservation Dist . , 360 F. 2d 184 ( 9th Cir. 1966 ).
The right of just compensation would be fulfilled in the present situation by
the provisions of the amendment for the exchange of mainstream Colorado River
water for such Gila River System water. That the affected Arizona users are
required to accept 18,000 acre -feet of mainstream Colorado River water in
exchange for that quantity of Gila River System water as a condition to their
receiving additional supplies of mainstream water by participation in the
Central Arizona Unit is in no sense a deprivation of their rights to just
compensation.
It is settled beyond question that Congress can condition the participation
in the benefits of a Federal reclamation project. See Ivanhoe Irrigation District
V. McCracken , 357 U.S. 275 ( 1958 ) ; City of Fresno v. California , 372 U.S. 627
( 1963 ). The Supreme Court settled this issue in Ivanhoe when it stated :
“ Also beyond challenge is the power of the Federal Government to impose
reasonable conditions on the use of federal funds, federal property, and fed
eral privileges. See Berman v. Parker, 348 U.S. 26, 99 L. Ed. 27 , 75 S. Ct.
98 ( 1954 ) , and Federal Power Com. v. Idaho Power Co. , 344 U.S. 17, 97 L.
Ed . 15 , 73 S. Ct. 85 ( 1952 ) . The lesson of these cases is that the Federal
1 Section 14 of the Reclamation Project Act of 1939 , supra , provides, in relevant part, as
follows :
" The Secretary is further authorized , for the purpose of orderly and economical
construction or operation and maintenance of any project, to enter into such con.
tracts for exchange or replacement of water, water rights, or electric energy, or for
the adjustment of water rights, as in his judgment are necessary and in theinterests
of the United States and the project."
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Government may establish and impose reasonable conditions relevent to
federal interest in the project and to the over-all objectives thereof." 357 U.S.
at 294.
The United States having lawfully acquired water from the Gila River System ,
it follows that the United States can, under terms and conditions determined by
Congress, dispose of that water as a part of the operation of a Federal reclama
tion project. See Nebraska v. Wyoming, 325 U.S. 589 ( 1945 ) ; Arizona v. Cali.
fornia , 283 U.S. 423 ( 1931 ) . And see also Dugan v. Rank, 372 U.S. 609 ( 1963 ) ;
Ivanhoe Irr. Dist. v. McCracken , supra ; City of Fresno v. California, 372 U.S.
627 ( 1963 ) ; and Turner v. Kings River Conservation Dist . , 360 F.2d 184 ( 9th Cir.
1966 ) . Nothing in the Constitution would prohibit Congress from imposing such
conditions as a prerequisite to participation in the project. In McCulloch v. Mary
land, 4 Wheat. 316, 421 , 4 L. Ed. 479, 605 ( 1819) , the Court laid down the basic
guideline for determining the constitutionality of Congressional action :
" Let the end be legitimate, let it be within the scope of the Constitution,
and all means which are appropriate, which are plainly adapted to that
end, which are not prohibited, but consist with the letter and spirit of the
Constitution , are constitutional."
It follows, therefore, that, in so acquiring and disposing of Gila River System
water, the United States would not be bound by or transgress upon the terms of
Article IV of the Decree in Arizona v. California , supra , which enjoins and pro
scribes the diversion or use of quantities of Gila River system water in excess of
those specified therein. The injunction set forth therein applies, by its terms, only
to the " State of New Mexico, its officers, attorneys, agents and employees."
Water users in New Mexico who obtain additional quantities of water under
contracts with the United States would not receive such water by reason of the
acts or permission of the State of New Mexico or its officers, attorneys, agents
or employees. Rather, their rights would derive from the United States in the
exercise of its power to acquire and dispose of property in connection with the
construction , operation and maintenance of a Federal reclamation project ,
a power which is entirely outside of and separate from the State action which
is the subject of Article IV of the Decree.
I conclude, therefore, as stated at the outset of this memorandum , that
should the legislation , if enacted, include the amendment enclosed with Con
gressman Udall's letter of June 13, 1966 , users in New Mexico may, to the extent
therein provided , legally contract with the Secretary for the use of Gila River
System water in quantities in excess of the uses specified in the Decree in
Arizona v. California, without first obtaining an amendment to that Decree.
FRANK J. BARRY, Solicitor.

Mr. COURY. Mr. Chairman, I have a statement here by Mr. Floyd
Davis, the mayor of the city of Farmington, on the legislation that
is pending before this committee. Mr. Davis said regretfully he could
not be here, and I have the statement, and with your permission I
would like to have it made a part of the record, sir.
Senator ANDERSON . Is there objection ? The Chair hears none . It
will be made a part of the record at the end of the questioning.
Senator Kuchel ?
Senator KUCHEL . Mr. Reynolds, while I don't have the pleasure
of knowing you very well personally, I do know you by your excellent
reputation as an engineer, as one skilled in water problems of the
Colorado River, and I am very glad, with my senior colleague from
New Mexico, to welcome you here.
In the last Congress, as the documents appended to your statement
indicate , the State of New Mexico was interested in the passage of
H.R. 4671, on which meetings were held by representatives of the
Colorado River Basin States, and an agreement was reached to endorse
that legislation . Am I not correct in that ?
Mr. REYNOLDS . Yes, sir .
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Senator KUCHEL. It is also true that representing the State of New
Mexico in your capacity as the Secretary of the NewMexico Interstate
Stream Commission, as a member of the State government official
family , you spoke for the State of New Mexico in those seven State
meetings ?
Mr. REYNOLDS. To some extent, yes, sir.
Senator KUCHEL. Would it be fair to say , therefore, that,to the ex
tent that you were entitled to speak for New Mexico, New Mexico did
favor H.R. 4671 of the last Congress in all its provisions?
Mr. REYNOLDS. Subsequent to reaching an agreement with repre
sentatives of the State of Arizona concerning additional uses in New
Mexico, we did support the provisions of H.R. 4671. I think, Senator,
it would be more precise to say that with respect to the question of
the 4.4 priority, we did not object to that provision. We saw this as
a matter to be settled by the States of Arizona, California, and the
Congress of the United States.
Senator KUCHEL . Mr. Reynolds, I am not going to try to twist your
fine, frank wording to try to extract from you some great endorsement
of the 4.4 provision. What I am leading up to is the problem of im
portation of water into the river, on which I think there is no question,
but you and those who you represented were in favor of additional
water importation into the river basin .
Mr. REYNOLDS. New Mexico last year and this year would like to
see the Colorado River augmented.
Senator KUCHEL. And so that the record may be clear, from the
standpoint of the people I represent, believing in the wisdom of the
4.4 provision, your statement is that you did not object to it , and
that it is a part of H.R.4671 that you endorsed the bill as a package.
Mr. REYNOLDS. We supported the bill .
Senator KUCHEL . Now , with respect to importation , I think it most
important that my able senior colleague from New Mexico, and my
able senior colleague from Arizona , indeed everybody on the com
mittee, bear in mind what Mr. Reynolds observed on page 5 of his
statement, and I quote it :
S. 1004 and S. 1013 would authorize only 18,000 acre feet of increased con
sumptive use in New Mexico conditioned upon the completion and operation of
the main aqueduct of the Central Arizona Project. If the Congress finds it wise
or necessary to allay the concern of the Columbia River Basin States by exclud
ing from the legislation any authorization of studies of projects to import water
to the Colorado River, New Mexico can agree to provisions which would author
ize only 18,000 acre feet of increased consumptive use in New Mexico. However ,
if studies of works which might reasonably be expected to augment the supply
of the Colorado River by importation and otherwise in an amount sufficient to
provide as much as 2.8 million acre feet annually for consumptive use in Arizona
are authorized, the legislation should also authorize, as would S. 861 , S. 1242
and S. 1409, additional consumptive uses in New Mexico of 30,000 acre feet
annually for a total of 48,000 acre- feet annually as contemplated by the Arizona
New Mexico agreement.
In the last Congress my good friend, the chairman of this subcom
mittee, Senator Anderson, entered into an agreement with the three
Representatives of the State of Arizona in the House of Represent
atives and you have attached that agreement to your statement, and
I think it represents a constructive attempt by the Representatives in
the Congress, or at least some of them , from the two Štates, to arrive
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at an amicable settlement of a dispute involving waters that appar
ently from the decree are to be treated differentlyfrom the mainstream
waters.
This agreement was directed entirely to the provisions of the
Morris -Udall bill at the last session of the Congress, H.R. 4671 , is
that not true ?
Mr. REYNOLDS. This agreement is implemented by the language
which appeared in H.R. 4671, in our opinion .
Senator KUCHEL . And H.R. 4671 provided for the construction of a
reservoir on the river, did it not ?
Mr. REYNOLDS. With respect to the Gila River ?
Senator KUCHEL. No. H.R. 4671, is it not true that H.R. 4671 pro
vided for construction of a dam at Bridge Canyon ?
Mr. REYNOLDS . Oh, yes, sir.
Senator KUCHEL. And further provided that the revenues from the
hydroelectric power should feed a development fund ?
Mr. REYNOLDS. Yes, sir.
Senator KUCHEL. And it further provided for studies by the Secre
tary of the Interior on the feasibility of importing water into the
Lower Basin ?
Mr. REYNOLDS. Yes, sir.
Senator KUCHEL. And provided further that when the President
determined that the importation had reached 2.5 million acre - feet of
water, the 4.4 provision should lapse.
Mr. REYNOLDS. Yes, sir.
Senator KUCHEL. And under all those circumstances, the Repre
sentatives in the House of Representatives from Arizona , and the dis
tinguished senior Senator from New Mexico, were able to come to an
agreement relative to Hooker Dam, which to your credit you helped
to engineer and to arrange , is that not true !
Mr. REYNOLDS. Yes, sir.
Sentaor KUCHEL. And your able counsel has stated that the memo
randums have the support of the Solicitor of the Department of the In
terior, and apparently the Solicitor General of the United States.
Mr. REYNOLDS. Yes , sir.
Senator KUCHEL. Whose written comments are now going to be
made a part of this record .
Mr. REYNOLDS. Yes, sir.
Senator KUCHEL. Would you state to the committee that if we did
not have a bill before us somewhat similar to H.R. 4671 , that this
memorandum agreement of last year might still be used by the com
mittee to reflect the views of the two States ?
Mr. REYNOLDS. I am not sure I understand, sir, but certainly it is
necessary that legislation authorize the central Arizona project for
this agreement in the underlying memorandum to have effect.
Senator KUCHEL . I think what I want to know particularly is
this : It appears to me that the memorandum of agreement rests in
part on the understanding that congressional legislation will bring
more water into the Colorado River Basin by way of importation.
Mr. REYNOLDS. With respect to the 30,000, the second block of
30,000 acre - feet of increased consumptive use, this is true.

CENTRAL ARIZONA PROJECT

389

Senator KUCHEL. And if there were no water to be imported into
the Colorado River Basin , then that agreement would be meaningless.
Mr. REYNOLDS. The first block of 18,000 acre - feet would be available,
whether or not there is importation.
Senator KUCHEL . The additional waters which in good faith you
sought to obtain for the people of your State would lapse, if there were
no importation .
Mr. REYNOLDS . It would lapse in this legislation, I think, neces
sarily. As we have indicated in the statement, we fully expect that
the river will be augmented , and that use of that 30,000 acre- feet
ultimately will be implemented by that augmentation .
Senator KUCHEL . Mr. Reynolds, the truth is the water in that river
is going to have to be augmented , isn't it, in order to provide for
the increased population and the increased demands of your State
and all your neighboring States in the river basin ?
Mr. REYNOLDS . It is my opinion , sir, that the Colorado River must
be augmented .
Senator KUCHEL. Under those circumstances would you venture,
would you be able to state to this committee your views respecting
the provisions of H.R. 4671 last year as compared with the bills intro
duced this year reflecting the administration's 1967 position ?
Mr. REYNOLDS. Yes, sir. When we review the history of H.R. 4671 ,
we arrive at the conclusion that it failed to pass last year for two
important reasons.
One, the controversy over the importation studies that would have
been authorized . Two, the construction of dams on the Colorado River.
We think that it is important that progress be made on the central
Arizona project, and we should not like to see that progress stopped
by controversies that can be resolved later.
Senator KUCHEL, Mr. Reynolds, I want you to tell the committee
a little bit more about your views, because if you feel that controversy
over importation was one of the reasons that H.R. 4671 did not pass
last year, and if you further feel that importation, or if I may use
what apparently is a little broader term , augmentation of the river
is vital to the future of the States in the basin , then why should the
controversy about importation or augmentation lessen in the years
ahead rather than now ?
Mr. REYNOLDS. I think it will, particularly as to the importation.
With the understanding of the water supply of the entire West is im
proved. As I say, I think it is most important that we not stop all
progress until those controversies have been resolved, and it does ap
pear that we could proceed with the authorization and construction
of the central Arizona project without necessarily resolving those con
troversies in this legislation . They still must be resolved I think .
Senator KUCHEL . Now if they could be resolved in this legislation ,
in this session of the Congress , would you favor their resolution now
rather than the present administration version ?
Mr. REYNOLDS. Certainly we would not object to provisions au
thorizing importation studies, and as our statement has said, we would
not object to deferring the authorization of the Hualapai unit. I think
by implication we would not object to the authorization of that project
at this time.
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Senator KUCHEL . That is as far as you can say to this committee .
You would not object to the authorization of the Hualapai Dam ?
Mr. REYNOLDS. If the Congress finds this the wise and necessary
way to finance the central Arizona project, we would not object.
Senator KUCHEL. But you would not endorse it. I don't want to
quibble, Mr. Reynolds, but I think we are getting down now to where
everybody can understand what the basic issues are. In your capacity
as a representative of New Mexico, would you be able to endorse the
Hualapai Dam ?
Mr. REYNOLDS. I think we will have to return to our position on
H.R. 4671 .
Senator KUCHEL . In which ?
Mr. REYNOLDS. Wedid approve the terms of that bill.
Senator KUCHEL. We are going to have opposition to importation
on a rather permanent basis. Do you not think so, Mr. Reynolds ?
Mr. REYNOLDS. Not necessarily .There is evidence certainly from the
recommendations made by the Eel River Association at the House
hearing that they at least encourage a study for the purpose of aug
menting the water supply of the Colorado River.
Senator KUCHEL. I concur in that, and surely to put it in perspec
tive, you and I would both feel that the problem of importation ought
to be a broad gage problem, in which every conceivably or potential
area of surplus water might be studied for feasibility, do you not
agree ?
Mr. REYNOLDS. Certainly, I agree . Every means of augmenting the
supply of the river should receive consideration.
Sentor KUCHEL . Now , we had a young lady earlier this morning,
as you know , testify here with respect to this entire problem, whose
testimony at its conclusion said that her organization and people who
feel like her would oppose the construction of a dam on the river as
long as there were people around to oppose, or words to that effect.
How can you feel that there will not be opposition in the future to
the construction of any reservoir for the purpose of producing hydro
electric power, or controlling the river ? Don't we have to be realistic
and say there is always going to be opposition ?
Mr. REYNOLDS. Yes , I think there probably will be. I don't think it
is foregone that that is the only solution to importation .
Senator KUCHEL . And surely every possible alternative ought to be
studied .
Mr. REYNOLDS. Certainly .
Senator KUCHEL. I agree with that, and I think that is your posi
tion . Mr. Reynolds, I thank you very much for your statement and for
your testimony.
Mr. REYNOLDS. Thank you , sir .
Senator ANDERSON . Senator Bible ?
Senator BIBLE. No questions, Mr. Chairman .
Senator ANDERSON . Senator Allott ?
Senator ALLOTT. Mr. Reynolds, it is nice to see you here again .
Mr. REYNOLDS. Thank you, sir.
Senator ALLOTT. We have all known you for a long time, and we
respect your judgment and your ability.
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At the bottom of page 6 of your testimony you say , that S. 861 ,
1242, and 1409 "would require the Secretary to give priority to com
pletion of planning reports on certain participating units of the Colo
rado River storage project in Colorado, Utah, and Wyoming."
Just so the record will be clear, you , of course, know that the feasi
bility reports have already been concluded not only on the Animas- La
Plata, but also on the Dallas Creek, the West Divide, the San Miguel ,
and Dolores.
Mr. REYNOLDS. Yes, sir, we have commented on those feasibility
reports. We commented favorably .
Senator ALLOTT. I just wanted to straighten that out.
I would like to ask you this question. We have been presented here
with the administration bill and the Hayden bill, the administration
bill being introduced by request by the chairman of the full Interior
Committee. Can you see any way, under either of those bills, where
any money in any kind of a fund could be approved which would help
to pay for study or importation of water, except down the road maybe
50 or 100 years ?
Mr. REYNOLDS. There might be some residual from the steamplant.
This I would think would be relatively small .
Senator ALLOTT. The other day the Secretary of the Interior used
what I think is an unfortunate term . He called the construction of the
Hualapai Dam as pointing the gun at the head of the Northwest .
I do not regard it as such .
Would it be fair to say, Mr. Reynolds, that without some money
being developed from overall legislation, that even a comprehensive
study or survey, whether reconnaissance or feasibility, could not be
made until Congress especially and particularly in other legislation
authorized it, if one of these three bills were not enacted , either the
Kuchel, Moss, or Allott bill ?
Mr. REYNOLDS. I am not sure I comprehend the question , Senator .
Senator ALLOTT. Let me restate the question . I am trying to get at a
rather sensitive point here. The fact is that under the two bills that
have been introduced by our distinguished senior Member in Congress,
Mr. Hayden, and we all respect him , under that bill it would be im
possible to proceed even with a look at the possibility of river aug
mentation. Do you agree with that?
Mr. REYNOLDS. As I understand it, it does not authorize the study
of importation works.
Senator ALLOTT. Now it has already been suggested in your testi
mony that there are other areas besides the Washington area , the
Columbia River Basin , that might be looked at, as for example north
ern California .
Mr. REYNOLDS. Yes, sir.
Senator ALLOTT. And Mr. Ely in his statement the other day made
the flat statement that they would welcome such an investigation and
study for the possibility of augmentation of the Colorado River. The
point it seems to me is that pursuing the two administration bills
which are essentially alike, what we are doing is being even denied the
right to look at the possibility of river augmentation. Do you agree
with that ?
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Mr. REYNOLDS. Yes. I would perhaps expand on my answer by say
ing that it would not seem to preclude authorization of studies in other
legislation , if necessary to successful enactment of some legislation .
Senator ' ALLOTT . But when you and so many people in so many
States have for several years been pursuing the subject of development
of the entire river basin, the passage of either one of those two bills
would limit it essentially to a narrow field, and leave out the wider
aspects of basin legislation , basin augmentation , development of a
fund, a basin fund, and a solution to the other problems involved in the
basin . Do you agree to that ?
Mr. REYNOLDS. Yes, sir.
Senator ALLOTT. I don't know whether I have made this entirely
clear, but I think that what occurs to me in this matter is that it isn't
that any of us say we ought to take water from the Columbia River
or we ought to take water from northern California, but rather upon
the enactment of these two administration bills we would not even be
accorded , within their provisions, the privilege of looking at the pos
sibility of the development of an augmented supply . You may com
ment on that or not as you see fit, but I think this point should be
made.
Mr. REYNOLDS. I might comment this far. I would hope that the
omission of that authorization in this particular legislation would
not preclude investigations perhaps under other legislation.
Senator ALLOTT. But having committed water in the basin for a
number of years to the central Arizona project , we would not be pro
viding for any of the additional things that I know you think are
necessary, and that many of the rest of us think are necessary for the
full development of the basin .
Mr. REYNOLDS. Yes, sir. Certainly the authorization of the central
Arizona project increases the urgency , the necessity of investigation
of augmentation of the water supply of the Colorado River.
Senator ALLOTT. Mr. Reynolds, may I ask you if you have been
present at all of the hearings ?
Mr. REYNOLDS. I was not here yesterday afternoon .
Senator ALLOTT. You weren't here then when we discussed the mat
ter of water from the Upper Basin being a necessary part of the feasi
bility of the central Arizona project as contained in the two admin
istration bills ?
Mr. REYNOLDS. Yes, sir.
Senator ALLOTT. Do you agree with that ?
Mr. REYNOLDS. Yes, sir.
Senator ALLOTT. So that in the event that legislation was passed
here which did not authorized Dallas Creek , the West Divide, and the
San Miguel, to that extent water from the Upper Division to which
they are entitled under the terms of the various compacts and acts of
Congress will be resolved through the central Arizona project until
some indeterminate time in the future to finance and pay for the cen
tral Arizona project .
Mr. REYNOLDS. Yes, sir. As I understand it, water to which the
Upper Basin is entitled but which is not used by the Upper Basin could
furnish a part of the supply of the central Arizona project.
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Senator ALLOTT. And the longer then that these three particular
projects as they refer to my own State were deferred, that much longer
would the central Arizona project be able to utilize that water in the
repayment of the obligations of the central Arizona project.
Mr. REYNOLDS. That is true as I understand the facts.
Senator ALLOTT. I am sure , Mr. Reynolds, you understand it about
as well as anyone. There is one question I would like to ask you , because
the maps which are available to me here are not illustrative of this
fact. There has been some discussion, and I understand you men
tioned this before I walked into the room .
For my own information , will you describe to what extent if any ,
because this question has been raised by some of the preservationists
in this country, would the Hooker Dam and the reservoir invade the
Gila wilderness ?
Mr. REYNOLDS . Hooker Dam and Reservoir, constructed to a ca
pacity of 265,000 acre - feet, would back water for about six -tenths of a
mile through the Gila primitive area, and for about 7 miles up a
narrow canyon into the Gila wilderness area , some 480 acres of the
Gila wilderness area would be inundated by the reservoir at normal
water surface.
Senator ALLOTT. For about 7 miles in a very narrow canyon .
Mr. REYNOLDS . Yes, sir.
Senator ALLOTT. Would this canyon be of the general concept of
the Grand Canyon except on a smaller basis, I mean general con
formation ?
Mr. REYNOLDS. I think it is a great deal smaller. Perhaps the walls
are not as sheer as those which you think of in connection with the
Grand Canyon.
Senator ÁLLOTT. Then the committee here does have to make a de
termination and policy whether or not we will adhere strictly to the
provisions of the wilderness bill, which the distinguished chairman of
this committee, this subcommittee , was such an ardent advocate of,
or whether we can permit just a little invasion and a little modification
of the wilderness areas
Mr. REYNOLDS. Senator, I don't think this would take any stretching
of the wilderness bill at all. That bill certainly has a provision under
which the President, by appropriate finding, may permit the con
struction of water resources projects within wilderness areas when
the permission of such projects would better serve the public interest
than would their denial. I think the authorization and construction
of Hooker Reservoir would be perfectly consistent with the terms of
the Wilderness Act.
Senator ALLOTT. Don't misunderstand me. I don't want anything I
say to be taken as being in opposition to the Hooker Dam , but I do
think I would disagree with your statement that the construction of
the Hooker Dam is in violation of the wilderness concept, unless the
paragraph in that act permitting the President to make certain ex
ceptions was invoked, and the President so found . But as far as the
principles of the act are concerned, it is technically, I think, a violation
of the wilderness area.
The reason I ask you these questions to straighten out myown
mind as to the actual invasion of the primitive area and the wilder
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ness area , is simply because in the future, having enacted this legis
lation, I am sure that Congress is going to be required in the national
interest from time to time to make some slight modifications , and it is
just a question of how slight is slight, and when the national interest
justifies it. Your explaining this situation to me has been of very great
help. Thank you very much .
Mr. REYNOLDS. Thank you , Senator.
Senator ANDERSON . Senator Jordan ?
Senator JORDAN . Thank you , Mr. Chairman .
Mr. Reynolds, you have been a very informative witness, and I have
listened with a great deal of interest to your testimony and your
answers to questions which have been propounded to you. Your
answers have been forthright and constructive. I shall not ask ques
tions dealing with names of projects, but because you are informed ,
I would like to get a little information for the record .
Will you tellme; Mr. Reynolds, about how much water you have to
apply in New Mexico to an irrigated acre to call it a full and adequate
water supply ? How many acre- feet per acre ?
Mr. REYNOLDS. Along the Gila River the situation involved here ,
sir, about 3 acre- feet per acre per annum .
Senator JORDAN. That is your application ?
Mr. REYNOLDS. Yes, sir.
Senator JORDAN . How much of that 3 acre - feet per annum is con
sumptively used and how much of it returned by percolation to the
stream flow ?
Mr. REYNOLDS. In the neighborhood of six -tenths to two -thirds of
the amount applied would be consumed. The balance would return to
the stream system .
Senator JORDAN. In other words, the loss to the watershed , to the
whole drainage, by reason of evaporation, transpiration, and what
actually enters into the product and goes to market would constitute
about 2 acre - feet per year.
Mr. REYNOLDS . That is a good rule of thumb, sir .
Senator JORDAN . We use that in my State. I just wanted to verify
the figure as to how you might apply it down there.
Tell me, Mr. Reynolds, what are your evaporation losses from res..
ervoirs in that plant ?
Mr. REYNOLDS. In the area of the Hooker Dam , as I recall the
number, it is in the neighborhood of 5 feet per year. If I may, I will
look over my shoulder for a confirmation on that. I am informed that
the figure of 5 feet is correct for the gross evaporation. From that
should be deducted the normal rainfall to arrive at the net evapora
tion .
Senator JORDAN . Yes, the annual net loss after deducting the rain
fall is approximately 5 acre- feet per year from the reservoir's total.
Mr. REYNOLDS. The 5 acre- feet per acre
Senator JORDAN . Five feet.
Mr. REYNOLDS. Is correct for the gross . At the Hooker site you would
probably deduct in the neighborhood of 15 inches from that to arrive
at the net evaporation .
Senator JORDAN . This is not the net you are giving, just the gross ?
Mr. REYNOLDS. Right , sir .
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Senator JORDAN. Are you quite familiar with the whole Colorado
River Basin ?
Mr. REYNOLDS. I certainly would not count myself among the fore
most experts on that subject that are in this room . I have someacquaint
ance with it .
Senator JORDAN . You seem to be about as expert a witness as we have
had here. Here is a general question that perhaps you can answer. What
is the ratio in the Colorado River Basin of storage to annual runoff !
Mr. REYNOLDS. Throughout the basin !
Senator JORDAN . Throughout the entire basin .
Mr. REYNOLDS. Doing some quick arithmetic
Senator JORDAN . Take your time.
Mr. REYNOLDS. At least four times; the storage amount is at least
four times the annual runoff at Lee Ferry .
Senator JORDAN . In other words, you have storage equal to four
times the amount of the average annual runoff.
Mr. REYNOLDS. At least that, sir.
Senator JORDAN. I know of no other river in the whole United States
that is so well controlled . Would you agree with me that under such
a system of high control — that is, ratio of storage to annual runoff
it makes it possible to use this cyclical storage to capture the runoffs
in the year of high water yield, and carry it over to use in a year of
critical water deficiency ?
Mr. REYNOLDS. Yes , sir.
Senator JORDAN . We have had testimony here earlier that an esti
mate of water supply for the Colorado River this year will be about 66
percent of the average supply.
Mr. REYNOLDS. Yes, sir.
Senator JORDAN . That by reason of the fact that you have storage
four times as great as the annual runoff, that this will not be as serious
to you as if the ratio of storage to annual runoff was 1 to 1 .
Mr. REYNOLDS. That is right, sir.
Senator JORDAN . The reason I am asking these questions is because
it has a direct bearing on my own problem in my own State, where we
don't have the abundance of storage, the ratio of storage that you do
down here. Would you agree with me, Mr. Reynolds, that in a river
system where the ratio of storage to runoff is less than 1 to 1 , it would
be foolhardy to set up a reclamation program based on average yields
of water ?
Mr. REYNOLDS. I think certainly in general this is true.
Senator JORDAN . Yes.
Mr. REYNOLDS . I can envision circumstances in which it might not
be.
Senator JORDAN . In other words, if we were to accept an average
annual runoff, with storage ratio on the order of 1 to 1 , and we get a
one -third diminution in the supply as you have down there, and your
use of that river's waters is based on long averages, you might find
yourself in a very serious condition ,
Mr. REYNOLDS. Yes.
Senator JORDAN ( continuing). With respect to that critical water
year.
Mr. REYNOLDS. You would have some very deep annual shortages
on any river that I know anything about.
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Senator JORDAN . I thank you for your expert advice. I expect to
use it later in another matter. I appreciate it.
Senator ANDERSON . Senator Fannin .
Senator FANNIN . Mr. Chairman , I was not here to hear the testi
mony, but I have heard Mr. Reynolds and some of you other gentle
men before, and I appreciate very much being with you again .I will
read your testimony with a great deal of interest.
I am certainly very pleased to have you associated with Arizona

on this project and to have Hooker Dam as a part of the project. I am
very familiar with the area involved. I have traveled in that area many
times and appreciate its potential. I again want to thank you for the
privilege of being associated with you .
Mr. REYNOLDS . Thank you ..

Senator ANDERSON . Are there further questions ? If not, I thank
you all very much. I have enjoyed your testimony, and I have en
joyed my association with you over these many years.
Mr. REYNOLDS. Thank you very much, Mr. Chairman and distin
guished members of the committee .
( The statement of Mayor Davis referred to follows :)
STATEMENT OF MAYOR FLOYD G. DAVIS, FARMINGTON, N. MEX,
Mr. Chairman and members of the Senate Subcommittee for Water and Power
Resources, it gives me a great deal of pleasure to appear here today and tell
you of the great need we have for municipal and industrial waters from the
Animas-La Plata Project. My name is Floyd G. Davis and I am Mayor of Farm
ington , New Mexico, and have been selected by the other municipalities in our
area to testify in their behalf. I will be speaking for the communities of Aztec,
Farmington and the Kirtland District, which represents an estimated 35,000
people.
The basis of our appeal for municipal and industrial water is the problem of
supplying sufficient water for our future population and the immediate problem
of improving the quality of our present water supply to those areas without
treatment facilities.
In support of our estimate for future population growth, I would like to focus
attention on the factors that will be stimulating this population expansion , first .
Then , I would like to present the existing problem we have in improving the
quality of our water.
GROWTH FACTORS
We expect our population to grow because of the development of our resources.
These resources are in the form of land and water for agriculture, coal, petroleum
products and natural gas, electric energy, recreation opportunities for tourists,
and above all, a vast human resource for new industry.
There are agricultural areas surrounding our municipalities in both the San
Juan Valley and the Animas -LaPlata Valley. As the result of the interest of
canning companies in opening up this region as a new growing area, farm incomes
and employment have already started to gain. Even though it is small this gain is
significant and resulted in $ 250,000, of new income the first year of the contract
farming program . Acreage under contracts more than doubled last year, and
purchases increased accordingly. This year more farm land will be under contract
and we anticipate that within four years a cannery will be built. A major sugar
beet company is looking at our area because of the high tonnages and large
sugar content of beets that have been grown here ; and within ten to fifteen years
a beet sugar plant is very possible. Fertilizer companies are also looking at our
area because of its agricultural potential and because of the ready supply of na
tural gas from which to manufacture anhydrous ammonia. Meat packing plants
will also be a factor in our future growth because of the increase in forage
and feed crops in the future and the ideal conditions that will develop for cattle
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feeding . New Mexico State University is convinced of our expanding agricultural
future and has under construction a one-third of a million dollar experiment
station , the first crops to be produced this year. They have estimated a potential
of $ 86,000,000 annual income from agriculture and related businesses with
the completion of all projects.
We look forward to the continuation of growth from the further development
of the energy resources of our area - coal, natural gas, crude oil , and electric
power . Nearby coal deposits are already being mined at the rate of 5,000 tons per
day, which by 1970 will increase to 25,000 tons per day in supply fuel for the
WEST Electric Power Generating complex. This coal resource has also attracted
the interests of petro - chemical companies, and our City is already working with
a major firm on the location of a coal-using petro - chemical plant that will be
consuming coal at the same rate as our electric power facilities. In the 1970's
about 1,000 new jobs are expected to result from this activity alone and the
total electric generating capacity of the Four Corners area will exceed three
times the present output of Boulder Dam . We are relying on this large volume
of low cost power to attract other industrial users. The growth of the Four
Corners area in the 1950's was stimulated by an acelerated oil and gas develop
ment, which has now leveled off . Estimated reserves of these resources are many
times in excess of present requirements. Changing international conditions are
bound to have an effect on our oil and gas industry-stimulating more produc
tion and a renewed search for more reserves . This will be accomplished by the
construction of new wells and the pressures increasing our population in the
50's will be renewed.
We expect more people and business in our communities because of the emerg
ing tourist industry which will be well underway in the next ten years. There are
presently five National Parks and Monuments within an hour's drive of our
area, good hunting and fishing, and numerous opportunities for outdoor sports
the year round. The completion of U.S. Highway 64, which will put our area on a
new trans -continental Highway in 1969, will open up this potential for visitors
from all parts of the country, and we expect this Highway to out- draw Route
66 because of the greater number of tourist attractions it will pass through or
near by.
In addition to the growth pressures I have already mentioned, others will come
from new investment in manufacturing plants to utilize the abundant human re.
sources we have available. There are more than 20,000 Navajo Indians residing
on that portion of the reservation in our trade area.This labor resource has
already attracted a major U.S. electronics company, Fairchild Semiconductor,
Division of Fairchild Camera and Instrument Corporation ; and our industrial
files contain 55 other projects which will mean new investment and new job
opportunities.
In view of these conditions, I believe our estimates of future population and
future water requirements to be in line. I would now like to turn to the problem
of our quality of water difficulties.

QUALITY OF WATER PROBLEMS
My own community has treated water assuring our people of safe and potable
water supply. We are now in the process of entering into a contract with the
Kirtland District, which is presently unincorporated , to furnish them Farming
ton city water, through a three mile pipeline. As the Kirtland District expands
and grows they will need additional water facilities, due to their present prac
tice of getting water from wells or cisterns with increased salinity. This delivery
of water to Kirtland from Farmington will improve the quality of the water for
the time being, but future needs will have to be met out of the Animas-La Plata
Project.
The area surrounding Aztec is all irrigated farming, yet urbanization is creep
ing in and agricultural land is being sub -divided for homes. These home-builders
have the same demands for a good safe water supply as those living in the City,
and may be served with City water in the future. Annexation is a very real
possibility to solve the fire protection and waste disposal problems they now
face. In this case the population and water demand projections could be doubled
as there are nearly the same number of people in the area surrounding Aztec as
there are in the City proper.
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EXTENSION OF CONSERVANCY DISTRICT

The City of Farmington has reviewed the Bureau of Reclamation's proposal
that the boundaries of the La Plata Conservancy District be extended to include
our City and that a one mill levy be assessed on property within the Ctiy of
Farmington for the purpose of repaying approximately $4 million of the cost
of the project. Farmington has studied the feasibility report of the Bureau
setting forth the benefits to Farmington from the Animas-La Plata Project.
Farmington is a very progressive City and I am sure that they will vote to take
any action that is for the good of the community. However, until the project
is authorized, I am not able to give a definitive answer on this particular phase ,
as there are other considerations that need further studying. After authorizing
the project, it will take considerable time and effort to properly present this
proposal to our citizenry. We do, however, assure the Subcommittee of our co
operation and efforts in the project's behalf.

CONCLUSION
We, in the West, have lived with water problems all our lives and spend a good
deal of time studying it and worrying about it. The figures I present as an adden
dum to this testimony, indicating our projected population and water needs, are
realistic and founded on the best knowledge we have and clearly indicate the
need we have for municipal and industrial water.
The communities I represent are profoundly sincere in their request for munici
pal and industrial water from the Animas-La Plata Project. I speak for all of
them when I assure you of our willingness and ability to enter into firm contracts
for this water when such action is required.
Projected population and water needs 1 for Farmington, Aztec, and Kirtland District,
New Mexico, 1965–2000
Farmington
Popula
tion

Year:
1960 .
1965
1970.
1975.
1980.
1985
1990 .
1995.
2000 .

23, 000
24 , 000
31, 000
37, 700
45, 900
55, 800
67, 900
82, 600
100, 500

Water

5, 600
8,800
12, 300
17, 300
24, 300
34, 000
47, 700
66, 900

Aztec ?
Popula
tion

4, 100
4,500
5, 300
6, 400
7, 800
9, 500
11 , 600
14, 100
17, 200

Water

1, 600
2, 100
3,000
4, 100
5, 800
8 , 200
11 , 400
16,000

Kirtland 3
Popula
tion

1,500
1,800
2, 300
2, 900
3, 400
4, 200
5, 100
6, 200
7,500

Water

420
660
920
1,300
1,800
2, 550
3,600
5,000

1 Water needs stated in acre-feet .
: Unincorporated areain vicinity tobe supplied with water estimated to beequal in size to city.
Unincorporated area in vicinity to be supplied with water estimated to be double the size of the city .
Senator ANDERSON . Alvin Franks.
STATEMENT OF ALVIN ELLIS FRANKS, PRESIDENT, HOOKER DAM
ASSOCIATION
Mr. FRANKS. Mr. Chairman, I am Alvin Franks from Silver City,
N. Mex. I have come a long way to be with you today. I have prepared
a short statement for your distinguished committee, and I would like,
with your permission to read it .
Senator ANDERSON . Go right ahead .
Mr. FRANKS. My name is Alvin Ellis Franks. I was born on
a cow ranch in the territory of New Mexico some 6 years before state
hood . I have lived most of my life in New Mexico with a few years
being spent in Arizona and Colorado and 1 year in Pennsylvania.
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The Gila National Forest and the Gila Wilderness Area have been
my backyard and playground. I have hunted , fished, and photo
graphed almost every square mile of this primitive area. I love the
Southwest and especially its high country . In addition , I have boated
many hundreds of miles on the Colorado River and its lakes and
reservoirs including Glen Canyon as a river and as a lake. I have
also visited numerous other dams and reservoirs in the United States
and Mexico and have observed their beauty and many benefits to both
man and nature. I have made my livelihood from various business
ventures and ranching in New Mexico. Therefore, I feel I know this
area of the Southwest and its problems.
I am here today as president of the Hooker Dam Association, often
referred to as the Southwestern Damsiters, representing the people of
the four southwest counties of New Mexico. I have with me copies of
resolutions and letters from the county, city, and town governments,
various organizations and individuals of this area of New Mexico
stating their approval and desires for authorizing the central Ari
zona project including Hooker Dam and Reservoir in New Mexico .
The Southwestern Damsiters, or the Hooker Dam Association, if
you please, was organized in 1957 for the explicit purpose of urging
water resource development in this area . We were hard hit by water
use limitations placed on this part of New Mexico by the Supreme
Court, which allowed only known uses in 1957. We are not here to
quibble about this division of water but rather to impress on you our
need for additional water development , additional water use and the
value of Hooker Dam for recreation , flood control , and to meet munici
pal and industrial needs.
The mining industry in Grant County is expanding quite rapidly.
The Phelps Dodge Corp. is reopening their property at Tyrone. This
will bring about a new need for industrial and domestic water. This
company has announced intentions to employ approximately 1,100
workers when in full operation. The U.S. Smelting, Refining & Min
ing Co. is also developing their mines at Fierro . This company has
about 300 additional employees as compared to 1960employment fig
ures. This expansion is welcomed but water needs of the growing area
must be met.
Municipal water needs of the towns and villages of the area are also
expanding rapidly . This problem is coupled with dropping water
tables in the well fields which produce our municipal water supply.
These needs, along with our agricultural and industrial requirements
cannot be met with the 1957 water allotment, which at best could be
described as quite skimpy.
Recreation has a tremendous potential in our area . We are, as you

know , in thecenter of one of the fastest growing regions in theUnited
States. Within a few hours' drive approximately 2 million people could
use the recreation facilities created by Hooker Dam and Reservoir.
This, in a pure sense of economics, means dollars and cents to the resi
dents of this area.
Wehave heard rumbles of protest from the wilderness society that
the Hooker Dam and Reservoir would invade the Gila Wilderness
area . It is true that the dam would back water up the narrow canyon
floor a short distance. This would be an added value of the reservoir
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as it would enhance the beauty of this area, leaving open for rowboat
ing or canoeing a tiny segment of the wilderness now subjected to
flooding and erosion , leaving only sandbars and gravel piles enjoyed
by no one, not even wildlife.
The Hooker site has long been considered in planning for develop
ment of the land and water resources of the Gila River as evidenced by
its withdrawal under the water power designation No. 1 , dated
August 7, 1916. This was long before the Gila Wilderness Area was
established in 1924 .
We want and need the Hooker Dam at the Hooker site as this site
is superior in its recreation benefits, flood control, and evaporation loss
to other sites studied on the upper Gila . It would not inundate fertile
farmland as other sites on the upper Gila would .
In short, we in the Southwest are not only thirsty but desperate for
water. We respectfully request your consideration of legislation to
authorize the central Arizona project with Hooker Dam and Reservoir
in New Mexico along with its benefits for the 18,000 acre - feet additional
water use for New Mexico .
For the file I have these resolutions and letters from the towns
and cities and county organizations and individuals. I also have a mile
of signatures by your good friends in Bayard , along with a letter
addressed to you, Mr. Chairman . I have prepared an album of photos
of the Hooker damsite and the area immediately above the site. If you
have any questions on the site, or what these photos cover, I would
be only too glad to answer them.
Senator ANDERSON . We will place pictures in the file and print the
resolutions in the appendix .The mile of signatures is very interesting.
Mr. FRANKS. Thank you .
Senator ANDERSON . Mr. Franks, thank you for that testimony. You
are a good sound businessman in my State, and you are a good friend
of Hooker Dam and we are glad to have you before us. Have you been
to the Hooker damsite, Mr. Franks, at any time?
Mr. FRANKS. Have I been there ?
Senator ANDERSON . Yes, have you !
Mr. FRANKS . Yes, many times .
Senator ANDERSON . Do you feel there would be any jeopardy if the
dam is built ? You now have no dam there. Would any great damage
be suffered to the picturesque situation if the dam is built ?
Mr. FRANKS . I did not understand the question , Senator.
Senator ANDERSON . Do you favor the location of Hooker Dam ?
Mr. FRANKS. Yes, I favor it.
Senator ANDERSON. It will not damage the scenery , will it ?
Mr. FRANKS. No, it will not.
Senator ANDERSON. You say you heard rumbles of opposition to it.
I am very hopeful that it will be found to be all right, and I think the
way you have presented this case you have done a fine job. You have
done very well, and we appreciate what you have done.
Mr. FRANKS. Thank you.
Senator ANDERSON . Senator Allott ?
Senator ALLOTT. Just one question . What is your business now , Mr.
Franks ?
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Mr. FRANKS. I have more or less retired. I am in the ranching
business.
Senator ANDERSON . He has four or five business ventures.
Mr. FRANKS. Yes.
Senator ALLOTT. You are a man of expanded interests, then . I asked
that because I note you said you had been born on a cattle ranch before
New Mexico became a State, and I wondered if this had been one of
your major interests all of your life.
Mr. FRANKS. The Hooker Dam ?
Senator ALLOTT. No, the agriculture and ranching business.
Mr. FRANKS. No, I was in the wholesale gasoline and oil business
and ranching.
Senator ALLOTT. At least from your statement I gather that you
have been a man who has been very vitally interested in all phases
of recreation. You speak of hunting, fishing, photography, and I sup
pose this has continued through most of your life, has it not ?
Mr. FRANKS . It has been my hobby.
Senator ANDERSON . So we have here a man then who is essentially
a businessman, and has had to depend upon the vicissitudes of a dry
country for business expansion, and yet has a very great interest in
the esthetic values of the country in which he lives.
Let me ask you this, Mr. Franks. What is your observation with
respect to the numbers of people who might possibly use the reservoir
behind the Hooker Dam for recreational purposes as compared with
those who presently use it in its present pristine state !
Mr. Franks. We have a small dam on the Sapello River, which
is a tributary to the Gila . The reservoir is some 70 acres in area. It
is one of the few lakes in our area , and people from El Paso and
Las Cruces and that area literally come up by the dozens. I am sure
that if Hooker were built, we would have people from El Paso, Albu
querque, Phoenix, Tucson, and the whole area using it from a recre
ational standpoint.
Senator ALLOTT. There is one thing I noticed in your statement. I
refer you to Mr. Reynolds' reply to me a few moments ago . Can you
hear me all right, Mr. Franks ?
Mr. FRANKS. Yes, I can now .
Senator ALLOTT. I wasn't sure whether you could. He estimated
that the Hooker Dam would back water up to approximately 7 miles
in a narrow canyon within the wilderness area, the Gila Wilderness
Area . I noticed in your statement you very carefully eliminated the
use of any motorboats in that area. You referred to rowboats and
canoes .
Mr. FRANKS. I think, being a wilderness area , it would be an ideal
answer for the motorboats to stay out of the area, and use rowboats
and canoes up in the wilderness area.
Senator ALLOTT. I am very happy to have your observations on
this, because 7 miles is a little bit far for some people to row, especially
when you have to row back 7 miles. But you did make that distinction
on purpose .
Mr. FRANKS. Yes, sir .
Senator ALLOTT. Thank you very much .
Senator ANDERSON . Senator Jordan ?
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Senator JORDAN . No questions.
Senator ANDERSON . Senator Fannin ?
Senator FANNIN. Mr. Franks, we are very pleased to have you
with us today, and I wish to express my appreciation for your very
forthright statement.
Your support of the central Arizona project is of great benefit to us.
I know that because of your vast experience, you are very practical
about this overall project. You realize the tremendous recreational
benefits this project will bring to both the State of New Mexico and
the State of Arizona. So you, of course , have our wholehearted sup
port. We are very pleased to have your statement.
Senator ANDERSON . Senator Hansen ?
Senator HANSEN. No questions.
Senator ANDERSON. Thank you very much again , Mr. Franks.
Mr. FRANKS. Thank you , Mr. Chairman .
Senator ANDERSON . Mr. Montoya.
STATEMENT OF F. F. MONTOYA , CHAIRMAN , LA PLATA CONSERV
ANCY DISTRICT, LA PLATA , N. MEX ., ACCOMPANIED BY PRICE W.
NELSON
Mr. MONTOYA. With your permission, Mr. Chairman , I will allow
one of our other board directors to sit in with me, Mr. Price Nelson.
Mr. Chairman, my name is F. F. Montoya. I have copies of this peti
tion for the committee files at this time.
I am from La Plata, N. Mex. I am chairman of the La Plata Con
servancy District. It gives me great pleasure to appear before the
Subcommittee on Water and Power Resources of the Senate Commit
tee on Interior and Insular Affairs to present testimony in support of
the Animas-La Plata project, in behalf of the people of the La Plata,
N. Mex. , area .
Agriculture has been traditional with us and is a way of life with
the people I represent. Ever since this country was open for settlement,
we have been farmers and ranchers. Our soil is good — and we have
been told by the experiment station that we can become one of the
most important agricultural areas in the Southwest because of our
assets .
Our assets are many — and include a ready and willing labor force of
agricultural workers from the Indian reservation areas that surround
us. These are the Navajo, the Mountain Ute, and the Southern Ute
Indian Reservations.

We have had to live with continuous water shortages. Unless our
water supply is guaranteed, we cannot do anything to change the
present conditions.
There is only one real problem we face, and that is an assured , con
tinuing water supply thoughout the growing season . The Animas
La Plata project will do this.
A guaranteed continuing water supply will mean that:
( 1 ) We can substantially increase farm income by participat
ing in intensified farming, whereby our land will produce several
times as much gross income as it does today. Alfalfa and corn
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silage production for feed can be doubled . This increase in feed
will support large livestock feeding operations;
( 2 ) Instead of leaving the land and seeking work in nearby
towns that are already crowded with unemployed people, we can
become full-time farmers and ranchers again and provide job
opportunities for the people we are forced to compete with now ;
(3 ) Our climate is such that our vegetables mature in time for
an intermediate fresh vegetable market, which has in the past
been in short supply. With sufficient water, we can produce enough
vegetables during times of short supply from other areas. Soils
and climate are also very favorable for fruitgrowing;
( 4 ) No longer will we have the costly job of replacing our
diversion dams, irrigation ditches that are periodically washed
out by flash floods resulting from sudden storms, when we suffer
from too much water at the wrong time;
( 5 ) Recreational facilities would be greatly increased ;
( 6 ) Municipal water will be supplied for towns of the San
Juan Basin ; and
( 7 ) The water would make possible the use of available coal
supply for development of electrical power .
I am not speaking just for myself — not speaking just for the farm
ers in my conservancy district when I ask for approval of this proj
ect — but for an estimated 3,000 people from San Juan County who
signed their names to a petition directed to the Governor of the State
of New Mexico in 1963, indicating their interest and support of the
Animas - La Plata project.
Senator ALLOTT. All I want to say is that anybody named Montoya
or Anderson are certainly welcome before this committee.
Senator ANDERSON. You need badly to have this water supply .
Mr. MONTOYA . Yes; we sure do .
In summary , irrigated agriculture can play an important role in
any program to increase and diversify agricultural production because
of the versatility of irrigation farming.
When this project is completed the water can be utilized to make
the most efficient use of land, labor, and capital resources.
Mr. Chairman, may I submit for the record the following state
ments in support of the Animas-La Plata project:
No. 1 , joint statement of the board of directors of the Farmington ,
N. Mex. , Chamber of Commerce.
No. 2 , the Kirtland, N. Mex. , Lions Club.
No.3, the city of Aztec, N. Mex.
No. 4, theLower Valley Water Users Cooperation of Kirtland and
Waterflow , N. Mex .
Mr. Chairman , thank you for the opportunity to present this state
ment in support of the Animas-La Plata project.
Senator ANDERSON . Senator Allott.
Senator ALLOTT. I have no questions, Mr. Montoya, except to say
we do appreciate your support of this project which we have heard
for so long in Colorado also.
Mr. MONTOYA . Thank you , Senator .
Senator ANDERSON . Senator Fannin ?
Senator FANNIN . No questions at this time.
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Senator ANDERSON . Senator Hansen ?
Senator HANSEN . No questions.
( The data referred to follow :)
JOINT STATEMENT OF THE OFFICERS AND MEMBERS OF THE BOARD OF DIRECTORS
OF THE FARMINGTON , NEW MEXICO, CHAMBER OF COMMERCE , FARMINGTON , NEW
MEXICO
Mr. Chairman, we, the undersigned officers and directors of the Farmington ,
New Mexico Chamber of Commerce, representing more than four hundred
business and professional members of our community, respectfully submit the
following statement to the Subcommittee on Water and Power Resources of the
Senate Committee on Interior and Insular Affairs in support of the Animas-La
Plata Project :
1. The orderly economic growth and progress of San Juan County, New Mexico
is vitally tied to development of our agricultural resources, our mineral resources
( including vast coal reserves ), and our manpower resources . A reliable supply
of water, not only for irrigation of our rich soils, but for municipal and industrial
use, is the top requirement for development of these resources .
2. We have on the vast Navajo Reservation, which occupies one half of the
entire 5,500 square mile area of San Juan County, one of the largest available
and trainable labor pools in the Southwest. Unemployment of these people is
presently running at a rate estimated by Tribal Officers at greater than 70% .
3. Completion of the Animas - La Plata Project can, we believe, greatly increase
the potential for employment in the County by providing ample water for di
versified agricultural crop production ; inducement to food processors and can
ners, and livestock feeders and meat processors ; and massive development of
coal reserves for electric power generation .
4. Recreational facilities development, flowing naturally from the reservoirs,
and stream improvement related to the Animas-La Plata Project, will further
add to employment opportunities and benefits to local economies in both South
western Colorado and Northwestern New Mexico.
5. New Mexico State University is right now in the process of constructing a
modern Agricultural Experiment Station on 250 acres of ground in our County.
This installation has been carefully designed to serve the manifold interests of
farmers and ranchers throughout our County. We see in this valuable facility a
tremendous factor for guidance to success in our agricultural economy — not only
on the 37,000 irrigated acres already existing in our County, but on the acreage
involved in the Animas-La Plata Project, and in the Navajo Indian Irrigation
Project adjoining it on the south .
BOYD F. SCOTT, President.
Also signed by other officers and directors.
MAY 2, 1967.
CHAIRMAN OF SUBCOMMITTEE ON WATER AND POWER RESOURCES OF THE SENATE
COMMITTEE OF INTERNAL AND INSULAR AFFAIRS.
GENTLEMEN : This is written in support of the Animas-La Plata Division
Project.
We members of the Kirtland Lions Club would like to add our support to this
very vital project. Our area will be in dire need of domestic water in the near
future. With the continued growth our subquality wells will not furnish a safe,
adequate water supply. We feel that this project would enable our area to con
tinue its very necessary growth .
Therefore we urge you to support this fine project.
Sincerely,
BRUCE BODRIN ,
President of Lions Club .

MAY 2, 1967.
To Whom It May Concern :
GENTLEMEN : The City of Aztec wishes to lend its full support and petition for
the Animas -La Plata diversion project as proposed. The importance of this
project for industrial, municipal, and agriculture use, is very great and badly
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needed in the entire area . The additional irrigable land and the increased indus
trial an municipal water is needed for the expansion and economic progress
necessary for this region. The City Commission of the City of Aztec has petitioned
that the United States of America construct this project.
JOHN R. McGINN ,
City Manager.
MAY 2, 1967.
CHAIRMAN OF SUBCOMMITTEE ON WATER AND POWER RESOURCES OF THE SENATE
COMMITTEE OF INTERNAL AND INSULAR AFFAIRS.
DEAR SIR : I represent the Board of Directors and membership of the Lower
Valley Water Users Cooperation , an organization consisting of about 325 mem
bers which is endeavoring to secure household water for the Kirtland -Waterflow
area . I would like to express my concern and interest in the Animas-La Plata
Diversion Project. There is no doubt that this project is necessary to the growth
and development of this area. Please rest assured that any assistance that this
group can give in support of this project will be forthcoming.
Sincerely,
JIM DUNLAP,
President, Lower Valley Water Users Cooperation .

Senator ANDERSON . Mr. Bishop is next .
STATEMENT OF FLOYD A. BISHOP, WYOMING STATE ENGINEER ;
ACCOMPANIED BY JOHN BEREMAN , INTERSTATE STREAMS
ENGINEER FOR THE STATE OF WYOMING ; THOMAS CAHILL,
ASSISTANT ATTORNEY GENERAL; AND C. J. KUIPER, ASSISTANT
COMMISSIONER, UPPER COLORADO RIVER COMMISSION
Mr. Bishop . Mr. Chairman , I have with me as my associates today
Mr. C. J. Kuiper, who is an assistant commissioner on the Upper
Colorado River Commission , and also is a former employee of the
Bureau of Reclamation and was one of the principal engineers in
volved in the United Western investigation. On my left is Tom Cahill,
special assistant attorney general in the Wyoming attorney general's
office, and on my right is Mr. John Bereman, who is interstate streams
engineer for the State of Wyoming.
Senator ANDERSON . Thank you.
Mr. BISHOP. First, Mr. Chairman, I would like to express Governor
Hathaway's regrets for his inability to be here today. Previous com
mitments made it impossible for him to appear and present this state
ment. I would say that the statement israther lengthy, and I will do
my best to summarize where possible. However, it doesn't lend itself
too well to summarization. I will be as brief as I possibly can, sir.
Senator ANDERSON . Go right ahead.
Mr. BISHOP . Mr. Chairman and members of the committee, thank
you for this opportunity to present testimony on behalf of the State
of Wyoming with respect to the proposed authorization of the Colo
rado River Basin project.
Wyoming has a vital interest in the Colorado River. The headwaters
of the Green River, one of the major tributaries of the Colorado
River, originate in Wyoming , as do some of the headwaters of the
Little Snake River. The streams of our State contribute an average
of more than 2 million acre- feet per year to the total flow of the
Colorado River system. We have agreed with our sister States in the
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Colorado River drainage, through the Colorado River compact of
1922 and the Upper Colorado River Basin compact of 1948, to a divi
sion of the water resources of this river system , and our primary con
cern today is to see that the provisions of these compacts are not modi
fied or circumvented by the legislation currently being considered by
this committee.
Wyoming has a past record of supporting good reclamation projects
throughout the West. Indeed, our State has benefited greatly from
reclamation activity down through the years, not only through in
creases in irrigated agriculture but also from the availability of electric
power for our industries and municipalities, and the improved recrea
tional facilities which have been created by many of these projects.
We recognize and appreciate the need for reclamation development
in the West and we understand the desires of our sister States to
provide for such development. We are particularly concerned about
the plight of Arizona. We realize that her struggle to have the central
Arizona project approved has been long and arduous. We recognize
the demonstrated need for the project and the intimate connection
between this project and Arizona's future growth and prosperity .
We realize also that some of the legislation under consideration by
this committee contains provisions for projects which will benefit our
sister States of Colorado, New Mexico, California, Utah, Nevada, and,
to a lesser extent, Wyoming. From the broad viewpoint, we can see
a number of benefits in some versions of this legislation. However,
we believe that as presently written the legislation contains a dan
gerous precedent by proposing to authorize Federal projects which
would be dependent upon the use of water in excess of compact
apportionments.
INTERSTATE COMPACTS
Interstate compacts providing for the division of the water of the
Colorado River system have been agreed upon between the several
States in the basin and approved by the Congress. These include the
Colorado River compact of 1922 and the Upper Colorado River
Basin compact of 1948. The 1922 compact involves all seven States in
the drainage of the Colorado River. It provides for a division of water
use between the Upper Basin and the Low Basin, with the dividing
point between the two basins being located at Lee Ferry near the Utah
Arizona State line. This 1922 compact apportioned from the Colorado
River system in perpetuity , to the Upper Basin and to the Lower Basin ,
respectively, the exclusive beneficial consumptive use of 71/2 million
acre- feet annually. On the basis of an erroneous evaluation of the
available water supply which indicated the average annual flow of the
Colorado River to be approximately 20 million acre- feet, the 1922
compact granted the Lower Basin the right to increase its use by an
additional 1 million acre- feet per year, and recognized the possibilty
of a future burden for delivery of water to Mexico. These added com
mitments beyond the basic allocation of 712 million acre - feet to each
basin were to be fulfilled from the so -called surplus which we now
realize does not exist .
The States of the Lower Basin contend that the Upper Basin is obli
gated to deliver at Lee Ferry an average of 71,2 million acre - feet per
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year to satisfy the requirements of the Colorado River compact of
1922, plus an additional three- fourths of a million acre- feet per year
in satisfaction of half of the Mexican Treaty burden . We do not con
cur in this contention. The 1922 compact clearly encompasses the water
of the entire Colorado River system , including the Gila River and
other Lower Basin tributaries within the United States. From this total
water supply, the compact apportionments were made . The Lower
Basin States contend that these Lower Basin tributaries are not to be
counted in the total water supply, and that uses of water from these
tributaries are not to be counted as part of the overall apportionment
to the Lower Basin under the compact.
The Lower Basin States claim that the decree in Arizona v. Cali
fornia lends credence to their contention. This decree provided that the
use of water from tributaries within the Lower Basin would not be
counted in arriving at an apportionment between the individual States
of the Lower Basin . It must be remembered, however, that , in appor
tioning water among the Lower Basin States, the Supreme Court relied
upon the Boulder Canyon Project Act which dealt only with waters
of the main stream which would be diverted under contracts with the
Secretary of the Interior. Conversely, the 1922 compact clearly stated
that if a treaty with Mexico was consummated , the burden for de
livery of water to Mexico would be upon the “ Colorado River system ”
which included that portion of the Colorado River and its tributaries
within the United States of America ." This was reiterated in the
treaty itself which placed the burden
“ the waters of the Colorado
* * upon
* ( Treaty
series 207, art. 10 ).
River, from any and all sources
is
exten
tribut
the
of
ded to its logical
exclus
of
aries
If the theory
ion
conclusion , the Green, the Yampa, the San Juan , the Gunnison , and
all other Upper Basin tributaries should be excluded from the compact.
It is our belief that the Lower Basin water supply apportioned by
the compact consists of the sum of the following:
1. Seven and one- half million acre - feet of water delivered by the
Upper Basin at Lee Ferry.
2. The virgin flow of all of the Lower Basin tributaries of the Colo
rado River.
3. Runoff from precipitation which falls on the river or reservoirs
or on lands which drain directly to the Colorado River.
We believe further that before the Upper Basin is required to de
liver any water at Lee Ferry to satisfy the Mexican treaty obligation,
the sum of the three aforementioned sources of water must be less than
9 million acre - feet which is accounted for as follows:
1. Seven and one-half million acre- feet of beneficial consumptive
use in the entire Lower Basin.
2. One and a half million acre - feet to Mexico .
In the event the sum of the three sources of water falls below 9
million acre - feet, then and only then is the Upper Basin obligated to
deliver additional water at Lee Ferry. The additional delivery re
quired if such deficiency occurs is limited to one - half of the amount
by which the total water supply available to the Lower Basin fails to
produce 9 million acre- feet per year.
Unfortunately, the two basins have been unable to find a mutually
agreeable solution to this controversy. Apparently, the ultimate solu
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tion will come through later litigation or negotiation . However , in
view of the depth of this disagreement, there appears to be no prudent
course for us to follow in evaluating obligations on the available water
supply except to assume that the upper basin may have to deliver at
Lee Ferry as much as 814 million acre - feet annually.
EXISTING LOWER BASIN USES
Next we would like to present some facts on Lower Basin consump
tive uses at the present time from the main stream of the Colorado
River. As used herein , consumptive use is defined as diversions less
returns.
Most of the figures in this tabulation have been quoted from the
1964–65 report of the Colorado River Board of California . I think
you will notice some differences between these figures and figures
which have been quoted previously in this hearing. These figures
quoted here are considerably less in some instances than some of the
other figures we have heard . So we do feel that they are conservative.
Average annual consumptive use from main stream in Lower Basin,
years 1961 through 1965 .
1,000 acre -feet
976. 4
Arizona 1
California
4, 989.4
24. 2
Nevada
Mexico ?
1, 850.4
800. O
Lake Mead evaporation :
988. 2
Computed net losses — Hoover Dam to Mexico ^_

Total
9, 628. 6
1 Colorado River Board of California Annual Report 1964-65, table 4, averaged.
2 Colorado River Board of California Annual Report 1964-65, table 6, averaged.
3 USDI Pacific Southwest Water Plan Report, January 1964, table 12 .
- Colorado River Board of California Annual Report 1964-65 , table 5 averaged, with
adjustments suggested in following text.
The foregoing clearly shows that even without the central Arizona
project the Lower Basin is presently using wore water from the main
stream than would be supplied to them under the compact by the Upper
Basin, when development therein is complete, and that this excess use
at the present time from the main stream of theColorado River may
be as much as 2.1 million acre-feet annually. The central Arizona
project as proposed in the legislation being considered by this commit
tee would require an additional 1.2 million acre -feet and Nevada pro
poses to utilize 0.3 million acre- feet per year. Increased evaporation
Tosses connected with this new additional development are assumed
to be offset by the savings realized from the proposed channel improve
ment program . The combined total of all these ultimate demands upon
the main stream in the Lower Basin is 11.1 million acre - feet per year,
and even if we assume that California will cut back to her decreed
allocation of 4.4 million acre - feet, the demand would still be 10.5 mil
lion acre- feet per year , or nearly 3 million acre - feet per year in excess
of the 7.5 million acre - feet required to be delivered to the Lower Basin
at Lee Ferry . We think it is both legally and morally wrong to au
thorize expensive Federal projects in the lower basin which depend
on the availability of a greater portion of water than the Lower Basin
entitlement .
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DEPENDENCE ON UPPER BASIN WATER
The record of the House hearings concerning this Colorado River
Basin project legislation during both sessions of the 89th Congress
and also during thepresent session of the 90th Congress is replete with
references to the effect that the water supply for the central Arizona
project is dependent upon Upper Basin water which is presently in ex
cess of Upper Basin needs. As the Upper Basin develops , the water
supply in the Lower Basin will progressively diminish, and sometime
within the next 30 years the surplus of water flowing from the Upper
Basin to the Lower Basin will cease to exist, providing that nothing is
done to thwart thenormal development of theUpper Basin region. The
figures cited previously show that the Lower Basin has already de
veloped a reliance upon a water supply that will diminish as the Upper
Basin develops, and this reliance would be significantly expanded if the
central Arizona project is built as proposed . This being the case, Wyo
ming fears that future pressures arising from the developed econ
omies in the Lower Basin will be muscled with sufficient political
strength to effectively inhibit the future development of Wyoming.
Arizona's past and present difficulties in getting the central Arizona
project approved are related to exactly that kind of situation in the
Lower Basin . This is clearly brought out in the records of the Arizona
Senate Journal, 16th Legislature, First Special Session , 1944 , at 16 ,
where Governor Osborne makes the following statement to his own
Arizona Legislature :
Now of course we would like to take from California some of that 4,400,000
acre - feet of water, but neither unrecognized filings against it, nor wishful
thinking on our part can accomplish that ... The Federal Government, having ex
pended tens of millions of dollars of the people's money to provide irrigation
and power facilities for the use of this water in one State, will not wipe out
that investment and divert that water to another State . Arizona cannot com
pel that any more than we can turn back the pages of history. The time has
long since passed when Arizona could obtain the water which California has
put to beneficial use .
PROPOSED PROJECTS WITHIN THE STATE OF COLORADO
The same situation pertains to the water supply situation in the
Upper Basin. The division of water here is controlled by the Upper
Colorado River Basin compact of1948. Our analysis of the available
water supply indicates that the State of Colorado may be in excess
of her compact apportionment of Colorado River water if all five
of the projects proposed in some versionsof this legislation for author
ization are constructed. In order to clarify this facet, we are submit
ting herewith a detailed analysis of the situation . The figures used
in this analysis are taken from a letter dated March 24 , 1967, from Mr.
Floyd Bishop, Wyoming State engineer, to the Honorable Harold
T. Johnson, chairman of the subcommittee on Irrigation and Reclama
tion of the House Committee on Interior and Insular Affairs. Refer
ence is made in the above-mentioned letter to a letter dated March
11 , 1966, from Mr. Ival Goslin , executive director of the Upper
Colorado River Commission , to Floyd A. Bishop ; and to a letter dated
March 15, 1966 , to Mr. Jay Bingham from Mr. Felix L. Sparks, di
rector of the Colorado Water Conservation Board , in which Mr.
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Sparks concurs with these figures. Copies of these letters are attached
for inclusion in the record .
A summary of the figures shown in these attachments follows :
Total depletions of Colorado River water within the State of Colorado
1,000 acre-feet
1 , 786
Present depletions140
Depletions due to presently authorized Federal projects .
346
Probable future depletions_-Depletions due to the 5 projects proposed to be authorized by present
378
legislation

Total Colorado depletions.--

2, 650

I would only point out that this figure agrees rather closely with the
figure indicated by Senator Allott yesterday of 2,646,000 acre - feet
year.
per
The concurrence of Mr. Sparks to the foregoing figures, as indicated
in this letter of March 15, 1966 , referred to previously, lends special
credence to these figures. It should also be noted that for several of the
projects involved , the depletions shown herein are less than those
cited for the same projects by the Honorable Wayne Aspinall of
Colorado, chairman of the House Committee on Interior and Insular
Affairs, in testimony before the House Subcommittee on Irrigation
and Reclamation on March 17 , 1967.
Early in 1965 , the Upper Colorado River Commission retained the
firm of Tipton & Kalmbach, Inc., of Denver, Colo ., to study and report
on the water supplies of the Colorado River. The objective of this
study was to make an independent analysis of the expected flows in
this river system based on current data and technology, in order to be
in a better position to evaluate the effects of the proposed central
Arizona project and other developments proposing to utilize water
from the Colorado River. In July 1965, a report entitled " Water Sup
plies of the Colorado River" was issued by Tipton & Kalmbach , Inc.,
consisting of two parts, Part I – Text, and Part II - Appendixes.
Copies of both parts of this water supply study are attached hereto for
inclusion in the record. The Tipton & Kalmbach study concludes
that if it is assumed that all reservoirs authorized by the upper Colo
rado River storage project are constructed and operating with a
combined capacity of 29 million acre - feet, and if delivery made at
Lee Ferry amounts to 814 million acre - feet per year as previously
discussed , for satisfaction of the compact and the Mexican Treaty
burden , then the limit of the depletions in the States of the upper divi
sion would be 5.6 million acre-feet per year including reservoir evap
oration , or an available 4.7 million acre- feet per annum after reservoir
evaporation losses ( See p. 21 , Pt. I—Text , Tipton & Kalmbach Report
of July 1965. )
Under the Upper Colorado River Basin compact , Colorado's share
of the Upper Basin apportionment amounts to 51.75 percent of the total
amount which is available to the Upper basin. Based on the 4.7 million
acre- feet annually available for consumptive use in the Upper Basin
as stated in the Tipton & Kalmbach study less the 50,000 acre - feet
apportioned to Arizona from the Upper Basin entitlement, Colorado's
share would be 51.75 percent of 4.65 million acre - feet, or only about
2.40 million acre - feet per year.
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Comparing the previously stated estimates of total Colorado de
pletions of the Colorado River including the five proposed new projects
in the State of Colorado, amounting to 2.65 million acre- feet per
annum , with the figure of 2.40 million acre- feet per year to which
Colorado would be entitled under the compact on the basis of the
previously cited figures from the Tipton & Kalmbach report, it can be
seen that Colorado would be exceeding her apportionment by about
250,000 acre- feet per year. Deferral of the Dallas Creek project, West
Divide project, and San Miguel project would reduce this excess to
about 50,000 acre- feet annually.
Senator ALLOTT. Your statement says 22,000 acre - feet.
Mr. BISHOP. Senator, I made a correction in my statement to account
for the 50,000 acre - feet which is apportioned from the Upper Basin
total allocation to the State of Arizona, and this was not reflected in the
printed statement. That is correct.
Senator ALLOTT. Could I ask you one other question ?
Mr. Bishop. Yes, sir.
Senator ALLOTT. You made a statement which apparently was not
in your written statement, and I interpreted that to say, interpreted
the way you said it, that you were charging the 50,000 acre -feet which
goes to Arizona to Colorado's share.
Mr. BISHOP. No, sir.
Senator ALLOTT. You did not contemplate that, did you !
Mr. BISHOP. No, sir, not by any means. I certainly would not want
to do that.
Senator ALLOTT. All right .
IMPORTANCE OF COMPACT APPORTIONMENTS
Mr. Bishop. The realities of the yield of this river and the obliga
tions which have been placed upon it must not be ignored . The orig
inal negotiators of the 1922 compact used what have proven to be
incorrect figures in dividing the waters of the river. We simply
cannot go on using incorrect figures in analyzing additional projects
which place a burden on the river. Future projects must be evaluated
on the basis of a realistic analysis of the available water supply in
conjunction with full recognition of the commitments already made
on this water supply through existing interstate compacts . In view
of the recognized inadequacy of the present water supply in the Colo
rado River system to meet present and future demands, it is imperative
that any Colorado River Basin Project Act involving a proposed use of
water in excess of existing compact allocations contain strong assur
ances that water from outside the natural drainage area of the Colo
rado River system will be made available to fulfill these demands.
Senator ANDERSON. Can I stop you for just one second there ?
Mr. Bishop. Yes, sir .
Senator ANDERSON . The original negotiators of the 1922 compact
used incorrect figures in dividing the water of that river, you say ?
Mr. BISHOP. Yes, sir.
Senator ANDERSON . You mean they were incorrect at that time.
Mr. Bishop. I am sure they were the best figures available at that
time, but based upon what we know as a long -term average of the
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available water supply at this time, it appears that they assumed there
was considerably more water than actually is the case.
Senator ANDERSON . There was water at that time.
Mr. BISHOP. At that time based on the figures they had, that is true ;
yes, sir .
Senator ANDERSON . I wonder if there is some other reason except
that which you mentioned. Those original negotiators did a very care
ful job, and I am never going to forget Mr. Carpenter, who was the real
The group carefully studied all the figures at that time.
genius.
Mr. BISHOP. Mr. Chairman , I would agree with that wholeheartedly.
I think they did a wonderful job, and they certainly based their con
clusions on the best information that was available at that time . The
only problem was they had a limited period of time on which to base
their computations of the available water supply . ,
Senator ANDERSON . Mr. Hoover was greatly impressed by some of
the men on this project. One of them was a man from my home Stạte.
He was brought to Washington very quickly, having been recom
mended by good people.
Mr. BISHOP. I might also mention that Frank Emerson was the
Wyoming representative in those negotiations, and he was later Gov
ernor of the State of Wyoming, and a very fine and capable man .
Senator ALLOTT . Mr. Chairman, may I interject a remark , I feel
as the chairman has indicated and as you have indicated , Mr. Bishop .
The compact was arrived at upon the basis of probably what was the
best information available, and of course we can alwaystake advantage
of hindsight in being critical. Even among Monday quarterbacks they
do that. But the thing that occurrs to me, and Ithink you would agree
with that, would you not, that as far as the Upper Basin States,the
error if it was made, was not in the attempt to ascertain the amount of
waters then available in the Colorado River, but rather while the broad
implication was that they were dividing thewaters of the riverequally,
with the diminishing water supply we have been caught on the horns of
the absolute flat guarantee of delivery at Lee Ferry . This has been the
detrimental factor as far as the upper States are concerned.
Mr. BISHOP . Yes, sir ; I agree with that wholeheartedly .
Senator ALLOTT. If a mistake was made at that time, and there is no
questioning the competency and ability of these gentlemen who were
wrestling with as major a problem as we are now, I think it was made in
this respect of not dividing the waters equally, rather than putting us,
the upper States , in the position of delivering a specified flat amount
which was based upon an assumption of water available which has not
proven out in subsequent years.
Mr. Bishop. Yes, sir. I would only add to that that I really think it
was their intent to divide the water equally at that time. Their assump
tion that there was more water in the river than has proven to be the
actual case led them to include this provision whereby we are required
to deliver a certain minimum to the Lower Basin.
Senator ALLOTT. They might have been thinking in those terms, but
unfortunately you know as well as anyone that isn't what the compact
said .
Mr. BISHOP. Yes.
Only in this way can there be a meaningful assurance that the slower
developing areas will be able in future years to utilize the water which
is granted to them by the compacts. Such assurance was the original

CENTRAL ARIZONA PROJECT

413

intent of these documents and it is unthinkable that the Congress
would now consider taking any action which might nullify or circum
vent the protection granted the individual States through these agree
ments . In taking this position , we are not unmindful of the efforts of
sponsors of many of the bills under consideration to provide some
degree of protection to Wyoming and the Upper Basin by including
specific language, such as that in the Allott bill, which provides that
" Rights of the Upper Basin to the consumptive use of water appor
tioned to that basin from the Colorado River system by the Colorado
River Compact shall not be reduced or prejudiced by any use of such
water in the Lower Basin .” It seems apparent that the authors of
these bills, in most cases, made every possible effort to protect the legal
rights of Wyoming and the other Upper Basin States. However, those
of us who are charged with the responsibility of protecting Wyoming's
interests must look beyond the legalities to the practical problemsof
the future as we see them .
FUNDAMENTAL PROVISIONS RECOMMENDED FOR INCLUSION
This being the case , we recommend for inclusion in any Colorado
River Basin project legislation the following fundamental provisions:
1. There should be authorized , concurrently with the central Arizona
project, a project which will import into the Colorado River drainage
or its service area , sufficient water to satisfy the Mexican Treaty
burden . The cost of this importation project should be a nonreim
bursable obligation of the United States.
2. In conjunction with the foregoing, there should be a provision
for an immediate reconnaissance study of all possible sources of aug
mentation of the water supply of the Colorado River system . The satis
faction of the Mexican Treaty burden would only partially solve the
water supply problem of the Colorado River Basin , and the long
range need for further augmentation will still exist even after the first
provision has been fulfilled .
3. As an integral part of any Colorado River Basin project authori
zation, there should be sufficient revenue -producing features to assure
adequate financing of the augmentation measures needed to supplement
the water supply in the drainage.
4. The authorization of the San Miguel project, West Divide proj
ect, and the Dallas Creek project in the State of Colorado should be
conditioned upon completion of the importation project to relieve the
Colorado River Basin of the Mexican Treaty burden .
5. If a priority to the consumptive use of 4.4 million acre - feet annu
ally is granted to California by Arizona, it should be clearly stated
that such priority involves only those two States and does not involve
any granting of priority to California by the Upper Basin .
EXPLANATION OF FUNDAMENTAL PROVISIONS
PROVISION NO. 1
The first of the foregoing suggestions concerns authorization of an
importation project to satisfy the Mexican Treaty obligation. We
recognize that the Northwest States are not ready to accept the possi
bility of a diversion from their area . We believe that consideration
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should be given to the possibility of importing water for this purpose
from the surplus of northern California streams. Physical feasibility
of such an undertaking has been established on a reconnaissance level
by the Department of Interior in the interim report on the united
western investigation prepared in December of 1950 and the 1964
Report on the Pacific Southwest Water Plan. Minor adaptations of the
plans as presented in these reports would result in supplying sufficient
water to those portions of California presently served from the Colo
rado River to enable augmentation to the water supply in the Colorado
River system on an exchange basis. We further believe that the Mexi
can Treaty burden is a national rather than a regional or sectional
obligation. When the Mexican Treaty was entered into, it was consid
ered that 1.5 million acre- feet could be delivered to Mexico annually
without impairing the availability for use in the Upper and Lower
Basin of the quantities allocated by the Colorado River compact of
1922. The reason for this optimism is apparent from the report of the
Senate Foreign Relations Committee on the treaty. The committee
stated that " according to all the testimony, the average annual virgin
runoff from the Colorado River Basin is approximately 18 million
acre-feet a year. ” ( Senate Ex. Rept. No. 2 , 79th Cong., first sess ., p. 4.)
In addition , the Mexican Treaty burden was negotiated during
the period of hostilities in World War II , simultaneously with the
treaty pertaining to the Rio Grande, and the motivations on the part
of the negotiators included other factors of international significance
beyond a simple division of the water between the two nations. The
present knowledge indicates that the dependable flow of the river
is far less than was anticipated when this treaty was negotiated . These
factors, coupled with the prospect of bitter litigation between the
Upper and Lower Basins concerning the division of this burden , are
ample justification for recognizing that the cost of importing suf
ficient water into the basin to satisfy the Mexican Treaty burden is a
national obligation .
PROVISION NO. 2
In regard to the second suggestion concerning an immediate recon
naissance study of all possible sources of augmentation for the Colo
rado River, the ultimate solution to the problems of the river depends
on developing a substantial additional amount of water to supplement
the historic supply. The proposed importation of a sufficient quantity
of water to satisfy the Mexican Treaty burden, while a step in the
right direction will not be the final solution to the water supply preb
lem in the Colorado River Basin . Consequently, it is imperative that
studies be undertaken to determine the most feasible method of aug
menting the Colorado River water supply so that future shortages of
water in this dynamic and important region of the country are not
allowed to develop. We should like to emphasize the importance of
properly integrating the first proposal providing for importation
to relieve the Mexican Treaty burden , with this proposed broad study
of the total problems related to augmentation.
Several of the bills which have been introduced in the 90th Con
gress concering the proposed Colorado River Basin project have pro
vided that the augmentation studies should be accomplished by a
National Water Commission. Wyoming's feelings about the creation
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of a National Water Commission are ambivalent. We clearly see the
value of such a commission being created to review existing national
policy on water resource development and to suggest needed changes
in that policy. We do not agree that such a commission should under
take this particular augmentation study or other studies of the specific
water problems of the Western States. While we recognize that the
national interest is involved in the solution of these problems, we also
recognize that the water problems of the arid West are fundamentally
different than those of the remainder of the United States. If such
a commission is so created as to undertake studies of the entire Nation ,
the majority of its members will likely come from the population
centers of the Eastern United States with an orientation toward the
problems typical of that area , including the riparian doctrine, humid
climate and problems related to water pollution. In the West, our
orientation relates to the appropriative doctrine, arid climate and
interstate compact or court decree apportionment of short water
resources .
A study of such great significance to the Western States as this
promises to be should be carried out by people who are thoroughly in
doctrinated in western water matters. We would prefer the approach
outlined in the proposed Western United States Water Investigation
Act of 1967 , introduced by Senator Moss ( S. 1429 ) , to that of the
National Water Commission making this particular study.
PROVISION NO. 3
The third suggestion concerning the inclusion of sufficient revenue
producing features to provide for the financing of an augmentation
program , is included because of the need to build up a fund which will
provide the money to carry out the augmentation program discussed
previously. Our fundamental interest in this area is that adequate
funds should be available for the augmentation project , and that they
should be set aside for that purpose. While Wyoming would prefer to
see both Hualapai and Marble Canyon Dams included in this project,
we recognize the difficulty involved with Marble Canyon Dam . The
suggestion recently presented by the Los Angeles Department of
Water and Power to the effect that Hualapai Reservoir be increased
in its power generation capacity and changed to adapt it for opera
tion as a combined hydropumped storage peaking project appears to
increase the power revenues from Hualapai to the pointwhere Marble
Canyon Dam may not be needed . This suggested modification of the
power generating facilities connected with the Colorado River Basin
project provides an alternative to the construction of both power dams ,
which has been such a troublesome issue in the past . We support the
further study of this proposal, and providing that adequate revenues
would be derived from the enlarged generating capacity of Hualapai
Reservoir to finance the augmentation program , we would agree that
Marble Canyon Dam should be dropped .
The proposal contained in S. 1013 which would provide pumping
power for the central Arizona project by prepurchase from a thermal
generating plant is not seen as a satisfactory substitute for the power
dams. The purpose of the two proposed dams was only partly to pro
vide pumping power for the central Arizona project. More impor
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tantly, their purpose was to provide enough revenue to pay for them
selves and other parts of the project in addition to building up a fund
to pay for the importation project and later additional augmentation
projects . The thermal generating proposal would produce insufficient
revenue for these purposes .
PROVISION NO .. *
The fourth suggestion concerning the proposed conditional author
ization of three projects in the State of Colorado is included because
of our previously expressed concern over the present shortage of water
in the Colorado River as compared to the demands which are being
placed upon it. If these projects are authorized and construction is
deferred as suggested, Colorado will be assured that her projects will
ultimately be built, but there is no chance that they will become a bur
den on the river in excess of Colorado's apportionment of Colorado
River water. We reiterate that we cannot be reconciled to the propriety
of authorizing Federal projects in excess of apportionments under the
Colorado River compacts.
PROVISION NO. 5
In regard to suggestion No. 5, involving the California priority, we
have some concern that the language used in some of the bills concern
ing this proposal could be interpreted to mean that California was
being granted a priority which could be effective against the Upper
Basin . We suggest that the following sentence should be added to any
section of the legislation which grants such a priority :
Nothing in this section shall be construed as creating a priority for California
as against the States of the Upper Division.
Several of the bills which propose to authorize a Colorado River
Basin project provide that the priority of California for the use of
4.4 million acre- feet per year would cease to be effective when facili
ties capable of delivering 2.5 million acre - feet per year into the main
stream of the Colorado River from outside sources have been com
pleted. Our first suggestion for concurrent authorization of an importa
tion project to satisfy the Mexican Treaty burden, when ful
filled, would probably terminate the California priority . However, if
such an importation project was not included in current legislation ,
then a time limitation on the priority to California would appear to
us to be advisable. In order to provide adequate time for a thorough
study of the augmentation question , plus sufficient time to construct
such a project, we would suggest that a 35 - year limitation be imposed
on the California priority . With such a limitation, the possibility of
the priority becoming a substitute for California's support of an
augmentation project would be lessened .
ADDITIONAL PROVISIONS
In addition to the foregoing fundamentals, there are a number of
other provisions which we favor for inclusion in this legislation , many
of which have been included in one or more bills introduced in the
Congress to date . These include the following :
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A. The provisions of title VI of S. 1242 have our general endorse
ment. However, the operating criteria outlined in section 602 of this
bill implies that the Upper Basin may have an obligation for delivery
of water to the Lower Basin under article III ( C) of the Colorado
River compact. We do not agree with such an interpretation of the
compact, and would prefer that paragraph 602 ( a ) ( 1 ) be deleted
from the criteria as stated in the bill .
B. Section 502 of S. 1242, providing for reimbursement of the
Upper Colorado River Basin Fund from the Colorado River Develop
ment Fund for all expenditures heretofore or hereafter made to meet
deficiencies in generation at Hoover Dam during the filling period
of storage units of the Colorado River storage project has our com
plete support.
C. We would favor the inclusion of an amendment to section 2
of the Colorado River Storage Project Act ( 70 Stat. 105 ; 43 U.S.C.
620 ), wherein reference is made to the Sublette project, to insert after
the word " Sublette” the words “ including a diversion of water to the
North Platte River Basin in Wyoming". It is our desire that this
proposal be investigated as rapidly as possible so that Wyoming will
have reliable information upon which to base a decision as to our
next logical step in the development and utilization of our Colorado
River compact apportionment. At present, it appears that the Sub
lette project, along with the diversion of water from the Green River
to the North Platte, is probably the most feasible proposal for us to
pursue in the near future and consequently we are desirous of expedit
ing this studyand report.
D. Wyoming supports the inclusion of a provision such as appears
in S. 1242, section 501 (c ) to modify the unit size on the Seedskadee
project in Wyoming which is an authorized participating project of the
Colorado River Storage Project Act. Climate and elevation are vital
factors which must be taken into account when classifying land and
establishing farm unit size and the present Seedskadee formula does
not make adequate provision for these factors. Our basic concern is to
create opportunities for a stable and adequate family living and for
commuity growth through irrigation development. Size of farms must
be large enough to attain this objective.
ADEQUACY OF REVENUES IN THE UPPER COLORADO RIVER BASIN FUND
During the recent House hearings on this Colorado River Basin
project legislation , an exchange of conversation took place, during
which Congressman Aspinall implied that Wyoming and Utah could
not authorize new participating projects at this particular time be
cause of the inadequacy of expected funds in the Upper Colorado
River Basin Fund . The conversation referred to was as follows:
Congressman ASPINALL. Now, the position that Wyoming finds itself in , and
the position that the State of Utah finds itself in at the present time, is that they
cannot have any additional project authorized, other than those which are
presently authorized , until it is possible to see that there is going to be a suffi
cient amount of money from the basin fund to pay off that part that the users
cannot pay within the 50 - year period after the development period is allowed
and after construction is finished . Is that right, Governor ?
Governor HATHAWAY. That is right, Sir.
Mr. A SPINALL . Is that right, Senator .
Senator HANSEN . Yes .
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Mr. ASPIXALL. Of course, that is what is holding up some of these projects
in these two States. Now it so happens that our sister State, New Mexico, has
been able, with the work that it has done and within its entitlement — not only
of water but also of monies from the basin fund — to practically use all of its share
of water from the Upper Basin by its present devel
nt as far as presently
concerned . Will you agree with that ?
Governor HATHAWAY. I believe that is right. New Mexico is close to that point.
Mr. ASPINALL. And is it not also true, when you consider LaBarge and Seed
skadee and Lyman and Wyoming's share of the Savery - Pot Hook , that Wyoming
has used its share of revenues in the basin account for the next 50 years or more,
as far as that is concerned , because the construction period has not yet taken
place. Wyoming cannot look , under the present situation, for any additional
authorizations for construction, or least for construction , for a few years hence.
Is that not true ?
Governor HATHAWAY. I cannot answer that, sir ; I do not know.
In an effort to clarify this matter, the Bureau of Reclamation was
requested to explain the situation regarding the Upper Colorado
River Basin Fund and the commitments which have been made in the
individual States against that fund, as well as any limitations con
cerning the authorization of additional projects within the State of
Wyoming. In order that the record might be clear regarding this
matter, we are attaching hereto a copy of a letter dated April 17, 1967 ,
from Mr. Floyd E. Dominy, Commissioner of the Bureau of Rec
lamation, to Mr. Floyd A. Bishop , Wyoming State Engineer. This
letter clarifies the matter raised by Congressman Aspinall referred to
previously. From Mr. Dominy's reply , it appears that revenues ap
portioned to the State ofWyoming in the Upper Colorado River Basin
Fund are expected to be available
for repayment or irrigation costs of
additional participating projects beginning in the year 2003 and by
the vear 2049 about $ 160 million would be available providing that no
additional Wyoming projects had been authorized in the meantime.
In view of the traditional 10 - year development period and 50- year
repayment period for reclamation projects, if a new Wyoming project
were to be authorized in 1967, the repayment period would not termi
nate until 2027, at which time Wyoming's share of the fund would
amount to something like $75 million. From this it seems obvious that
there are no limitations due to the inadequacy of expected funds in
the Upper Colorado River Basin Fund apportioned to Wyoming
which would prohibit the authorization of additional projects in Wy
oming at the present time or in the future . It is our desire that the
record of this hearing should correctly reflect the fact that such a
limitation as was implied during the House hearings does not in reality
exist.
CONCLUSION
Wyoming has continually faced a difficult choice on this Colorado
River Basin legislation. We are reluctant to oppose a project which
makes it possible for Arizona to utilize her apportionment of Colorado
River Basin waters. However, as a fundamental precept, we think it
unwise to authorize Federal projects which require a greater amount
of water than is apportioned to the various entities by interstate com
pact agreements. We believe that these compacts state the supreme
and only method of allocating the waters of the Colorado River. We
think it is wrong to authorize Federal projects which will utilize in
the Lower Basin a greater apportionment of water than the Lower
Basin entitlement, and we have the same reservation as it applies to
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the authorization of Federal projects in the Upper Basin for any State
in excess of its apportionment.
We must emphasize again our regret that we cannot support Ari
zonain her project as matters now stand. However, the authorization of
a Colorado River Basin project without the inclusion of the basic pro
visions which have been outlined herein to protect the interests of all
the Colorado River Basin States poses a serious jeopardy to Wyoming's
future. We seek to eliminate these threats so we can support the legis
lation .
Thank you, Mr. Chairman .
Senator ANDERSON. Thank you, Mr. Bishop.
( The letters referred to follow :)
STATE OF WYOMING,
STATE ENGINEER'S OFFICE,
Cheyenne, March 24, 1967.
SUBCOMMITTEE ON IRRIGATION AND RECLAMATION ,
COMMITTEE ON INTERIOR AND INSULAR AFFAIRS,
Longworth House Office Building,
Washington , D.C.
( Attention, Hon . Harold T. Johnson, Chairman ).
DEAR CHAIRMAN JOHNSON : In testimony before your Subcommittee on March
16, 1967, Governor Hathaway of Wyoming expressed concern over the proposed
authorization of the San Miguel Project, West Divide Project, and Dallas Creek
Project in Colorado. Our analysis of the available water supply indicates that
Colorado may be in excess of her Compact apportionment of Colorado River
water if these three projects are constructed . In an effort to provide your Sub
committee with the facts which are the basis for Wyoming's concern in this
regard , we are submitting herewith a detailed analysis of the situation . The fig
ures used in this analysis are taken from a letter dated March 11 , 1966 , from Mr.
Ival Goslin , Executive Director of the Upper Colorado River Commission, to
Mr. Floyd Bishop, Wyoming State Engineer. Appropriate modifications have been
made in Mr. Goslin's figures to reflect changes suggested by Mr. Felix L. Sparks,
Director of the Colorado Water Conservation Board, in a letter to Mr. Jay
Bingham dated March 15, 1966. Copies of each of the above -mentioned letters
are attached hereto and made a part hereof.
In view of the fact that the information which we are submitting herewith
appears to be pertinent to the subject at hand, request is hereby made that all of
this information be included in the hearing record .
The analysis referre to above follows :
1,000 acre-feet
1. Present Colorado Depletions :
65
Yampa and Green Rivers_
4
Hayden steam plant .
34
White River .
Gunnison River..
407
6
SAT! Smith Fork project..
10
os ; Paonia project ..
Colorado River — Main stream.
481
7
Collbran project ---8
Pueblo - Eagle River division260
Colorado-Big Thompson project--1
Small ditches ...
45
Colorado Springs - Blue RiverDenver -Blue River...
15
65
Denver -Moffat Tunnél .
10
Denver -Williams Fork .
Busk - Ivanhoe Tunnel.
38
Independence Pass Tunnel ..
20
Grand River ditch --San Juan and Dolores Rivers..
289
16
Florida project ---

Total present depletions -----

1 , 786
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2. Estimated depletions of Federal projects already authorized in
Colorado :
Savery-Pot Hook
Bostwick Park
Fruitland Mesa
Fryingpan -Arkansas Ruedi Reservoir, municipal and industrial.
Silt

26
4
28
70
6

Total depletions from presently authorized Federal projects .--

140

3. Probable future depletions :
Hayden steamplant
Homestake Creek diversion..
Pueblo- Eagle River
Denver Blue River
Denver -Moffat Tunnel
Denver -William Fork
Denver-Eagle and Piney Rivers..
Englewood -Moffat Tunnel
Independence Pass Tunnel.
Colorado Springs - Blue River..
Municipal and industrial from Green Mountain Reservoir ----Total probable future depletions.

4. Proposed authorizations by H.R. 3300 :
Animas -LaPlata
Dolores
Dallas Creek
West Divide
San Miguel
Total depletions due to projects proposed to be authorized by
H.R. 3300

12
* 74
3
215

10
14
6
12

346

106
74
37
76
85

378

5. Recapitulation of total Colorado depletions of Colorado River water :
1 , 786
Present depletions
140
Depletions due to presently authorized Federal projects .
346
Probable future depletions --378
Depletions due to projects proposed to be authorized by H.R. 3300-

2 ,650
Total Colorado depletionsNOTE . - The concurrence of Mr. Sparks to the foregoing figures as indicated in his letter
y
s
of Mar. 15, 1966 , referred to previousl , lends special credence to these figure . It should
also be noted that for several of the Federal projects involved , the depletions shown herein
n those cited by the chairman of the full committee in testimony before the
are less tha
subcommittee on Mar. 17, 1967 .
The engineering study of the water supply of the Colorado River prepared by
Tipton & Kalmbach, Inc. , was filed with your Committee at the time of the hear
ings pertaining to H.R. 4671 during the 89th Congress. This study was under
taken at the request of the Upper Colorado River Commission to determine on
an independent and unbiased basis what the expected yield of the Colorado River
system might be,based upon current technology .
While we do not concur in the theory that the Upper Basin is required to de
liver an additional 750,000 acre- feet per year to defray a portion of the Mexican
Treaty burden nor in the theory that the Upper Basin must deliver an average
flow of 742 million acre -feet per year at Lee Ferry, as advocated by some, we do
recognize that these are matters of differing opinion which will probably have
to be litigated ultimately unless they are settled in some other manner acceptable
to both the Upper and Lower Divisions. Until such a settlement is definite, there
appears to be no prudent course to follow in evaluating obligations on the avail
able water supply except to assume that the Upper Division may have to deliver
three - fourths of a million acre -feet of water per year in satisfaction of the
Mexican Treaty burden , in addition to an average of 712 million acre - feet per
year under Article III (d ) of the 1922 Compact.
The Tipton & Kalmbach study concludes that if it is assumed that all reservoirs
authorized by the Upper Colorado River Storage Project are constructed and
operating with a combined capacity of 29 million acre- feet, and if the delivery
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made at Lee Ferry amounts to 8.25 million acre - feet per year, for satisfaction of
the Compact and the Mexican Treaty burden , then the limit of the depletions in
the states of the Upper Division would be 5,6 million acre - feet per year including
reservoir evaporation , or an available 4.7 million acre- feet per annum after
reservoir evaporation losses. ( See page 21 of Part I , Text, Tipton & Kalmbach
Report of July, 1965. )
Under the Compact, Colorado's share of the Upper Basin apportionment
amounts to 51.75% of the total amount which is available to the Upper Basin ,
or 2.43 million acre - feet per year based upon the Tipton & Kalmbach study.
Comparing the estimates of total future Colorado depletions of the Colorado
River, amounting to 2.65 million acre - feet per annum, with the figure of 2.43
million acre - feet per year to which Colorado is entitled under the Compact on
the basis of the previously cited figures from the Tipton & Kalmbach Report, it
can be seen that Colorado will be exceeding her apportionment by about 220,000
acre - feet per year. Deferral of the Dallas Creek Project, West Divide Project,
and San Miguel Project would reduce this excess to about 22,000 acre -feet per
year.
The key question involved here is whether or not the Upper Basin will be re
quired to deliver water to fulfill the Mexican Treaty burden , and if so, how
much . Emphasis should be placed on the fact that we do not agree that the
Upper Basin has any obligation to deliver water to fulfill the Mexican Treaty
burden , but until this question is resolved , it seems logical that we should assume
that such a burden may ultimately be thrust upon us. If we could assume there
was no obligation on the Upper Basin to deliver Mexican Treaty water, these
three Colorado projects would probably not exceed Colorado's apportionment
under the Compacts.
The realities of the yield of this river and the obligations which have been
placed upon it cannot be ignored . The original negotiators of the Compact used
what have proven to be incorrect figures in dividing the waters of the river.
We simply cannot go on using incorrect figures in analyzing additional projects
which place a burden on the river. We believe it is unrealistic to be talking about
an available water supply to the Upper Basin of anything like 7,500,000 acre- feet
per year. The Tipton & Kalmbach figures show nearly two million acre- feet less
than this to be available on a long term average. We cannot be reconciled to the
propriety of authorizing federal projects in excess of the water supply available
to fulfill apportionments made under the Colorado River Compacts. The fore
going analysis shows clearly the reasons for our concern over authorization of
the three Colorado projects mentioned.
We appreciate the opportunity of presenting this additional information to the
Subcommittee .
Respectfully submitted .
FLOYD A. BISHOP,
State Engineer .

UPPER COLORADO RIVER COMMISSION ,
Salt Lake City, Utah , March 11 , 1966.
Mr. FLOYD A. BISHOP ,
State Engineer,
State Capitol Building,
Cheyenne, Wyo.
DEAR Floyd : In your letter of February 24, 1966 you requested a determina
tion for each of the Upper Division States of the following items :
1. Quantities of water currently being used.
2. Quantities of water which will be used under projects which are cur
rently authorized .
3. Any other commitments of water use for the future.
4. Quantities of water which would be used under projects proposed to be
authorized in H.R. 4671.
We have compiled the attached tables in response to your request. The sources
of the various figures are indicated .
In order to make the figures more meaningful the following explanation is
offered :
1. There is some degree of opinion involved in the compilations. For instance,
you will note that we purposely avoided using the term " committed uses" because
that term is often interpreted as having an element of legality and finality from
which there is little possibility of deviation. Instead, we have used the term
“ probable future depletions." This term is to be construed as meaning that at this
time in our opinion the projects or uses itemized under it are the most likely ones
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to occur out of a universe of probabilities. If there were sufficient water many
more projects and water uses could and would be materialized , some of which
are even now being contemplated and studied , and some of which may not even
be presently named.
2. Although we have attempted to list the most probable future depletions,
we must admit that some of those on our list are a considerable time in the fu
ture either because ( a ) they will not be needed for an indefinite period , or ( b )
financial and economic conditions may preclude their development, or ( c ) changes
of uses of water ( such as, change from agriculture to municipal and industrial,
etc. ) may be made to fulfill some of the depletions that we have listed as " prob
able future,” or ( d ) other uses may develop ahead of those listed.
3. In our figures we have not included a factor for " salvage " of water by
use. A " salvage" factor averaging about 4 % of the uses, as found in the 1948
Final Report of the Engineering Advisory Comittee to the Upper Colorado River
Basin Compact Commission , would increase the computed compact allotment to
each State, except Arizona, of Table II of the Summary. We have not used a
" salvage” factor because many of the depletion figures themselves may not be
within the limits of the above percentages (witness the changes in estimated
depletions on the same project from one report to another of the USBR ) , and
because there is no real agreement with regard to the amount of water salvaged
by use.
4. A copy of this letter with the attached tables is being transmitted to each of
the parties to whom you sent a copy of your letter of February 24th . We hope that
you and each party will examine the tables closely and let us have the benefit
of any of your criticisms, suggestions, or comments.
Sincerely yours,
IVAL V. GOSLIN,
Executive Director.
Colorado
Units :
1,000 acre-feet
accumulated
1. Present depletions :
65
Yampa and Green Rivers..
4
Hayden Steam project
34
White River.
407
Gunnison River 6
Smith Fork project .
10
Paonia project--Colorado River - Main stream .
481
7
Collbran project ---Pueblo - Eagle River division --260
Colorado - Big Thompson project ..
1
Small ditches .
45
Colorado Springs - Blue River.
Denver - Blue River..
15
Denver — Moffat Tunnel .
65
Denver - Wililams Fork .
10
Busk — Ivanhoe Tunnel..
Independence Pass Tunnel .
38
20
Grand River ditch .--.
289
San Juan and Dolores Rivers.
16
Florida project ---

Total
2. Authorized Federal projects :
Savery - Pot Hook .
Bostwick Park ..
Fruitland Mesa..
Fryingpan - Arkansas
Ruedi Reservoir, municipal and industrial.
Silt
Mainstream evaporation.

Total

11, 786
26
4
28
70
2 40
6
342

8516

1 Colorado Water Conservation Board tabulation, “ appendix A.”
2 Should be only 6 ( Sparks, Apr. 15, 1966 ) .
3 From Bureau of Reclamation, January 1966 report, “ Summary of Potential Water
Resource Developments in the Upper Colorado River Basin of Colorado.”
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Colorado_Continued

3. Probable future depletions :
Hayden Steam Plant--Homestake Creek diversion.
Pueblo -Eagle RiverDenver -Blue River
Denver -Moffat Tunnel
Denver -William Fork
Denver -Eagle and Piney Rivers
Englewood -Moffat Tunnel..
Independence Pass Tunnel--Colorado Springs — Blue River ...
Four Counties water projectMunicipal and industrial from Green Mountain Reservoir

Units :
1,000 acre - feet
accumulated
12
74
3
inte
4 215
10
14
6
540
12

386

Total
4. Proposed authorization - H.R . 4671 :
Animas-La Plata Dolores
Dallas Creek .
West Divide_
San Miguel---

Total

6 106
788 87
• 37
10° 76
985

391

3, 079

Grand total...

Grand total.----112, 992
Reduced from 240 to 215 in view of possible conflict of water uses on Eagle and Piney
Rivers with expanded Homestake project.
6 Should be omitted (Sparks, Apr. 15 , 1966 ) .
6 March 1966 supplemental report by Bureau of Reclamation .
7 November 1963 feasibility report by Bureau of Reclamation.
& Should be 74.000 ( Sparks, Apr, 15, 1966 ).
► February 1966 feasibility report by Bureau of Reclamation .
10 March 1966 feasibility, report by Bureau of Reclamation.
1 With reduction suggested by Sparks.
New Mexico

1. Present depletions :
Utah construction ---Navajo Reservoir evaporation.Hammond
Other existing uses ..
Total
2. Authorized Federal projects :
San Juan -Chama.Navajo Indian irrigation .
Mainstream evaporation.
Navajo Reservoir evaporation .-

Total
3. Probable future depletions :
Town of Farmington.
Utah construction.
Navajo Reservoir contracts_
Navajo Indian Hogback ..

Total
1 From data submitted by New Mexico for R. J. Tipton report, July 1965.
79-247-67-28

Units :
1,000 acre-feet
acoumulated
15
20
10
100
1145

110
250
74
10
1 444

25
100
10

1 140
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New Mexico_Continued
Units :
1,000 acre-feet
accumulated

4. Proposed authorizations-H.R. 4671 :
Animas- La Platta.
Total
Grand total.
2 March 1966 supplemental report by Bureau of Reclamation .
Utah
1. Present depletions :
Depletions as of 1952_
Subsequent Utah Water & Power Board projects ..
Municipal and industrial uses not included elsewhere ..
Private developmentsMiscellaneous exports--Central Utah project Vernal unit
Miscellaneous evaporation .-Total
2. Authorized Federal projects :
Central Utah project :
Bonneville unit.
Upalco unit .
Jensen unit
Emery County project
Mainstream evaporation .

Total

34

2 34
763
Units :
1,000 acre-feet
accumulated
407
25
4
3
108
10
22

1579

166
20
10
17
152
2 365

3. Probable future depletions :
Uintah Unit central Utah project.
Kaiparowits power development.

20
102

Total
4. Proposed authorizations - H.R . 4671 ---

2 122
0

1 , 066
Grand total--1 From Utah data furnished for R. J. Tipton report, July 1965 .
2 From Bureau of Reclamation report, January 1966, " Summary of Potential Water Re
sources in the Upper Colorado River Basin in Utah ."
Units :
Wyoming
1,000 acre- feet
accumulated
1 267
1. Present depletions_
Total
2. Authorized Federal projects :
Seedskadee
Lyman
Savery -Pot Hook.Mainstream evaporation.
Total

267
165
10
12
92

1 279

3. Probable future depletions :
Westvaco Industrial.Cheyenne and Laramie Division.

41
30

Total
4. Proposed authorizations - H.R . 4671.

171
0

Grand total..
617
1 From Bureau of Reclamation report, January 1966, " Summary of Potential Water Re
source Developments in the Upper Colorado River Basin of Wyoming."
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SUMMARY
TABLE I.- Upper Colorado River Basin depletions
(1,000 acre -feet]

) ۱۰( تم پر

Arizona

11

1. Present...
2. Authorized Federal projects ..
3. Probable future .
4. Proposed authorizations, H.R. 4671 ..
134 Total

Colo
rado

Utah

New
Mexico

39

1,786
482
346
378

145
444
140
34

579
365
122

50

2,992

763

1,066

Total

Wyo
ming

267 Ti 2, 788
279 31} } 1,604
71
758
425
617
5, 575

TABLE II. - Computed compact allotments based on various assumed water supplies
(In thousands of acre -feet]
Arizona

7,500,000 acre- feet available .
6,300,000 acre- feet available .
5,600,000 acre - feet available .
5,800,000 acre- feet available .

50
50
50
50

Colorado

3,855
3, 234
2,872
2,976

New
Mexico
838
703
624
647

Utah

1,714
1, 438
1 , 277
1, 322

Wyoming

Total

1,043
875
777
805

17,500
2 6,300
35,600
45, 800

1 Based on full compact amount being available .
2 Amount from Tipton report limited by historic flow and 7,500,000 acre- foot Lee Ferry delivery .
3 Amount from Tipton report limitedby historic flow and 8,250,000 acre-foot Lee Ferry delivery.
4 Amount available as estimated by U.S. Bureau of Reclamation .
DENVER, COLO. , March 15, 1966.
Mr. JAY R. BINGHAM ,
Director, Utah Power & Water Board,
State Capitol, Salt Lake City, Utah.
DEAR JAY : I have not been able to find the memorandum which you said you
addressed to me after the Cheyenne meeting. However , we recently received a
copy of a water supply study from the Upper Colorado River Commission which
is directed to Floyd Bishop. It may be that that memorandum will answer your
purposes.
I think we are at substantial concurrence with the Colorado portion of the
Upper Colorado River Commission memorandum with three exceptions. In para
graph 2 with the heading “ Authorized Federal Projects " the memorandum shows
40,000 acre - feet of water from Ruedi Reservoir for municipal and industrial
purposes. The only information we have at this time is that 6,000 acre - feet has
been allocated for M & I purposes. I have no idea where the figure 40,000 acre - feet
came from . Under paragraph 3 entitled “ Probable Future Depletions" we take
exception to the inclusion of the item of 40,000 acre - feet for the Four Counties
water project. Such a project is not now in existence or under construction and
we have some doubt that it ever will be. It occupies a last priority under our de
pletion tables and should be omitted from the Upper Colorado River Commission
memorandum. Under paragraph 4 entitled “ Proposed Authorization - H.R . 4671"
the depletion for the Dolores Project is shown at 87,000 feet. We do not agree with
this depletion figure as we believe the Bureau made some error in their studies.
The depletion figure which we are using for that project is 74,000 acre - feet.
If there is further information I can furnish, please advise.
Sincerely,
FELIX L. SPARKS,
Director.
U.S. DEPARTMENT OF THE INTERIOR,
BUREAU OF RECLAMATION,
Washington , D.C., April 17, 1967 .
Mr. FLOYD A. BISHOP,
State Engineer,
Cheyenne, Wyo .
DEAR MR. BISHOP : This is in reply to your letter of March 20, 1967, to Regional
Director D. L. Crandall. You inquired concerning the status of Wy ning's share
of Upper Colorado River Basin Fund revenues.
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The basic procedures and guidelines for financing the Colorado River Storage
Project and participating projects are set forth in Section 5 of the authorizing Act
of April 11, 1956 ( Public Law 84-485 , 70 Stat. 105 ) . In substance, the section pro
vides that all funds appropriated for the purposes of carryingout the provisions
of the act ( except those appropriated for the construction and operation of spe
cific recreation and fish and wildlife facilities which are covered in Section 8 )
and all revenues collected in the operation of the Colorado River Storage Project
and participating projects will be credited to a separate fund in the Treasury of
the United States known as the Upper Colorado River Basin Fund and used to re
pay the reimbursable costs of the authorized developments. Within this fund ,
separate accounts will be kept for the Colorado River Storage Project and for
each participating project or unit thereof.
In general, revenues credited to the basin fund from a participating project
will be used to pay costs pertaining to that project and to the project purpose
from which the revenues were derived. Power revenues from the storage project
and participating projects will be used to repay costs of the storage project and
participating projects allocated to power and the costs of the storage project
allocated to irrigation. The storage project revenues remaining will then be used
to repay irrigation costs of participating projects that are beyond the repayment
ability of the project irrigators. Surplus revenues accruing from consumptive
uses of water from storage units are apportioned to the state which is charged
with the depletions.
Surplus power revenues are apportioned as follows :
Percent
Percent
15. 5
Colorado
46. 0 | Wyoming
17.0
Utah
21.5 New Mexico

The reimbursable costs of the storage project and participating projects are to
be repaid within 50 years following completion of construction and appropriate
development period of each unit, project, or separable feature . The Congress
in Section 6 of the authorizing act requires the Secretary of the Interior to
submit annually to the Congress a report showing the status of revenues from ,
and the cost of constructing, operating, and maintaining, the storage project and
participating projects.
Revenues apportioned to the State of Wyoming are expected to be available
for repayment of irrigation costs of participating projects beginning in year
2003, and by year 2049 about $ 160 million would be available . The tabulation
below shows Wyoming's presently committed utilization of these revenues.
Utilization of apportioned revenues, Colorado River storage project and participating
projects
(Dollars amounts in thousands)
Project or unit (in order of construction )

Eden ..
Seedskadee ..
Lyman .
Savery -Pot Hook .
Subtotal
Through 2049.

Assistance
required
$13, 400
30,804
7, 435
4, 131

End of
repayment
period
2028-30
2033-37
2023
2026-34

55,770
55,770

Apportioned revenue requirements for the three authorized participating
projects and the Eden Project are estimated to total about $ 56 million. It is
estimated that by the year 2020, Wyoming's share of available basin fund revenues
will have accumulated to a total of $57 million and therefore will have provided
for these commitments. Thereafter, Wyoming's uncommitted balance of basin
fund revenues will accumulate at the rate of nearly $4 million annually. By year
2019, Wyoming's apportioned revenues would exceed present commitments by
about $ 104 million .
As you know, construction of the authorized storage project and participat
ing projects is still in progress and some changes in the estimates shown should
be expected .
Sincerely yours,
FLOYD E. DOMINY, Commissioner.
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Senator ANDERSON . Since we are meeting this afternoon at 2 o'clock,
I think we had better delay the questions until this afternoon. We will
reconvene at 2 o'clock .
( Whereupon , at 12:30 p.m. , a recess was taken until 2 p.m. th
same day.)
AFTERNOON SESSION
Senator ALLOTT ( presiding ). At the request of the chairman , who
has to preside over another committee this afternoon , I have been
asked to proceed with this matter at this time.
Mr. Bishop , I was very interested in your statement which has
drawn some conclusions with which I cannot agree, of course, and I
made some notes as you were going through it this morning, even
though it was at the tail end of the morning session ,
I would say this, first of all . I agree wholeheartedly with the state
ment that you make at the bottom of page 1 and the top of page 2
in that I do think that it is very vital that we see that the provi
sions of these compacts are not modified or circumvented by legis
lation currently being considered by this committee or subsequent
legislation.
Now, on page 3 , you get into the matter of excess compact appor
tionments, and I will come to that a little bit later. I must say that
I agree with the statement which you make on page 4 that “ particu
larly with respect to Colorado," some of the Upper Basin States, some
of the others, that the Colorado compact does include and encompass
the Gila River water as well as other waters of the lower basin which
are tributary to the Colorado.
You discussed that very adequately and continuously through your
statement through page 7, which also includes I note the diversions
from the lower basin .
I suppose basically what I want to discuss with you mostly is the
situation with respect to Colorado , and I must say we are not com
pletely surprised because we do have telephones, get letters, and so
forth, from you, but we in Colorado are a little astounded at the po
sition that Wyoming has taken with respect to the Colorado projects.
Let me ask you first did you in your official position participate in
the many, many conferences between the seven basin States which led
up to the introduction of the Udall bill , H.R. 4671 , last year ?
STATEMENT OF FLOYD BISHOP ; ACCOMPANIED BY JOHN
BEREMAN , THOMAS CAHILL, AND C. J. KUIPER — Resumed
Mr. Bishop. Yes, sir, Senator, I participated in as many of those
as time would permit.
Senator ALLOTT. I presume that this is what everybody else who
is representing a State did as much as their time would permit.
Mr. Bishop . The only thing, we in Wyoming are fewer, and our per
sonnel limitations, I think, are a little greater than the other States,
and consequently we were not quite as active as some of the others.
Senator ALLOTT. Mr. Bishop, would you mind pulling that micro
phone toward you just a little ? Thank you.
Now, what was your position on that bill when you testified in the
House of Representatives last year ?
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Mr. BISHOP. At which hearing ?
Senator ALLOTT . On H.R. 4671.
Mr. BISHOP. During the 1966 hearings ?
Senator ALLOTT. In 1966 and 1965 .
Mr. BISHOP. I think I can safely say that it was fundamentally the
same as it is today. We advocated the concurrent authorization of an
importation project, and we placed heavy emphasis on the need for
augmentation of the water supply of the Colorado River in order to
protect Wyoming's interest .
Senator ALLOTT . Did you or did you not support that bill ?
Mr. BISHOP. Initially, Senator,we supported H.R. 4671 , and as the
various negotiating meetings went on, we felt that the basic principles
which were important to Wyoming progressively eroded through these
negotiation processes, and there was a point where we ultimately with
drew our support from H.R. 4671 because of this progressive erosion
of those principles .
Senator ALLOTT. Did you do that at public hearings ?
Mr. BISHOP. It was done by Governor Hansen through a letter to
the President of the United States with copies to the Governors of the
other seven Colorado Basin States.
Senator ALLOTT. When was that letter written ?
Mr. BISHOP . August 16 I believe was the date .
Senator ALLOTT . That was after conclusions of hearings in the
House ?
Mr. BISHOP . I believe it was.
Senator ALLOTT. So as far as the advice of Congress was concerned
with respect to the views of Wyoming, the hearings were closed in the
House upon that bill with generally the support of Wyoming.
Mr. BISHOP . With some very definite provisions, sir. We supported
the bill providing that the basic principles which we had advocated
were included in the bill.
I should perhaps state, Senator Allott, that the bill that we supported
was modified after it came out of the committee hearings.
Senator ALLOTT. It was not modified with respect to the Colorado
projects, was it , the five Colorado projects ?
Mr. BISHOP. I think it was not. However, we did , during those hear
ings, express reservations concerning three of the five Colorado projects
as
we have today.
Senator ALLOTT. I do not suppose you would be able to refer me to
that testimony on hand .
Mr. BISHOP. I am sure we could find it very shortly, sir.
Senator ALLOTT . If you could refer me to it at a later point , that will
be entirely satisfactory.
Mr. BISHOP. All right, sir.
Senator ALLOTT. Mr. Chairman, I have some notes here that I have
not been able to lay my hands on . If you do not mind, I would just as
soon defer for a moment until I can lay my hands on those notes.
Senator CHURCH . Certainly, Senator.
Senator Kuchel, have you had a chance to question ?
Senator KUCHEL. This appears to be a very scholarly paper, Mr.
Bishop, and I want you to know that both the Democratic members of
the Senate and the members of the Republican Party over here are
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honored to have as a member of this committee your former Governor
Cliff Hansen , whom we esteem highly , and whom I am sure represents
the best interests of your State .
I think there are some technical questions, which I shall not ask but
which do occur to me as I have run through your statement, relative to
legal interpretations which might be put on the Colorado compact.
Would it be your testimony, however, on matters of policy, that the
people of Wyoming would look with favor on any congressional action
which would increase the amount of water in the river which could be
placed to the beneficial use of the States in both basins ?
Mr. BISHOP. I think I could say that ; yes, sir. We feel that the cor
nerstone of our whole statement is the need for augmentation of the
water supply of the whole Colorado River system .
Senator KUCHEL . I could not agree with you more. It seems to me
that all of us are more or less in the same boat with respect to the
growing problem of a water shortage.
Mr. BISHOP. Yes, sir.
Senator KUCHEL. It is not going to be solved, as someone said , by
shuffling around shortages, taking a shortage away from one and giving
it to another. Does that not make sense to you ?
Mr. BISHOP. That is quite true .
Senator KUCHEL. Thank you , Mr. Chairman.
Senator ALLOTT. I think I am ready to proceed now , Mr. Bishop .
Senator CHURCH. Very well, Senator.
Mr. BISHOP. Would you like an answer, Senator Allott, to your
previous question ?
Senator ALLOTT. Yes , if you have the reference.
Mr. BISHOP . Mr. Bereman has it at hand .
Mr. BEREMAN . Senator Allott , in the hearings of the House com
mittee in 1966 , our Upper Colorado River commissioner, H. T. Person,
presented the statement of the Governor and it appears beginning on
page 1190 .
Senator ALLOTT. Page 1190 ?
Mr. BEREMAN . Yes, sir ; and I would read a pertinent line or two
from it if you will bear with me.
Beginning at the very last sentence on page 1190 it says :
In view of these very serious limitations in the estimated amount of water
available to the Upper Basin, we feel that a thorough study should be made of
anticipated future depletions. The preliminary estimates of present use along
with the anticipated future depletions which have been compiled by the Upper
Colorado River Commission would indicate that Colorado could be using more
than her apportionment of water under the two Colorado River compacts, if
these five reclamation projects were to be constructed and placed in operation.
Then near the end of the statement on page 1192 he ends up with
this statement :
Other than as set forth herein before, we are in substantial agreement with
the provisions included in this new version of H.R. 4671.
Senator ALLOTT. Thank you for that. Now we had better under
stand what figures we are talking about when we are talking about
apportionment of waters of the Upper Colorado. If the Upper Basin's
apportionment entitlement under the study of the last 35 years of the
river's flow would be 6.3, would you agree on that amount ?
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Mr. BISHOP. Yes, sir ; I think I would . I believe it is reflected in the
Tipton report.
Senator ALLOTT. The Tipton report said 6.3, and others have used
the figure 6.2 . I do not suppose we can ever get it down any finer that
that. And so there would be taken from that approximately 700,000
acre- feet of water by reason of evaporation, is that correct ?
Mr. BISHOP. That sounds about right ; yes, sir .
Senator ALLOTT. And then that would leave approximately 5.5
million acre- feet to be used by the Upper Basin States ; Colorado under
the compact to receive 51.75 percent, Utah 23, Wyoming 14, and New
Mexico 11.25 ; is that right ?
Mr. BISHOP. It sounds reasonable ; yes, sir.
Senator ALLOTT. Those are the figures of the compact, are they not ?
Mr. BISHOP. Yes, sir . The main difference we have with the figures
thatyou are quoting and those that are stated in our statement is the
Mexican Treaty obligation of 750,000 acre- feet .
Senator ALLOTT. And you are figuring the Mexican Treaty obliga
tion as the sole responsibility of the lower river then .
Mr. BISHOP. Sir, I think we made the point in our
Senator ALLOTT. In arriving at your figures as to the amount of
water available .
Mr. BISHOP. I think we made the point in our statement that we do
not concur that this is an obligation of the Upper Basin . However, we
feel, to be realistic and to be prudent in our analysis of the water sup
plies available, that we should consider possibly that the Upper Basin
will ultimately be required to deliver water in satisfication of the
Mexican Treaty burden , and therefore we adopted that approach in
this analysis.
Senator ALLOTT. Using the Tipton figure and subtracting from that
the evaporation figure, which you agree is approximately correct, then
Colorado under its percentage would be entitled to 2,846,250 acre
feet of totaldevelopment, would it not ?
Mr. BISHOP . I think that sounds about right.
Senator ALLOTT. And Colorado's prestorage act development is I
believe about 1.7 million feet .
Mr. Bishop. I think our tabulation shows it to be 1,786,000 acre
feet ; yes, sir .
Senator ALLOTT. That is the exact figure.
Mr. BISHOP. Yes, sir.
Senator ALLOTT. Now , in discussing this with your Mr. Budd yes
terday I referred to a letter of March 11 , 1966, addressed to you by the
Upper ColoradoRiver Commission .
Mr. BISHOP . Yes, sir.
Senator ALLOTT . And you received that letter, and you have it and it
is available to you there, is it ?
Mr. Bishop . I have it in front of me ; yes.
Senator ALLOTT. That shows that , based upon 6.3 million acre- feet
total , without deducting the evaporation first, Colorado's share of 6.3
million would be 3,234,375 acre -feet . It does not show it on that , but
a little bit of arithmetic will give you that figure.
Now , in your particular item there, you have already testified there
are present depletions of 1,786,000 feet . There are some corrections to
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authorized Federal projects which do not show in your letter and I
will give them to you now .
One is the figure for the Rudai Reservoir which is shown as 40,000
acre - feet and which should be only 6,000 acre - feet . So the total use
under the authorized Federal projects to that point on the letter down
through silt is 180,000 acre-feet. The main stream evaporation added
to that is 342,000 feet. This results in 482,000 acre - feet of authorized
Federal projects, including the main stream reservoir evaporation,
instead of the 516,000 which is shown in the letter sent to you .
That brings the cumulative total of the present depletions, includ
ing the authorized projects and the main stream evaporation , to
2,268,000 acre - feet.
Mr. BEREMAN . Would you give me that figure again , sir, the total
figure !
Senator ALLOTT. 2,268,000 .
Then turning over to the next page for a moment, you find the
proposed authorization in this bill , you would correct the Dolores from
87,000 to 74,000 acre - feet and that would give you a total for these
five projects of 378,000 acre- feet.
Mr. Bishop. Yes, sir.
I think, Senator Allott, you will find that if you refer to the tabula
tion in the letter which I believe you have in front of you which I
submitted to Congressman Johnson during the House hearings, that
these adjustments have been made as you suggest here.
Senator ALLOTT . They were not made in this letter which you re
ceived and which was discussed with Mr. Budd yesterday.
Mr. BISHOP. That is correct. They were made by me as a result of
suggestions from
Senator ALLOTT. I just wanted to be sure we were talking about the
same thing.
Mr. Bishop. Yes , sir.
Senator ALLOTT. 'I cannot see any chance of ever arriving any
where in a situation when people are talking about two separate sets
of figures. The probable future depletions of Colorado under item 3
of this letter, would amount to 346,000 acre - feet . So that the total of
all of these items , as corrected, would be 2,992,000 acre- feet, which
also debits to Colorado the amount of the main stream , the propor
tionate amount of main stream evaporation .
Now, based upon the 6.3 million acre- feet, Colorado's share on a
51.75 percent basis would be 3,234,375 acre - feet, which leaves us ap
proximately 250,000 under net and below Colorado's share.
Mr. Bishop. Senator, I really have not been able to follow your
detailed figures. I think that the tabulations that we have presented
here speak pretty well for themselves, and the concurrence that Mr.
Sparks gave us with these figures, I think , indicates that they are
reasonable at least.
I recognize the fact that there are perhaps minor inaccuracies and
areas for possible disagreement in any set of figures that might be
presented . I think the only point we are trying to make here is that
Colorado, through the authorization of all five of these projects, would
be very near if not in excess of her allocation of water under the com
pact, considering the historic water supply conditions, and under
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those circumstances we feel that it would be only prudent to delay the
actual construction of those three.
I would want to emphasize the fact that we support the authoriza
tion of all five Colorado projects with a condition that the three be
delayed until the Mexican Treaty problem has been solved .
Senator ALLOTT. Continuing to refer to the same letter, Wyoming's
proportion of 14 percent of the 6.3 million acre - feet would give you
875,000 acre- feet without any consideration of mainstream
evaporation .
Mr. Bishop. That sounds about right ; yes, sir.
Senator ALLOTT. That would be your full entitlement .
Now, present depletions are 267,000. The Savery -Pot Hook, of
course, is one of the authorized Federal projects. Also authorized
Federal projects for Wyoming are the Seedskadee, with 165,000 acre
feet ; the Liman, with 10,000 ; Savery - Pot Hook with 12,000 and add
mainstream evaporation of 92 on that and you get up to 279,000 acre
$
feet.
You have no present proposed authorizations, but probable future
depletions would be Westvaco and other municipal and industrial uses
of 41,000, the Cheyenne and Laramie division of 30,000, which to
gether add up to 71,000. This would bring the Wyoming total up to
617,000 acre - feet.
Mr. BISHOP. Yes, sir.
Senator ALLOTT. Is that correct ?
Mr. BISHOP. Yes,sir, that is what is shown in the tabulation from
the Upper Colorado River Commission .
Senator ALLOTT. So the combined authorizations of the Colorado
Storage Act and thosesince its passage are as follows to date : Colorado,
166,200 acre- feet ; Utah,225,000 acre- feet; Wyoming, 199,000 acre- feet ;
New Mexico, 374,000 acre - feet, and this despite the fact that Colorado's
share is 51.75 , and that of Wyoming is 14.
In other words, the authorizations under the Colorado Storage Act
and those since, and I do not like to compare two States but I think
we have to do it, authorized Wyoming 199,000 acre- feet and Colorado
has had only authorized to date 166,200.
Mr. BISHOP. Yes, sir. You are speaking now , of course, of authoriza
tions for Federal projects. I think Colorado is to be admired for the
fact that much of their development on the Colorado River Basin has
been carried on through private development, and, as a matter of fact,
Wyoming is in a similar position in that regard .
Senator ALLOTT. I am talking about the authorization under the
Colorado River Storage Act and those since under it , and it is pretty
hard to escape that of the four Upper Basin States Colorado is the low
man on the totem pole , even though its entitlement is the largest ; in
fact it is more than all the rest of them combined .
Mr. Bishop . Yes, sir. You might say that is why we agree with
your present authorization of two projects without any limitation.
The only question we raise is with regard to water supply available,
and I think it is a valid point as far as the water supply considerations
are involved.
Senator ALLOTT. With the correction that we have gone over in the
hearing, between the letter you received from the Upper River Com
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mission and the figures I gave you , there is no question but all of these
added together, which includes mainstream evaporation, would only
come to 2,992,000.
Mr. BiShop. There is still a serious question in my mind , sir , about
whether or not Colorado is in excess of her compact apportionment,
if you can accept the basis on which we predicated our conclusion, and
perhaps it would be helpful if I read from the Tipton report the basis
that we used in arriving at that.
Senator ALLOTT. What page, please ?
Mr. BISHOP. It is on page 21 of the text, part 1 of the Tipton report.
Starting at the top of the page it says :
If it is assumed that the operating capacity of the Upper Colorado River stor
age project is 29 million acre - feet and if the delivery at Lee Ferry amounted to
7.5 million acre-feet per year, the depletions, beneficial consumptive use that is,
in the States of the upper division of the Colorado River Basin would be limited
to 6.3 million acre -feet per annum .
The net depletion excluding evaporation for the reservoirs of the Upper Colo
rado River storage project would be 5.6 million acre- feet.
If deliveries at Lee Ferry were 8.25 million acre - feet per year, the limit of de
pletions in the States of the upper division would be 5.6 million acre - feet including
reservoir evaporation and a net of 4.7 million acre -feet excluding reservoir
evaporation,
I think therein lies the main source of difference between our figures.
Senator ALLOTT. Let me ask you this. Has there ever been a year in
which the lower Colorado has not received 7.5 million acre - feet ?
Mr. BISHOP. Yes, sir.
Senator ALLOTT. Which years are they ?
Mr. Bishop. I think the last several years — the last 3 years I believe
have been below. I do not recall the exact figures.
Senator ALLOTT. When 7.5 million have not been delivered ?
Mr. Bishop . I may be mistaken in that, but that is my recollection ,
that during the filling period of the upper Colorado River storage
project reservoirs
Senator ALLOTT. So that over a period of years, without any fence in
the river, which is basically what Glen Canyon Dam is
Mr. BISHOP. Yes, sir.
Senator ALLOTT. And except for the storage in the dam during the
filling , they have received in the Lower Basin 7.5 million acre- feet.
Now ,there is not any real question in your mind, is there, Mr. Bishop ,
that with the Glen Canyon storage , that the Upper Basin will be able
to deliver the 7.5 million acre- feet ?
Mr. BISHOP. No, sir, I do not think there is any question but what
we will be able to , if that was your question .
Senator ALLOTT. So the rather narrow course or path you have taken
out of this first paragraph of Mr. Tipton's conclusion is based upon a
rather extreme situation.
Mr. BISHOP. No, sir. It is based upon the Mexican Treaty obligation
and whether or not the Upper Basin has an obligation in that regard .
Senator ALLOTT. Do you think there is any doubt that, if we take
the extreme situation that Colorado and the upper States would not
deliver one -half of the Mexican Treaty obligation if we so decided
that we had to ?
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Mr. BISHOP. I think we could ; yes, sir , but it would certainly limit
the amount of water available for beneficial use in the upper States .
Senator ALLOTT. Without impairing the 6.3.
Mr. BISHOP. The Tipton report would indicate that it would reduce
it to 4.7 or 5.6 if you include reservoir evaporation .
Senator ALLOTT. 5.6. But I have been including reservoir evapora
tion in every figure I have given you.
Mr. Bishop. That is another source of confusion ; yes, sir. We have
excluded it and you have included it . I think we are both considering
it, sir. It is just a matter of a different approach .
Senator ALLOTT. And at 5.6 million , using your figure, Colorado
would still be entitled to 2,898,000 on a 51.75 basis, if that is the way
you want to figure it .
Mr. BISHOP. Yes, sir ; I think that is the correct figure if the evapo.
ration losses are included in your figure.
Senator ALLOTT. In item 3 of your letter under Colorado, you have
probable future depletions for Colorado which are not authorized .
So that you could deduct from the 2,992,000 acre- feet another 346,000
acre - feet which is included in probable future depletions for which
there is no present authorization.
Mr. BISHOP. Yes, sir . It is my understanding that these are private
developments, and I am sure you know in much more detail than I
would what is involved in these probable future depletions, but it was
my understanding when they were presented that they are fairly firm
as future developments in the State of Colorado.
Senator Allott. For example, let us take one of them . One was the
Hayden steamplant. You have 4,000 acre- feet in the present stream
depletions under item 1, and you have 12,000 acre- feet under probable
future depletions for this plant. I am sure you are just as aware as
I am what the situation is with the Hayden plant as far as the
Supreme Court is concerned .
I think it is very probable that that could be considered . But if you
deduct the 346,000 acre - feet of probable future depletions from the
2,992,000, you still end up with a complete total of only 2,646,000
acre- feet depletions for Colorado present, authorized, and asked for
in this bill.
Mr. BISHOP . Yes, sir ; that sounds about right .
About the only reply that I could give would be that Mr. Sparks'
concurrence to this indicated to me that it was a fairly reasonable
approach .
Senator ALLOTT . Mr. Sparks was in the room a minute ago, but he
probably will be speaking for himself tomorrow with the Governor,
but I am sure he never indicated to you that Colorado did not think
it had every right to ask for the authorization of these five projects
and still have what is left which it could develop.
Mr. BISHOP. I would not take issue with that, sir.
Senator ALLOTT . I think that is about all , except I would say one
thing more, Mr. Bishop, about your statement. I have shared your
concern , which you expressed on page 19, about the National Water
Commission. As a matter of fact, I offered an amendment in the com
mittee at the time that bill was being considered by the Senate to put
certain classifications and categories of professional skills in that bill .
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As you know , it came out with a general statement about people of
broad experience, and so forth and so on , and particularly in view
of the statement of the chairman of the Columbia River Basin Com
mittee , which I inserted in the record yesterday, I share some of the
skepticism which you state about it .
I also would say this. I share completely your point of view about
the purposes of the dam . It would be my hope that you in con
junction with the Colorado people agree upon these figures, because
I think when you do examine them , you will find that there is room
for these five projects and still more future development for Colorado
in the river.
That is all I have, Mr. Chairman .
Senator JACKSON . Thank you , Senator Allott .
Senator Fannin ?
Senator FANNIN . Thank you , Mr. Chairman .
Mr. Bishop , gentlemen , first of all I want to thank you for your rec
ognition of Arizona's urgent need for water.
On the second page of your statement you say :
We realize that the struggle to have a central Arizona project approved has
been long and hard. We recognize the demonstrated need for the project and the
intimate connection between this project and Arizona's future growth and
prosperity .
I assure you , gentlemen , that it is even beyond that , but I do thank
you for that recognition . But I would appreciate, Mr. Bishop, know
ing why you are using figures beyond the obligation of the compact
and the Mexican Treaty . These figures show å very severe penalty
to Arizona . For instance, on the Mexican Treaty you show 1,850,400
acre- feet. I am sure you realize that the Mexican Treaty imposes an
obligation of 1.5 million acre -feet ; is that right ?
Mr. Bishop. Yes, sir . These figures only reflect the actual deliveries
to Mexico during the past 5 -year period as reported in the Colorado
report.
Senator Fannin . But I am sure you use this to illustrate future
estimates because you say , " The computed net losses of Hoover Dam
to Mexico ."
Mr. Bishop . No, sir ; these are not presented as future estimates.
Senator FANNIN . You say, “ We would like to present some facts
on Lower Basin use at the present time," and you are using this to il
lustrate what the flow of the river would be in the future .
Mr. Bishop . Yes, sir ; but I would stress the fact that we do say
use at the present time .”
Senator FANNIN . That is right, but what value does it have ? Your
figures show that Arizona would only have 976,400 acre- feet. You
know that there is channelization going on at the present time.
Mr. Bishop . Yes , sir.
Senator FANNIN . And more is planned for the future. It is estimated
that this would save perhaps 200,000 acre- feet. There is a total salvage
river program which could save as much as 670,000 acre-feet. This
program is approximately 50 percent authorized, so I think that all of
these matters must be taken into consideration ; especially am I con
cerned , too, when your figures provide California with 4,989,400 acre
feet. These figures in your statement tend to confuse the facts.
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Mr. Bishop. Senator Fannin, this appeared to be the best source
that we could find for these particular things. The figure for Cali
fornia appeared to us to be low as well as the figure for Arizona .
I think you will recall that Commissioner Dominy, in his testimony
on Tuesday, quoted the figure for Arizona of 1.13 million acre - feet. I
think both figures are perhaps a little low ,but they are quoted from—
Senator FANNIN . My point is, Mr. Bishop, that in using these
figures, you are certainly not placing in the record any evidence that
would be beneficial in our analysis of the future.
Mr. Bishop . It seems to me that past use , for the past 5 years, is
pretty good indication of what we can expect as far as the future
might be.
Senator FANNIN . But you know that we will not be obligated to fur
nish Mexico 1,850,400 acre - feet.
Mr. Bishop. Yes, sir ; I certainly acknowledge that. However, the
other factors more than compensate for that difference, the difference
between the California use and the Arizona use .
Senator FANNIN . What other factors ?
Mr. BISHOP. Well, the fact that we had quoted low figures for both
Arizona and California .
Senator FANNIN . Do you figure that 4,989,400 acre -feet is low for
California ?
Mr. BISHOP. Yes, sir. The commonly quoted figure for California is
5.1 million , as I understand it.
Senator FANNIN. Do you feel that the Upper Basin is obligated to
furnish California 4,989,400 acre - feet ?
Mr. BISHOP. No, sir .
Senator FANNIN. Out of the 7.5 million the Upper Basin is to de
liver, how much do you feel the Upper Basin is obligated to deliver for
California
Mr. BISHOP. Sir, we do not want to interject ourselves into the allo
cation of water between the Lower Basin States . We acknowledge our
burden as far as the Upper Basin is concerned for delivery of water
to Lee Ferry.
Senator FANNIN. I appreciate that.
Mr. Bishop. Of course the Supreme Court decree says California is
4.4, yes , sir.
Senator FANNIN . That is what I wanted to establish here.
Mr. BISHOP. Yes, sir.
Senator Fannin. On page 8 , Mr. Bishop, and understand I am
trying to correct the record
Mr. BISHOP. Yes, sir.
Senator FANNIN ( continuing ). Because I do not think it is fair for
the record to have figures that are not accurate.
Mr. BISHOP. Yes , sir.
Senator FANNIN. You say on page 8 in the last sentence :
We think
is both legally and morally wrong to authorize expensive federal ;
projects for the lower basin which depend on availability of a greater portion of
what isn't lower basin entitlement.
Using your figures, is it legally and morally right to compel Arizona
to limit her usage to less than 1 million acre - feet ? You are talking
about what is legally and morally wrong. What is legally and morally
right when you feel that we should make all the sacrifices ?
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Mr. BISHOP. Certainly we did not intend to imply, Senator Fannin,
that Arizona should be limited to 1 million acre - feet or any other
figure.
Senator FANNIN. Of course. You know that Arizona is suffering
more than any other area for water. We are drastically in need of
water.
Mr. Bishop. Yes , sir ; I surely agree with that.
Senator FANNIN . Do you think that the State that is most in the
need of water should be the victim of the greatest penalty !
Mr. Bishop. No ; I do not think they should be penalized .
Senator FANNIN. Then you agree that Arizona should be given
more consideration than you indicate in your statement.
Mr. Bishop. All we ask is that the rights of the State of Wyoming
be protected and that the Lower Basin as a whole live within their
compact apportionments.
Senator FANNIN . But the figures in your statement would require
Arizona to take far less than her compact allocation, is that not correct ?
Mr. Bishop. I do not follow the question, sir.
Senator FANNIN . Well, your figures list Arizona to receive only
976,400 acre- feet, and of course, this figure would be highly improper
if it is out of a total Lower Basin delivery of 7.5 million acre- feet.
Mr. BISHOP. The Supreme Court decree certainly grants to Arizona
the right to theuse of more water .
Senator FANNIN. 2,800,000 acre- feet, is that not right?
Mr. BISHOP. Yes, sir ; that is correct.
Senator FANNIN. Thank you for permitting me to correct the record .
Thank you very much .
Senator JACKSON . Senator Hansen .
Senator HANSEN. Thank you very much , Mr. Chairman.
I think it would be out of order to emphasize one more time Wyom
ing's position and concern in these hearings. We certainly are being
misunderstood if anyone assumes that Wyoming seeks to hurt Arizona,
seeks to hurt California, or Colorado. These are all of our good neigh
bors, and we recognize the merit in working with and not against these
States .
Our presentation here today — and I want to compliment our State
engineer for having made a very able one — is not intended to do injury
or to do disservice to our sister States — but rather to emphasize a
problem which I think is common to the arid Pacific Southwest, and
only if we are aware of the problem I think will best be able to take
steps now to meet that problem and to resolve it before it becomes a
major crisis as I am certain it will in the future.
I want to refer, if I may, to the difficulty that a witness has in
trying to respond to questions from this side of the table. I refer to
the questionsthat Senator Allott posed to our State engineer . He said
at one point - and I think the record will disclose this - he spoke about
the hypothetical figure or rather assumed figure of there being 6.3
million acre - feet of water available for the Upper Basin . Then he
asked the State engineer now on the witness stand if 14 percent
which reflects Wyoming's share of that water - would not give Wyo
ming 875,000 acre - feet.
I am sure Mr. Bishop did not have time to check it out , but if my
arithmetic is correct, when you multiply 14 percent by 6.3 million
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acre- feet, you do not get 875,000 acre -feet. You get 882,000 acre- feet,
and I emphasize this just to illustrate the problem that I think a
witness has in trying to respond meaningfully to questions that involve
detailed arithmetic problems when he does not have the opportunity
of having those figures before him.
The difficulty that we have in trying to discuss on a common basis
this problem that is before us comes about because at the time of the
negotiation for the Colorado River compact back in 1922 it was as
sumed that there was a certain amount of water in the river. Mr.
Bishop, I think, referred at one point in his testimony to the inaccurate
figures, and I am certain that that point was clarified for the record .
You did not mean to question the integrity or the accuracy of the
figures at the time they were made by the persons who had then sur
veyed the river. What he was seeking to do was to reflect the fact that
since these early hydrologic studies have been made, generally speaking
the flow in the river has been on a downward plane so that today we do
not have the amount of water that was contemplated in the river back
in 1922 nor the amount of water that we had reason to believe might
have been in the river in 1946 .
I was interested in listening to the representative of the State of
Utah yesterday , Jay Bingham , make a presentation on behalf of the
Governor of that State, the Honorable Calvin L. Rampton, and I
would like to refer for the benefit of the record , if I may, to a chart that
was included in his testimony. It follows page 9 , and it depicts a four
bar graph which indicates the present depletion by the four Upper
Basin States of the water in the Colorado River and probable future
depletions, and I call this fact to the attention of the record in order
that I might emphasize the point that the State engineer made.
I want to call attention to the testimony presented yesterday by the
State of Utah .
Our State engineer, Mr. Bishop, made the point that Colorado has
developed a number of privately financed reclamation projects, and
according to the testimony of the representative of Utah yesterday, as
disclosedin his statement, Coloradopresently is depleting its share or
is using, I should say, of its total share, some 46 percent, whereas Wyo
ming , according to the figures that Utah presented yesterday, is using
only 26 percent, and I think for people to leave this room assuming
that Colorado has developed the least percentage of its potential, the
least percentage of its entitlement, does not reflect the fact that much
of the development in the State of Colorado has been financed, and I
just want to emphasize that.
Now, I am sorry that we are not able to move forward as Colorado
has done, to develop projects with private capital to the extent that
our sister State has been able to , but nevertheless the thing that con
cerns us is that of the total entitlement of water to the two States.
There has been far less total development of the water to which Wyo
ming is entitled than has been true with the State of Colorado.
I was quite interested in the questions that were posed by the Sena
tor from Arizona, my good friend Senator Fannin. He spoke about
referring to the testimony presented by Mr. Bishop that Mexico
has been using 1,850,400 feet, and he called attention to the discrep
ancy between that figure and the treaty or the amount of our treaty
obligation which is 1,500,000 acre - feet.
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I want to refer to this failure of these two figures to jibe by point
ing out that despite the fact that the nation of Mexico has been getting
1,854,000 acre- feet of water, she is still faced with a very critical and
increasingly difficult problem of salt in that water, and no one that I
have talked to, certainly no one in the State Department nor anyone
else, supposes that we ought to cut back the delivery of water to
Mexico . All of the conversation that I have heard is that we ought to
increase it, that we ought to try to dilute the accumulaion of salt in
that water .
Now, if this is done, let us be practical and realistic. Are we to
assume that we can cut back from this figure of actual use the amount
of water that has gone down to Mexico, or is it more likely, as I think
it is, to assume that we will not cut back, but rather we will add to that
water .
I know in this same chart that Mr. Bishop uses on page 7 of his
testimony it reflects the fact that the State of California for the
years between 1961 and 1963 inclusive has been receiving 4,989,400
acre- feet of water, and in that same chart the State of Arizona is
using or has used for that period of time 976,400 acre- feet of water.
I think there is reason to believe - and this is the nub of Wyoming's
concern—there is reason to believe that if we are to be able to develop
our potential , if we are to be able to use at some time in the future
and I hope not too long in the future -- the water to which Wyoming is
rightly entitled under the terms of the compact , that we will have to
deny some of the present use that exists, and weare going to have to go
before the Congress if we seek Federal authorization and appropria
tion for funds for these projects -- we are going to have to go before
the Congress and say despite the fact that California and Arizona
have demonstrated their ability to use this water, we would ask you to
build projects which would certainly turn some of the projects in these
Lower Basin States into less feasible projects than they are now, if we
were to deny them and to take from them the water that they have
demonstrated an ability to use and water the commitment of which
is imporant and imperative to their projects.
This, as nearly as I can say, expresses our concern .
I should liketo ask you , Mr. Bishop, have I stated fairly well the
concerns of the State of Wyoming ?
Mr. BISHOP. Yes, sir, Senator Hansen , I think you have stated our
concerns very well. Our fundamental concern is the overall shortage
of water supply within the Colorado River system to satisfy the de
mands that are being made upon that river.
Senator FANNIN. Would the Senator yield for one explanation ?
Senator HANSEN . Yes, indeed .
Senator FANNIN . I think the distinguished Senator should be re
minded that we have constructed bypasses to cure the salinity problem .
We have worked out a program with Mexico. Also the reason that the
actual amount of water, very much of it, was released to Mexico was
because Senator Wash Reservoir had not then been completed . It is
now completed. Now with the Senator Reservoir, that will not happen .
Senator HANSEN. I want to thank my distinguished colleague , the
Senator from Arizona , for calling my attention to what has been done
in order to minimize a problem that this country recognizes and must
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face with the Republic of Mexico. I think that his observation has been
helpful.
In my mind it demonstrates once more thedifficulty of finding a com
mon language about which we can discuss this problem , because every
State can have its own set of figures. And I say this certainly in full
recognition of the fact that I know the representatives of the several
States within the Colorado River Basin are trying to present as accu
rately and as impartially as they can the situation as they see it, as they
view it, and I do not think there has been a single witness testify here
in the last couple of days whose statement at some point or another
could not be challenged .
I make the point once more that we have tried as best we can to pre
sent a realistic picture of the situation. I know that if we each had time
we could probably nit- pick the testimony of every other person who has
appeared before this committee, and yet the overall consideration I
think that we should not lose sight of is the fact that we do have a
serious shortage of water.
There is not now the amount of water in the river that was presumed
to be there when the first compact was negotiated in 1922. There is not
the water that was presumed to be in the river in 1948, and I hope this
cycle will change. I hope that we will have increasingly heavy winters,
but all I can say is that we would be very foolish indeed, in my judg
ment, to ignore what has been taking place and to lay plans which
contemplate the appropriation of millions of dollars to construct proj
ects which if done could do serious damage to other States that are
signatory to these compacts within the Colorado River Basin without
taking the added step that I think is indicated to look at the real prob
lem, the real nub of the problem, the problem of getting more water
into the basin .
If we do not meet with that one, then I say most regretfully that
I am afraid Wyoming is going to have to oppose this project, and I
hate so much to do that because we recognize that we ought to be
working together and we have worked together.
We have supported every one of our sister States down through
the years in encouraging the appropriation of funds for authorized
projects.
But to be left out , as I believe we would be, residing at the head
of the creek , as we do, and to make no attempt now to come to grips
with the problem of water importation, seems to me to be a most un
realistic position for Wyoming's representatives to take.
I have no further questions, Mr. Chairman . Thank you .
Senator JACKSON . Thank you, Senator.
Senator HANSEN . If I may have a second, Mr. Chairman , I do
have one little footnote to add here . When I called attention to the
difficulty that a witness has in trying to agree or to take exception
to a presentation of figures, I referred to the question by Senator
Allott wherein he spoke about Wvoming's 14 percent of the 6.3 million
acre - feet of water as being 875,000 acre - feet, and I said that accord
ing to my arithmetic it would be 882,000 acre - feet instead of 875,000
acre- feet. My attention has just been called to the fact that if you sub
tract from that figure, as I do not believe Senator Allott said , but as
I am sure he would have said if I could have discussed it with him , if
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you subtract from that the 50,000 acre - feet that is included in the
formula here, then you would indeed come up with the 875,000, and
I assume that is what you meant.
Senator ALLOTT. That is correct .
Senator HANSEN . Thank you, Mr. Chairman.
Senator JACKSON . Your question , Senator Hansen , I am sure has
been helpful in trying to clarify this long and voluminous record.
I appreciate your very able questioning of your people from Wyoming.
Senator Kuchel ?
Senator KUCHEL . Mr. Bishop , I invite your attention to the com
ments you made on page 23 concerning the position which the State
of California has taken u
, rging that any legislation protect California's
prior use to the reduced extent of 4.4 million acre- feet per year from
that which it is actually using as you earlier suggested, 5.1 million - plus.
Mr. BISHOP . Yes, sir.
Senator KUCHEL. Mr. Bishop, with the type of directive to the
Secretary of the Interior to determine the feasibility of importation,
as was present in last year's House bill by Representative Udall,
coupled with the provision that that 4.4 protection would remain in
force until the President determined that the augmentation or im
portation of waters to the extent of 2.5 million acre- feet were in the
Lower Basin, with that kind of provision in last year's bill, was it the
position of your State and of yourself that the 4.4 position of California
was correct?
Mr. BISHOP. Senator Kuchel, we do not feel that the 4.4 priority
to California is really any concern of the State of Wyoming as long
as it has no adverse effect on us.
We did bring out a point here that we thought was valid , that it
should definitely be provided that this priority would not apply
against the Upper Basin .
Insofar as I have any authority to speak for the State of Wyoming,
I would be inclined to say that if we have a really meaningful provi
sion for importation in the bill that is passed, that this would certain
ly make Wyoming much more receptive to support of this legislation .
Senator KUCHEL. Thank you .
And with respect to your suggestions that in the absence of any pro
visions
for importation, a time limit of 35 years be placed on the re
duced California priority, are you steadfast in that view, Mr. Bishop,
or is it your intention merely to suggest — what is your intention in
suggesting the 35 - year limitation ?
Mr. BISHOP. Our only desire is to maintain California on our side
in wanting an augmentation of the water supply of the Colorado
River, and we feel that through some kind of a time limitation that
California would be more likely to be on our side in this particular
fight, and we feel that it is absolutely necessary that we have Califor
nia's support in this regard.
Senator KUCHEL. Is it not absolutely necessary that all of the States
work together for an importation or an augmentation program !
Mr. BISHOP . Yes, sir .
Senator KUCHEL. And when you used 35 years as a limitation in the
absence of any importation provision, is that simply a generalization
on your part, or do you have somereason to suggest 35 years?
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Mr. Bishop. Well, to some extent you can say it is a generalization ,
but it seems to us that 35 years is adequate time within which this
problem should have been worked out.
I would say that if we do not have an augmentation of the water
supply in 35 years, we are all in real serious trouble.
Senator KUCHEL. You are acquainted with the fact that before
Hoover Dam was built Congress said to California, “You limit your
self, " and California did, and in the intervening years the people of
California, as you know , expended several hundreds of millions of
dollars to build an aqueduct , over a half billion, as a matter of fact.
Do you not concede that there are some elements of equity on the
side of California feeling that 4.4 million was an irreducible minimum
by reason of first in time, first in right, plus what Congress told her
to
?
Mr. BISHOP. Frankly , Senator, I do not feel well qualified to com
ment on that. I am not an attorney. I would rather not.
Senator KUCHEL. I would rather not have you comment that you
believe it should be 35 years .
Is it fair to say that you do believe there is merit and justification in
a priority right to any State, yours, mine, or any other, for existing
uses of Colorado River water over new uses of Colorado River water
in times of scarcity ?
Mr. Bishop. Frankly that concept frightens me a little, because
if it is applied to the situation between the Upper and the Lower Basin ,
Wyoming would be in real trouble .
We feel that the provisions of the compact guaranteed us the right
to future use of water, regardless of the priority situation. There may
be some implications in this priority concept that would be dangerous
to Wyoming
Senator KTCHEL . You are talking about an interpretation of the
compact. You are talking about what the Upper Basin may be required
to do with respect to the Lower Basin . Is that what gives rise to your
use of the word " frightened ” ?
Mr. BISHOP. Yes, sir. I am not particularly frightened by the prior
ity between California and Arizona as long as it is limited to that .
Senator KUCHEL . I think, Mr. Chairman, if I may, I would like to
take 30 more seconds.
My colleague from California , Congressman Hosmer, a very able
and dedicated Representative, who sits on the same side of the aisle
that I do, embellished the House record with a letter from a young
high school student in the State of Oregon . I would like to enshrine
it in the Senate record . It is not very long . I take this from page 171
of the House hearings this year. This is wonderful.
DEAR MR. HOSMER : I want to thank you very much for the information on the
Oregon water diversion. Our debate team was defending the statement that
Oregon should send water to California and yours was the only information
we had to go on.
We sent a letter to an Oregon representative, but we have yet to receive an
answer. I must admit that when I was put on the defending team I felt Oregon
should not have to give up its water, but now I have the facts on the subject,
I have reversed my thinking.
While gathering data on the subject I talked to a lot of people, and the general
feeling is this : " I don't think California has any right to Oregon water."
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Then when they are asked why California shouldn't take any of Oregon's water,
they mumbled something to the effect "Because it is our water, that's why. Be
sides, those damn Californians use too much water anyway."
I think if these people could get the facts on the subject, they might change their
minds. I sincerely hope California gets some much needed Columbia River sur
plus water. About all I can offer you though is my support and prayers. Good
luck and thanks once again. Sincerely.
Mr. Chairman, Representative Hosmer thoughtfully refused to give
the name of the young high school student, fearing perhaps that he
might be sent to reform school , but I invite your attention to that.
Senator JACKSON . It is obvious that this is an organized program

of subversion of our youth. I did not think the California situation
was quite that desperate. They appeared so hopeful all week. This is
Thursday.
Senator FANNIN. Mr. Chairman , Mr. Bishop was most gracious
not to enter into the Arizona- California controversy .
If we are just referring to sympathy , of course, I would say I wish
California well, too , as long as they guarantee us 2.8 million acre - feet
of water.
So I do feel, Mr. Bishop, that with the corrections that I request
that you accept, that you will have a different picture of just what
Arizona is up against .
Senator JACKSON. Thank you , Mr. Bishop. We appreciate having
your testimony and your views regarding this matter .
Mr. BISHOP. Thank you, Mr. Chairman.
Senator JACKSON . Our next witness is Mr. David Brower, executive
director of the Sierra Club of San Francisco. Mr. Brower, we are
pleased to welcome you once again before the committee. You have a
prepared statement which we have received copies of. You may pro
ceed to read the entire statement or place the entire statement in the
record and hit the high points, whichever you see fit.
STATEMENT

OF

DAVID

R.

BROWER,

SIERRA CLUB, SAN FRANCISCO,
JEFFREY INGRAM , SOUTHWEST
CLUB, ALBUQUERQUE, N. MEX .

EXECUTIVE

DIRECTOR,

CALIF .; ACCOMPANIED BY
REPRESENTATIVE, SIERRA

Mr. BROWER. It is a rather brief statement and I might read it ,
Mr. Chairman, and then answer questions.
Senator JACKSON . Go ahead , sir.
Mr. BROWER. My name is David Brower. I am executive director
of the Sierra Club , and am pleased to appear before you today to pre
sent the position of the club on Colorado River Basin legislation .
We believe that the highest purpose to which the United States can
dedicate the Grand Canyon, the whole entity, is to preserve it as it is,
for all people, for all time. We believe that the entire Grand Canyon ,
from Lee Ferry to Grand Wash Cliffs, should be given park status
within the national park system .
This is a bold proposal. It deserves careful study. Of course, like
the many conservation organizations and individual citizens with
whom we are proud to be associated in this crucial conservation issue,
we would like to see an expanded , complete Grand Canyon National

444

CENTRAL ARIZONA PROJECT

Park immediately ; but we realize that if this is to come about, we still
have
much work to do, many people to educate about the universe that
the Grand Canyon is, and the river and canyon bottom that are the
ecological heart of it .
The administration, with legislation introduced by Senator Jack
son , has our grateful recognition for supporting the upstream exten
sion of the national park to include the Marble Gorge of the Grand
Canyon . This step is, we hope, the first ; the second, of course , would
be the downstream extension to Grand Wash Cliffs, such as has been
advocated by Representative Saylor and others. We are happy to learn
that Senator Case has introduced a bill today to accomplish this.
THE EXPERTS AND THE GRAND CANYON DAMS
Unfortunately, advocating the creation of a complete Grand Canyon
National Park requires more at this time than describing the canyon's
beauties. Proposals to build hydroelectric dams in the Grand Canyon
by Federal, State, and municipal agencies have made us aware that
saving the Grand Canyon requires expert analysis in many fields, some
not obviously related to establishment of a national park .
Once the need became clear , such experts did come forward , donat
ing their time and energy to studying the proposed Grand Canyon
dams. Economists, engineers, physicists, and mathematicians; biolo
gists , and archeologists; hydrologists, photographers, lawyers, geog
raphers, and specialists in recreation , have all contributed some
anonymously , some coming forward at public hearings. We are im
pressed by their efforts, and heartened by their conclusions. I would
like to summarize their findings in a broad way, then refer briefly to
some of this work in more detail .
The major conclusions are that the Grand Canyon dams, or either
of them , would be
( 1 ) wasteful of needed water , while lowering the quality of the
remainder ;
( 2 ) an uneconomic investment of public funds ;
( 3 ) inconsistent with the concept of an independent , objective Na
tional Water Commission which would be uncommitted to regional or
bureaucratic biases ;
( 4 ) generators of electric power that could be furnished in other,
less destructive ways ;
( 5 ) financially unnecessary for the solution of present and future
Southwest water problems;
( 6 ) based on geologic data which are at present inadequate to give
full confidence that the dams can serve their purpose ;
( 7 ), ecologically, destructive of rare species and a unique succession
of habitats ;
( 8) archeologically, shortsighted in not allowing deliberate study
and correlations of prehistoric materials;
(9 ) geologically , a loss of volcanic, sedimentary, and metamorphic
records of activity that may hold answers to questions about the
earth's history that we don't yet know enough to ask ; and further, a
truncation of the world's greatest natural laboratory ;
( 10 ) superfluous for reservoir recreation , and a forfeit of yet un
developed experiences ranging from rim viewing to river touring;
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( 11 ) scenically disastrous;
( 12 ) a first step in the dismantling of the national park system for
limited , single- purpose, commercial uses.
The full exposition of these points would take many hours ; their
development has taken many people many months . Much of the ma
terial leading to the above conclusions is scattered. One place in which
we brought it together was in a supplement to our petition to the
Federal Power Commission to appear on the application of the Ari
zona Power Authority for MarbleCanyon Dam .I ask that this docu
ment, prepared by Frederic Fisher and David Sive, be placed in the
record after my statement for consideration by the subcommittee.
Another source of material, of course, is the collection of hearings be
fore the House Subcommittee on Reclamation and Irrigation , 1965,
1966 , and 1967. From this I would like to present what we believe
to be some of the most significant documentation of our position .
HOW CAN YOU DESCRIBE THE GRAND CANYON TO PEOPLE ?
We are most concerned with the case for the Grand Canyon, and for
elevating it all to national park status . The exhibit that you see in
this room is one way we are trying to bring the Grand Canyon to
the public . Photographs from this exhibit by Ernest Braun are being
used in a new book on the canyon , an inexpensive book by the way.
It will be only $ 4.95.
Copies of this will be made available next month. Finally, we have
just completed a new film , and if the subcommittee wishes, we are
prepared to show it at the committee's convenience. The exhibit,
book , and film all show a different Grand Canyon from the one we
are all used to, for it tells the canyon's story from river level. Too few
people know what is down there ; too few, understand our concern
over what will be lost; too few realize what we mean when we say
that the river and canyon bottom constitute the living heart of the
Grand Canyon. The film , book , and exhibit will , we hope, correct
this . They will help describe a largely unknown experience , which
should be familiar to all, and may be, if the canyon is left unimpaired.
INVASION OF THE WILDERNESS PRESERVATION SYSTEM IN COLORADO RIVER
LEGISLATION
The efforts to dam the Grand Canyon, and invade the national
monument and park , have a parallel in another part of the Colorado
River Basin legislation in which a dam is proposed, one suggested
site of which would invade a unit of the wilderness preservation
system .
As a leader of the conservation movement - a leadership recognized
by the Sierra Club when it made him an honorary life member ( see
notice below ) -Sentor Anderson well knows the depth of feeling held
by all who fought with him for the wilderness system . We feel that if in
these early years of operation of legislatively protected wilderness,
there are breaches in protection of the system , then in later years these
breaches will widen without check .
One such threat is the plan of Kennécott Copper Corp. to gouge an
open-pit mine out of the Glacier Peak Wilderness. This threat worries
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us, as does the encroachment on the Gila Wilderness. We are worried
because of the precedents, a very natural worry in this risky endeavor
we call conservation.
I urge that so long as it is not absolutely essential, so long as an alter
native can be found, thatthe principles of the Wilderness Act, as of the
National Park Act, be upheld.
SENATOR ANDERSON HONORED BY RIO GRANDE CHAPTER
Two years ago, Senator Clinton Anderson of New Mexico was made an honorary
life member of the Sierra Club. Last month, the Rio Grande Chapter presented a
complete set of Exhibit Format books to the Senator with a parchment certificate
of lifetime membership in the chapter. The certificate expressed “respect and
appreciation for the most enduring among your many services to your fellow
man : Your leadership in what you have aptly called the long struggle to save
wilderness America .'
SIERRA CLUB BULLETIN .
THE GRAND CANYON DAMS : A FEW DEFICIENCIES
No brief summary of the many technical contributions can convey to
the subcommittee the thoroughness and detail ofthe various reports. I
would, nevertheless, like to note work in six special areas of particular
significance .
( 1 ) Drs. Alan Carlin and William Hoehn of the Rand Corp. - both
economists — analyzed the evaluation procedures and data which led to
the claim that the Grand Canyon dams were economically justified .
Their findings are that, properly computed, the benefit -cosť ratios for
the 1,500 -megawatt Hualapai- Bridge Canyon Dam and for Marble
Canyon Dam are both below one, and that therefore both dams would
not be a sound investment of public funds. Mr. Laurence Moss is well
acquainted with the work of Carlin and Hoehn , and will review it in
his own testimony, as well as being ready to answer questions.
( 2 ) The question of the necessity of the Grand Canyon dams has
been a tangled one. The final answer camefrom the Secretary of the In
terior, speaking for the administration, when he stated that there were
feasible alternatives to the dams which would do the jobs that the dams
were thought necessary for. The administration plan as written into
S. 1004 and S. 1013 answers our objective. However, it is not the only
possible plan, and I bring the analysis prepared by Jeffrey Ingram ,
Southwest representative of the Sierra Club, under which revenues
from Hoover Dam after payout would be borrowed by central Arizona
project users to aid in repayment of the project, and then returned .
Mr. Ingram is here to answer any questions.
( 3 ) Mr. Ingram has also found that, rather than being a step toward
sound water planning, authorization of a Grand Canyon dam would
actually undermine the work of the National Water Commission . The
dam's authorization would precommit an important area for study,
precluding an unbiased study by the Commission.
( 4) Even more complex and open to conjecture is the question of
silt life of the reservoirs on the Colorado River . Without question ,
the basic problem is the lack of records over any significant length of
time. With the information now available, it is possible to come
up with a wide range of figures. To predict a silt life for the Colorado
River dams now is the same as if the Colorado's flow for the next
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hundred years were predicted based on water flow for the years 1906
through 1922. We have been forced to conclude that the Grand Canyon
dams are uneconomic, unnecessary , and risky .
Incidentally, my statement on the sediment life on the reservoirs was
commented upon by Mr. Dominy, I see , in the House hearings, and I
would like to comment on his comments in your own Senate record ,
if I may have that permission , as soon as I have had a chance to
refer it to some of our people who know sediment business.
I have here the full text of the papers on these four points, and
request that they be entered in the record following our FPC statement.
Senator JACKSON . Without objection that will be included .
Mr. BROWER . Two more points for the canyon .
( 5 ) Evidence for a complete Grand Canyon National Park has
been presented by the Department of the Interior, as well as by con
servationists, as indicated by the administration bill for extending
the park upstream . Reports by the Park Service and Bureau of Out
door Recreation in the appendix to the August 1963 Pacific South
west water plan , and material summarized by Mr. Hugh Nash in the
March House hearings, page 438 and following pages, support the
administration position on park expansion, while indicating that
the second step extending the national park downstream to Grand
Wash Cliffs - is just as important .
( 6 ) One new collection of evidence for protecting the Grand Can
yon will be presented at these hearings by Dr. Paul Martin for the
Arizona Academy of Science. The value of the canyon for geology,
archeology, and biology is described . We certainly agree with the rec
ommendation for a broad -scale, scientific reconnaissance of the Grand
Canyon . We know that this can be done well only if the canyon is
left as it is. Can this be done ?
Can the people of this country , through their selected representatives,
resolve that the Grand Canyon be protected as a national park ? We
hope so ; we think now is the time. With one stroke, this Congress
can create a national park, extending from Lee Ferry to Grand Wash
Cliffs, that will preserve for all theworld this world's wonder.
Can it be done ? Why not ? After all, it is the Grand Canyon .
I would like also if I could to put in, as I mentioned, Senator Case's
bill , the statement that his office released today.
Senator JACKSON. Without objection that will be included at the
end of your oral statement.
The Chair wishes to state that he received a request from Dr. Car
lin in connection with the study that he had made, along with Wil
liam Hoehn of the Rand Corp. that it be included in the record . That
study will be concluded at the conclusion of your statement, together
with the analysis prepared by Jeffrey Ingram .
Mr. BROWER. Yes, we have all those here.

Senator ANDERSON . Does your material also include Carlin and
Hoehn ?
Mr. BROWER . Yes.
Senator JACKSON . Let the record show that Dr. Carlin had written
to the chairman requesting that that be included in addition to the
request being made here. Is that an analysis of the brief submitted by
Mr. Ingram ? We want to include in the record of course pertinent in
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formation, but if it gets to be pretty lengthy, then we have to treat
it as an exhibit and refer to it by reference , because of the sheer volume
of material. I will ask the staff to check this over , and we will have to
make a judgment, treating everybody of course equally, Mr. Brower,
as you understand, as to how it should be handled . If it is of great
length, it will have to be included by reference. We can identify in the
record and then that is a document that is available, so that it can
be readily identified, you see .
Mr. BROWER. Yes, I understand ,Mr. Chairman.
Senator JACKSON. Thank you very much .
Senator KUCHEL . Mr. Brower, I am not at all unacquainted with the
reputation of the Sierra Club , which you represent here today, or its
worthiness, and for the innumerable acts which it has performed in
the public interest, nor am I insensitive to the grandeur which has
remained through the centuries in the Grand Canyon .
I am of the belief that the State that you and I both call our home
requires an inordinate increase in available water for consumptive
use in our lifetime and beyond , but that does not make us unique,
because most American States will be in the same boat with us . That
will be particularly true, however, of the semiarid desert States in
the Southwest part of our country .
I have been led to believe that part of the water shortage in the
States which comprise the Colorado River Basin might come from
other areas of the Nation outside the Pacific Southwest deficiency
areas. I have been led to believe that if the importation of waters into
the Lower Colorado River Basin was to be effective, it would take an
inordinate amount of money at a time when our budget grows, when
we are engaged in war, and when every section of the country is in
terested in Federal assistance in one type of Federal project or another.
Is it the position of the Sierra Club that it not only opposes the
construction of the dam at Hualapai , or Marble, but that it affirma
tively endorses the scheme or plan in the administration bill this year
for the prepayment by the Federal Government of 50 years of elec
tricity from a group of utilities called WEST, or do you have any
position on the administration's recommendation ?
Mr. BROWER . We do have a position on the administration's recom
mendation. That is, we are essentially in support of it. We think that
the proposal to prepay is an imaginative approach. It is one of the
possible ways to handle the water development. Our testimony goes
into some detail in showing other ways, and Mr. Ingram , who did
quite a bit of work on this , can comment on it if you would like .
Senator KUCHEL . I think it would be helpful to develop some of that
testimony. Does the Sierra Club distinguish between the proposal
for a dam at Hualapai and the proposal for a dam at Marble, or does
it consider them from its point of view equally offensive ?
Mr. BROWER . They are both in the Grand Canyon , and they are both ,
to our point of view, equally offensive and both unnecessary .
Senator KUCHEL. I do want to enter into the record the resolution
which was passed , Mr. Chairman , by the National Wildlife Federation
at its very first annual convention in San Francisco, held last March
10–12, on the general subject of that which Mr. Brower has testified .
I ask consent that the entire resolution be included .
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Senator JACKSON . Without objection the entire resolution will be
included at this point.
( The resolution follows :)
COLORADO RIVER BASIN PROJECT ACT
Whereas the program of the National Wildlife Federation is firmly based
on principles of conservation which recognize a reasonable balance between the
preservation and prudent use and development of natural resources for several
beneficial purposes, including fish and wildlife management and outdoor recrea
tion ; and
Whereas this Federation exerts a leadership role in the development and
protection of sound conservation practices, bringing matters in this vital area
of Americal life to the attention of the public ; and
Whereas various proposals would authorize a high dam at the Hualapai
( Bridge Canyon ) site for the purpose of providing revenues to help finance the
Central Arizona Project, whereby badly needed supplies of water would be
brought into the interior of Arizona ; and
Whereas construction of Hualapai Dam would create new fish and wildlife
and outdoor recreational opportunities in the lower Colorado River Basin and
enhance properties owned by the Hualapai and Havasupai Indian tribes ; and
Whereas water salvage programs in some proposals recognize " a reasonable
degree of undistributed habitat for fish and wildlife ;" and
Whereas specific provisions are made in some proposals for conservation of
scenic, historical, natural, wildlife and archeological features, as well as for
the public use and enjoyment of included lands, facilities, and water areas ; and
Whereas any Lower Colorado River development should consider this Federa
tion's policy of protecting the integrity of national parks and monuments : Now,
therefore, be it
Resolved, That the National Wildlife Federation, in annual convention as
sembled March 11, 1967, in San Francisco, California, hereby supports these
principles : ( 1 ) that power for pumping for the Central Arizona Project should
be provided through thermal generation ; ( 2 ) that, if the Congress will not
adopt the thermal generation concept, then a dam at the Hualapai site should
be favorably considered with Grand Canyon National Monument being incorpo
rated into Grand Canyon National Park and its boundaries adjusted to : create
a narrow Park corridor northward along the west boundary of the Colorado
River, including the least amount of wildlife habitat, from the Park's present
eastern boundary to the southern boundary of the Glen Canyon National Recrea
tion area, thereby pre -empting construction of Marble Canyon Dam by any
agency ; and, ( 3 ) create a national recreation area adjacent to the proposed
Hualapai reservoir in such a manner that the Reservoir will not invade either
Grand Canyon National Monument or Grand Canyon National Park.
Senator KUCHEL. I read the resolving clause :
Now, therefore, be it resolved , That the National Wildlife Federation at annual
convention hereby support these principles :
1 , that power for pumping for the Central Arizona Project should be provided
through thermal generation ;
2, that if the Congress will not adopt the thermal generation concept, then a
dam at the Hualapai site should be favorably considered , with Grand Canyon
National Monument being incorporated into Grand Canyon National Park, and
its boundaries adjusted to create a narrow park corridor northward along the
west boundary of the Colorado River including the least amount of wildlife
habitat from the park's present eastern boundary to the southern boundary of the
Glen Canyon National Recreation Area, thereby pre -empting construction of
Marble Canyon Dam by any agency ; and
3, create a national recreation area adjacent to the proposed Hualapai Reser
voir in such a manner that the reservoir will not invade either Grand Canyon
National Monument or Grand Canyon National Park.
I take it that the Sierra Club would disagree with that resolution
except for the first point on which it passes its judgment.
Mr. BROWER. Yes. The conclusion reached there I think the Sierra
Club and most of the national conservation organizations would dis
agree with .
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Senator KUCHEL. Is the National Wildlife Federation in your opin
ion a respected conservation group ?
Mr. BROWER. The situation here is about like asking a Senator if his
colleague is respected. We work together a great deal and we respect
each other, and we sometimes must disagree, and this is one place where
we must.
Senator KUCHEL. We call the Senate a club , and the conservation
groups have a club more or less. At any rate I take it that the Sierra
Club would not wish to advise this committee of any views which it
general subject other than to oppose in any fashion
might have on this
the construction of a dam at either Hualapai or Marble ?
Mr. BROWER. I would like to put it positively, Mr. Kuchel. We are
for the Grand Canyon . We will support the Grand Canyon .
Senator KUCHEL. I am not so sure that that is wholly responsive,
but at any rate we understand each other. Does the Sierra Club have
any recommendations as to how the power should be produced other
than to endorse the provisions of the administration bill this year ?
Mr. BROWER. We agree quite thoroughly I believe with what Secre
tary Udall said .
Senator KUCHEL. This year.
Mr. BROWER. Yes, this year, in his modification of the position once
the administration had taken its position and the administration was
always against Hualapai or Bridge Canyon . We believe with him that
the construction of this dam would be a gun pointed at the Columbia
Basin ; that it is entirely unnecessary for the development of water
in the Southwest.
It is necessary presumably only for the development of the basin
fund. Webelieve there are other ways of developing a basin fund when
and if it is determined that there is a feasible, an economically feasible ,
a socially feasible, biologically and politically feasible method of using
that development fund . This we would like to see the National Com
mission apply itself to .
Senator KUCHEL. What would be an example of the kind of revenues
which you have in mind in the future creation of a development fund
for the basin ?
Mr. BROWER. I wish Mr. Ingram would answer this, because it was
he who brought the administration Bureau of Reclamation to the ad
mission that they were not ready for about a year.
Mr. INGRAM. My name is Jeff Ingram . I am the Southwest repre
sentative of the Sierra Club.

If the basin account was set up using the revenues from Hoover,
Parker, and Davis Dams, and the provisions of the legislation as it
stands were applied to their most beneficial, that is in terms of pro
ducing revenue for the basin , the beneficial manner, then I would say
that by the year 2047, this 75- year period, the development fund would
have in it somewhere around $ 1.1 or $ 1.2 billion . This is to be com
pared with about $2 billion of Hualapai.
Senator KUCHEL. I want you to go over that. Would you repeat
that, please , so that I can understand it.
Mr. INGRAM . All right. If you have a development fund
Senator KUCHEL . Created .
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Mr. INGRAM . Created at this time, in this legislation, but Hualapai
Dam is never authorized, is never built, it never supplies revenues,
and you put into this development fund the revenues from Hoover,
Parker, and Davis Dams
Senator KUCHEL . As of what date ?
Mr. INGRAM . After they have paid out .
Senator KUCHEL . Hoover, Parker, and Davis.
Mr. INGRAM . And plus the revenues
Senator KUCHEL. And what ?
Mr. INGRAM . Plus the revenues of course that come from the fea
tures of the administration plans, that is the central Arizona project
water revenues and so on , this kind of thing, just taking the adminis
tration
Senator JACKSON . The thermal.
Mr. INGRAM. Right , the prepurchase of power.
Senator KUCHEL . This is where you begin to lose me.
Mr. INGRAM. Let me start off again and just take it this way. If
you take the administration plan as it is in S. 1004 and S. 1013, and in
addition to this you create a basin development fund into which you
put the revenues from Hoover, Parker, and Davis, after they have
paid themselves out, then by the year
Senator KUCHEL. That would be 1987, if I recall correctly.
Mr. INGRAM . 1991 is the figure for Hoover that is usually used.
Senator KUCHEL. 1991. OK .
Mr. INGRAM . 2004 for Parker and Davis .
Senator KUCHEL . All right .
Mr. INGRAM . Then by the year 2047, which is the 75 - year period
that was talked about the other day when the Secretary testified , the
development fund would have in it a total of something like $ 1.1
or $ 1.2 billion as compared with $2 billion if Hualapai were built .
Those are rough figures, and the exact number can be worked out .
Senator KUCHEL. Did you add to the revenues the moneys which
accumulate under the Federal Government's purchase
you stated would
of power from WEST ! That is where I did not understand.
Mr. INGRAM . I just assumed that the administration plan as it is
in S. 1004 was enacted .
Senator KUCHEL. Would provide revenues.
Mr. INGRAM . Well, after a certain period of years, due to the fact
that the amount of water being pumped in the central Arizona project
declines, there becomes a certain amount of water available for com
mercial sale . This is under the administration plan .
Senator KUCHEL. But how would that feed the Federal fund if the
power were produced by a group of private utilities ?
Mr. INGRAM . Well, the administration plan prepurchases this power.
Senator KUCHEL. But not the physical equipment.
Mr. INGRAM . No.
Senator KUCHEL. So how would the Federal Government partici
pate in any revenues ?
Mr. INGRAM . If you buy power, then you have this at your disposal .
You bought a product. You can apply it to pumping water, but if you
don't need it for applying to pumping water you can sell it for com
mercial
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Senator KUCHEL. What is the period of purchase, 50 years ?
Mr. INGRAM . As I understand the Secretary's statement, they are
thinking of this $92 million as applying to a 50 - year period.
Senator KUCHEL. It would be your testimony, Mr. Ingram , that
within the 50 - year period the Federal Government might be in a posi
tion of sellingsomething that it had prepurchased 50 years before .
Mr. INGRAM . It is not my position. It is the Secretary's position.
Senator KUCHEL. I think that ought to be tested very carefully, Mr.
Ingram . I think the staff ought to be instructed to give us the benefit of
its analysis. At any rate I understand the position ofthe Sierra Club .
I must say, gentlemen, that the Sierra Club has a little muscle. A year
ago when Secretary Udall came here with a different kind of proposal,
you opposed it, but I do believe the public interest would be served by
considering in this committee both proposals of the Secretary , last
year's and this year's. Incidentally, I would like to see that film . How
long does it take ?
Mr. BROWER. It is a 25 -minute film .
Senator KUCHEL. Will you be here tomorrow ?
Mr. BROWER . Yes.
Senator KUCHEL. Maybe we can take 25 minutes.
Mr. BROWER. I hope all Senators will look carefully at the exhibit
now that they know what it is, and they should know that the spirit
of everything you see in those photographs will be gone if the dams are
built.
Senator JACKSON . Senator Allott ?
Senator ALLOTT. Are you including in that statement, Mr. Brower,
the picture of the muddy feet back there ?
Mr. BROWER . The owner of those muddy feet is in the audience at
the moment, so I won't say anything about him.
Senator ÁLLOTT. Is there any particular ecological advantage to
having the picture of those muddy feet ?
Mr. Brower. It is nice to be able to take your footprints with you .
Senator ALLOTT. They won't stay in that sand very long, I'll tell you
that, at least the sand they are standing on ,
Mr. Brower, we have met before, and it is a fact, of course, that there
are certain examples of invasion of national parks by manmade dams
is it not ?
Mr. BROWER. There have been no invasions of national parks by
manmade dams since the National Park Act , or the establishment of
a given park. There were invasions which were incorporated in parks
subsequently set out , even as the lower 40 miles of Grand Canyon,
which include Lake Mead's headwaters would be included in the en
larged Grand Canyon National Park we espouse.
Senator ALLOTT. Just to get it into the record , there are several
instances in which there aremanmade dams that have been included
in parks; Jackson Lake Dam , Grand Teton , Reclamation Reservoir
behind Sherburn Dam , Wynn Glacier, the lower two Medicines Dams.
Mr. BROWER. These all antedated the park.
Senator ALLOTT. Montana Lake and the Great Smoky Mountains
National Park as an example. Mr. Ingram said that the administra
tion bills did not include a basin fund. They do not, but it is his
presumption here that this is a logical thing, is that true ? Is that your
presumption and conclusion ?
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Mr. INGRAM . No. The point I am trying to make is that if it is de
sired to build the basin development fund, this is one way to do it.
The administration said it had no objection , for instance, to including
the basin development fund.
Senator ALLOTT. Now , it is not included in the bills, is it ?
Mr. INGRAM . No. The provision has been written for it, however.
Senator ALLOTT. So in neither one of those bills, is there a provision
for a basin fund, there is no provision in this legislation for future
planning or future development or for the augmentation of the
Mr. INGRAM . Except that the National Water Commission bill has
already been passed by the Senate .
Senator ALLOTT. You keep talking and so does Mr. Brower about
the National Water Commission . Where is this National Water Com
mission ? It isn't in existence, is it ?
Mr. INGRAM . No, sir .
Senator ALLOTT. And do you think, Mr. Brower, that a National
Water Commission could do a better job of planning a development of
water basin than some 200 or 300very qualified and experienced people
in this room who have spent their lifetimes at just this job ?
Mr. BROWER. I wouldlike to answer that in two parts. First, I think
it could, and I would like to pass it on to Mr. Ingram , who has done
most of the analysis of the potential of the Water Commission in this
respect and made I think avery valuable suggestion with respect to it,
and what the House might do with it.
But I think in the first place that this is after all one country, and I
think such major decisions as we are facing in our crowded future
need to be made with the one -nation aspect in mind. They need to be
decisionsmade for the society by the various professions that are most
interested in the society.
Senator ALLOTT. By the various what ? I couldn't hear you .
Mr. BROWER . Professions of society, and not an overinordinate em
phasis on engineering, and I think that is the main point. But Mr.
Ingram , I think, can comment on this and add to itthe concept that
he was thinking of in his analysis of the National Water Commission
for us .
Mr. INGRAM . Our feeling about the National Water Commission is
that it is an opportunity to plan for one of the most perhaps you could
say, after air, the second most important resource we have.
Senator ALLOTT. Before I hear your opinions, Mr. Ingram , on this,
I would like to know a little bit about your own background. Would
you state that for us ?
Mr. INGRAM . I am a mathematician . I graduated from MIT in 1958 ,
and I have worked for the Sierra Club for about a year and a half.
Senator ALLOTT. Have you ever had any work in water resource or
electric power ?
Mr. INGRAM . No, sir.
Senator ALLOTT.'Or any of those fields ?
Mr. INGRAM . No, sir.
Senator ALLOTT. Before going to work for the Sierra Club ?
Mr. INGRAM . No.
Senator ALLOTT. Let's talk about the administration bill a moment,
Mr. Brower. It provides for an electric plant at or near the vicinity of
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Page, Ariz. Now , what would be the source of heat for this electric
plant?
Mr. BROWER. So far as I know, it will be coal, Navajo coal.
Senator ALLOTT. And of course if the coal were mined, it would be
strip mining, or do you know ?
Mr. BROWER. It probably would be according to the present methods,
and I would hope that it would be less destructive strip mining than
has already been illustrated in the other body in the hearings on the
same point. But at least this kind of improvement is coming about.
Senator ALLOTT. You wouldn't think of desecrating the beautiful
desert of northeastern Arizona with strip mining, would you !
Mr. BROWER . We are not an advocate of strip mining at the present
time , but something is going to be lost. You have to weigh the kind
of value you are going to lose. Now it may not be necessary to fuel
this alternate source of power with coal . It may not be necessary to
have such a plant at all , if as has been suggested , the basin account
is determined to be necessary and is set up so that the Hoover, Parker,
and Davis revenues themselves go into it.
So that if you put all these hypotheses in and say that it must be coal
or it must be strip mining, I would say still , even though the desert is
fine country there, it is not a world famous desert in the sense that
the Grand Canyon is a world famous canyon , and I would say that
that would be the lesser of two evils. I hope we can find a still lesser
evil before we are through, because the country has to last us a long
time.
Senator ALLOTT. I think we have found a lesser evil. How many per
sons do you suppose , Mr. Brower, visit that area of the Colorado River
in a year which would be inundated by the Hualapai Dam ?
Mr. BROWER. There are two sources of travel . One, of course, is the
river running, and this exhibit you see in frontof you was taken on a
river trip that I was on last September. The other is hiking down into
the canyon .
The use of the river for river running is expanding at an extra
ordinary rate. The insertion we have in the FPC evidence shows those
figures from the National Park Service. They total over the last 11
years, 2,990. That is a rounded figure. I know it doesn't include me
because I took a shortcut. In any event that is a very rapidly growing
use .
There are uncounted thousands of people who go down the trails
to the canyon at the various points, and there are the unnumbered
millions who, if this place is left unimpaired, will be able to do this
on down the generations, whereas that would be brought to a quick
halt if either of the dams was built.
Senator ALLOTT. There are no roads into this area at the present
time, are there ?
Mr. BROWER . Yes, there are.
Senator ALLOTT. They don't show on the Arizona highway map .
Mr. BROWER . The Arizona highway map then is, I guess, a little out
of date. There is a road to Torraweep Overlook. There is a road down
Diamond Creek . I have not gone down the road , but I have driven up .
Senator ALLOTT. One jeep trail into a 93 -mile area .
Mr. BROWER. It is more than a jeep trial , sir. It is graded . You can
take an ordinary car on it.
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Senator ALLOTT. What do you think of the potentiality of this area
for recreation to millions of people if the dam were constructed ?
Mr. BROWER. I think that it would be, as was said in the statement
here, a duplicate of the kind of recreation we have already in great
abundance.
We have 600 miles of reservoirs and many times that of shoreline
now in the existing reservoirs behind Hoover, Parker- Davis, Glen
Canyon , Flaming Gorge, and Navaho Dams. That kind of recreation
is available now . If people want to go up into Grand Canyon to see it
by powerboat, they may now go into 40 miles of it at the head of Lake
Mead if they can get through the mud .
The thing that is unique is what you can do in the Grand Canyon
and can do on through time as long as man is on the planet, if the
Grand Canyon is left alone as the Sierra Club asks that it be left alone,
and there is an extra balance, I think, in favor of the future.
If you build either dam or both dams, my testimony endeavors to
show , out of the few rather primitive data available, certainly inade
quate, how rapidly the reservoirs we are counting on, the Bureau is
counting on, for recreation will becomewall-to -wall jungles. The fig
ures run somewhere between 100 and 200 years, possible a little more,
but in that time the power generation will have ceased, the damsite will
have been gone against the day when it might be of much greater
importance conceivably , and the Grand Canyon as it is will have been
gone beyond recall in our civilization . That would be, I think , a bad
Senator ALLOTT. On whose figures do you base your sedimentation ?
Mr. BROWER . I base my figures on such sedimentation data as I can
get from the Bureau of Reclamation and the various agencies who
have cooperated in the sediment studies of Lake Mead and the U.S.
Geological Survey itself and various people that I know who are in
the field .
Senator ALLOTT. If this is true, then the Bureau of Reclamation and
the Secretary of the Interior certainly have made an awful mistake in
the last 2 or 3 years, haven't they ?
Mr. BROWER . It is unfortunate that there was not an earlier sincere,
not sincere but detailed , attention given to this all-important study on
a river system that has so many flash -flood areas in its drainage, be
cause the reservoirs on the Colorado are about as short-lived reservoirs
as you will find, and this is a very vital point, if there is ever to be
any serious consideration of these dams, and I hope that there won't
be much longer, that they will just not be built.
Then certainly there should be a very detailed objective study, not
a self-serving study, but an objective study of the sedimentation data
of that stream . I think that you would be shocked at the results of such
a study.
Senator ALLOTT . What do you mean by " self- serving " ! You are
not implying, certainly, Mr. Brower, that I am serving as the senior
Senator from Colorado alone in this. Surely you wouldn't imply that
all these people who have come here from all over the Western States
and sat here through these long and tedious hearings all week are
purely motivated by self-serving situations .
They represent responsibility for 2,800,000 people, I think, in the
Los Angeles area alone, plus Arizona, plus Colorado, plus Utah, plus
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Wyoming, plus New Mexico , plus Nevada. I think you arrogate to
yourself a virtuewhich you do not accord to others.
Mr. BROWER. No, I don't quite think so, Mr. Allott. When I speak
of a self-serving study, I don't believe very many of the people you
have just listed conducted any sedimentation studies, and I don't
think that the U.S. Geological Survey, when it conducts one with
its professional background and no purpose to serve except the general
purpose , would conduct a self-serving study.
I think that the Bureau of Reclamation would be inclined to want
its project to look good, and I think that that is why, for example,
Mr. Dominy in Albuquerque debate I had with him said he didn't
think Grand Canyon Dam would ever fill up with silt. It won't for
a long time, but the point is there is not the inclination to seek, you
might say , self-defeating data about a project.
We are glad that there can be other agencies, other individuals who
are free of this specific goal. It is the goal of self-interest. I have one
myself. We all do. But this is, you might say, a particular Bureau's
interest in its own work , its own projects. It looks upon its projects.
It finds them good, just the way Ifeel about our books.
Senator ALLOTT. Well, we now have your opinion of the Bureau
of Reclamation .
Mr. BROWER . It likes its projects.
Senator ALLOTT. Let me ask you a question, Mr. Brower. I am
concerned about the people in this room who have such a concern for
their responsibilities for millions of people in the Southwest. Have
you ever been in an elected position where you were responsible for
the daily water needs or power needs of a great number of people ?
Mr. BROWER . I think , in a roundabout way, yes. It was not a very
big position , but at one point I served as an elected member of the
Sierra Club's board of directors. Now I am appointed . I am a bureau
crat. But at that time I think there was a certain large
Senator ALLOTT. Your answer to my question , then ,would be " No."
Mr. BROWER . No, it would not be " No," begging your pardon , sir.
It would be “ Yes,” because the concern in the conservation organiza
tions is primarily for the daily needs for water and other necessities of
life, for a good many people, almost none of whom are now voting or
alive yet, because conservation is really looking down into the future,
and there are millions of people, and their needs, that must be thought
about as well as the needs of those who are aboard the planet at the
moment.
Senator ALLOTT. The answer to my question would be " No , " then .
You have never served in an elected position where you were responsi
ble for looking down the road and seeing that millions of people yet
unborn as well as those who are here now were supplied with water
and power to meetthe expanding technology of this century .
Mr. BROWER. No, Mr. Allott, my answer is still “ Yes . " We have to
disagree.
Senator ALLOTT. Your answer is “ No ” unless you have been elected
to some position or filled some public position where you were re
sponsible for this. Your answer would be " No, " as a director of the
Sierra Club.
Mr. BrowER . That is a quasi - public position .
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Senator ALLOTT. The Sierra Club is not responsible to anybody but
itself.
Mr. BROWER . I can't agree .
Senator ALLOTT. You are certainly not responsible to the public in
any accountable sense , are you ?
Mr. BROWER . We are every day, and we have to account to the public.
We have to be responsible in everything we do.
Senator ALLOTT . Not in the sense that a public official is .
Mr. BROWER. All right, I will grant there is a difference. A quasi.
public official and a public official have a different sense.
Senator ALLOTT. So you may take the position you have taken on
this and on other projects, and then you can put the full burden on
somebody else, like some of these people who are here, when the water
or the electricity is not available for the oncoming people in the future
population.
Mr. BROWER. Not quite, Mr. Allott. I think we go in quite a different
direction . We have sought as hard as we could and have presented our
evidence. I hope you have time to study it all. It is rather voluminous,
it is contributions of a good many people who think they are responsi
ble to the public that there are ways to get the water and the power
without any destruction of the Grand Canyon . That is our point . I
hope you will observe that in going over the data they have presented.
Senator ALLOTT. They may feel responsible, but they are not directly
accountable , and this is where the difference lies, Mr. Brower.
Mr. BROWER. It depends on whether a man keeps his conscience, and
I think we are accountable.
Senator ALLOTT. I don't know where you keep yours , but I think
mine is as good as yours .
Mr. BROWER. I think it is.
Senator ALLOTT. I am not concerned about that. The Lord will make
that decision someday. As I recall, the Sierra Club was opposed to
the building of Glen Canyon Dam , also ; was it not ?
Mr. BROWER. Rather late in the game we saw that it was unnecessary ,
but it was too late at that point to find out about it. I , myself, was in
a position early in the Echo Park battle of thinking that a reasonable
alternative to the building of Echo Park Dam was building of a higher
Glen Canyon Dam. That was the most disastrous mistake I ever made.
I have learned a great deal more now. I came to that conclusion be
fore I had seen the country and I am a lot more careful now about
drawing conclusions before I have seen what my conclusions would
damage.
Senator ALLOTT. Didn't you or the Sierra Club issue a pamphlet or
a brochure called The Canyon No One Knew ?
Mr. BROWER . It is a $25 pamphlet. The book is " The Place No One
Knew , Glen Canyon on the Colorado.”
Senator ALLOTT. You can understand why a poor Senator from Colo
rado doesn't have possession of that book .
Mr. BROWER. Somebody on your staff must have shortstopped it.
Senator ALLOTT . But I havebefore me a very , very lush - it is almost
of the quality that the Sierra Club puts out - brochure by the Depart
ment of the Interior called The Third Wave, and I read from page 51
of that with respect to Lake Powell. It says :
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The pyramiding popularity of two fairly new lakes on the Colorado River ,
Lake Powell behind Glen Canyon Dam and the Utah -Arizona border, Flaming
Gorge Lake bounded by the dam by the same name on the tributary Green River
on the Utah -Wyoming border continued last year to lure hundreds of thousands
of visitors. Boaters on Lake Powell venturing up small side canyons saw and
preserved on camera film the steep, breath -taking colorful rock walls heretofore
seen by only a handful of hardy hikers. They also fished and swam and skied .
The scene was duplicated at fabulous Flaming Gorge where thousands witnessed
the grandeur of what was once an isolated outlaw hideout deep in virtually
inaccessible wilderness. Flaming Gorge dam and power plant were opened to the
public for tours for the first time on Memorial Day in 1966 , when large groups
of sidewalk engineers inspected the two impressive installations.
Then , on page 29 of the sameperiodical,I read , alongside of a beauti
ful picture which is entitled “ Canyon Walls Mirrored in the Waters of
Lake Powell Behind Glen Canyon Dam ” this statement :
To me the appealing genius of conservation is that it combines energetic feats
of technology with the gentle humility that leaves some corners of nature alone,
free of technology, to be a spiritual touchstone and recreation asset. As I look
around at this incredibly beautiful and creative work , it occurs to me that this
is a new kind of writing on the walls, a kind that says proudly and beautifully
" Man was here.” Mrs. Lyndon B. Johnson , Glen Canyon Dedication , Page,
Arizona, September 22, 1966 .
I think with that I will retire.
Mr. BROWER. May I comment ?
Senator ALLOTT. You may comment if you wish. I think this ex
presses pretty well my point of view .
Mr. BROWER. There is no doubt that there is some fine reservoir
recreation , and Lake Powell is of its kind one of the most beautiin
reservoirs on earth when it is on the way up . Had Mrs. Johnson been
there last Easter she would have had a different story to tell .
Had she seen our own film on Glen Canyon or our Glen Canyon
book, I don't think she would have said that. She had not, so she did
not know what was gone.
I do know what is gone. I do know what it looks like now and I
would like to include in the committee file, I will bring it tomorrow ,
16 black and white photographs of what Lake Powell is like now that
it has a 34 - foot drawdown, and what the road to Rainbow is like , and
what the walls are like, that she thought were so beautiful.
The writing on the walls now is quite different. When Lake Powell
has finally filled, if it does, and then is drawn down its maximum
amount, at that maximum drawdown it will reveal 100,000 acres, that
is as big as a major wilderness area, of badly impaired terrain . The
pictures look good on the way up . I think the judgment of how beauti
ful itis is premature at this point.
I like it myself when it is going. I have been in there on several of
the side canyons. I know what is down underneath and what should
never have gone underneath and never need to have gone underneath .
It was available for children on the lowest budgets there were . Scouts
could go down for something like $ 1 a day . You can go on Lake Powell
now if you have $30 a day. It is quite a different story .
The recreation story is only half told . I think if you inquire around
the town of Page, you will find that it is a town that is on the down
grade, that it is losing out.
Reservoir recreation is fine. Wehave a fine example of it at Lake
Mead , Lake Mohave, Lake Havasui. Certainly Flaming Gorge is bean
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tiful , but there can come an end to that kind of thing, and we don't
need to keep piling on more and more reservoirs because someare good.
There is only one Grand Canyon , and I don't see why we can't do
just as Theodore Roosevelt cautioned Arizonans back in 1906 .
Senator ALLOTT. Except for a very limited amount along the west
ern end of the Grand Canyon National Park, no park would be
invaded
Mr. BROWER. Thirteen miles, not just the edge that goes into it and
all the national monument
Senator ALLOTT. I beg your pardon, I have examined the Bureau's
maps on this and I don't find , except as it would deviate from the
normal river line, where it does invade the park.
Mr. BROWER. There is an invasion certainly of the park and of the
monument.
Senator ALLOTT. As a matter of fact, I do deeply resent the material
which was put out by your club, and I can only testify as to the reac
tion of the people that I talked with in Colorado that were led to
believe that the entire Grand Canyon was going to be filled with water.
Mr. BROWER . They were not led, sir, by us to that conclusion. I think
they were led to that conclusion by the constant and repeated denial
of statements we never made.
Senator ALLOTT. They constantly quoted Sierra Club material and
I can only judge by that.
One other thing I almost forgot. You skipped over it very rapidly
in your statement. Knowing your position about wilderness areas, how
do you feel really about the Hooker Dam ?
Mr. BROWER. I have given this in the statement there, that we are
hoping as I said , that alternatives will be sought , that this is a wilder
ness invasion . We think that it is important early in these days of the
wilderness bill after the anguish we all went through getting it, and
that includes you , that we not take out after the first invasions into
the wilderness. Quite often these reservoirs, wherever they are, al
though they might seem statistically a very small part of an area, they
are usually at the very heart, the heart of the living space , the impor
tant part that you start out from to experience in these places.
We would rather see all sorts of alternatives sought. We would like
to see man go back over the country he has already used, and use it
better , than to continue to hope he can continue in the wilderness his
old habits of growth and exploitation.
Senator ALLOTT. I hope I can figure out your answer after I read
the record .
Mr. BROWER . I hope you do .
Senator JACKSON . Senator Fannin .
Senator FANNIN. Mr. Chairman , in order to save time, I will just
take a moment. Mr. Brower, as long as you are talking about clear
conscience, and you brought it up, do you have a clear conscience re
garding our fine Indian citizens when you oppose Hualapai Dam ?
Mr. BROWER . I didn't quite understand the latter part of the ques
tion .
Senator Fannin . I just asked if you have a clear conscience in op
posing Hualapai Dam . Do you consider the dependency of our Indian
citizens in that particular area ?
Mr. BROWER . Yes, I do have a clear conscience.
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Senator FANNIN . Have you talked to the Hualapai Indian people ?
Mr. BROWER . I haven't talked to them . I have talked to one on the
occasion of a TV broadcast in southern California . I have written
We have had some correspondence, but it is rather spotty .
Senator FANNIN . You say you recognize the tremendous importance
it is to them and yet you haven't contacted them .
Mr. BROWER. I don't at all believe that it is tremendously important
to them . I think that if there is going to be a major Federal subsidy
to the Hualapai there are much better ways to apply it than to put on
about a 100- or a 200 -year basis one of the best parts of their terrain .
Senator FANNIN . Don't you think that should be their decision ?
Mr. BROWER . It is a decision I think that must be taken by all of us,
because you cannot build a one -sided reservoir.
Senator FANNIN. This is certainly a consideration that you should
show to them . You realize that Hualapai is not, and need not be,
relevant to water import. It could conceivably finance that, but not
necessarily so ; isn't that right ?
Mr. BROWER. I agree quite clearly with Secretary Udall on that, that
there is no other need for that big a development fund, except to bring
amounts of water like the Columbia down to the Southwest primarily
for irrigation .
Senator FANNIN. Mr. Ingram brought out all the things that could
be done with the basin account. Naturally, that would pertain to the
Hualapai Dam . Is it not true that the excess Hualapai revenues could
go for canal lining and salvage. It could be used to construct needed
projects in the Lower Basin to better work the available water, pay for
importation from northern California and provide funds for extensive
weather modification .
There are so many different uses for a basin fund , so when you
say that this revenue is needed for importing Columbia River water I
think that is very narrow
Mr. BROWER. Could we respond to that ?
Senator FANNIN . I don't want to prolong this . Timeis running short.
Mr. INGRAM . Just let me say here the key word here is “ necessity.”
Senator FANNIN . You have covered this with me many times and I
have let you know my viewpoint, and I don't want to prolong the
testimony.
Mr. BROWER. But may we respond to that one point.
Senator FANNIN. Certainly, if you willmake it concise.
Mr. INGRAM . The key word is " necessity .” What is the dam neces
sary for ? What are revenues necessary for ? The answer to this is given
in a letter that I wrote to Felix Sparks, which is included in this ma
terial, which I have offered for the record.
Senator FANNIN . I think that I have listed many necessities.
Mr. INGRAM . They are not necessary. You could use the money for it
but the money is not necessary for that. You can get the money from
other sources .
Senator FANNIN. Let me tell you that it is not available .
Senator HAYDEN . Mr. Ingram , do you have a statement you desire to
file ?
Mr. INGRAM . I have the statement of Dean Ewing of the Save the
Grand Canyon Committee. I would like to read two excerpts from the
statement if I could .

CENTRAL ARIZONA PROJECT

461

Senator HAYDEN . It is getting late. Make it brief if you will.
Mr. INGRAM . Yes, this is a statement of the Save the Grand Canyon
Committee of Albuquerque, N. Mex . , which is a steering organization
composed of representatives from many organizations. I would like
to read two excerpts, one the list of organizations, and the other a
press release from the Governor of New Mexico on his stand on the
Grand Canyon dams.
The list of organizations which support the Grand Canyon com
mittee is the Wilderness Society, Wildlife and Conservation Asso
ciation — which I might add is the State affiliate of Life, which
disagrees with the position of the Hualapai Dam --the New Mexico
Ornithological Society, Rio Grande Chapter of the Sierra Club , New
Mexico Mountain Club, the University of New Mexico Mountaineer
ing Club, the Los Alamos Outdoor Association, the Albuquerque
Veterinary Association, the Humanist Association of Albuquerque,
the Thunderbird Trailer Club, the Albuquerque White Water Club,
Sportsman's Legislative Action Committee, Isaac Walton League.
All of these organizations have taken a firm position endorsing ex
tension of the boundaries of the present Grand Canyon National Park
and opposing dams in the Grand Canyon.
Then , Iwould like to read, if I could, the press release from Gover
nor David F. Cargo of New Mexico, which he released last month ,
April 17, 1967 :
Governor David Cargo today met with spokesmen for the Save Grand
Canyon Committee and again expressed his opposition to the dams in the Grand
Canyon . Today's meeting was held as a result of the continuing threat presented
by bills in Congress which would authorize Hualapai Dam in the lower Grand
Canyon.
Cargo stated : " Conservation of natural resources is one of the major con
cerns of my administration . Development of water resources and preservation .
of scenic natural areas are of special concern to New Mexico and all of the
Southwest."
Regional and national water problems require cooperation between the states
for solutions. Agreements on the upper Gila and Animas-La Plata are examples
of such cooperation . These agreements have been jeopardized by proposals which
have included construction of unnecessary dams in the Grand Canyon. Last
year, inclusion of dams blocked legislation that would have given effect to these
and other agreements among the basin states. This year, studies by the Bureau
of Reclamation and outside independent sources prove that these dams are not
needed now and should be deleted, and indicate that the question of any future
need can be studied by the National Water Commission . Cargo said, “ I believe that
this kind of approach represents the route for resolving long- standing disputes
among the basin states and provides an opportunity to restudy the question of
the Grand Canyon's highest purpose.”
Cargo concluded with " As Governor of New Mexico, as a conservationist and
as an American citizen , I am proud of the position I have taken on the Grand
Canyon during the campaign and since becoming Governor. I believe all of the
Grand Canyon is worthy of being protected within a National Park.”
That concludes the excerpts I would like to make from that state
ment .
( The full statement referred to follows :)
STATEMENT OF DEAN EWING, SAVE THE GRAND CANYON COMMITTEE
My name is Dean Ewing. I represent the Save Grand Canyon Committee, based
in Albuquerque, New Mexico. This committee is a steering committee composed
of representatives from well known organizations. I would like to name these
organizations because it is this list that constitutes my chief credential for ap.
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pearing before your Subcommittee. They are The Wilderness Society, Wildlife
and Conservation Association, New Mexico Ornithological Society, Rio Grande
Chapter of the Sierra Club, New Mexico Mountain Club, The University of New
Mexico Mountaineering Club , The Los Alamos Outdoor Association, The Albu
querque Veterinary Association, The Humanist Association of Albuquerque, The
Thunderbird Trailer Club, The Albuquerque White Water Club, Sportsman's
Legislative Action Committee , and the Isaac Walton League.
All of these organizations have taken a firm position endorsing extension of
the boundaries of the present Grand Canyon National Park and opposing dams
in the Grand Canyon.
A typical statement follows : " The Board of the New Mexico Ornithological
Society, on advisement from its statewide membership , is on the record as unani
mously opposing the building of dams in the Grand Canyon area , and support
ing the extension of the Grand Canyon Park to include Marble Canyon .
I submit that this group of organizations and the people they represent amount
to a considerable body of opinion in New Mexico to the effect that this country
must preserve the Canyon as it is.
But the question of preserving the Grand Canyon has aroused not only these
organizations ; it has evoked considerable notice in state government. During
last fall's election campaign , both political parties in New Mexico passed similar
resolutions in their party platform conventions.
The following statement is quoted from the resolution of the Bernalillo County
Democratic Party . A virtually identical resolution was adopted at the State
Democratic Platform Convention .
“Resolution No. 9 Conservation Paragraph 2 — Bridge and Marble Canyon Dams
Since the Bureau of Reclamation proposes to build two dams in the Grand Can
yon of the Colorado, and since these dams would not provide water for irrigation
but would waste water through seepage and evaporation, and since the pro
posed dams are not necessary to the Central Arizona Project or other irrigation
water works, and since cheaper power could be generated from fossil and nuclear
fuels, and since construction of these dams would forever destroy natural fea
tures of the Grand Canyon it is hereby resolved that the Bridge and Marble
Canyon dams are a needless waste of our precious natural resources . Alternate
means of financing the Central Arizona Project should be instituted . The Grand
Canyon National Park boundaries should be expanded to provide protection to
portions of the Grand Canyon outside of the Park boundaries. Further, no pri
vate utilities should be allow to build hydroelectric power plants at dam sites
which would destroy the wonders of the Grand Canyon .”
Also following is a key statement from the resolution adopted unanimously
by some 1,200 delegates at the State Platform Convention of the Republican
Party.
" Resolution : Whereas The Bureau of Reclamation proposes to build two dams
in the Grand Canyon of The Colorado, and Whereas these dams would not provide
water for irrigation but would waste water, and whereas the proposed dams are
not necessary to the Central Arizona Project or other irrigation waterworks in
the Lower Colorado River Basin, and Whereas lower power costs would result
from fossil fueled or nuclear power plants, and Whereas construction of these
dams would do irreparable harm to the natural features of the Grand Canyon .
It Is Hereby Resolved that the Bridge Canyon and Marble Canyon Dams are
a needless waste of taxpayer's money. It is further resolved that alternate means
of financing the Central Arizona Project should be pursued and that favorable
action be taken on proposals which would increase the size of the Grand National
Park to provide needed protection to portions of the Grand Canyon presently out
side of the National Park boundaries."
Furthermore, Governor David F. Cargo of New Mexico, after meeting the
Save Grand Canyon Committee on April 17, 1967, authorized the following press
release :
* Governor David Cargo today met with spokesmen for the Save Grand Canyon
Committee and again expressed his opposition to the dams in the Grand Canyon.
Today's meeting was held as a result of the continuing threat presented by bills
in Congress which would authorize Hualapai Dam in the lower Grand Canyon .
" Cargo stated : 'Conservation of natural resources is one of the major con
cerns of my administration . Development of water resources and preservation of
scenic natural areas are of special concern to New Mexico and all of the South
west. '
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"Regional and national water problems require cooperation between the states
for solutions. Agreements on the upper Gila and Animas-La Plata are examples
of such cooperation. These agreements have been jeopardized by proposals which
have included construction of unnecessary dams in the Grand Canyon. Last year,
inclusion of dams blocked legislation that would have given effect to these and
other agreements among the basin states. This year, studies by the Bureau of
Reclamation and outside independent sources prove that these dams are not
needed now and should be deleted, and indicate that the question of any future
need can be studied by the National Water Commission . Cargo said , ' I believe
that this kind of approach represents the route for resolving long -standing dis
putes among the basin states and provides an opportunity to restudy the question
of the Grand Canyon's highest purpose.'
“ Cargo concluded with 'As Governor of New Mexico, as a conservationist and as
an American Citizen , I am proud of the position I have taken on the Grand Canyon
during the campaign and since becoming Governor. I belive all of the Grand
Canyon is worthy of being protected within a National Park. '
“ The Save Grand Canyon Committee is an Albuquerque organization working
to inform the public about the threat of dams in the Grand Canyon. Members of
the Committee meeting today with Governor Cargo were : Dr. Dean Ewing, Co
ordinator ; Dr. Donald Peterson , Jeffrey Ingram, Max Linn, and Stanley Logan .'
Other witnesses before this Subcommitte have raised technical questions about
the dams and the Central Arizona Project and have questioned the economic
arguments which have been used to support construction of dams. I am not here
to do that, but I am authorized by my committee to make this concluding
statement :
We continually hear from government and state officials and from commercial
lobbyists that we must wisely use our priceless natural resources. They, of course ,
refer to consumptive use. I wish to state that there is another wise use we must
consider in this problem and that is the non -consumptive use of natural resources,
use which is necessary for man's physical, mental, and spiritual wellbeing and yet
leaves the resources unchanged for its similar perpetual use by those who follow .
We continually hear discussion centering on economics—the economics of con
sumptive use of resources. We put dollar signs on our natural areas. But these
areas are priceless. Their fate must not be decided solely in dollars and cents.
Surely we are wealthy enough in money and scientific talent to find other ways to
solve our pressing water and power problems.
New Mexico is a neighbor state of Arizona , the Grand Canyon State , but we
feel that the Grand Canyon is a possession of our nation, not of Arizona , nor even
of the Southwest ; and we remain unconvinced that regional, industrial , or
agricultural development should always have priority over considerations of
national interest.
Mr. INGRAM . I would like to make one thing clear. This morning
ashere
Senator Montoya made the statement that I was
here to oppose Hooker
Dam on behalf of the Save the Grand Canyon Committee . At that
time I responded , and I would just like to repeat that again , that I am
here to make the statement of the Save the Grand Canyon Committee
on the Grand Canyon only and not with any reference to Hooker Dam .
( The attachments referred to follow :)
SANTA MONICA, Calif., April 28, 1967.
Hon . HENRY M. JACKSON,
Chairman , Committee on Interior and Insular Affairs
U.S. Senate, Washington , D.C.
DEAR SENATOR JACKSON : Thank you for your letter of April 13 stating that you
have added my name to the witness list for your hearings on S. 1013 and related
bills next week .
As indicated in my original letter of April 4, I was not entirely certain that I
would be able to come to Washington for the hearings. Unfortunately, this has
turned out to be the case.
I am, however, enclosing a joint statement by my colleague, Dr. William E.
Hoehn , and myself on the economics of the proposed Grand Canyon dams. This
represents our most recent research on the subject and is based on many months
of work dating back as far as August 1965. I believe that it is most important that
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your Committee give careful and consideration to the strong economic case against
the dams and therefore hope that you will arrange to include our statement in
the hearing record , despite the fact that neither of us can be present in person .
Sincerely yours,
ALAN CARLIN .
ECONOMIC FEASIBILITY OF THE PROPOSED GRAND CANYON DAMS
( By Alan P. Carlin and William E. Hoehn , Economists )
We are residents of Santa Monica, California , and submit this statement as
private citizens not representing any organization. We have made extensive
studies of the economic justification for the proposed Marble Canyon and Huala
pai Projects and wish to present the results of our latest research to the Com
mittee. We have not received financial compensation in any form for our work.
Our qualifications in the field of economics include, in one case, a doctorate from
the Massachusetts Institute of Technology and experience in project analysis,
particularly in the water, power , and transportation fields, and in the other case,
a doctorate in economics from Northwestern University and research over the
last several years on the nuclear power industry. We both currently hold positions
as Economists with The RAND Corporation , Santa Monica, California, although
the views presented here do not necessarily represent those of the Corporation .
Our most recent research falls into two general categories. First we reviewed
the various arguments presented by all parties in 1966 to pick out the issues of
basic economic interest and ito relate these to the present guidelines used for
evaluating Federal water resource projects. Secondly, we undertook a re-evalua
tion of the economic feasibility of both the Marble Canyon and Hualapai projects
to bring our analysis up to date in light of changing costs and to reflect the in
creased importance of the Hualapai Project.
RECLAMATION'S QUESTIONABLE BENEFIT-COST PRACTICES
Our research on the first area suggested that the differences between the Bu
reau of Reclamation's analysis ( and that of some other dam proponents, such as
Representative Morris Udall) and our 1966 analyses resulted from a number of
economically questionable procedures the Bureau had used in computing its
benefit- cost ratios. Of these the most important from an economic standpoint
were found to be as follows :
( 1 ) Choice of the alleged “most likely " alternative rather than the least cost
alternative in evaluating the power benefits from the proposed dams
( 2 ) Use of higher interest rates and taxes in evaluating the alternatives than
the projects
( 3 ) Insistence that any alternative must distribute energy to exactly the same
customers as would allegedly be served by the projects , without regard to the
objectives of minimizing the cost of meeting demand in a regional power system.
In addition , although our 1966 analyses did not make a major issue of it, we
nevertheless objected to :
( 4 ) The use of a rate of interest below even current costs of borrowing by the
Federal Government and with no allowance for the economic risks of the
projects.
Perhaps the easiest way to explain these differences is by turning directly to
the paper written as a result of this research effort.

[The Carlin paper of February 1967]
EVEN LOWER BENEFIT-COST RATIOS DEMONSTRATED FOR BOTH PROJECTS
This paper of February 1967 serves as a good introduction to the second area
of research that we have pursued since the May 1966 hearings in that among
other things it summarizes most of the 1966 arguments. There have, however,
been some changes in the last year. To take these as well as some refinements in
our own techniques into account, we have calculated entirely new benefit -cost
ratios for both projects. This time, however, we have undertaken these calcula
tions at both 346 percent and 5 percent so as to show the effects of higher, more
realistic interest rates on the benefit -cost ratios.
The results are even more unfavorable to the dams than those printed in the
May 1966 hearings. At the Bureau of Reclamation's 348 percent interest rate,
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the Hualapai project is found to have a benefit -to - cost ratio of only 0.61 to one
while Marble Canyon has a ratio of 0.76 to one. And at a more realistic 5 percent
rate, the ratios are 0.52 to one for Hualapai and 0.61 to one for Marble. It is our
conclusion that in each case these represent overestimates of the ratios because
of some assumptions made which are favorable to the dams.
In addition, it is pointed out that the benefit -cost ratios at 348 percent interest
would still be less than one- to -one even if the Bureau of Reclamation's alleged
$6 per kw-year transmission costs were added to the cost of the nuclear alter
natives. There would therefore appear to be little possible doubt that either dam
is anything except economically unjustified. To show how these conclusions were
derived we now turn to the Carlin -Hoehn paper of March 1967.
[ The March 1967 paper ]
SUMMARY
In closing perhaps it would be useful to summarize briefly , with the help of
charts , what at times has necessarily been a somewhat technical argument.
First we have reviewed the arguments made last year by all parties to pick
out the issues of greatest importance from the standpoint of economic theory and
to relate these issues to the basic guidelines used for evaluating Federal water
resource projects . Chart 1 enumerates the four major differences found between
the cost-benefit practices of the Bureau of Reclamation in their evaluation of the
dams and those dictated by prevailing economic theory. Our 1966 analyses cor
rected for the first three of these.
With regard to the first item , we should like to point out that it is quite pos
sible to justify any hydroelectric project by choosing a sufficiently high cost
alternative. But only the least cost alternative provides any information as to the
economics of such a project. The second item , the use of a higher interest rate
for the alternatives, can be compared to the use of say the price of common brick
in costing one brick building and face brick in costing an alternative. Naturally
the latter looks worse than it really is. And the results are even more meaning.
less in the case of the hydroelectric projects under consideration since the price
differences are greater. The third item, transmission costs, deserves some ampli
fication. What the Bureau maintains here is that an alternative must distribute
energy to precisely the same customers as would the project, rather than seeking
to minimize the total delivered energy cost through an appropriate redistribution
of loads among the region's existing and planned generating facilities. The fourth
item concerns the Bureau's use of a rate of interest below even that at which
the Treasury can currently borrow , and with no allowance for the economic risks
associated with projects of this type.
CHART 1. - RECLAMATION's ECONOMICALLY UNJUSTIFIED BENEFIT -Cost PRACTICES
IN EVALUATING GRAND CANYON DAMS ( IS $UES OF ECONOMIC INTEREST )
Choice of " most likely ” rather than least cost alternatives.
Use of higher interest rates and taxes in evaluating alternatives.
Insistence on same transmission costs for alternatives at load centers.
Use of unrealistically low interest rate for dams.
This brings us to the second line of inquiry -- the revision of our 1966 benefit
cost ratios. Although we used the same low rate of interest used by the Bureau
for the projects in evaluating both the projects and the alternatives in these
earlier studies, our new analysis, the results of which are shown in Chart 2, also
evaluates the projects at five percent to show the marked sensitivity of the
benefit -cost ratios to changes in the assumed interest rate. This new analysis
was necessitated by changes in nuclear costs in the last year — a year which has
seen nuclear plants gain unprecedented acceptance by both public and private
utilities and reflects the increased interest in the Huala pai or Bridge Canyon
Project. The analysis also incorporates some added refinements recommended by
a Federal Power Commission technical memorandum .
The new ratios shown in Chart 2, which we believe to be overstated for rea
sons enumerated earlier, are quite substantially below one -to - one. In fact, they
are so far below one-to -one that the dams would not be economically justified
even if the Bureau of Reclamation's alleged $6 per kilowatt -year transmission
costs were added to the cost of our nuclear alternatives.
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Thus, even giving the benefit of doubt on several items
the Bureau , and
using their procedures and data insofar as possible, we find that the benefit -cost
ratio of the Hualapai Project - proposed in some of the legislation pending
before this Committee is no better than 0.61 to one. This deficit is unlikely
to be overturned by further analysis, and we trust that the Committee will afford
this Project the decent burial it pungently deserves. We further hope that the
Committee will soon consider revisions of Senate Document 97 so that in the
future similar projects will undergo better economic analyses before reaching
Congress.

Chart 2
BENEFIT - COST RATIOS USING NUCLEAR ALTERNATIVES
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BEFORE THE FEDERAL POWER COMMISSION
( Project No. 2248 )
IN THE MATTER OF ARIZONA POWER AUTHORITY
SUPPLEMENT TO PETITION OF THE SIERRA CLUB FOR LEAVE TO INTERVENE PURSUANT
TO BULE 1.8 ( d )
R. Frederic Fisher : Lillick , McHose, Wheat, Adams & Charles, 1625 K Street,
N.W., Washington, D.C. 20006. David Sive : Winer, Neuburger & Sive,
Chrysler Tower East, 161 East 42nd Street, New York , N.Y. Attorneys for
Petitioner Sierra Club.
Dated : January 30 , 1967.
PRELIMINARY STATEMENT
On December 9, 1966, the Sierra Club filed its petition for leave to intervene. Of
the fourteen parties to these proceedings, two have interposed Answers opposing
the Sierra Club's petition : Applicant Arizona Power Authority ( hereinafter
referred to as the “ Applicant" ) and Commission Staff Counsel ( hereinafter
referred to as " Staff” ) .
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The following additional proceedings have been had since December 9, 1966 :
1. On December 27, 1966, Applicant moved for an immediate decision with
regard to the Marble Canyon project, and issuance immediately thereafter of a
license to construct and operate the Marble Canyon project.
2. On January 9, 1967, the State of California and other California agencies
( hereinafter referred to as the “ California Intervenors " ) filed their Answer to
the Applicant's motion of December 27, 1966. They also moved for a suspension
of action by the Commission with respect to the Marble Canyon project until
the close of the 90th Congress .
3. On January 10, 1967, the Navajo Tribe Indians ( hereinafter the “ Vavajo
Tribe" ) , the Secretary of the Interior ( hereinafter the “ Secretary ' ), and the
City of Los Angeles and its Department of Water and Power (hereinafter “ Los
Angeles” ) filed answers to Applicant's motion of December 27 , 1966 .
4. The Secretary submits in his Answer that Congress has " failed to complete
because of the intensity of competing
its consideration of the relevant issues
viewpoints, the broadening circle of political concerns and the historical implica
tions for national resources policy extending far beyond the narrow considerations
of any single hydroelectric project.” ( Answer of Secretary dated Jan. 10, 1967
at p. 3 ) .
5. The Secretary points out that hearings before the House of Representatives'
Committee on Interior and Insular Affairs have revealed “ major issues of
national resources policy,” one of which is, according to the Secretary, himself
once a proponent of Grand Canyon dams, : "whether scenic considerations pre
clude the construction of any dams on the reach of the river between Lake Mead
and Glen Canyon Dam , an issue which took up more time of the House Interior
Committee than all others combined .” ( Id . at p. 5 )
6. The California Intervenors, the Navajo Tribe and Los Angeles, who, with
the Secretary, are parties to this proceeding, urge that the record should not be
deemed closed. The California Intervenors, particularly, emphasize the impor
tance of the " conservation issue.” ( See Answer of California Intervenors dated
January 9, 1967, at pp. 2, 3 ) .
7. The importance of the “ issues of national resources policy (which ] are at
stake” has been demonstrated by the 90th Congress. Several bills have been
introduced in the 90th Congress which would resolve, by legislation, one or more
of the principal issues before the Commission in these proceedings. ( e.g. H.R.
1272 ( January 10 , 1967 ) ) .
These events bear materially upon the petition of the Sierra Club to intervene,
and justify this supplemental filing. In addition, this supplemental petition
sets forth additional and detailed facts supporting petitioner's application to
intervene.
I. Purpose of Petition and Position of the Sierra Club . — The purposes of the
Club in seeking intervention are : 1 ) to enable it to answer Applicants' motion
for an immediate grant of a license to construct the Marble Canyon Project and
to seek stay of the proceedings pending Congressional resolution of the para
mount issue of proper development of the Lower Colorado River Basin including
the site proposed by Applicant; 2 ) to enable the Club to petition the Commis
sion, pursuant to Rule 1.33 ( c ) for limited reopening of this proceeding at such
time as the Commission determines that itis appropriate to act on the Application.
Upon reopening of the proceedings, the Club would present witnesses and
evidence respecting present economic feasibility of the project as compared with
present alternatives. It would also offer new evidence pursuant to the standards
set down by the Court of Appeals for the Second Circuit ( Scenic Hudson Pres
ervation Conference v. Federal Power Comm'n, 354 F. 2d 608, 612–14, 624–25
( 2d Cir. 1965 ) ) , respecting effects of the project on the scenic and recreational
value of this last and most spectacularly beautiful stretch of remaining natural
canyon .
In the present posture of this case it is obvious that satisfaction of Rule 1.8
( d ) 's requirement that “ extraordinary circumstances ” exist and that “ good
cause” be shown for intervention suggests preservation of some of the same
grounds that will also be urged to justify stay of proceedings and, particularly,
reopening thereof. Accordingly, many of the allegations which follow will overlap
the grounds given in the Motion to Stay and Petition for Reopening which the
Club will file within a few days.
II. Petitioner's Unique Right and Interest.-A. The Club's membership includes
a large number of those individuals whose present and future use and enjoyment
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of the Colorado River for navigation , recreation and other purposes would be
destroyed if the license in question were granted .
B. As a result of the Club's long-term interest in and its expertise respecting
that part of the public interest which concerns conservation and scenic and recre
ational uses of the Colorado River and of the Marble Gorge of the Grand Canyon ,"
the Club is uniquely qualified to present evidence, comments and expert judg
ments respecting such issues,
C. In 1965, after close of Hearings in this case, the Commission was directed,
for the first time, to give great weight to such issues in determining whether to .
issue licenses. ( Scenic Hudson Preservation Conference v. Federal Power Comm'n ,
supra. ) Much evidence demonstrating serious harm to recreational, archeological,
and scenic values has newly come to light, as will be shown. Both this new evi.
dence and significant evidence that might have been presented earlier, but whose
singular relevance and importancewere newly articulated in the Scenic Hudson
decision , are in the Club's hands and should be received.
This is no ordinary case . It is of paramount importance that the location of the
proposed project is the Grand Canyon of the Colorado River, one of the major
wonders of the world and perhaps the single most valuable, even priceless, scenic
resource this country possesses.
D. Petitioner has devoted great amounts of time and energy and has made use
of highly qualified experts to study ( 1 ) the Southwest Water Resources Plan
as it bears on the instant application ; ( 2 ) the now outdated material of record
in this proceeding respecting cost data and economic feasibility of the project ;
( 3 ) the significant and compelling new evidence and material available since the
close of Hearings in 1961 relating to cost and economic feasibility of the project
and its alternatives ; (4 ) a comparison of the old data of record with up-to-date
economic evidence ; ( 5 ) data respecting aspects of the proposed project which the
Examiner deemed relevant but regarding which no significant evidence was avail
able at the Hearings that would enable a cost to be assigned thereto.
Data in the last category include, by way of example, the physical effects of
the proposed project on the Grand Canyon National Park itself, data relating to
the cost and necessity of a reregulating dam below the proposed project, and data
relating to cost factors involved in compensating the Government for impairment
of the power potential of its Glen Canyon facility.
The Club was permitted to present some of such materials to the Congress of
the United States, although not with opportunity to question or cross -examine
proponents of the instant project with respect to the current validity of their
data . ( See Hearings on H.R. 4671 Before the House Subcommittee on irrigation
and Reclamation of the Committee on Interior and Insular Affairs, " Lower
Colorado River Basin Project,” 89th Cong. , 1st Sess. 1965. ) ( Hereinafter “ Con
gressional Hearings” .) The Congress thus recognized not only the Club's vital
interest in regard to projects in the Marble Gorge of Grand
nyon and els
where therein , but its competence to testify respecting technical as well as recre
ational and aesthetic aspects of the Canyon's use.
E. The Club, in the event of grant of this petition , will come closer, with one
exception, to presenting the heretofore unrepresented public interest as regards
this project than do the present parties. All present parties, with the exception
of the National Parks Association, whose intervention has been limited, are in
this case defending or asserting what they believe to be their economic interests .?
With the exception of the National Parks Association , all present Intervenors
advocated some dam in the Marble Gorge of the Grand Canyon . Hence, in pre
senting arguments against the proposed license the parties necessarily had to
couch their arguments and data carefully to avoid presentation of data leading
to the conclusion that no hydroelectric project at the proposed site is either eco
nomically feasible or in the public interest.
The Club's wide and diverse membership , and its concern with an expertise
respecting the issues deemed of overriding public importance in Scenic Hudson
make the Club's participation herein important to a proper determination of the
public interest by the Commission . The Applicant, as well as the Secretary and
other parties in these proceedings, credit the Sierra Club with principal respon
sibility for raising the “conservation issue.”

2 Los Angeles and the Department of the Interior ( at least in 1961 ) wished to build their
own projects.
8 The Navajo Tribe has since changed its position and now opposes any Marble Gorge
Dam . ( H. Rep. # 1849 , 89th Cong., 28 Sess. ( 1966 ) at 139–40. )
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III. Posture of Proceedings.-- Applicant submitted its application and support
ing exhibits nearly nine years ago on July 15, 1958. Obviously, its fundamental
decision to place a hydro power development in the spectacular Marble Gorge of
the Grand Canyon of the Colorado was based on economic data available in
1957-58. Hearings were held during 1961 , during which data relating to cost and
economic feasibility and other features of the project were presented . Cost data
were based on January 1960 ( i.e., basically, 1959 ) prices. (Examiner's Decision
at 9. ) (Hereinafter cited Ex. ) The staff's cost data were based on the same price
levels. (Ex. at 10. ) After a substantial portion of those hearings had been com
pleted , the Southern California Edison Co. was permitted to intervene to “ estab
lish relevant and material facts and law alleged in the petition respecting an
alternate plan .
( Commission Order of August 31 , 1961 ) .
On September 10, 1962, the Examiner issued his decision ordering, subject to
Commission review, issuance of a license under section 4 ( e ) of the Federal
Power Act ( 16 U.S.C. $ 797 ( e ) ) . Subsequently, on October 1, 1962, the Secretary
of the Interior petitioned to intervene. This petition was granted on the grounds
that although it was late -filed, intervention should be granted in the public
interest “ although the petition . . . does not set forth any material change of
fact since the conclusion of the hearing " nor state the nature of evidence to be
introduced upon reopening. ( Commission Order of November 2, 1962.) Limited
intervention was ordered. ( Ibid . )
Oral argument was presented to the Commission in February of 1963. On
August 27 , 1964, Public Law 88–491 (78 Stat. 607 ) suspended the authority of
the Commission to issue licenses or permits with respect to Grand Canyon dams
until December 31 , 1966. The statute also provided that the rights and positions
of the various parties relative to each other were not to be changed by passage
of the statute. It saved " the present status, equities, position , rights or priorities
of any parties to applications pending” at the date of the statute's enactment.
Following oral argument, the Department of the Interior, in January of 1964,
submitted its Pacific Southwest Water Plan , which included detailed proposals
of the Bureau of Reclamation for building a comparable dam and power facilīty
at the Marble Gorge site. This proposal, which was never before the trier of
fact—the Examiner-contained detailed economic data that are at variance
with the data on which the Examiner relied in this proceeding . The Bureau's
proposal therefore raises serious questions respecting the instant project. The
variance was caused in major part by the fact that the prices relied upon were
those prevailing as of October 1963. These data , discussed below, raise the
question whether reconsideration of the decision by the trier of fact is necessary
to reconcile the varying estimates of economic feasibility and the significant
difference between the 1959–60 costs on which the Examiner's findings were
premised and those found by the Bureau to prevail in 1963. Further, the change
in economic data between 1959–60 and the Bureau's figures three years later
strongly suggest that the additional three years that have elapsed ( i.e. , 1963
to 1966–67 ) have wrought still more drastic changes in economic feasibility.
In 1965 lengthy Congressional Hearings were held on the Bureau of Reclama
tion's proposals for, among other things, its Marble Gorge dam and power fa
cility. Two points of importance were developed at these Hearings that bear on
the posture of the instant case and on this petition for intervention.
First, extensive data were developed which , at a minimum , raised the most
serious questions regarding the Bureau's Marble Gorge project and its economic
feasibility in view of alternative sources of power. ( e.g., Congressional Hear
ings, supra , at 1468–1563 ( statements and testimony by, and counterstatements
to Messrs. Ingram, Carlin, Hoehn, and Moss ) . ) In turn the data raise questions
of major importance regarding the economic feasibility of the instant project
and show the necessity of a new and updated economic analysis of the project .
Second, although the Congressional Hearings were themselves wholly in
adequate on the subject, they brought forth for the first time the realization and
the fact that : ( a ) the reservoir of the proposed project would flood out and despoil
a major remaining section of the most breathtakingly spectacular and beautiful
scenic and recreational sites in the entire United States. This alone may be suffi
cient to prevent issuance of the license under the new standard set forth in the
Scenic Hudson case, supra ; ( b ) operation of the project would necessarily utilize
and have a direct effect upon the river and its flow in the Grand Canyon National
Park and Monument themselves and on abutting lands in the Park and Monument.
This results from the massive surging of waters shown by the Congressional
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Hearings to be an unavoidable by-product of operation of the dam in question for
peaking -power purposes. ( See H.R. Rep . 1849, 89th Cong., 2d Sess. at 130 ) . This
factor was not brought forth by the Examiner other than inferentially in the sug
gestion — but not requirement - of a reregulating dam ( Ex. at 11 , 39, 41, 46.) .
( c ) The Congressional Hearings brought out that not just a few hardy, wealthy
adventurers, but a great and rapidly increasing stream of persons, ranging in age
from 12–61 are making use of the natural river and trails in the Marble Gorge
for recreational purposes. ( e.g., Congressional Hearings at 823 , 829, 851.)
Also, in 1965 , the Court of Appeals for the Second Circuit articulated a new
standard for determining the public interest in licensing projects of this nature .
This standard was not applied by the Examiner in his 1962 decision .
On December 27, 1966 , Applicant moved for an immediate issuance of the license
based on the record of 1961 and the 1959-60 data therein . The curious theory was
advanced that Public Law 88_491 ( which was intended to prevent the Commis
sion from issuing a license while Congress itself resolved the disposition of the
Grand Canyon and its spectacular Marble Gorge ) required the Commission to
issue a decision on the old record immediately upon expiration of the statute .
This theory assumed that Congress must have intended to forfeit all chance of
legislating respecting the Marble Gorge project in the fully foreseeable event that
it was not able to act before the moratorium expired .
IV. Petitioner's offer of evidence . — Normally, a detailed offer of proof is in
appropriate for a petition to intervene. Section 1.8 ( d ) of the Commission's Rules,
however, requires " extraordinary circumstances ” and “ good cause " for late in
tervention . It would seem that the posture of this case, described in the preceding
section, and particularly the unsuitability of 1960 economic data to support is
suance of a license in 1967, itself provides the " extraordinary circumstances"
required . “Good cause" for allowing the Club's intervention at this stage is also
shown by the following material. The Club has consulted its experts and is in a
position to set forth in detail the evidence which , it submits, is vital to proper
determination of the pending application .
A. Project 2248 Not Economically Feasible
1. Data Relied Upon by Trier of Fact
Based on Applicant's 1959 data regarding costs of constructing and operating
a gas - fired steam plant and its January, 1960, data regarding costs of constructing
and operating the proposed project, the Examiner concluded that the project was
" economically feasible ” ( Ex. at 31 ) , and that the project could be successfully
financed by “ issuance of revenue bonds in the amount of $ 195,500,000.” ( Ibid. )
The data on which this conclusion was based are referred to in the Examiner's
opinion. Total construction costs based on January 1960 prices were estimated at
$ 154,700,000 ( Ex. at 9 ) . As the Examiner stated, “ The testimony is that the
project would be financially feasible conditioned upon :
( 3 ) The actual
costs of the project to not greatly exceed the estimates.” ( emphasis supplied )
( Ex. at 10 )
The total cost, according to the Examiner, “ would vary from $ 168,000,000 at
22
four percent annual interest to $ 172,000,000 at five percent annual interest.”
The " presently estimated interest rate ” was stated as “ 4.6 percent.” ( Ibid. ) The
Examiner also found financial feasibility "conditioned upon" : " ( 4 ) The net
interest cost bid for the bonds is not such as would prevent the procurement of
the contracts described above." ( Ibid. ) The contracts referred to were long
term, firm contracts for substantially all the power " at rates which would yield
the annual costs." ( Ibid. )
The annual charges of the project ( operating costs and debt service) were
$ 10,208,000 at four percent interest, $ 10,978,000 at four and one -half percent
interest and $ 11,794,000 at five percent interest. The dollar figure of the interest
was, of course, calculated with respect to the 1959–60 estimated cost figures.
The interest rates assumed were, equally obviously, rates which appeared
realistic at the time.
The gas-fired alternative project on which the benefit-cost ratio was calculated
was based on a study submitted in 1959 respecting costs of construction and
operation of such plants. The estimated cost of producing energy at the alternate
plant and delivering it to load centers was “ found to be 3.30 mills per kilo
watt-hour.” Capacity costs at market were $ 12.38 per kw /hr, at four percent
interest and $13.57 at five percent. Construction costs were estimated at $ 138 /kw
at four percent. ( Ex. at 9. ) The staff studies estimated the value of Marble
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Gorge power at market as 3.27 mills per kilowatt hour and capacity costs of
$ 12.27, $ 12.90 and $ 13.54, per kilowatt year at 4.0 , 4.5 and 5 percent interest
respectively . ( Ex. at 10. )
Annual benefits of the Marble Gorge project compared with the alternate gas
fired steamproject, net benefits, and benefit - cost ratios were expressed as follows
( Ex. at 9-10 ) :
Annual
benefits

Interest rate

2.5.
3.0 .
4.0 .
4.5 .
5.0.

Annual
costs

$ 13, 578
13, 868
14, 475
15, 169

$ 8, 226
8,858
10, 238
11, 744

Net annual
benefits

Applicant's
benefit-cost
ratio

$ 5, 352
5, 010
4,237
3, 425

1.65
1. 56
1. 42

Staff benefit
cost ratio

1. 29

1. 31
1. 26
1. 21

Significant escalation in hydro costs, and in interest rates and radiaclly more
economic alternative sources of power — all new developments — make the finding
of economic feasibility of the project proposed here as obsolete as the good ship
Mayflower and as mistaken a basis for issuance of the license in question as an
assumption that the world is flat.
2. Revised Calculation of Benefit -Cost Ratio of Project.
( a ) Extraordinary Circumstances in Economics of Power Generation : There
have been extraordinary developments in the economics of power generation in
the years since the Commission's staff study and the Examiner's decision . These
extraordinary — even historic - circumstances are such that under present condi
tions it seems safe to say that the Examiner would have refused to license the
Marble Gorge project because the value of its power and energy would be less
than its cost.
( b ) Dramatic Decrease in Estimated Costs of Nuclear Power Alternative : The
trend in the estimated costs of nuclear power from 1958 to 1966 is shown in
Table 1 .

TABLE 1. - Trend in estimated costs of nuclear power ( 1958–66 )
(From Lane, Annual Review of Nuclear Science, p. 362 (1966 )]

Year of estimate

1958
1958
1960
1962
1962
1962
1964 .
1964
1966
1966
1966 .

home

Station type

(mills per kilowatt-hour) Competi
Station Energy costs
tive coal
costs
capacity
to
iltu Opera
is cents per
(mega
watts
IS199 | thousand
tion
electrical) Capital
Fuel
plusTotal
British
thermal
mainte
nance 1 199 units)

BWR
BWR .
Light water .
1966 light water 1
1970 light water
1975 light water .
BWR ..
BWR.
BWR.
1970 light water .
1975 light water...

190
580
300
500
500
500
620
605
800
800
1,000

4.8
3.3
3.3
4. 2
4. 35
2. 42
1.9
3. 2
2.9
1.5
1.1
2.7
1.75
1.27
2.88
1. 45
1.8
2. 2
1.89 1. 47-1.95
1. 63 1. 29-1.90

0.9

9.0
8. 1
84
7. 61
5.6
.4
4.8
.4
4. 2
4812 3.50
35
4. 68
.4
4.4
.36 3. 72–4. 20
3. 22-3.83

49
46
41
33
26
20
24
27
24
20-24
13-20

i Costs based on 5 years after startup of plant.
The cost data in Table 1 are based on a capital charge rate of 12 percent, typi
cal of the rates for investor -owned utilities, and are thus higher than would be
expected for a municipal ( tax-exempt) utility. Nevertheless, the costs at a lower
capital charge rate would have the same downward trend as that shown in the
• Prepared Testimony of Commission Staji , Project 2248 ( March 6, 1961 ) .

79-247—67-31
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table. This downtrend has been so dramatic that the estimated cost of nuclear
power is now only half of the estimated cost at the time the Arizona Power Au
thority and the FPC staff performed the economic analyses of the Marble Gorge
project.
The result of this decrease in the costs of nuclear power is that the value of
the capacity and energy of the Marble Gorge project must now be measured
against the costs of providing capacity and energy from nuclear plants.
( c) Dramatic Increase in Orders for Nuclear Plants: Six years ago only a
few , relatively small, nuclear plants existed. The first two nuclear plants to
generate energy at costs comparable to those of fossil- fuel-burning plants (Dres
den - 1 and Yankee ) were just beginning operation . Their reliability , dependa
bility, and cost of operation were as yet unknown.
The successful and economic operation of these reactors and other water re
actors which followed confirmed the estimates that had been made. Improvements
in design , standardization of components, and the economics inherent in build
ing units of larger generating capacities have further reduced costs.
The result has been a dramatic increase in orders for nuclear plants. In less
than two years — beginning in February 1965 — nuclear generating capacity of
more than 25,000 Mw has been ordered . It should be noted that this is about 50
times the generating capacity of the Marble project. Well over half of all thermal
generating capacity ordered by utilities in 1966 was for nuclear capacity.
The projected growth of nuclear capacity is shown in Table 2.
TABLE 2. — Nuclear growth projection ( from Lane, “Annual Review of Nuclear
Science," p . 365 ( 1966 ) ]
Installed nuclear capacity, MWe net
2 16, 300
37,000
* 92, 000
43 295 , 000
734 , 000
51 , 380, 000
52, 200, 000
1 Estimate based on plants now operable or under construction.
2 Source : WASH - 1055 shows following ranges of installed capacity as of year end :
1975-21,000–37,000 MWe ; 1980—61,000–92,000 MWe. The values in the Table are maxi
mum values.
3 From curve fitted to other six points.
4 Source : Appendix IV of "Civilian Nuclear Power ... A Report to the President— 1962,"
Table 16.
6 Source : " Civilian Nuclear Power ... A Report to the President— 1962 ," Figure 3.
Year end :
1969
1975
1980
1990
2000
2010
2020 ---

There can be little doubt that nuclear power will occupy a pace-setting role in
meeting the energy needs of the future.
( d ) Capital Costs of Nuclear Plants : The reported capital costs of nuclear
plants ordered from February 1965 to May 1966 are shown in Table 3.
TABLE 3.-Capital costs of nuclear plants ordered in 1965 and 1966 ( from Lane
“ Annual Review of Nuclear Science , ” p . 359 ( 1966 ) ]

Station

Reactor
type

Vendor

Net capacity
(megawatts )
Initial

Dresden 2
Fort St. Vrain .
Brookwood .
Millstone Point.
Indian Point 2.
Turkey Point 3, 4.
Dresden 3 .
Hartsville.
Palisades
West Shore, Lake Michigan
Quad Cities.

BWR
HTGR
PWR
BWR
PWR
PWR
BWR
PWR
PWR
PWR
BWR

G.E
G.A
West .
G.E.
West
West
G.EL
Westb.
West.
G.E.

715
330
420
549
873
691
715
663
710
454
715

Stretch

Unit cost (dollars
per kilowatt)
Initial

Stretch

106
96
793
260
450
+111
+119
118
650
100
109
123
983
143138
Id : 721
100
T793110
113
102
731
123
141
810
480
125
132
99
112
809

-
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Capital costs of these new nuclear plants are very close to $ 100 /kw when
operating at stretch capacities.
There is no longer a significant capital cost differential between nuclear and
fossil fuel plants. TVA recently conducted a detailed comparison of a nuclear
vs. a coal-burning plant and concluded that the capital cost of the nuclear plant
was lower than that of the coal plant.
( e ) Nuclear Fuel Cycle Costs : TVA estimated that the nuclear fuel cycle
costs for the plant under study would be less than 11 cents per million Btu dur
ing the initial 12-year period of operation . They obtained price and performance
guarantees from the reactor manufacturer (General Electric ) to support this
estimate .
The fuel cycle costs depend to a certain extent on the financing charges for
working capital. That is why the TVA estimates are at the low end of the usual
range of estimated fuel cycle costs. Since the Arizona Power Authority would
be expected to have similar financing charges, the TVA estimate is an appropri
até one to use. Nevertheless, a moderate increase to 12 cents per million Btu may
be somewhat more correct because of the probable smaller unit size of an Arizona
Power Authority nuclear plant.
( f ) Escalation of Project Costs : The project cost estimates are based on
January 1960 prices. From that date to October 1966 there has been a 10.2% in
crease in the U.S. Bureau of Reclamation's Composite Cost Index for hydroelec
tric projects. This increase must be applied to the fixed charge components of
the cost of the project in recalculating the benefit - cost ratio on the basis of 1966
prices. The results of the normalization are presented in Table 4.
TABLE 4. — Normalization of Varble Project Costs to 1966 Prices ( 10.2 %
escalation applied to fixed charge components )

Percent interest rate

Annual cost of project
power at load , January
1960 prices 1

Recalculated annual cost
of project power, at load ,
October 1966 prices

4.0
4.5
5. 0

$ 11,064, 200
11 , 796,000
12, 570, 200

$11,937, 200
12, 743, 000
13,595, 400

1 From exhibit 300-19 .
( g ) Value of Project Capacity and Energy : The value of the project capacity
and energy is defined (by the Commission ) to be equal to the cost of capacity
and energy from the lowest -cost alternative. Both the Authority and the staff
chose a gas- fired steam plant located near Phoenix as that alternative. Depend
ing on the assumed interest rate, the staff calculated the capacity cost to be 12.27
( 4.0% ) 12.90 ( 4.5 % ) , or 13.54 ( 5.0% ) dollars/ky-yr. ( See FPC Staff Exhibit
No. 300–24 ). The energy cost was calcuated to be 3.27 mills / kwh. These capacity
and energy costs were taken to be equal to the value of capacity and energy for
the project.
The results of a recalculation of these values based on the cost of power from
a nuclear plant alternative ( also located near Phoenix ) is presented in Table 5.
The component costs are based on the considerations developed in the preceding
discussion and indicated in the footnotes to the table. The capacity cost is now
significantly lower. The energy cost, 1.39 mills /kwh, is less than half its previous
value.

5 Comparison of Coal -Fired and Nuclear Power Plants for the TVA System , Office of
Power, TVA ( June 1966 ) .
6 Engineering News Record, March 18, 1965 , p. 97, and Dec. 15, 1966 , p. 101 .
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TABLE 5.- Estimated value of power output from Marble Canyon powerplant (based
on cost of power from alternative nuclear source )

Annual interest rate

4 percent
Capital costs (dollars per kilowatt):
Nuclear steam - electric plant 1
Substations 1.
Lines 2 (2,230-kv ., double -circuit steel tower).
Annual costs (dollars per kilowatt- year):
Nuclear steam -electric plant:
Fixed capital charges 3
Fixed operating costs 4.
Nuclear plant, total fixed charges...
Transmission :
Fixed capital charges 3
Fixed operating costs 1.
Losses 2
Transmission , subtotal.
Capacity cost, at market, total.

5 percent

4.5 percent

129.00
12. 57
9.58

130.00
12. 60
9. 58

131.00
12. 64
9. 60

8. 09
1. 40
9. 49

8. 62
1. 40

9. 19
1. 40

10.02

10. 59

1.21
.18
.36

1. 30
18
.38

1. 40
. 18
.40

1.75

1.86
11.88

12. 57

11. 24

1.98

Mills per
kilowatt-hour
1.27
. 10

Energy cost ( variable operating costs):
Fuel, 10,600 B.t.u.'s, at 12 cents per thousand .
Operating and maintenance 4_
Energy cost at plant, subtotal .
Losses...

1. 372
.0

1.39
Energy cost at market, total..
i Same as in exhibit 300-24.
2 Costs double those in exhibit 300–24 were taken to provide for more remote siting of nuclear plant.
3 Fixed charge rates :

Nuclear plant o

Interest .
Amortization
Insurance ( conventional)
Nuclear liability insurance .
Interim replacements .
Taxes...
Total

Percent

Percent

4. 00
1. 36
. 20
. 35
.35
0

4. 50
1. 23
. 20
35
.35
0
6.63

6. 26

Percent
5. 00
1.11
20
35
35
0
7. 01

a Adapted from Lane, Annual Review of Nuclear Science, p. 350 ( 1966 ).
Fixed chargerates for substationsand transmission lines are taken from exhibit 300-24 (FPC staff).
4 USAEC , “ A Specific Comparison of the Economics of Nuclear Electric Power and Hydro Electric
Power - Bridge and Marble Canyon Projects, ” in hearings, Lower Colorado River Basin project, Recla
mation Subcommittee of the House Interior Committee, p. 1373 (May 1966 ).
NOTE.-The cost of cooling water was not included in exhibit 300-24, perhaps because the quantity needed
for a steamplant is approximately equaltothe quantity which wouldbe lost by increased evaporation if
the Marble Reservoir were created . For this reason it has not been included in the recalculation .
In FPC Technical Memorandum No. 1, Instructions for Estimating Electrical
Power Costs and Values, Revised March 1960, it is recommended that two ad
justments be made to such calculations of value. The first is to apply a factor
of 1.05 to the steam plant capacity cost to equate it to the hydro plant capacity
value. The second is to apply a correction to the steam plant energy cost to
account for the effect of the expected difference in capacity factor from that of
the hydro plant. The new steam plant, operating at a high capacity factor, can
not only match the energy generated by the hydro project but can also displace
higher -production- cost steam plant energy from the system . The result is an
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economic gain which can be approximated by the recommended adjustment to
the energy cost.
These adjustments are shown in column ( 3 ) of Table 6, which is a summary
of the calculated values of the output from the Marble project.
The recalculated benefit- cost ratios are also shown in Table 6. The ratio is less
than 0.8 , for all the cases considered, on the basis of comparing the Marble
project with the nuclear plant alternative.
TABLE 6. - Summary of calculated values of output from Marble project

Carl
FPC staff,
Recalcu
Interest
gas-fired
lated ,
rate steamplant
nuclear
basisbasis
(1961)

Recalculated,
nuclear
basis with
FPC recom
mended
adjustments
(1966 )1

it
Capacity value (dollars per kilowatt-year) .
Energy value (mills per kilowatt-hour) .
Capacity value of 547 mw. (dollars) ..
Energy value of 2,374,000,000 kw .-hrs. (dollars) ...
Total value of Marble project, capacity plus energy
(dollars)
Benefit-cost ratio of Marble project (Marble costs
normalized to 1966 prices)2 -

4.0
4.5
5. 0
4.0
4.5
5.0
4.0
4.5
5. 0
4. O
4.5
5.0

( 3)

719

10.12.27
TO 11. 24 20 -ti 11.80
12.90
11.88
12. 47
13.20
13.540 12.57
0.60
1.39
3.27
6,150,000
6, 450,000
6, 712, 000
7, 056, 000 ( 6,500, 000.6, 820, 000
7, 406, 000
7, 220, 000
6, 870,000
7,763, 000
1 , 424, 000
3,300,000
7,874, 000
9, 450, 000
14, 475, 000
9,800,000 ST 8, 244, 000
14 , 819, 000
10, 170,000 78,644 , 000
15, 169, 000
0.79
1.21
0.66
1.16
0.68
0.77
1.12
0.75
0.64

1 The formula for calculating the energy value adjustinent is X - Fo - Fr 1.-I.,
2 ,with symbols as defined
in FPC Technical Memorandum No. 1. The production cost I. of displaced fossil-fuel energy has been
estimated at 3.5 mills per kilowatt-hour, since this is an averageof the production costs of the 2 most efficient
of 6 existing steamplants located in central Arizona (data fo * 1964 from FPC Report S -171. March 1935) .
The capacity factor of the nuclear alternative has beentaken as 0.85 for purposes of calculating this ad
justment.
2 See table 3.
( h ) Summary : It is concluded that in all cases the benefits of the Marble proj
ect, as determined by the cost of providing capacity and energy by means of the
lowest- cost ( nuclear ) alternative, are less than the costs of providing them by
means of the project.
The project is no longer economically justified . If it is built, the national in
come will be lower than it would be if the project was not built ( and the alterna
tive was constructed in its place ) .
3. Items Not Included in Revised Calculation Cast Further Doubt on
Project.
Although it hardly seems necessary to cast further doubt on a project with a
benefit - cost ratio of less than 1.0 ( indeed, of less than 0.8 ) , it should be noted
that there are several items not included in the recalulation which, if included ,
would further lower the benefit -cost ratio. Two such items will be discussed
below.
( a ) Differences in Cost Estimates for the Project : The Arizona Power Author
ity estimated that the total construction cost of the project would be $ 154,700,000
( Jan. 1960 prices ) , exclusive of interest during construction . The Commission
staff estimated that the cost would be $ 153,061,000 ( also Jan. 1960 prices ) .
In 1963 the Bureau of Reclamation estimated that the cost of construction of
a project almost identical to that of the Applicant would be $ 238,654,000 ( Oct.
1963 prices — also exclusive of interest during construction ) .' The Bureau estimate
includes the cost ( $ 10,670,000 ) of Paria dam and reservoir. The power plant of
the Bureau's project (4–150 Mw turbine -generators ) is slightly different from
? Pacific Southwest Water Plan , Supplementary Information Report on Marble Canyon
Project, Bureau of Reclamation , Chapter II, p. 19 ( Jan. 1964 ) ,
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that of the Authority's project (6–85,000 Mw turbine- generators ). And , as noted ,
the Bureau's estimate is based on Oct. 1963 rather than Jan. 1960 prices. Never
theless, even after correcting for these differences, the Bureau's estimate on the
one hand and the Authority's and the Staff's estimates on the other hand do not
appear to be consistent.
The Bureau's independent cost estimate represents new evidence which must
be evaluated by the Frier of Fact if the probable costs of the project are to be
determined.
If it is determined that the Bureau's estimate is more nearly correct, the bene
fit-cost ratio of the project will be significantly lower than previously calculated
( i.e. lower than shown in Table 5 ) .
( b ) Increase in Estimated Interest Cost : The Authority estimated ( in 1961)
that the interest rate on the revenue bonds to be issued to finance the project
would be 4.6 per cent. Present money-market conditions are very much different
than existed in 1961. It is reasonable to expect that the interest rate would be
significantly higher. It is the responsibility of the Frier of Fact to evaluate the
effect of these changed conditions on the economics of the project.
Any increase in interest rate would have the effect of further reducing the
benefit- cost ratio of the project.
4. Cost of Power from Fossil-Fuel Steam Plants Has Also Decreased Since
Examiner's Decision .
Since 1961–2 there have been developments in the technology and economics of
fossil-fuel steam plants and EHV transmission which have reduced the cost of
power from such sources. Both the capital costs and production costs of such
plants are significantly lower.
With respect to a gas- fired steam plant near Phoenix, the cost of gas has been
reduced from the 33€/million Btu used by the staff in their analysis to 30 ¢ /million
Btu.8
With respect to coal-fired plants located near sources of low-cost coal, with
power transmitted to load centers by EHV lines, there have been many significant
developments. Large plants of this type are existing or are under construction
near Farmington, New Mexico and Mohave, Nevada . Other such installations
are planned by location near Page, Arizona, and Kaiparowits, Utah.
Even if a nuclear alternative did not exist ( and it most certainly does ) , it
would be necessary for the trier of fact to evaluate the effect of these new
developments on the economic justification of the project.
5. Suitability of Thermal Generation for Meeting All Peaking Power and
Reserve Requirements.
It is perhaps appropriate to comment at this juncture that thermal generation
( either nuclear or fossil-fuel) is well suited to meeting all peaking power and
reserve requirements. Proponents of hydropower projects , when their projects
have been shown not to be economically justified , appear to have a propensity to
wax eloquent over the supposed unaccustomed virtues of hydropower as com
pared with supposed sins of thermal generation in meeting peaking power and
reserve requirements. Their acceptance of hydropower, regardless of cost, has a
quality bordering on that of mystical revelation.
These proponents are welcome to their illusions, but the Commission must base
its judgments on fact. The facts are as expressed by Philip Sporn , Chairman of
the System Development Committee, American Electric Power Company, in
remarks presented to the New York Society of Security Analysts on April 20 ,
1966. In commenting on the cause and remedy for the Northeast Power Blackout,
Mr. Sporn said : 8
“ The first statement was made by a major utility executive. He said , “What
it boils down to is this : thermal units cannot respond quickly enough to sudden
load demands, such as occurred on November 9th, to avoid a power failure. Nor can
they be restarted as quickly as hydroelectric plants, should they shut down the
power . This — as we found out the hard way on November 9th-is by no means
satisfactory !
: Average cost of purchased gas for the six steam plants in central Arizona, from Steam
Electric Plant Construction cost and Annual Production Expenses, Seventeenth Annual
Supplement — 1964, FPC ( March 1966 ).
Quoted in prepared testimony of Alexander Kusko, FPC Project No. 2338 (Application
of Consolidated Edison Co. ) , pp. 25-26 ( 1966 ) .
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“ Now , my answer to this, and it's not an off -the- cuff answer, is that this is just
not so . It's a complete misstatement of the facts. A well-designed thermal system,
operated so that the spinning reserve is properly distributed in the generating
units at all times, and that is adequately interconnected with its neighboring
experience has proven so — be wholly reliable and capable
systems can - and
of withstanding all manner of disturbances. It is not necessary to create un
economic sources of hydropower in order to achieve a high decree of reliability.
“This doesn't mean that hydro capacity cannot or should not be used , if it's
economically sound . The two largest cities of the United States — everybody
knows which they are have for a period of 83 years in one case, and close
to that in the other ( I don't know when the other city really started its electric
service, but it cannot have been more than a year or two after 1882 ) managed
to give a high quality of service without any other generation in their system
except thermal.
“To condemn thermal generation after that sort of a record is to be
unthinkable .”
6. Economic Feasibility of Project Should Include Cost of Additional
Features Necessary Thereto.
The Examiner stated ( p. 11 ) that : “ the Staff contemplates further consider
ation of a reregulating reservoir below Marble Canyon .” Further, the Examiner
found that there was space above the Park for such reservoir ( Ex. at 39 ) . The
Examiner reserved " for future Commission determination the question of
whether a reregulator dam should be included in the license . ” ( Ex. at 41. )
Recognizing a possible effect on the Park below, the Examiner required applicant
to " cooperate with the National Park Service" to study effects on the Park and
the National Monument, to modify operations consistently with the purpose of
the Park or to “ provide a suitable reregulation reservoir .” ( Ex. at 46. )
In the Congressional Hearings, the Reclamation Commissioner, testifying on
a nearly identical dam to be built at the site of the instant project, stated that
reregulating might well be necessary because of periodic fifteen -foot walls of
water rushing down the canyon below the dam and flooding adjacent lands. ( See
e.g., H.R. Rep . No. 1849 , supra at 144. ) He later estimated that its cost would
be approximately $ 36,000,000. ( Letter from Reclamation Commissioner Dominy
in the files of the Club. )
There are several reasons why the Club's intervention is justified with respect
to this point. First, Scenic Hudson , as well as common sense and sound economic
analysis, requires that a determination be made by the Examiner regarding the
necessity of such a dam. Second, if the foregoing is true, it would seem ipso facto
that the cost thereof should be included in the cost of the project for purposes
of determining economic feasibility. Third, as will be discussed below if such
additional dam, virtually on the borders of the National Park is necessary ,
an entirely new question exists regarding the scenic despolation to be caused by
such a dam. The Club would present evidence on these points at any reopened
proceeding.
The Examiner considered Applicant's cost estimates which excluded allow
ances for headwater benefits, and payments compensating for use of the Navajo
reservation . ( Ex. at 9, 42, 49.) No such costs were included for purposes of
determining economic feasibility. Yet the Examiner ordered coordination of
the Project with the Government's Glen Canyon Dam with “ an equitable shar
ing of the benefits." ( Ex. at 46. ) And he found that “ the proposed .
develop
ment would affect lands in the Navajo Reservation in that access roads, the
construction corporation , and possibly transmission lines would be located , in
part, within the reservation ." ( Ex. at 39.)
Particularly in view of the time that has elapsed since the Examiner's deci
sion , it would seem requisite that the nature of such payments, which are as
much a part of the economic feasibility of the project as is payment for a gen
erator, should be calculated by the trier of fact and weighed as part of the
project's economic feasibility .
Finally, the Examiner concluded that there may be “ some encroachment upon
the tailwater levels of Glen Canyon " which may be " economically justified .'
Hence, the Examiner pointed out that “ the Authority would expect to indem
nify the upstream project against the loss of power and energy.” Such estimate
must be made and made by the trier of fact. The figures should then be used
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in determining present economic feasibility of the project. That only an esti
mate of such costs may now be possible hardly obviates the need for including ,
at least provisionally, some reasonable projection of such costs, no matter how
conservatively estimated.
Absence of the above data from the record and absence of determinations of
relevant cost data in the Examiner's decision are themselves reasons to allow
Petitioner to intervene, for “ good cause” shown . Without such data , the project
cannot be evaluated realistically .
If allowed to intervene, and further, if the requested reopening is granted ,
the Club would offer a limited number of highly qualified witnesses who have
already done a great deal of work on and study of the economic feasibility of
the instant project. Their testimony and the studies they would offer would
develop further the data shown above and present additional, more detailed
data concerning economic feasibility.
7. Bureau of Power Believes Supplemental Studies Necessary.
In 1966 the Bureau of Power issued its “ Planning Status Report : Water
Resource Appraisals for Hydroelectric Licensing, Lower Colorado River Basin .”
This report concludes :
“ If the Congress does not approve Federal construction of Bridge Canyon and
Marble Canyon projects, as proposed by the Department of the Interior, supple
mental Federal Power Commission studies may be required in processing the
pending license applications for these two potential developments.” ( Id, at 20. )
The Club agrees with the Bureau that supplemental studies are needed .
Particularly in view of the Scenic Hudson decision, however, the Club's studies,
too, should be presented and, along with the Commission's proposed studies,
considered by the Examiner .
B. Project 2248 Does Not Meet Standard for Projects Affecting Major Scenic and
Recreational Resource .
1. Project Would Flood Part of Grand Canyon .
Make no mistake. Applicant asks this Commission to sanction a dam and res
ervoir in the fabled Grand Canyon of the Colorado River - perhaps the most
precious scenic resource possessed by the United States. Above the proposed 400
foot dam ( Ex. at 7 ) a reservoir covering 5,300 acres ( 480,000 acre feet of
water 10 ) would flood one of the most spectacular sections of the canyon and
would destroy the rushing river that is now increasingly used by Americans
for boat trips that are the experience of a lifetime for those who have taken
them and those who look forward to doing so. ( E.g. Congressional Hearings at
850–51 ). ( See H.R. Rept. No. 1819 at 143. )
“ But Marble has special demerits. The reservoir 55 miles long, will drown the
last remnant of flowing river in Glen Canyon and the first 40 miles of the Colo
rado's course through Grand Canyon ... [ T ] he reservoir nevertheless is more
than deep enough to submerge two of Grand Canyon's prime attractions : Red
wall Cavern and Vasey's Paradise.” ( H.R. Rept. No. 1849 ) (minority report ; the
facts are not contradicted in the majority report) at 143 ) .
Scenic Hudson for the first time requires the Commission to " include as a basic
concern the preservation of natural beauty ... keeping in mind that, in our
affluent society, the cost of a project is only one of several factors to be con
sidered.” ( 354 F.2d at 624 ) . The Court read section 10 ( a ) of the Act (16 U.S.C.
$ 803 ( a ) ) as requiring the Commission carefully to weigh harm to major scenic
and recreational resources against the need for a proposed project in view of
reasonable alternatives . Obviously, the more unique, spectacular, and beautiful
the area to be despoiled by a project the more careful the Commission must be
in authorizing projects that would impair these values.
10 Alarmingly , the 1963 Bureau of Reclamation figures for a dam of the same height at
the same site showed a reservoir capacity of 363,000 acre feet. Applicant's reservoir ca
pacity is 32.2 per cent greater than the Bureau's, a factor which should cause some con
cern in view of the Examiner's assumption that the reservoir would not be silted up for
104 years . The Bureau estimates that the reservoir would be completely silted upin71
the rate ofsilting and capacity that the Bureau developed . ( See e.g., Pacific
years, using
SouthwestWater_Plan, Suppl.Inf. Rep. on Marble Canyon Project( Jan. 1964 ) Ch . II, pp.
15-16 ; compare Ex. at 7 , 11 and Amendment to Application for License, Arizona Power
Authority , Nov. 1959 at H - 10-12.) This briefuseful life of the project is presumed to
Justify spoilage of something that nature took hundreds of thousands of years to create.
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2. Record Inadequate Regarding Effect on Marble Gorge scenic, Recrea
tional and Scientific Values : New Evidence.
( a ) Scenic Values : In 1965, after close of the record in this proceeding, Com
missioner Ross was able to declare, respecting another proceeding, that the
record therein was “ one of the most complete records ever developed before this
Commission so far as aesthetics are concerned .” ( Consolidated Edison, Project
No. 2338, Opinion #452, March 9, 1965 ( dissenting and concurring opinion at 2 ) ,
rev'd Scenic Hudson Preservation Conference v. Federal Power Comm'n, supra. )
Nonetheless , the Commission's weighing of interests respecting that license was
reversed with the injunction to give great weight to scenic and recreational values
in view of available alternatives.
The Commission cannot apply the Scenic Hudson rule here without reopening
to obtain the very evidence on scenic and recreational values that is necessary
to make the determination required by Scenic Hudson .
The inadequacy of the record regarding these overriding scenic and recrea
tional values was unintentionally admitted by Applicant in its motion of Decem
ber 25, 1966 : " [ N ] o conservation issue was raised during the Commission hear
ings relative to Arizona's Marble Canyon project." ( p. 7) . Thus, the Examiner
never adverted to the unique beauty of the area to be flooded and exhibited an
understandable but complete lack of information about the existence and value
of recreational uses of the area and of important archeological sites that would
be lost.
The Examiner referred to the Marble Gorge as an " isolated rocky wilder
ness ... visited only by a few venturesome persons who are able to afford the
high price of a boat trip down the river.” ( Ex. at 12 ) But the Secretary of the
Interior argues that the Commission not license the project in part because
" major issues of national resource policy are at stake”, which include : “ the
issue of whether scenic considerations preclude the construction of any dams
on the reach of the river between Lake Mead and Glen Canyon Dam, an issue
which took up more time of the House Interior Committee than all others com
bined .” ( Answer of Secretary of the Interior, dated January 10, 1967, at page 5. )
It is significant that extraordinary information developed at the Congressional
Hearings on the scenic values at stake has caused the Interior Department ap
parently to re-think its own position as a former proponent of Grand Canyon
dams. This being the case, the Commission cannot simply assume on the basis
of the inadequate record of 1961 that it can license the project without careful
consideration of the scenic and recreational values required by Scenic Hudson
to be weighed.
( b ) Club's Offering Regarding Scenic Values at Stake : The Club would
offer evidence of two kinds : First, dramatic new photographic evidence
of the area to be flooded by the project demonstrates conclusively that
some of nature's most magnificent works would be lost forever. Exhibit 1 , at
tached hereto, includes color photographs showing but a small part of what will
be inundated by the proposed reservoir. This new evidence plus additional photo
graphs that the Club is prepared to present, demonstrates that the project will
destroy not a rocky wasteland, as suggested by the Examiner, but of one of the
world's scenic wonders. Second, the Club would offer witnesses who have tra
versed the Marble Gorge many times. These witnesses would describe what
scenic marvels await the growing number of visitors to the Marble Gorge. These
witnesses would point out to the Commission what values granting of the instant
license would destroy.
( c ) Inadequacy of Record Regarding Recreational Values at Stake : The Exam
iner found merely that there would be no encroachment on recreational values of
the National Park . ( Ex. at 11 ) Recreational values harmed were th ght merely
to affect “ a few venturėsome persons who are able to afford the high price of a
boat trip down the river." No one denies that wild river boating, hiking, camping
and other access to the present river above the dam would be terminated.
The Examiner found enhancement of recreational values because of creation
of a reservoir for fishing and power boating and also because the reservoir would
grant access to greater numbers of people, including access to certain scenic
vistas, of what was no covered up by water and silt. ( Ex. at 12 )
The record is bare regarding the present, growing number of persons enjoying
the river trip and misleading regarding the costs of such trips. The record is
silent regarding the peculiar and unique recreational values of the river in
its natural state. The record is also silent respecting the future use of the natural
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river in Marble Gorge by generation after generation of Americans. Most signifi
cant, the record contains no data enabling the Commission to evaluate the need
for the forms of recreation to be created by the reservoir ( power boating and
fishing ) in view of the nearby vast expanses of Lakes Mead and Powell.
( d ) Club's Offering Regarding Recreational Values at Stake in Marble Gorge :
The Club has ascertained from the National Park Service that the number of
persons taking the boat trip through the canyon rapidly escalated in recent
years and since the 1961 hearings. These figures do not include persons hiking to
and enjoying the lower canyon and river via foot trails.
National Park Service statistics on persons taking canyon boat trip
1966
1965
1964
1963
1962
1961
1960
1959
1958
1957
1956
1955
1 Glen Canyon Dam closed.
2 Insufficient water.

1 , 067
547
138
-26
372
255
205
120
80
135
95
70

Given even a reduced rate of expansion of these numbers, it is obvious that
many thousands of persons per year will avail themselves of this unique oppor.
tunity, provided the Commission protects their opportunity to do so.
As to the Examiner's reference to a “ few venturesome persons ”, the Congres
sional Hearings reveal that 12 year old children and 61 year old grandmothers
now make this trip. ( See e.g. Congressional Hearings at 831, 855 ) .
Regarding the alleged " high cost” of the trip, the Club as well as others or
ganize trips down the canyon . The price range, the Club will show, is between
$ 225-325 for a three week trip including all expenses. This, the Club will show,
is perhaps as cheap a vacation as an American can have, short of staying home.
Much of the above material constitutes new evidence and new circumstances
regarding the recreational values to be destroyed by the project that was not
available in 1961. It is available now and the Club is uniquely qualified to
present it.
Another new development since the 1961 hearings has been the opening of
the area of Lake Powell to boating and fishing. Therefore, it is proper to raise
at this time evidence which shows that the Marble Gorge reservoir cannot be
justified on recreational grounds. As the Bureau of Outdoor Recreation reports :
" [ W ] ater-oriented recreation cannot be considered one of the primary pur
poses for constructing the Bridge Canyon and Marble Canyon Dams because less
costly alternatives for expanding recreation facilities in this area are available.
The types of water -oriented recreation which could be supplied by the reser
voirs are available at Lake Mead and Glen Canyon Recreation Areas. These rec
reation areas serve the same population centers, and facilities could be added
as recreation demand expands . " ( Quoted in H.R. Rep. No. 1849 at 143.)
The weighing test contemplated by Scenic Hudson requires something more
than a ritual finding ( applicable to any reservoir ) that recreational values will
be enhanced . The Commission , through its Examiner, in the first instance, must
weigh all recreational values in the light of a complete record and in the light
of an up - to -date record . The Club is prepared to present such a record through
the witnesses referred to above and hereinafter named.
e. Inadequacy of Record on Archeological Values at Stake: The record and
the Examiner's report are silent respecting harm to archeological sites from
the reservoir .
f. Club's Offering of New Evidence Regarding Archeological Values : In 1963,
at a site that will soon be under 250 feet of water and silt if the Commission
grants the requested license, a major archeological find was made. Artifacts were
discovered indicating the use of Marble Gorge by members of a semi-nomadic
culture referred to as “Pinto Hunters." They were present in the Gorge as long
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ago as 2145 B.C. The existence of these primitive persons in the Canyon area
has been known since 1933, but the 1963 find in the Marble Gorge is the first
record of the use of the bottom of the canyon. The new archeological find indi.
cates that these prehistoric peoples used Marble Canyon in connection with re
ligious rites. It hardly needs emphasizing that the new find suggests the exist
ence of additional archeological data in the area . ( See Euler, “ Willow Figurines
from Arizona", Natural History Magazine, ( 1965 ) . )
" The succession of figurine discoveries at Stanton Cave marks this site as
probably the most important location for the Split -Twig Figurine Complex in
both the Grand Canyon area and its desert approaches. Perhaps clues, if any
exist, regarding the identity of the unknown practitioners still lie in the twi
light of Stanton Cave. However, this important site is faced with inundation
if the Marble Canyon Dam is built.
"One of the fragments was carbon -dated at 4095–100 years, which is the
earliest date found for any figurine at any site.” ( " Vassey's Paradise” , P. T.
Reilly , The Masterkey October -December 1966 Southwest Museum , Los Angeles
pp. 126 , 136 )
3. New Evidence Shows Prohibited Harmful Effect on Park and Monu
ment Below the Dam .
The Examiner concluded that the project would not encroach or have adverse
effect on “ recreational values of Grand Canyon National Park ” ( Ex. at 11 )
although he was generous in assigning such effects to the alternate Kanab Di
version ( Ex. at 32–34 ). Yet , he also directed Applicant to consult with the Park
Service " in studying the possible effect on the Grand Canyon National Park " and
Monument of the project and to modify operations or provide a reregulating dam
if this were necessary. ( Ex. at 46. )
Four years have elapsed and new evidence is available regarding below - dam
effects ; it would appear that now is the time before issuance of the license
to determine and weigh the effects on the park and the river therein. The need
for the reregulating dam should be determined on re-opening . Since the purpose
of the dam would be to reduce fifteen - foot surges of water through the Park
and Monument caused by the project, there is no reason why effects on the
Park should not be determined and the need and cost of the dam assessed .
Further, if such dam is needed , it should be determined how successful such dam
would be and what its effect would be on the scenic and recreational values of
the canyon below the proposed project.
Evidence brought forth in the Congressional Hearings shows that operation
of a hydro plant at the proposed site must be on a peaking power basis, necessi
tating tremendous surges of water through the canyon below that would al
ternately leave the Colorado River a small trickle and turn it into a raging
torrent flooding sand -bars and abutting lands in the Park and Monument. Ob
viously, boating and camping on the river in the Park and even a foot approach
to the river would be dangerous, if not impossible. These points are well de
scribed in H. R. Rep. No. 1849 at 143-44. The Club's witnesses are qualified and
ready to discuss such effects.
It would seem that under any interpretation of “ extraordinary circumstances's
and " good cause " , the above described effects on this great National Park ( even if
partially controlled by a reregulating dam ) should , upon allegation thereof,
justify intervention and reopening.
The National Park Act of 1916 states that
" [ T ]he fundamental purpose of the said parks , monuments, and reservations,
which purpose is to conserve the scenery and the natural and þistoric objects
and the wild life therein and to provide for the enjoyment of the same in such
manner and by such means as will leave them unimpaired for the enjoyment of
future generations." ( 16 V.S.C. $. 1 ; see 16 U.S.C. $ 221b )
Section 7 of the Grand Canyon National Park Act states :
" Whenever consistent with the primary purposes of said park, the Secretary
of the Interior is authorized to permit the utilization of areas therein which may
be necessary for the development and maintenance of a Government reclama
tion project." ( 16 U.S.C. $ 227 )
Section 1 of this Act states
“ There is reserved and withdrawn from settlement, occupancy , or disposal .
and dedicated and set apart as a public park for the benefit and enjoyment of
the people ... [ the Grand Canyon National Park Park ]. ( 18 U.S.C. $ 221.)
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Section 7, quoted above, taken in context with section 1 of the Grand Canyon
Act and section 1 of the National Parks Act, shows that Congress contemplated
no " utilization of areas therein ” with the exception of utilization by federal
Government projects permitted by the Secretary of the Interior. The specific
exception for utilization of areas in the Park by Government projects shows
that other projects utilizing Park areas are prohibited. It is important to note
that section 7 does not refer only to projects physically within the Park but to
"utilization of areas therein which may be necessary for the development and
maintenance” of a project.
We take it that flooding of the Park by a reservoir created by a dam built
below the Park would clearly fall within the prohibition of the statute unless it
were a federal reclamation project consistent with the purposes of the Park and
approved by the Secretary of the Interior. We believe that turning the Colorado
River on and off within the Park and Monument and the resultant daily flooding
and drying up of abutting Park lands and sand bars now used for recreational
purposes and effective prohibition of recreational use of the river constitutes a
clear example of “ utilization of areas” within the Park which is prohibited by
law .
" To generate peaking power, the dams must hold back water and then release
great volumes of it in a short time. Commissioner Dominy tells us that operation
of Marble in full peaking mode would cause a daily rise and fall of 15 feet in
river elevation below the dam . Because of the Colorado's very restrieted chan
nel through the canyon , the crests will persist almost undiminished for scores
of miles downstream through Grand Canyon National Park. Congressman Ed
Reinecke questioned Mr. Dominy on this point :
Mr. REINECKE. Now you also indicated that the river would rise and fall
some 15 feel in a 24 - hour cycle. I am thinking of the safety of these fellows
that are sleeping on sandbars about the time that that flood hits. What
do you propose to do about this or what is the time period between the
minimum and the maximum of this peak discharge of cause of power re
quirements ?
Mr. DOMINY. This of course is something that will have to be worked
out in detail and will have to be very carefully handled with the Park Serv
ice. Advice and counsel to the users of the river would have to be very ex
plicit as to the changing in level, when it would occur and how to protect
themselves against the very thing you point out.
Mr. REINECKE. Having been at the bottom of the canyon I know of places
where you can't get more than 2 or 3 feet above the level of the river. This
would be a rather embarrassing situation,
Mr. DOMINY . I agree. I am confident that Marble Dam does not offer the
full potential for peaking power that it might otherwise offer because we
within limits that can be tolerated con
vill have to restrict the surges
sistent with park use immediately below ( hearings p. 1388 ).
“ A great deal of the plant and animal habitat in the bottom of the canyon's
inner gorge is within a few vertical feet of normal river level. Even if the Bureau
sacrifices some of Marble's peak potential in order to reduce the height of daily
flood crests , downstream damage is bound to be severe. For not only will the
dam discharge water in sudden surges, but it will release clear water from which
the sediment has settled out. Clear water has much more capacity to pick
up and carry sediment than water that is already heavy laden , and fast-moving
clear water is voracious. Daily scouring of the channel below the dams will
destroy a great deal of riverside habitat and convey it grain by grain to the head
of the nearest reservoir downstream .
“ Between Marble Canyon Dam and the head of Bridge Canyon Reservoir, in
what the Bureau of Reclamation likes to call a 104 -mile undisturbed stretch
of river, most of it within Grand Canyon National Park, the damage will be
different in kind but comparable in degree to the damage inflicted by flooding
in the reservoir areas.” ( H.R. Rep. No. 1849 at 144 )
The Club does not ask the Commission to rely on the Congressional Hearings
regarding this combined question of law and fact. The Club believes that an
important question exists whether the proposed project must necessarily op
erate ( without and quite possible with a reregulating dam ) in a manner which
utilizes the Park contrary to the statute. The proceedings should be reopened
to consider this question although section 7 appears also to be a basis for juris
diction of a Federal District Court over this question .
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Regarding all these scenic and recreational questions, the Club is prepared
to present testimony of several witnesses who are as familiar with the scenic
and recreational values at issue as anyone in the United States.
C. Intervention Should Be Granted to Present Updated Evidence Regarding
Silting and Water Wastage.
It has already been shown, ( supra at note 10 ) that the Bureau of Reclama
tion estimated in 1963 that the project in question would be silted up within 71
years, absent an additional silt -retention dam not included in the proposed proj
ect. If correct, the Bureau's figures bear both on the economics of the proposed
project and on the public interest in licensing it, given the effects on the Grand
Canyon. A reopened proceeding could readily determine whether the Bureau's
or the Applicant's figures are correct.
The Bureau's proposed project, whose reservoir surface was considerably
smaller than Applicant's (although the site and height of the dam are the same
in both projects ), was estimated to evaporate yearly 10,000 acre feet of water.
( Congressional Hearings at 1404.) Additionally. loss of water through seepage
was substantial. As the minority of the House Committee on Interio and Insular
Affairs stated respecting both the Marble and Bridge projects : this water loss
would occur " in an area which is already short of water . " ( H.R. Rep. No. 1849
at 130. ) Surely, the Commission should consider the economic and human effects
of such a loss, particularly in view of other questionable aspects of the project.
D. Petitioner's Offer of Witnesses
If allowed to intervene, and further, if the requested reopening is granted ,
the Club would offer a limited number of highly qualified witnesses who have
already done a great deal of work and study of the economic feasibility of the
instant project. With respect to the data set forth above and also additional
supplementary data that is relevant to the qeustion of present economic feasibil
ity, the Club at this time is prepared to offer :
1. Dr. Alan P. Carlin ( Phd. , Massachusetts Institute of Technology ) , Econ
omist specializing in project analysis in the water , power, and transportation
fields. Dr. Carlin is with the RAND Corporation of Santa Monica , California .
Dr. Carlin has, with his associate, Dr. William E. Hoehn , spent months in pre
paring careful economic feasibility studies of the proposed Bureau of Reclama
tion project at the Marble Gorge site of the instant project. He is well acquainted
with and is prepared to offer detailed testimony and exhibits respecting the
instant project. His conclusions. as indicated above, are that the proposed
project is not economically feasible in view of new cost data regarding the
project and in view of alternative sources of power .
2. Dr. William E. Hoehn ( Phd ., Northwestern University ). Economist with the
RAND Corporation specializing in nuclear power engineering and project plan
ning. His conclusions, formed in connection with the above studies are the
same as Dr. Carlin's.
Drs. Carlin and Hoehn prepared detailed and lengthy statements regarding
the Bureau of Reclamation Project at Marble Gorge and presented them in the
Congressional Hearings in 1965. (Hearings, supra at 1493–1533 .) These highly
qualified experts convinced nine members of the House Committee signing its
minority report, that the Marble Gorge site was not economically justified. The
minority referred to these gentlemen respectively as “ a specialist in the analysis
of water and power projects ” and “ a specialist in nuclear-power costs. ” Their
study was referred to as “ painstaking and detailed ” of which the minority stated :
“ We commend to Members of Congress this important study . ” ( H.R. Rep. 1849
supra at 136–37 .)
3. Mr. Laurence I. Moss ( M.S., Massachusetts Institute of Technology ). Mr.
Moss is a nuclear engineer and specializes in project analysis. He testified
extensively respecting the Bureau of Reclamation's Marble project and its
nuclear alternative at the Congressional Hearings. ( P. 1540. )
Respecting scenic and recreational issues the Club , at this time, is prepared
to offer the following three witnesses who know the issues in question and the
values thereof intimately :
1. Mr. David Brower, Executive Director, The Sierra Club.
2. Mr. Martin Litton, Travel Editor, Sunset Magazine. Mr. Litton has for
years organized boat trips through the Canyon and knows the area as well
as any living person .
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3. Mr. Jeffrey Ingram , Southwest Regional Coordinator, The Sierra Club .
VI. Conclusion Regarding Intervention Under Rule 1.8 (d ).- The Club believes
that the above showing satisfies the prerequisites of Rule 1.8 ( d ) . Substantial
questions have been raised respecting economic feasibility of the project, harm
to scenic and recreational values and other aspects of the project.
There remains the question whether, in an age of rapid technological progress
and well-known cost escalation , the Commission could, consistently with Section
10 ( a ) of the Federal Power Act ( 16 U.S.C. a. 803.( a ) ) make the required
determinations respecting the project on a record dating back to 1960-61. A
record twenty years old would clearly not suffice for issuance of a license in
1967. Yet, as shown, technological and economic change has probably been as
significant in the past six years as it has in the twelve years preceding the
1961 hearings. As a matter of law the Commission must update the evidence
on which the Examiner relied in his 1962 decision . There would appear to be
every reason why the Club should be allowed to participate in the necessary
reopening on these important issues.
There is no avoiding the fact that the Club's petition to intervene is not
filed within the time called for in the Commission's Federal Register Notice.
On the other hand the Commission's Rules do provide for intervention at this
stage and thus contemplate that in some cases such intervention is justified .
The question is whether “ extraordinary circumstances" and a showing of
" good cause” exist here. ( See Rule 1.8 ( d ) . )
The Club recognizes it would be unfair to parties to proceedings and would
make it difficult for the Commission to operate if late intervention were allowed
routinely or even with moderate frequency . From the parties' standpoint, the
objection is that late intervention increases expense and causes unwarranted
delay . From the Commission's standpoint, there must be some point at which
proceedings are closed in the interest of efficiency and economy. Apparently, this
point had not been reached when , after the Examiner's decision , the Secretary of
the Interior was allowed to intervene and to file his extensive material following
oral argument to the Commission .
The other side of the coin and the reason for the Rules' provision for late
intervention is that it is obviously not in the public interest, the Commission's
interest, or the Applicant's interest to license the building of huge projects of
immense cost if late-offered material ( especially if not previously available) is
important and raises serious, legitimate questions whether the project meets the
standards of the Act. If the intervenor makes a showing of data it could present
that would cause the case to be decided differently it would seem that intervention
is definitely appropriate.
The Club would not be seeking intervention here were it not convinced after
careful examination that it possesses new and important data that require a
conclusion that this project is ill-founded in the economic sense and is totally in
consistent with scenic and recreational values.
In any case involving justification for late intervention , possible harm to other
parties must be weighed. Three other parties ( see Answers of Jan. 10, 1967 ) have
already urged re -opening. Only Applicant has sought an immediate decision
based on the old record . It would not seem , therefore, that anyone other than
Applicant would be even arguably affected negatively by the Club's intervention .
If reopening is allowed in any event, as the staleness of the record suggests, it is
difficult to find even remote injury to Applicant.
It should also be recalled that the Commission's control over licenses is designed
at least in part to prevent construction of projects that are economic mistakes.
As the Club's data shows , the Club believes that Applicant would be making a
serious economic misjudgment, wasting its own and the nation's resources, if it
built this project.
Rule 1.8 ( d ) provides for waiver of the requirement that parties serve copies
of previously filed exhibits on a late intervenor. The Club readily assents to
such condition.
It should also be stressed that the Club's intervention will not require this
proceeding to begin anew. The vast bulk of necessary data is in the record . It
need only be brought up to date and corrected where it is inaccurate.
The Club is aware of the responsibilities that would fall upon its shoulders if
the Commission grants this Petition to Intervene. The Club, in any event, would
do its utmost to present the relevant evidence available to it in the most ex
peditious manner and to confine its questioning of the old data to material and
relevant aspects thereof.
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WHEREFORE, Petitioner, Sierra Club, respectfully urges : that its Petition
to Intervene Pursuant to Rule 1.8 ( d ) be granted and that the Commission per
mit such intervention to allow the Club : 1 ) to argue against immediate grant of
a license to construct Project No. 2248 pending Congressional resolution of the
issue ; 2 ) to petition the Commission for limited reopening of the proceeding ; and
3 ) to participate in such reopened proceeding as the Commission may order.

SIERRA CLUB PETITION TO INTERVENE

EXHIBIT I
Exhibit I is a folio of fifteen 8 x 10 color prints showing various scenes in the
Canyon that would be affected by the Project. Captions and explanatory notes
accompany these photographs, which describe and comment upon the contents
thereof.
One folio is being served on the Commission's Staff and one on the Applicant,
in addition to the folio filed with the Commission . The great expense of reproduc
ing these color prints prohibits their service upon all parties. The accompanying
captions and explanatory notes are, however, attached , and the Club will make
available a folio for inspection upon request.
EXHIBIT 1 - A
REDWALL CAVERN , MARBLE GORGE OF THE GRAND CANYON—MILE 33
The proposed Marble Canyon reservoir would place this site under nearly three
hundred feet of water - approximately the height of the Statue of Liberty.
EXHIBIT 1-B
MARBLE GORGE OF THE GRAND CANYON-MILE 25
The river, main artery of the Canyon , provides access to a steadily increasing
number of visitors to the heart of the Grand Canyon National Park and National
Monument, as well as to the parts of the Grand Canyon . River trips vary in
duration , the optimum being about three weeks. Shorter or greater duration is
perfectly feasible.
EXHIBIT 1 - C
MARBLE GORGE OF THE GRAND CANYON-MILE 35
River trips are available to old and young, to the vigorous and to the more
lethargic. It is doubtful that there is any wilderness experience that makes less
severe demands upon those seeking it than wilderness river travel.
In the past few years the number of people seeing the Grand Canyon in this
manner has doubled each year. More than 1,000 traveled through in 1966 , in
cluding a group of 150 school children . The technique of river travel has steadily
improved , and the opportunity to enjoy what many have described as one of the
most spectacular trips in the world can be expected to continue to grow. Costs
can be expected to drop in future years as they have in the past. One expedition
used to run nearly $ 1,000 per person. In 1966 , costs ran as low as $ 200 per person
for a 20 -day trip, or an average of $10 per day for all costs, including meals and
leadership .
EXHIBIT 1-D
MARBLE GORGE OF THE GRAND CANYON - MILE 24
One of the finest exhibits in the Canyon is the display of river -sculptured
boulders where side-canyon flash floods have brought the boulders to the river's
edge. Only rarely in the past has the main stream had high enough flows to
move the boulders on downstream . Most rapids are the result of thesidestream
accumulations. The wearing of river sediment, on through centuries, has revealed
boulder structure and form of unrivaled beauty, some of the boulders so revealed
coming from rock that is nearly two billion years old .
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EXHIBIT 1-E
VABEY'S PARADISE , MARBLE GORGE OF THE GRAND CANYON - MILE 31

Most of the springs which supply clear, fresh water to Canyon travelers emerge
from the limestone of the redwall and Muav formations. This one would be far
under the waters of Marble Canyon reservoir. It is considered to be the most
beautiful to be seen from the river in the entire 280 -mile length of the Grand
Canyon .
EXHIBIT 1 - F
SPRING IN SPOOK CANYON , MARBLE GORGE OF THE GRAND CANYON - MILE 41

This spring would be inundaed by any reregulating reservoir constructed . If
built, the reregulating reservoir would inundate approximately twelve more
miles of the canyon. If not built, the 104 river miles between Marble Gorge
dam and the headwaters of Hualapai dam ( if it were built ) could not be safely
traveled. If Hualapai dam were not built, then approximately the full 200 miles
of Colorado River below Marble Canyon dam could not be safely traveled .
EXHIBIT 1 - G
REDWALL CAVERN , MARBLE GORGE OF THE GRAND CANYON - MILE 33
One of the most remarkable caves on earth, discovered by John Wesley Powell,
and estimated by him to be big enough to hold 50,000 people in its auditorium .
EXHIBIT 1 - H
ERODED ROCK , MARBLE GORGE OF THE GRAND CANYON
" Abstract” sculpture, of remarkable variation, abounds along the river and
in the lower parts of the side canyons. They are part of the living textbook”
of the Grand Canyon that geologists consider some of the finest revelations of
all of the structure of the earth . The many geological epochs that the Colorado
River has disclosed in its ten million years ' excavation reach down to Vishnu
schist, nearly two billion years old ; the variation in rock structure gives rise
to an extraordinary array of shapes and textures as the river's silt works on
them.
EXHIBIT 1-1
LOOKING UPSTREAM AT NANKOWEEP , MILE 52 , GRAND CANYON
Although this point is several miles below the proposed Marble Canyon dam,
it would be profoundly affected by that dam , as would be the entire stretch of
river through Grand Canyon National Park , Grand Canyon National Monumuent,
and the remaining downstream miles not yet afforded special protection. Bureau
of Reclamation calculations show that each day's peaking-power releases will
cause the river to rise and fall 15 vertical feet immediately below the dam, 13
feet downstream as far as Phantom Ranch , and 10 feet at the head of the proposed
Hualapai reservoir.
Vertical rises of this order, when translated to horizontal encroachment as the
water rises, would render most of the river's edge unusable for camping and highly
dangerous for all purposes. The daily rise of 4 or 5 feet caused by peaking
power generation at Glen Canyon dam already is a problem to the unwary and
unskilled . Daily flash floods from the generators would in effect render the
Canyon inaccessible, as well as creating an ecological desert between high water
and low. Thus, such operation would be in conflict with the requirement that the
areas within the National Park Service jurisdiction be preserved unimpaired for
enjoyment of present and future generations.
EXHIBIT 1 - J
26 - MILE RAPID , MARBLE GORGE OF THE GRAND CANYON
Present National Park Service regulations require that only those who have
led river trips through the Grand Canyon may now lead them . As soon as these
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regulations are liberalized to provide that new leaders may be trained , river
travel through the Grand Canyon can be expected to increase substantially. This
will provide a recreational resource with no predictable end .
Reservoir recreation , on the other hand, will be adversely affected and finally
terminated as sediment encroaches on the impoundment areas and headward
aggradation compounds the scenic damage.

EXHIBIT 1 - K
MILE 41 , MARBLE GORGE OF THE GRAND CANYON
Part of “the most revealing pages of history exposed on the earth , ” in the
words of Joseph Wood Krutch. Daily fluctuation from peaking- power releases
would terminate the kind of recreational experience shown here. Mile 41 is below
the proposed Marble Gorge dam .
EXHIBIT 1 - L
STANTON'S CAVE , MARBLE GORGE OF THE GRAND CANYON , MILE 30.5
Stanton's Cave is one of the three places on earth where split-twig figurines
have been found . It is the best site. It would be inundated by the proposed Marble
Gorge dam. The figurines have been carbon dated at 4095–100 years. Their mean
ing and origin is still being speculated upon .
EXHIBIT 1-M
CATTAILS IN RIVER, WHERE CLEAR WATER OF SIDESTREAM MIXES WITH SILT LOAD OF
RIVER
EXHIBIT 1 - N
TRACKS OF GREAT BLUE HERON , GRAND CANYON
The Great Blue Heron ranges the length of the Grand Canyon . Marble Canyon
dam , if built, would inundate 55 miles of habitat and severely alter some 200 wild
river miles in the Grand Canyon below Marble Gorge.

EXHIBIT 1-0
10 - MILE ROCK , IN THE MARBLE GORGE OF THE GRAND CANYON
This site is ten miles into one of the most extraordinary experiences available
to man — a river trip through the 280 miles of the Grand Canyon, all but the last
40 of those miles being on a living river. This experience would be obliterated for
all the time this civilization is likely to last, and for millenia beyond that, if
Marble Canyon dam is permitted to be built. This sacrifice is proposed to create
hoped - for hydroelectric revenue for between 71 and 104 years, depending on whose
silting estimates are accepted .
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THE GRAND CANYON CONTROVERSY — 1967 : FURTHER ECONOMIC COMPARISONS OF
NUCLEAR ALTERNATIVES
Alan P. Carlin and William E. Hoehn ,” the Rand Corporation , Santa Monica,
California
Since our 1966 papers · questioning the economic feasibility of the proposed
Grand Canyon dams, the costs of the alternative nuclear power sources we used
have been revised and the relative importance of the two dams in the over-all
Colorado River Basin Project has been reversed . The purpose of this paper is
to present new calculations incorporating revised cost estimates of the nuclear
powerplant alternatives and reflecting the increased importance of one of the
proposed dams, the Hualapai ( formerly Bridge Canyon ) Project. The new calcu
lations also introduce several refinements on our earlier methods.
Late in 1966 the General Electric Company substantially revised its 1965
price list for nuclear generating plants, on which our 1966 calculations of alterna
tive nuclear costs were largely based . The effect was to increase the list prices for
the installation of nuclear boilers, to eliminates the turn-key prices for the
complete installation of nuclear plants, and to reduce most fuel costs. In light of
these changes and the upward trend in contract prices for nuclear plants during
the last year, we have decided to base our new calculations on deliberately con
servative ( that is, overstated ) assumptions as to nuclear costs. These (and other
assumptions) have been made with a view to avoiding all controersy as to
whether they might possibly understate nuclear costs .
In the spring of 1966 we foresaw little real possibility that Congress would
give serious consideration to the ( then ) Bridge Canyon Project in light of the
unfavorable decision on it by the Bureau of the Budget , and accordingly directed
most of our attention to the other project, Marble Canyon . Subsequent events
indicate that the present position is now just the reverse. For this reason we
have undertaken much more detailed calculations on Bridge than those presented
last year.
We have also adopted a somewhat different approach to developing a lowest
cost alternative to Hualapai. In the 1966 analysis we considered a lower cost
alternative consisting of a 762 mw base loaded nuclear plant and a 588 mw
pumped storage plant. Because of our decision to include energy value adjust
ments in our calculations ( to be discussed shortly ), nuclear plants alone become
an even lower cost alternative. Use of an entirely nuclear alternative has the
added advantage that it removes the possible uncertainty from the relationship
between pumped storage costs and the geography and other peculiarities of par
ticular sites. Unfortunately, it is not possible to evaluate this relationship with
out detailed engineering studies. Nuclear costs, on the other hand, are com
paratively invariant with the particular site chosen , given reasonable care in
avoiding geologically suspect areas and areas with extremely high land values.
The major innovation in our computational methods is the introduction of an
energy value adjustment. In order to insure comparability with the dams in our
1966 papers we unfairly penalized our nuclear alternatives by assuming that
they generated power only during the same hours as the dams, despite the fact
that they would have the lowest operating costs of any non-hydro installations
on the power systems concerned . This resulted in the economically unlikely
assumption that the nuclear alternatives would stand idle * during off -peak hours
1 Any views expressed in this paper are those of the authors. They should not be inter
preted as reflecting the views of The RAND Corporation or the official opinion or policy of
any of its governmental or private research sponsors. Papers are reproduced by The RAND
Corporation as a courtesy to members of its staff.
2 Alan P. Carlin and William E. Hoehn , “ Is the Marble Canyon Project Economically
Justified ?" The RAND Corporation, P-3302, February 1966 , reprinted in Alan P. Carlin ,
" Economic Feasibility of the Proposed Marble and Bridge Canyon Projects," in U.S. Con
gress , House, Committee on Interior and Insular Affairs, Lower Colorado River Basin
Project , Hearings before Subcommittee, Part II , 89th Congress, 2nd Session , May 13, 1966 ,
pp. 1497–1512 ( hereafter referred to as Hearings) ; Alan P. Carlin and William E. Hoehn,
“ Mr. Udall's Analysis' : An Unrepentant Rejoinder," ibid., pp . 1521–1,535 . The principal
issues of economic interest arising out of the controversy over our 1966 papers are sum
marized in Alan Carlin, " The Grand Canyon Controversy : Some Lessons for Federal Cost
Benefit Practices," The RAND Corporation , P - 3505, February 1967. A popularized_sum
mary of P - 3505 is available as " The Grand Canyon Controversy or How Reclamation Justi
fies the Unjustifiable," The RAND Corporation, P - 3541, February 1967.
3 See Alan P.Carlin, “ Economic Feasibility .
op . cit., Hearings, pp. 1511-1512 .
* Except for the overly-generous 10 percent fuel consumption we assumed merely to keep
the plants up to operating temperatures for quick start-up .
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while conventional plants generated power at much higher incremental costs.
The real life situation, of course, would be just the reverse. The nuclear plants
would be base loaded and a corresponding amount of thermal capacity would be
relegated to peaking service. The Federal Power Commission's Technical Memo
randum No. 1 recommends that under these circumstances the alternative be
credited with the resulting savings when it is compared with a hydroelectric
project. Or more accurately, it recommends that the alternative be credited with
one -half the savings on the argument that the cost of energy from other con
ventional plants will fall over the life of the hydroelectric project. It seems
unlikely, however, that the operating costs of nuclear and conventional thermal
plants will narrow very rapidly or that the inventory of conventional plants yet
to be relegated to peaking service will vanish for many years to come either .
Nevertheless, in the interests of conservatism , we have adopted the procedures
of the FPC Memorandum .
The second major innovation is that we have calculated the benefit -cost ratio
not only at the Bureau's preferred interest rate of 348 percent, but also at 5 per
cent. Although even this does not adequately reflect the economic risks involved
in Bureau of Reclamation hydroelectric projects, it does suggest the effect that
higher, more realistic interest rates have on the benefit-cost ratios for the two
dams.
It is important to point out that the use of either 34 or 5 percent does not im
ply anything about the type of financing that is assumed to be used in building
either the dams or the alternatives. In an economic analysis of the benefits and
costs of a project to the nation , the choice of interest rate should be based on
the pure rate of interest for long-term investments plus an allowance for the
economic risks of the project. This applies regardless of the type of financing
that would actually be used if the project were built.
NEW CALCULATIONS
Table 1 shows average annual costs for nuclear alternatives to Hualapai and
Marble Canyon dams under three sets of assumptions. The Hualapai alternative
is assumed to be located on the ocean near Los Angeles and the Marble alterna
tive on Lake Havasu near Parker Dam . The Marble alternative is assumed to
supply 225 mw of power to the nearby Central Arizona Project pumps and to
transmit the remainder to the Phoenix area over a 345 ky line ( which is included
in the costs ) .
Since our 1966 papers did not include an all -nuclear alternative to Hualapai,
column ( 1 ) shows the costs of such an alternative using the assumptions as to
its operating hours and interest rate used in our Marble alternative last year.
Column ( 2 ) reflects the use of the energy value adjustment at the same 346 per
cent interest rate, while column ( 3 ) is costed at 5 percent. Only the energy value
adjustment cases are shown for the Marble alternative, once again at 318 ( column
4 ) and 5 percent ( column 5 ) .
Table 2 develops up -to -date capital costs for the two projects using Bureau of
Reclamation indexes of project costs in 18 Western states and Alaska. The cost
of an afterbay structure has also been added to the Marble costs ( line 5 ) .
The alternative costs developed in Table 1 and the project capital costs devel
oped in Table 2 are then used to derive new benefit-cost ratios in Table 3. It is
found that the Hualapai Project has a benefit - cost ratio of 0.78 to one without the
energy value adjustment and 0.61 to one with it, while Marble has a ratio of 0.77
to one with the adjustment. At 5 percent interest the ratios are only 0.52 to one
for Hualapai and 0.61 to one for Marble, thus suggesting that the ratios are quite
sensitive to changes in the interest rate assumed .
But even the ratios at 348 percent interest imply that the Projects are not
economically justified in terms of their costs and benefits to the nation. Further
more, the ratios are so far below one -to -one that it appears most unlikely that
the results would be reversed by still more detailed calculations. In fact, it can
be shown that even if the Bureau's alleged $6 per kilowatt were used for the
5 Federal Power Commission , Bureau of Power, Instructions for Estimating Electric
Power Costs and Values, Technical Memorandum No. 1, Revised March 1960, pp. 9-11.
6 Except that only 5 percent of the full fuel cost is allowed for spinning reserve during
off-peak hours, based on an analysis of decay-heat curves. The operating hours have, of
course, been adjusted to fit the proposed Hualapai output.
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transmission costs of the alternatives, the benefit -cost ratios would still be less
than one- to -one at 348 percent interest.?
In these calculations we have endeavored to quantify all reasonable but pre
viously unquantified assumptions that have occurred to us which if left unquan
tified tended to bias the conclusions against the dams. We have, however , left un
quantified a number of other items, which if quantified would be unfavorable to
the dams. The effect of these remaining unquantified assumptions, the most im
portant of which we shall enumerate in the next section , is obviously to further
weaken the economic case for the dams. In order to show that our benefit- cost
ratios are underestimates, it would first be necessary to show that whatever
upward revisions may be desired in our alternative costs are greater than the net
effect of the remaining unquantified assumptions favorable to the dams.
ASSUMPTIONS FAVORABLE TO THE DAMS
1. Use of Overstated Nuclear Costs
Nuclear costs in our pre
papers were estimated from the 1965 edition of
the General Electric Company pricing handbook. It is evident from contract
awards during that time period that this represented a conservative basis, as
discounting of actual bids from the price list was widespread. Since that time,
however, General Electric has discontinued turn-key contracting, resulting in
the elimination of complete plant price lists, and has twice revised upwards its
price list for nuclear steam supply systems ( and widened the scope of supply ) .
At the same time, nuclear fuel scope of supply has been broadened with more
comprehensive warranty provisions added, and costs have been adjusted. The
net effect has been to lower nuclear fuel costs for first and second cores and to
raise slightly third core costs. Since no comprehensive cost studies similar to the
TVA and Oyster Creek analyses have been published recently, the appropriate
capital cost levels in relation to the latest General Electric nuclear steam supply
price list is not clear.
In March 1966 Philip Sporn , Chairman of the System Development Com
mittee of the American Electric Power Company, presented an analysis of
nuclear power costs to the Joint Committee on Atomic Energy based on recal
culations of his 1964 analysis of the nuclear Oyster Creek and conventional Cardi
nal plants.10 In that paper , he indicated that his original calculation of $ 139
per kw for post -Oyster Creek class reactors was a “ handbook -type " price, that
would have to be reduced to correspond to a negotiated price. As a discounting
factor he used the percentage discount from the handbook price that Dresden II
enjoyed. This results in an adjusted 605 mw ( e ) plant cost of $ 128 per kw, a
figure including switchyard costs. Our assumed plant costs for a 600 mw ( e )
net plant are $ 150 per kw and $ 155 per kw at 318 percent and 5 percent respec
tively , excluding switchyard costs but including an additional $2.50 per kw for
dabrication cost correcting or these differences, urpat costs represent
a roughly 20 percent increase over the costs developed by Mr. Sporn, which is
more than sufficient to cover increases in nuclear costs since that time.
For the twin unit plant of 1350 mw ( e ) net total capacity, the basic cost
assumed for the first unit is $149 per kw and $ 154 per kw at 348 percent and
5 percent respectively, including switchyard ; a discount of $10 per kw has been
allowed for the second unit, based on low incremental land and site costs and on
reported cost discounts for a second unit at a site . " If the intent of this paper
were to evaluate current nuclear power economics for private utilities, we would
be prepared to endorse figures at least $10 per kw lower than those used for the
specific comparisons herein.
? As explained in P-3505 , op. cit., pp. 12–17 , the Bureau of Reclamation makes the
highly questionable assertion that transmission costs of $ 6 per kw -yr should be charged
against the alternatives (at least in the case of Marble and possible Hualapai as well ) .
This would add $8.10 million (1350 mw at $6,000 per mw)to Hualapai benefits , or $ 26.5
million in all, and $2,9 million (600 mw at $ 6,000 per mw minus about $ 0.7 million already
dedderefable
Marblebeets ,
$ 13111
8 And Representatives Morris Udall and Craig Hosmer, the Bureau of Reclamation, and
there.
Atomic Power Equipment Handbook .
10 Philip Sporn , " Nuclear Power Economics : An Appraisal of the Current Technical
economic Position of Nuclear and Conventional Generation ” ( March 17, 1966 ) , in U.S.
Congress, Joint Committee.Atomer , ABAuthorizing Legislation ,
calear
1961args, Part19th Congress, 2001,1966 , Appendix 14,561-571
11 See, for example , Nucleonics Week, October 13, 1966 , p. 4 .
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2. Exclusion of Other Hualapai Expenditures
In addition to the expenditures for the benefit of the Hualapai Indians included
in line 5 of Table 2, H.R. 4671 ( the Colorado River Basin Project considered by
the 89th oCngress ), as revised , provided that the Government would “ make
available to the Hualapai Tribe up to twenty -five thousand kilowatts and up to
one hundred million kilowatt-hours annualy of power from the Hualapai unit at
the lowest rate established by the Secretary [of the Interior] for the sale of firm
power from said unit for the use of preferential customers.” 12 We are unable to
evaluate what the financial costs to the government of this provision would be.
We note, however, that Representative Reinecke has stated that the Hualapai
Tribe would receive $60.8 million in non - cash benefits 13 under H.R. 4671. If
$12.3 million of this represents the Peach Springs -Diamond Point road, this
would appear to leave $48.5 million as the cost of the power benefits. Although
this may be distributed over a number of years, it does not appear to be included
in the project costs shown in the project report.
3. Use of Bureau Cost Indexes
After reviewing a variety of construction price indexes we find that the Bureau
of Reclamation's index used in Table 2 is one of the lowest composite indexes
available. Most others, such as the Engineering News- Record construction price
index, are much higher. The ENR index, for example, is over 20 percent higher
than in October 1961 , versus about 10 percent for the Bureau index.
4. Exclusion of Value of Water in Bank Storage
No charge is made in Table 3 for the value of water that would be held in bank
“ storage” around the proposed Marble Canyon Reservoir . Unless the Reservoir
can be filled during years when this water would otherwise run waste into the
Gulf of California, an annual charge should be made for this water, which is
unlikely to be recovered ( as the Reservoir will eventually be filled14 with silt rather
than emptied ) . This annual charge might be about $0.6 million .
5. Exclusion of Effects on Aesthetic and Other Park Values
No value has been attributed to what many conservationists believe will be
the impairment of the natural scenic beauty of what is commonly acknowledged
to be an unusually scenic canyon and of other park values in Grand Canyon
National Park and Monument that will result from the construction of either
dam. Although it is difficult to attach an exact momentary value to this cost,
it is not negligible, judging by the public response to the appeal of the conserva
tionists to defeat the dams and the many man-hours that have been voluntarily
poured into this effort. If no afterbay structure were included in the Marble
costs shown in Table 2, this effect would be substantially greater.
6. Exclusion of Possible Effect of Marble on Boating Expeditions
Table 2 assumes that the Marble Canyon Project includes an afterbay structure
that would be capable of reducing the peak flows in the River resulting from
the operation of the Project as a peaking plant from 30,800 cubic feet per second
to 20,500 cubic feet per second . Even with the structure, there is some dispute
whether boating expeditions down the River would still be possible through
Grand Canyon National Park. At the very least, the length of such trips would
be greatly reduced . If they were no longer possible, the cost in terms of producers ?
and consumers' surplus foregone might be about $0.2 million per year .
7. Use of Stream Flous Assumed in Project Reports
We have assumed the same stream flows used in the 1964 Bureau project
reports. More recent studies have suggested that stream flow past the dam sites
13 U.S. Congress, House, Colorado River Basin Project, Report No. 1849, 89th Congress,
2nd Session , August 11 , 1966, p . 5.
13 Ibid, p . 127.
14 Stewart Udall has stated that bank " storage" at Marble “ could amount to between
300,000 and 400,000 acre-feet" (Hearings, p. 1403 ). At $ 54 per acre-foot ( see note to
Table 1 , line 71) , 350,000 acre -feet would be $0.59 million per year at 346 percent interest.
15 According to the Sierra Club, National Park Service statistics show that 547 persons
made the Canyon boat trip in 1965 and 1,067 in 1966 ( see " Supplement to Petition of the
Sierra Club for Leave to Intervene Pursuant to Rule 1.8 ( d ) before the Federal Power
Commission in the Matter of Arizona Power Authority, Project No. 2248, " January 30.
1967, p. 45 ) . A conservative assumption would be that if Marble is not built, an average
of at least 1,000 per year will make the trip over the next 100 years. If the average price
paid is taken as $300 and the producers' and consumers' surplus as $ 175 per person, the
net cost would be $0.175 million per ye
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may be somewhat lower . The effect of such a reduction would be to further lower
the benefit- cost ratios for the dams.16
8. Use of Heavily Subsidized Interest Rates
As the use of a 5 percent interest rate in Table 3 demonstrates, the use of higher,
more realistic interest rates has a strong effect in lowering the benefit - cost ratios
of the Projects. Use of even higher rates , which would be even more suitable from
the standpoint of economy theory ,"? would only be further lower the ratios since
the Projects are more capital intensive.
TABLE 1. -Average annual costs of alternative nuclear powerplants
(In millions of dollars]
Alternative to ..
TE

sit 20 DE
Interest rate (percent).
Energy value adjustment

Hualapai (Bridge
Canyon )
LOU
318
Yes
No
(1)
(3)

10. 57 10. 57
7. 33
2.22
1.26
1. 26
1.49.49
.52
.52
.59
59

1. Capital.
2. Fuel....
3. Operating and maintenance:
(a) Fixed
b) Variable
4. Special nuclear insurance
5. Hydro adjustment
6. Transmission and substantions
7. Makeup water for cooling towers
8. Reserves
Total.

1. 35
22. 11

1. 35
17.00

Marble Canyon

5
Yes

(5 )

13. 59
4.896.28
2. 61
1. 59
1.43
84
84
1. 26
. 49 10.23.23
.-52.31 10 2.31
29
36
74
1861 1.08
P.41.41
60
1. 35
60
20. 56
en

9. 86

11. 70
!

NOTES ON LINES
1. Columns ( 1 ) and (2 ) : Capital costs of two 675 mw ( e ) net nuclear plants
at 5.435 percent. The 5.435 percent is the sum of 3.125 percent interest, 0.25 per
cent for interim replacement, and 2.06 percent for depreciation ( 30 -year sink
ing fund basis ) . The capital costs are computed on the basis of $ 145 per kw plus
$4 per kw ( for a switchyard ) for the first 675 mw ( e ) unit and $ 135 per kw plus $4
per kw for the second ( or an over-all average of $ 144 per kw ). The total cost of
$ 194.40 million includes $5.4 million for a switchyard and $4.9 million for marine
lines. Column ( 3 ) : Capital costs of $ 201.15 million ( based on an over -all average
of $149 per kw to account for the increased cost of interest during construction )
at 6.755 percent. The 6.755 percent is the sum of 5.0 percent interest, 0.25 percent
for interim replacement, and 1.505 percent for depreciation (30 -year sinking fund
basis ) Column ( 4 ) : Capital cost of one 600 mw ( e ) net nuclear plant at 5.435
percent. The capital costs are computed on the basis of $150 per kw ( excluding a
switchyard ) . The total cost of $ 90.0 million includes $4.8 million for cooling
towers and a $1.5 million differential for field rather than shop fabrication of the
pressure vessel. Column ( 5 ) : Capital cost of $ 93.0 million ( $155 per kw, repre
senting higher interest during construction ) at 6.755 percent.
2. Column ( 1 ) : Annual generation of 4.933 billion kwh per year (Hualapai pro
duction minus transmission losses ) at 1.40 mills per kwh plus 5 percent of full
load fuel requirements during off - peak hours when the reactor is not shutdown.
The 5 percent is an upper estimate of the additional fuel that would be required
to keep the system at operating temperature during off-peak hours. Because a
nuclear reactor continues after shutdown to produce large amounts of heat from
fission product decay, no load fuel requirements to keep the system at hot oper
ating temperature are minimal. Fuel consumption would probably be required
only over the week -end period , as decay heat should be sufficient for daily carry
over ; the 5 percent used here allows an additional margin above that require
ment, however. Column ( 2 ) : Annual generation of 4.933 billion kwh per year at
16 See Alan P. Carlin , “ Economic Feasibility ..., op . cit., Hearings, pp . 1510–1511.
17 The interest rate question is discussed in P - 3505 , op. cit ., pp. 18-19 .
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0.45 mill per kwh. The 0.45 mill is the difference between the average fuel cost at
80 percent load factor ( 1.34 mills per kwh ) and X, the energy value adjustment
according to the following formula given in Federal Power Commission, Bureau
of Power, Instructions for Estimating Electric Power Costs and Values, Technical
Memorandum No. 1 , March 1960, p. 11 :
X = Fp - Fa : le - 1a .> where
2
Fp

X = adjustment in mills per kwh
Fa = average annual plant factor of alternative
Fo = average annual plant factor of hydro project
I. = incremental cost in mills per kwh of alternative plants
lo = incremental cost in mills per kwh of existing steam electric plants.
In this case, Fa = 80 percent, Fr=41.7 percent, la = 1.44 ( equal to 1.34 mills per
kwh for fuel plus 0.10 mill per kwh for variable operating and maintenance ) , and
I. =3.37 ( the energy cost supplied by the FPC and used by the Bureau of the
Reclamation for their thermal alternatives to the Grand Canyon dams, as given
in a Memorandum dated May 11, 1966 to the Commission from F. Stewart Brown,
Chief, Bureau of Power, on the subject of " Marble Canyon Project, Arizona,
p. 2 ). Column ( 3 ) : Annual generation at 0.53 mills per kwh. In this case Ig = 1.49
( corresponding to a fuel cost of 1.39 mills per kwh at a 5 percent interest rate ) .
Column ( 4 ) : Annual generation of 2.308 billion kwh (Marble production at site )
at 0.62 mill per kwh. In this case Fp=43.9 percent and Ia = 1.62 ( equal to 1.34 mills
per kwh for fuel plus 0.10 mill per kwh for variable operating and maintenance
plus 0.18 mill per kwh for cooling water ) . Column (5 ) : Annual generation at 0.69
mill per kwh. In this case Fr = 43.9 percent and Iq = 1.67 ( corresponding to a fuel
cost of 1.39 mills per kwh ).
3a . Assumes average fixed operating and maintenance costs ( in addition to the
interim replacement included in line 1 ) of $ 1.40 per kw-year. This figure is taken
from Atomic Energy Commission , Division of Reactor Development and Tech
nology , Office of Civilian Power, “ A Specific comparison of Nuclear Electric
Power and Hydro Electric Power - Bridge and Marble Canyon Projects" ( Feb
ruary 1965 ) , printed in U.S. Congress, House, Committee on Interior and Insular
Affairs, Lower Colorado River Basin Project. Hearing before Subcommittee,
Part II, 89th Congress, 2nd Session, May 12, 1966, p. 1373. For the two units in
Los Angeles, a reduction of 33 percent has been taken to reflect savings resulting
from à twin -unit plant.
3b. Assumes average variable operating costs of 0.1 mill per kwh, ibid.
4. Estimates for the Marble alternative are based on the premium paid by
Commonwealth Edison Company for their Dresden Plant, as shown in U.S. Con
gress, Joint Committee on Atomic Energy, Subcommittee on Legislation , Selected
Materials on Atomic Energy Indemnity Legislation, 89th Congress, 1st Session,
June 1964, pp . 17 and 66. Private nuclear liability insurance rates for Dresden
are used for the first $ 60 million of coverage. The remaining $14 million of pri
vate insurance is taken at the rate of 2.5 percent of the base rate per $1 million
coverage. Price -Anderson Act insurance ( to $ 486 million ) is computed at the
rate of $30/mw ( t ) . These estimates are very conservative in that up to 75 per
cent of the private premiums is maintained in a special fund which is earmarked
for refund on the basis of the first ten years of experience. The Bridge estimate
for the private insurer portion of coverage on the two units is taken to be one
and a half times the estimated amount for a single unit, reflecting an economy
of multiple unit siting.
5. Five percent of annual fixed ( capacity) costs ( line 1 plus line 3a ) , as sug
gested by FPC Technical Memorandum No. 1, op. cit., pp. 7-9.
6. Cost of a sending switchyard at the plant, a receiving substation in Phoe
nix, and 130 miles of double circuit 345 kv line. Transmission line capital costs
are taken as $ 85,000 per mile ( based on $ 5,000 / mile for right of way and clearing
and $ 80,000 /mile for structures as given in FPC, National Power Survey, Part
II - Advisory Reports, October 1964, p. 87 ) . Capital costs of switchyard, sub
station , and associated transmission facilities are taken as $5.0 million. Operat
ing, maintenance, and interim replacement are based on FPC , Technical Memo
randum No. 1 , op. cit. , pp. 45, 96 , and 97. Also following the FPC, transmission
lines are assumed to have a service life of 50 years and substations 35 years .
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7. Value of 7,600 acre-feet per year required to make-up evaporation losses
from cooling towers at $ 34 per acre -foot. This is based upon expected water costs
of $65 per acre- foot from the Metropolitan Water District's proposed water
desalinization plant near Los Angeles ( see Nucleonics Week , September 16, 1966 ,
pp. 1-2 ) , minus marginal pumping costs for the Colorado River Aqueduct of
about $11 per acre- foot. The $54 per acre-foot is thus the net cost to the Metro
politan Water District of replacing water no longer available from the Colorado
River. Use of this figure assumes that any additional evaporation from the reser
voirs will reduce the water available to the MWD by an equal amount . Although
there may be some years of surplus flow on the River, these are expected to be
few once the Central Arizona Project is built and even fewer once the Upper
Basin states use their entire allotments. Although the desalinized water would
be of somewhat better quality than the Colorado River water it would replace ,
the $ 65 per ace -foot cost does not include the substantial subsidies that would
be provided to the plant by the Federal Government under present plans.
TABLE 2.—Capital costs of Hualapai and Marble Canyon projects
(In millions of dollars]
Hualapai (Bridge
Canyon )
378
(1)

Interest rate .
1. Construction costs shown in project reports .
2. Prices as of..
3.
4.
5.
6.
7.
8.
9.

Construction costs in October 1966 prices..
Less investigation costs.
Other construction costs not shown in project reports.
Construction costs .
Interest during construction .
Total capital costs.
Annual capital costs .

Marble Canyon

5

348

5

(2)

(3)

(4)

$ 511.3
(1)
560.5
-1.7
18.5
577.3
62. 1
40.5
617.8
639.4
20. 23
32. 21

$ 238.7
(2)
259.3
-1.1
34. 0
292. 2
39.7
25.8
331.9
318. 0
10. 42
16. 72

1 October 1961.
2 October 1963.
NOTES ON LINES
1 and 2. Columns ( 1 ) and ( 2 ) : As given in U.S. Department of the Interior,
Bureau of Reclamation , Pacific Southwest Water Plan, Supplementary Informa
tion Report on Bridge Canyon Project, Arizona, January 1964 , p. 18. Columns
( 3 ) and ( 4 ) : Ibid., Supplementary Information Report on Marble Canyon
Project, Arizona, January 1964, p. 19.
3. Derived by applying Bureau of Reclamation cost indexes to each sub-item
shown in the " Basic Estimate DC – 1 Summary" for each project. The indexes
used are those for October 1966 as given in Engineering News Record, December
15, 1966 , p . 101 .
4. As shown in Bridge Canyon Project report , op . cit . , p. 23, and Marble
report, p. 25 .
5. Columns ( 1 ) and ( 2 ) : Section 303 of H.R. 4671, 89th Congress, as revised ,
provided for the payment of $ 16,398,000 as " compensation " to the Hualapai
Indians for the taking of " easements, rights-of-way, and other interests in land
within the Hualapai Indian Reservation ... for the construction , operation
and maintenance of the Hualapai unit ” ( see U.S. Congress, House, Colorado
River Basin Project, Report No. 1849, 89th Congress, 2nd Session , August 11 ,
1966 , p. 5 ) . This exceeds by $ 6,283,000 the cost of " lands and rights” shown for
Bridge Canyon Dam and Reservoir ( see project report, op cit., p. 18 ) . Assuming
( charitably ) that no payments would be made for other lands or rights for the
Project, it is evident that the project report underestimated this item by at
least this amount. The same Section of H.R. 4671 also provided for Federal
construction of a paved road from Peach Springs to Diamond Point ( on the
proposed reservoir ). This road, which the Department of the Interior has
estimated would cost $ 12,260,000 ( see U.S. Congress, House, Committee on In
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terior and Insular Affairs, Lower Colorado River Basin Project, Hearings before
Subcommittee, Part II , 89th Congress , 2nd Session , May 12, 1966, p. 1411 ), does
not appear to be included in the project report. Together, these items benefitting
the Hualapai Indians add at least $18.5 million to the cost of the Bridge Canyon
Project. Columns ( 3 ) and ( 4 ) : Cost of an afterbay structure below Marble that
would be capable of reducing the peak flows in the River from 30,800 cubic feet
per second to 20,530 feet per second in order to preserve park values within
Grand Canyon National Park and Monument and to improve the possibilities
for boating expeditions down the Colorado through the Park if Marble should
be built. The cost figure is based on a preliminary estimate supplied by Floyd
E. Dominy, Commissioner, Bureau of Reclamation , to Representative Ed
Reinecke in a letter dated September 6, 1966.
6. Line 3 minus line 4 plus line 5.
7. Derived by using the same percentage shown in the project reports for
interest during construction as a percentage of construction costs, corrected
for the differences in interest rates. The percentages for Hualapai are 7.01 at
318 percent and 10.77 at 5 percent. The corresponding Marble figures are 8.85 and
13.59 percent.
8. Columns ( 1 ) and ( 3 ) : Line 7 at 3.28 percent ( including depreciation of
0.15 percent on a 100 year sinking fund basis ) . Columns ( 2 ) and ( 4 ) : Line 7 at
5.04 percent.
TABLE 3.- Benefits and costs of Grand Canyon Dams
(Dollar amounts in millions)
Hualapai (Bridge Canyon)
Interest rate (percent).
Energy value adjustment.

1. Benefits:
a. Power .
b . Fish and wildlife
C. Recreation
d . Area redevelopment.
e. Total..

2. Costs:
a.
b.
c.
d.
e.

Capital charges.
Operating costs
Power purchases .
Additional water evaporation
Total .

3. Benefit -cost ratic ( ratio to 1) .

348
No

348
Yes

5
Yes

(1)

(2)

(3)

Marble Canyon
348
Yes

5
Yes
(5)

$ 20. 56
66
. 33
. 36
21. 91

$9. 67
18
. 16
. 15

$11. 51
. 18
. 16
. 15

23. 46

$ 17.00
.66
33
. 36
18. 35

10.16

12.00

20. 23
4. 49
. 91
4. 59
30. 22

20. 23
4. 49
.91
4. 59
30. 22

32. 21
4. 49
.91
4. 59
42. 20

10.42
1. 94
39
54
13. 29

16. 72
1. 94
.39
. 54
19. 59

0.78

0.61

0.52

0.76

0.61

$ 22. 11
.66
33
. 36

IMPORTANT NOTE
Line 3 overstates the benefit- cost ratios in that they make the following assump
tions favorable to the projects : ( 1 ) Use of overstated nuclear costs, ( 2 ) exclusion
of other Hualapai benefits, ( 3 ) use of Bureau cost indexes, ( 4 ) exclusion of value
of water in bank storage at Marble, ( 5 ) exclusion of effects on aesthetic and other
park values, ( 6 ) exclusion of possible effect of Marble on boating expeditions,
( 7 ) use of stream flows assumed in project reports, and ( 8 ) use of heavily sub
sidized interest rates.
NOTES ON LINES
1a. Columns ( 1 ) to ( 3 ) : From Line 9 , Table 1, Columns ( 4 ) and ( 5 ) ; Line 9 ,
Table 1 minus $0.19 million representing theannual loss of revenue resulting from
the reduction in energy generation from the Glen Canyon Power Plant if the
Marble Gorge Project is built.
1b and c. One -half of the benefits shown by the Bureau of Reclamation in
Pacific Southwest Water Plan , Supplemental Information Report on Bridge
Canyon Project, Arizona, January 1964 , p. 22 and the Supplemental Information
Report on Marble Canyon Project, Arizona , January 1964, p . 24. The proposed
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reservoirs would be about equally far from major population centers as existing
reservoirs, particularly Lake Powell and Lake Mead, which are by no means over
crowded . To the extent that recreational and fishing use of the proposed reservoirs
would be likely to draw visitors away from the existing reservoirs, there would
be no net increase in benefits to the nation. Since there is no evidence that the
Bureau has taken this into account in its estimates, it seems safe to assume that
at least one-half of the use assumed by the Bureau would not contribute any net
benefits.
1d . From the Bridge and Marble Canyon Project reports, ibid.
2a. From Table 2.
2b and c. From project reports, op. cit.
2d . Additional evaporation resulting from construction of each reservoir as
given by the Department of the Interior ( see U.S. Congress, House, Committee on
Interior and Insular Affairs, Lower Colorado River Basin Project, Hearings be
fore Subcommittee, Part II , 89th Congress , 2nd Session , May 12, 1966, p. 1403 )
valued at $54 per acre - foot ( see note to line 7, Table 1 ) .

WHAT THE PARSONS STUDY REALLY SAYS ABOUT NUCLEAR POWER ECONOMICS :
THE GRAND CANYON CONTROVERSY, ROUND ?
William E. Hoehn ,' the RAND Corporation , Santa Monica , California
The Ralph M. Parsons Co. was retained by the Arizona Interstate Stream
Commision to " show the effect of substituting nuclear - fueled power generation
facilities for proposed hydroelectric power generating plants at Hualapai Dam
and Marble Canyon Dam on the Basin Account Consolidated Payout Schedule ."
The principal conclusion of the Parsons study are :
( 1 ) Comparing nuclear alternatives with the hydroelectric plants on a
peaking basis shows that the nuclear plants themselves will never pay out
since the annual interest payments are greater than the net revenues as
demonstrated in the Consolidated Payout Schedules herein.:
( 2 ) This study also compares the funds accumulation from a base - loaded
nuclear plant with those accumulated from the hydroelectric plants. While
this comparison accrues the most funds from the various nuclear alternatives
considered in this study, the funds accumulated are substantially less than
those accumulated from the hydroelectric pláns.
( 3 ) Even at the federal financing interest rate of 3.222 % , the baseloaded
nuclear power plants could not repay their costs if it were not for the outside
contributions to the combined fund of revenues from Hoover, Parker, and
Davis Dams in later years of the analysis.
( 4 ) Evaluating only the economics of nuclear energy production at the
plants—by neglecting all transmission costs — the four nuclear plants, base
loaded , could not repay their costs if the aggregate fixed charge rate ( includ
ing depreciation ) were in excess of 6.1 % per annum .
These latter implications are astoundingly contrary to the overwhelming pre
ponderence of evidence from the real world that the credibility of the related
Parsons Study conclusions quoted in ( 1 ) and ( 2 ) above seems doubtful. With
regard to conclusion ( 3 ), the Bureau of Reclamation ( an outspoken proponent
of the dams) has admitted :
“ There is little doubt, from a theoretical point of view, that a nuclear plant
could be selected of a certain size and operational pattern to contribute as much
or more to the Development Fund as would the Marble Canyon hydroplant.'
1 Any views expressed in this paper are those of the author. They should not be in
terpreted as reflecting the views of The RAND Corporation or the official opinion or policy
of any of its governmental or private research sponsors. Papers are reproduced by The
RAND Corporation as a courtesy to members of its staff.
2 " Economics Analysis, Nuclear Versus Hydroelectric Power Generation, Colorado River
Basin Project, Interstate Stream Commission, State of Arizona, " The Ralph M. Parsons
Co. , Number 3874–1 , July 20, 1966, p. 11 ; hereafter cited and referred to as the " Parsons
Study."
3 Ibid, p. 12.
4 Ibid, p. 12 .
5 U.S. Congress , House Committee on Interior and Insular Affairs, Lover Colorado River
Basin Project, Hearings before Subcommittee, Part II, 89th Congress, 2nd Session , May 13 ,
1966 , p. 1520.
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In the recent announcement that the Administration no longer favors con
struction of either of the dams as a feature of the Central Arizona Project, but
favors the purchase of energy from thermal plants to be built by WEST As
sociates, Secretary of the Interior Stuart L. Udall described the new plan as " a
victory for common sense .
With respect to conclusion ( 4 ) , in the last two years investor- owned ( private )
utilities, with overall fixed charge rates ranging from 10%-14 % per annum, or
roughly double the break-down figure of the Parsons Study, have placed orders
for more than 20,000,000 kilowatts of new nuclear generating capacity. In fact,
in 1966 more nuclear capacity than fossil-fueled capacity was ordered. If the
implicit conclusion ( 4 ) of the Parsons Study were true, this would mean that
these utilities through their independent evaluations of nuclear power economics,
have committed themselves to an aggregate investment of well over two billion
dollars that cannot be repaid even through baseload operations. If this were in
deed the case, this even would represent a miscalculation unparalleled in the
history of private sectior investment decisions, and one that would rank with
only the most remarkable of past federal reclamation project miscalculations.
To verify that conclusion ( 3 ) is implicit in the Parsons Study, one need
only refer to either Table S or Table W of the Parsons Study. Column 5 of those
tables shows the unpaid balance of the ( interest-bearing ) investment in the
plants by years. In each of the first 18 years, the unpaid balance increases demon
strating that annual revenues are less than annual costs ( including, of course ,
interest on invested capital ) .' Only with Year 19 and following years, when
revenues from Hoover, Parker, and Davis are incorporated into Column 1 of
those tables ( Net Operating Revenue ) , does the investment begin to decline.
Somewhat more effort is required to verify conclusion ( 4 ) . The Parsons Study
evaluates no less than eight alternative cases — three plants in Los Angeles and
one in Arizona versus four plants in Los Angeles, both baseloaded and peak
loaded, and all at both 3.222 % interest and 4.5% interest --and the mass of
data and proli ation of tables is more than sufficient to stun the casual reader.
Accordingly , conclusion ( 4 ) will be verified herein only for the case of three
plants at Los Angeles and one in Arizona, which most nearly corresponds
to the proposed distribution of energy. Tables 1 and 2 reproduce, respectively,
relevant portions of the Parsons Study capital cost and annual cost tables for
this alternative location ."
The exclusion of transmission costs assumed in conclusion (4 ) permits us
todiscard Item 9 of Table 1, reducing investment in plant and equipment to the
$397 million of Line 8, and to discard Line 7 of Table 2, reducing annual costs
before replacement and interest on investment from $ 30.877 million to $ 28.904
million. At the assumed overall fixed charge rate of 6.10% , the annual replace
ment ( a form of depreciation accounting ) and interest charges on the $ 397
million investment would be $ 24.217 million. Then total annual costs are $ 53.121
million.10 Annual revenues in the Parsons Study fluctuate slightly from year to
year ; however, the sum of the Gross Nuclear Revenues over the 75 -year period
of analysis is $ 3,983,239,000,11 so that the average annual revenue may be taken
to be $53.110 million . Thus, at a 6.1 % fixed charge rate with no allowance for
transmission costs, taxes or other private- utility costs, the four baseloaded
6 Quoted in the Los Angeles Times (Preview Edition ) , Thursday, February 2, 1967, p. 2.
? In the Parsons Study, annual costs except for interest charges are developed for all
alternatives. These interest-less " costs" are then deducted from gross nuclear revenues on
one set of charts ( Tables H–O of the Parsons Study ) in which revenues from Hoover,
Parker, and Davis Dams are commingled with nuclear gross revenues. The resulting series
for each alternative ( which bear the label " Consolidated Net Annual Revenues" ) are then
carried over to another set of eight charts ( Tables P - X of the Parsons Study) of " Con
solidated Payout Schedules ,” where, under the Power section in the " Interest Bearing
Investment ” column, interest payments are finally applied . That is, under the Parsons
Study procedures, revenues are first used to defray annual operating and maintenance
costs ; remaining revenues are used to defray the depreciation account (the Replace
ment Fund ) ; any remaining revenues are then applied first to payment of annual
interest charges and then to reducing the unpaid balance of the investment account. Thus
an increasing unpaid investment account indicates that revenues are insufficient to meet
even the total annual interest charges.
8 Tables J and N, in which Net Operating Revenues for Tables S and W, respectively,
are derived, show in Column 9 (Hoover, Parker ,Davis NetRevenues ) that Year 19 is
indeed the first year in which outside revenue is added .
9 Parsons Study, op . cit ., Tables C and G.
10 The sum of $ 28.904 million operating and $ 24.217 million capital costs.
11 Parsons Study, op. cit ., Table N. , Column 8, p . 89 .
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nuclear plants incur losses of $ 11,000 per year. Morevover, at at typical private.
utility fixed charge rate of 12 % per annum, the deficit for the four units would
be in excess of $ 23.4 million per year under the Parsons Study cost and revenue
assumptions, or an annual loss of $5.95 million per nuclear plant. Thus, if the
Parsons Study analysis is to be accepted, it follows that those private utilities
that have ordered nuclear plants have not just made a minor error, but have
indeed made a colossal miscalculation .
TABLE 1. - Parsons Study capital cost assumptions_ - 3 units in Los Angeles and
1 in Arizona
Cost in millions
Line and item
1. Equipment and facilities .
$270. 90
7. 60
2. Land and land rights .
16. 70
3. Site development ..
14. 60
4. Indirect capital.--

5.
Subtotal, lines 1-4 .
6. Interest during construction .
7. Working capital.

309. 80
9. 90
77. 30

Subtotal
8.
9. Transmission facilities.

397.00
141.00

10.
Total
Source : Parsons Study, op. cit., table C. p. 52 .
TABLE 2. - Parsons Study annual costs for baseloaded plants-3 units
Angeles and 1 unit in Arizona
Cost in
Line and item
1. Operating and maintenance labor.2. General and administration expenses.
3. Maintenance materials and supplies ..
4. Nuclear insurance_
5. Nuclear fuel ..
6. Cooling water---.7. Transmission maintenance-

8.
Total annual cost before replacement.
9. Replacement fund ( at 3.222 % ) --

10 .
Total annual cost before interest on investment..
Source : Parsons Study, op. cit ., table G, p. 61 .

538.00

in Los
millions
$1 . 665
0. 371
0. 270
2. 261
23. 687
0. 650
1. 973

30. 877
8. 620
39. 497

Now that it has been shown that the Parsons Study analysis implies certain
unacceptable conclusions, it may be of interest to identify some of the more im
portant points at which various estimates and assumptions have contributed to
the unfortunate disparity between the Parsons Study and real-world nuclear
power economics. We consider first those aspects dealing with nuclear power costs
and revenues in the general case, and then some aspects of the particular com
parison of nuclear and hydropower for the Development Fund.
NUCLEAR POWER COST ESTIMATION
Under this heading we will riefly consider the following items - powerplant
selection and costs, land costs, and interest during construction.
Powerplant Selection and Costs.--The nuclear powerplant design assumed in
the Parsons Study is the dual-cycle reactor of the Dresden I type. Unfortunately,
the dual- cycle reactor type assumed in the study is no longer offered by any of
the major U.S. reactor vendors, and was last offered as an alternative to the
12 This is, admittedly, a simplified analysis . The Parsons Study uses à combination in
terest charge and sinking fund rate, with a 100-year period on the items in Lines 1 , 4 , 6,
and 7 of Table 1, 50 -year on transmission ( Line 9 ) and 100 -year on land and site devel
opment ( Lines 2 and 3 ) ; under this procedure, the break- even interest rate is 4.58% , with
fixed charge rates ( including sinking fund ) of 6.197 for 30 -year items and 4.633 on land.
This, of course, closely approximates the overall 6.1 % fixed charge rate used above,
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Oyster Creek and Nine Mile Point plants in 1963. In both cases, the utilities
selected the single -cycle version because it entails lower initial investment and
greater efficiency, and because developments such as variable flow recirculating
pumps proved to be a 13
more flexible method of handling load changes. In the
Oyster Creek analysis, the contract price of the single -cycle reactor was $1.5
million less than the dual-cycle. Since the Oyster Creek reactor is roughly the
size of each of the four reactors assumed in the Parsons Study, capital costs for
plant and equipment would appear to be overstated by some $6 million plus
overheads, which represents an annual cost reduction of some $ 330,000 at the
3.222 % interest rate.
The Parsons Study also assumes a net capacity of 2450 electric megawatts
(MWe) from the 2600 MWe gross capacity of the four units. For single-cycle
plants of 650 MWe gross using ocean water cooling, auxiliary power requirements
should not exceed 20 MWe, and for inland plants, because of cooling tower fan
power requirements , auxiliary power should be about 30 MWe, so that the net
rating of the three plants in Los Angeles and one in Arizona should be about
2510 MWe. This is somewhat academic, as the Parsons Study inadvertently used
the gross power rating rather than net power in computing the annual nuclear
generation of 18.22 billion kilowatt-hours (kwh) per year at baseload (80 %
load factor ) , which is the figure used throughout. This would result in adjusted
annual energy production of 17.59 billion kwh.
In the absence of more detailed cost estimates it is not possible to comment on
the accuracy or acceptability of the various estimates ; the overall level of
nuclear capital costs appears reasonably representative of costs as of the publica
tion date of the study.
Land Costs.—The Parsons Study based its estimate of land costs on a Bechtel
study of alternative sites for the proposed power and desalting plants. Land
costs are assumed to be $ 25,000 per acre for “ ocean frontage” and $ 10,000 per
acre for “ land to the rear of the ocean frontage .'' 14 Total land costs for the case
of all four plants in Los Angeles is given at $8.25 million for 400 acres.15 The
only purchase consistent with these figures is 28343 acres of ocean frontage and
11623 acres of land to the rear.
Since plants would be placed along the shoreline with the exclusion area to
either side 16
and inland , these oceanfront acres appear to be acquired as long
thin strips.
Quite as remarkable is the assumption that land costs fall from $8.25 million
to $ 7.6 million for the case of three plants in Los Angeles and one in Arizona .
Since the Los Angeles plants would be located immediately adjacent to each
other, land savings for the deletion of a fourth unit at an oceanfront site would
be negligible, while costs for acreage in Arizona would be added .
The proposed site is surely among the most expensive that could have been
selected ; alternatives not discussed in the Parsons Study would include avoiding
the purchase of oceanfront land by locating slightly inland from the beach ( as
at Malibu ) , locating on government land ( as at San Onofre ) , or even , considering
the cost, of building on a man-made island as is planned for the power -desalting
complex for Los Angeles."
Interest During Construction . - The amount of interest during construction
appears to have been improperly estimated. The Parsons Study states :
“ On the basis of using federal financing and assuming that capital costs are
expended at a uniform rate during construction, a factor of 3.2 per cent is ap
plied against the sum of equipment
and facilities , land and land rights, site
» 18
costs, and indirect capital.”
This would , of course, be the appropriate figure for straightline construction
of the construction period were somewhat less than two years. The traditional
procedure for estim
interest iring construction assumes a sigmoid curve
13 Report on Economic Analysis for Oyster Creek Nuclear Generating Station ; Jersey
Central Power and Light Co., February 17, 1964 ; also reprinted in AEC Authorizing Legis
lation - 1965 , Part 2, Appendix 4 .
14 Parsons Study, op . cit ., p. 53.
15 Ibid ., p. 53 and Table B.
18 For a 6000-foot ocean frontage, each " ocean frontage” acre has the unusual dimen .
sions of 21 feet in width by somewhat over 2050 feet in depth .
17 Most of the acreage required there is for the desalting plant flash evaporator trains, so
that the size might be substantially reduced.
18 Parsons Study , op. cit . , p. 54 ,
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for construction expenditures ; then interest during construction can be estimated
from the relation ship
iiT
IDC=
( L +0.45C ) ,
100

in which i is the interest rate in per cent, T is the duration of construction in
years, L is land cost and C is construction cost; the factor 0.45 is a weighting
factor indicating that construction expenditure is greater towards the end of
the period than earlier.19
For the first four items of Table 1, adjusted as discussed above, interest dur
ing construction would amount to $18.14 million rather than $9.9 million.
FUEL CYCLE COSTS
Under this heading, we consider investment in fuel working capital, working
capital charge rates, and nuclear fuel costs.
Investment in Fuel Working Capital. - Item 7 of Table 1 lists investment in
working capital as $77.3 million . The Parsons Study describes this as follows :
" A total of $ 9,820 per megawatt thermal of reactor rating was utilized for
fuel inventory. A percentage factor of 0.25 per cent of the sum of equipment and
facilities plus depreciable site costs was used to estimate the cost of maintenance
materials.” 20
The 2600 MWe of reactor rating at an efficiency of 33.3 % would correspond to
a thermal rating of 7800 megawatts resulting in an average investment of $76.6
million of the $ 77.3 million in fuel working capital. The $ 9800, per thermal
megawatt corresponds then to an investment of $ 29.40 /kw of electric capacity.
For comparison, the Oyster Creek study lists average annual investment in fuel
of $22 in Years 6-10 , $26 in Years 11-20, and $ 24 in Years 21-30,4 all of which
are substantially below the value assumed in the Parsons Study. Improvements
in core performance, reductions in fabrication cost, and a slight decrease in
enrichment since the Oyster Creek Analysis suggest that current values are
substantially lower. As an instance, PG&E's Diablo Canyon 1060 MWe pressur
ized -water reactor has an investment of about $ 20 /kw , or $ 6380 per thermal
megawatt. ” Assuming working capital at $ 6500 per thermal megawatt, or $ 19,500
per electric megawatt, the fuel working capital investment is reduced to $ 50.7
million.
The preceding applies only to a consideration of baseloaded plants. For peak
ing plants, the average investment in fuel working capital is somewhat lower
as fabrication and reprocessing occur less often , so that these costs are spread
over a longer interval.28 Thus, for peaking plants, the appropriate figure might
be more on the order of $ 17,000 per electric megawatt. Of course , the annual
interest on this amount is distributed over fewer kilowatt-hours per year, so that
the fuel cost for the peaking plant lies above that for a baseloaded plant, as will
be discussed subsequently. Inasmuch as the baseloaded plants produce about
double the kilowatt-hours per year of the peaking plant, fuel cost differentials
due to varying load factor should be considered . These considerations are no
where discussed in the Parsons Study.24
Working Capital Charge Rates. In addition to estimating a somewhat inflated
value for fuel working capital investment, the Parsons Study further proceeds to
levy a sinking fund charge ( in addition to normal interest ) against this amount.
Working capital, of course, represents only a form of payment for expenses in
curred in advance of revenues, and therefore the interest that could have been
earned by alternative investment of these funds is added as an expense. The prin
cipal amount of the working capital investment is recovered in due course, and
there is nothing whatever depreciable about this account. Therefore, the applica
19 See, e.g., Geller, Hogerton , and Stoller, “ Analyzing Power Costs for Nuclear Plants,"
Nucleonics, Vol. 22, No. 7 ( July 1964 ) , pp. 64–72. The value of T should be 4 years, not 2.
20 Parsons Study, op . cit., p. 54 .
21 Oyster Creek Analysis, op. cit. , Table 1 .
22 Pacific Gas and Electric Application No. 49501 Before the Public Utilities Commission,
State of California , filed December 23 , 1966, Exhibit J.
23 For a more detailed treatment of this, see the now-classic article by John M. Vallance,
“ Fuel Cycle Economics of Uranium Fueled Thermal Reactors," P / 247, Geneva Conference
on Peaceful Uses of Atomic Energy .
24 Additionally, it should be noted that the replacement figures of Tables E and G are
different although both tables pertain to the same plant ; it has not been possible to repro
duce either set of figures from the data and directions in the Parsons Study. The true
figures do appear to lie within the ranges of those figures, however.
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tion of sinking fund charges against this account as is done in the Parsons Study
is an unacceptable economic practice. Only the 3.222 % interest rate should be
applied to the average annual total.25 Since the 30-year sinking fund charge rate
( corresponding to 3.222% interest ) is 2.027 % , this represents an overcharge on
the $77.3 million assumed by the Parsons Study of $1,567 million per annum.
Nuclear Fuel Costs.-In addition to inflating the value of fuel working capital
investment and improperly charging depreciation against this account, the Par
sons Study appears to add working capital costs in a second time under the nu
clear fuel account. The Parsons Study on the subject of nuclear fuel costs states :
" The third core for a 650 megawatt electrical reactor is quoted in a manufac
turer's handbook at 1.38 mills per kilowatt hour
The factors which enter
into the 1.25 mills quoted for the Tennessee Valley Authority nuclear power plant
are not fully known and although we can expect some reduction in cost if the
plant were on a bid basis, the most reasonable value to assume for fuel cost ap
pears to be about 1.3 mills per kilowatt-hour which is 0.05 mills higher than the
" 26
Tennessee Valley Authority cost and 0.08 mills lower than the handbook values. '
We note first that 1.3 m/kwh times the 18.22 billion kwh per year generation
assumed in the Parsons Study yields the fuel cost of $ 23,687 million of Table 2.
Therefore, the Parsons Study has used a fuel cost of 1.3 m / kwh plus working
capital charges which, under the Parsons Study methods of calculation , amount
to an additional 0.22 m /kwh .
The reference to " a manufacturer's handbook ” is evidently a reference to the
1965 General Electric Company pricing handbook, wherein the third core fuel
cost for a 650 MWe single - cycle non -reheat nuclear powerplant is estimated to be
as shown in Table 3.
TABLE 3. - 650 MWe 3d - core fuel cost 1 - Single- cycle, non-reheat
Component
Uranium Depletion .
Pu Credit -credit.
Recovery
Fabrication
Fuel Cycle Financing Cost_

Cost, M/kwh
0.58
( 0.21 )
0.21
0.48
0.32

1. 38
Total
1 General Electric Co. Atomic Power Equipment Handbook, sec. 8805 , Nuclear Fuel, May
24, 1965,
Note that the fifth item in this handbook listing is the working capital charge,
so that the manufacturer's handbook price of 1.38 m /kwh includes working capital
costs.
The TVA report states :
"The suppliers have warranted the cost ( including the interest cost on the
fuel inventory ) of the heat produced, and therefore the evaluations include
the interest cost on the fuel inventory as part of the cost of the fuel.
" Fuel costs for the BWR units range from 1.57
" 27 mills per kwh in 1970 to 1.09
mills per kwh by the end of the warranty period."
Thus, both the G.E. and the TVA figures cited by the Parsons Study included
working capital costs, whereas the Parsons Study assumed a fuel cost midway
between those two figures, and then added in separately working capital costs
resulting in a gross overestimate of fuel costs.
It should be noted that the G.E. figures on Table 3 assume working capital
charge rates of 5% before irradition and 9% during and after irradition, whereas
the TVA figures include working capital at only the 4.5% cost of money. Since
the G.E. figures of Table 3 give an estimate of 1.06 m/kwh for fuel cost less
working capital charges, and since the TVA charge rate is about half that as
sumed in the G.E. figures, adding half of the G.E. financing cost yelds 1.22
m /kwh as an estimate of equivalent TVA third core costs ( including financing
charges on working capital) for a 650 MWe unit. In reality, the 1965 G.E. hand
book fuel prices are based on less optimal design than is available to TVA or
25 Şee, e.g., Geller, Hogerton , and Stoller, op. cit .
26 Parsons Study, op. cit ., p . 54 .
27 ** Comparison of Coal-Fired and Nuclear Power Plants for the TVA System , " Office of
Power, Tennessee Valley Authority, Chattanooga, Tennessee, June 1966 , p . 5. The end of
the warranty period is 1982, so that the 1.09 m/ kwh is roughly representative of TVA
third core costs.
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to new plants. The 1965 handbook was based on burnup of 20,000 megawatt days
per short ton ( MWD/T ) of uranium , whereas present design burnup is 27,500
MWD/T.
Power density has also been increased by some 40 % , coupled with a slight de
crease in enrichment. All these factors suggest that even the assumption of
1.3 m/kwh for these plants based on the reports cited in the Parsons Study would
have been somewhat on the high side even before working capital costs were
added .
Since the Parsons Study was completed , G.E. has published a new fuel cost
handbook , which revises upward several of the economic assumptions on which
third core costs were based . For 600 MWe plants, third core costs are warranted
at 13.87 cents per million BTU's and for 700 MWe plants, 13.83 cents per million
BTU's.28
Then, by interpolation, third core warranted costs for a 650 MWe plant would
be 13.85 cents per million BTU's, or at a net heat rate of 10,400 BTU /kwh, 1.44
m /kwh including financing charges at 5 % and 9 % as discussed previously . If
financing costs represent the same fraction of costs as in the 1965 listing, this
1.44 m /kwh consists of direct costs of 1.10 m/kwh direct costs and 0.34 m /kwh
financing charges. At 3.222% interest rather than the 5% and 9% rates used
in the G.E. figures, financing charges might amount to 0.15 m/kwh , for a total
fuel cost, including working capital charges, of about 1.25 m /kwh. Since the
effect of the various Parsons Study procedures is to use a rate of 1.52 m /kwh,
this reduction of 0.27 m /kwh on the 18.22 billion kwh per year means total annual
fuel cost reductions of $ 4.92 million per annum , or about $ 369,000,000 over the
75 year period of analysis of the Parsons Study.
For peaking plants, fuel costs are probably about 1.35 m /kwh when the higher
working capital costs for this mode of operation are added.
NUCLEAR PLANT REVENUES
The effect of the above charges ( excluding possible reductions in land costs )
is to reduce baseload nuclear generating costs ( excluding transmission ) by some
what less than $ 5,000,000 per year ; this would be sufficient to permit these plants
to pay out without the use of revenues from Hoover, Parker and Davis at an
interest rate of 3.222 % ( but the payout period would be protracted ) but not at
an interest rate of 4.5 % . Since the annual generating cost figures with this
$ 5,000,000 reduction are somewhat under 2.7 m /kwh neglecting transmission
costs, this strongly suggests that the difficulties encountered by the Parson
Study's nuclear plants lie on the revenue side. As we have derived above, the
average annual revenues to the baseloaded plants ( 18.22 billion kwh per year )
are $53.11 million under the Parsons Study revenue assumptions. This is equiva.
lent to a minuscule 2.91 mills per kwh sales price. Now the Bureau of Reclama.
tion proposes to market power from the dams ( if built ) at $10 per kilowatt of
capacity per year demand charge plus 3 mills per kwh for each kwh of energy
generated. From Table N of the Parsons Study, the hydro plants generate an
average of 7.619 billion kwh per year and receive an average gross revenue of
$ 37,622 million per year, for an average sales price of 4.94 m / kwh. Under the
Parsons Study methodology the nuclear plants are credited with the same reve
nue for the first 7.619 billion kwh per year, but all kwh from that point to the
18.22 billion kwh assumed baseload generation is assumed to receive only 1.5
m /kwh ! Since, as we have noted above, the implicit baseload fuel cost including
working capital is 1.52 m/kwh , it should not be surprising to find that these base
loaded nuclear plants are not much different than the peaking plants.
In justification of this extraordinarily low revenue assumption, the Parsons
Study states :
“ In the future, the proportion of peak electrical energy supplied by thermal
power plants wil increase because sites for additional hydroelectric power plants
28 General Electric Company , Atomic Power Equipment Handbook , Section 8803 , Nuclear
Fuel, Fuel Cycle Service, October 24 , 1966 , p . 11. Figures are for single -cycle non -reheat
plants for 1972 initial operation at an 80 % load factor.
29 Utility rates are often expressed as a continued demand ( $ 1 / kw-yr ) and energy
( m/ kwh ) charge. The capacity charge is, in effect, a fee paid to reserve a part of capacity
output, and the energy of charge is an incremental charge. When a load factor is given, the
demand charge can be allocated over the annual generation in kwh and added to the energy
charge to derive an equivalent energy rate. Thus for a 40 % factor for the dams, the $ 10 per
kilowatt -year capacity charge is equivalent to 2.85 m / kwh so that the equivalent sales
price from the dams is 5.85 m /kwh .
79-247-67
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will not be available . Consequently, as long as power systems demand large
amounts of peaking energy, the thermal plants, normally baseloaded , which will
supply this peaking energy will have large amounts of 'dump' energy available
at incremental costs. Incremental fuel cost estimates range from 1.25 to 1.30 mills
per kilowatt-hours for nuclear power plants and from 1.6 mills to 3.0 mills per
kilowatt- hours for fossil -fueled power plants. Over the period of time covered
by this study, because of the competitive nature of the resources industries, these
incremental costs will tend to converge. If the cost gap does not close, the 'de
fender alternative of power generation , fossil fuel will become obsolete and not
be selected for a fuel when contrasted to the challenger nuclear fuel. Conse
quently, 1.5 mills per kilowatt-hour have been used over the life of the payout
period as the value to attach to excess power from the nuclear alternative. Per
haps early years will yield slightly higher revenues for off - peak energy, but later
years will result in much lower revenues. Investigation of economy -intercharge
agreements and elements of costs for thermal equipment rendered idle by the
nuclear plant resulted in the conclusion that higher revenues for off -peak energy
are not justified .” 30
A line by line rebuttal to this might proceed along the following lines.
“ In the future, the proportion of peak electrical energy supplied by thermal
power plants will increase because sites for additional hydroelectric power plants
will not be available.”
Quite true. The best hydro sites have already been developed, and additional
sites tend to be less favorable from an economic standpoint.
“ Consequently, as long as power systems demand large amounts of peaking
energy , the thermal plants, normally baseloaded , which will supply this peaking
energy, will have large amounts of 'dump' energy available at incremental
costs .'
Not necessarily true. There are several forms of thermal plants which do not
have " dump " energy available. Foremost of these are gas turbine peaking units,
which have quite low capital costs and high fuel costs and are adapted to meet
peak loads and occasional emergency power . Percentage increases in orders for
this form of capacity have been greater in the last year than even that of nuclear
plants. Another form is the pumped storage project, in which off -peak “ dump "
energy is used to refill the upper reservoir in preparation for the following day's
peak load. Furthermore, there is no assurance that the divergent trend between
peak and baseload will continue. Such developments as the electric automobile
could in a relatively short period supply such a demand for “dump energy " for
overnight recharging as to reduce the differences between peak and off -peak
loads. This would, in turn , reduce the spread between peak and off-peak rates.
" Incremental fuel cost estimates range from 1.25 to 1.30 mills per kilowatt -hour
for nuclear power plants and from 1.6 to 3.0 mills per kilowatt-hour for fossil
fueled power plants."
Hardly the case . In testimony regarding the offer of the California Power Pool
to supply energy to the California Water Project Pumps, the range of incremental
fuel costs for the PG & E , Southern California Edison Company, and San Diego
Gas and Electric Company, ranged from a low of 3.1 m /kwh to a high of 5.01
m /kwh.31
Also, the two most efficient steam plants in the central Arizona region had aver
age incremental costs of 3.5 m /kwh.32 Quite apart from this point, the installation
of new capacity is ordinarily undertaken to meet growth in both base and peak
load , and unless the peak load increases more rapidly than the baseload increases,
new capacity has no dump energy available. Dump energy is largely available
only from less efficient and more expensive plants that will be relegated to peak
load service. Their cost of producing " dump " energy is not competitive. The
present situation with dump energy widely available in the Northwest is essen
tially a short -term phenomenon .
“ Over the period of time covered by this study, because of the competitive
nature of the resources industries, these incremental costs will tend to converge.
30 Parsons Study , op. cit., pp. 77–78.
31 AEC Authorizing Legislation , Fiscal Year 1966, Part 3, Hearings Before the Joint
Committee on Atomic Energy , Mar. 11, 18, 19, 24 and April 13, 1965, p. 1571 ; data are
from 1964 FPC report FPC S-166, Steam -Electric Plant Construction Cost and Annual
Production Expenses --- 1964.
82 F.P.C. Report S – 171, Steam -Electric Plant Construction Cost and Annual Production
Expenses -- 1965 , March 1966 .
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If the cost gap does not close, the “ defender " alternative of power generation,
fossil fuel, will become obsolete and not be selected for a fuel when contrasted
to the “ challenger” nuclear fuel.”
This is sheer nonsense. The selection of fossil or nuclear capacity is based on
overall production costs, not incremental costs. There is no reason either ta
expect the incremental cost gap to narrow or to expect one or the other form of
capacity to vanish. So long as fossil fuel capital costs remain sufficiently far
below nuclear capital costs, the resulting cushion will allow the use of a higher
cost ( fossil) fuel and fossil and nuclear plants can coexist. Incremental costs are
used only in deciding the sequence in which a set of existing units should be
brought on line, and not in deciding what kind of plant to build .
“ Consequently, 1.5 mills per kilowatt-hour have been used over the life of the
payout period as the value to attach to excess power from the nuclear alternative.
Perhaps early years will yield slightly higher revenues for off - peak energy, but
later years will result in much lower revenues . Investigation of economy-inter
change agreements and elements of costs for thermal equipment rendered idle
by the nuclear plant resulted in the conclusion that higher revenues for off -peak
energy are not justified .”
To deal with the last point first, any capacity that is " rendered idle " by the
nuclear plants will remain idle only until the load grows to accommodate the
nuclear plants. Since the growth of peak load on the PG & E system alone is fore
cast to be in excess of 650 MWe per year,38 the idling would extend at most only
four years. Crucial to the argument, of course, is the need to integrate the plants
into the various utility networks. In this respect , the California Power Pool
proposal is instruetive ; the proposal letter states :
" However, should the State decide to install initially its own atomic generating
facilities, the suppliers are willing, as we have indicated in previous meetings, to
cooperate in contracting for the integration of such facilities into our intercon
nected systems and for the operation of the plant by one or more of the
suppliers.'" 34
The Power Pool contract, incidentally, established 3 mills /kwh as the rate
to the California project, and this is the lowest rate available to any of the
Pool's customers, based on the large block required. By contrast the Metro
politan Water District, another large user, paid 544 mills/kwh for off -peak
energy.36 Thus we might infer that in the " early years” revenues will be substan
tially above 1.5 mills ( not "slightly" ) ; also since the floor is somewhere around
1.3 to 1.4 m /kwh representative of private utility incremental costs, " later years"
can hardly result in “ much lower” revenues than the 1.5 m/kwh assumed . On
balance, 1.5 m/kwh appears to be an extremely unlikely assumption as to off
peak revenues over the next 75 years . Even on an economy-interchange basis,
revenues should easily be in the 2.25--2.5 m /kwh, and that is probably a mini
mum estimate. Needless to say , at higher revenues, the nuclear plants turn out
to be quite effective contributors to a Development Fund .
NUCLEAR VERSUS HYDRO FOR THE COLORADO BASIN
The preceding discussion has for the most part focused on the economics of
nuclear power in the abstract ; the Parsons Study, however, is intended as a
specific comparison of nuclear plants versus hydro plants as contributors to
the Basun Development Funds. In evaluating this specific comparison , the Par
sons Study has applied what, for want of a better term , might be described
as " Robinson Crusoe Economics.” The meaning of this will become plain when
we consider how a “ comparable” nuclear alternative was selected .
Hydro
The two dams have an aggregate rating at site of 2100 MWe, and the largest
generating unit is 250 MWe, so the rating with one unit down is 1850 MWe at
site. Hualapai at 1500 MW would primarily supply energy to Southern California ,
and Marble at 600 MW would primarily supply Arizona and the Central Arizona
Project pumps at Lake Havasu.

33 PG&E Application 49501 , op. cit., Exhibit G. Area load growth is in excess of 3000
MWe per year.
34 AÉC Authorizing Legislation — 1966, op. cit., p. 1568. The suppliers are_Southern
California Edison ,San Diego Gas and Electric, Los Angeles Department of Water and
Power, and Pacific Gas and Electric.
35 Ibid., p . 1573.
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The Parsons Study Nuclear Alternative
The Parsons Study selected a total of four 650 MWe nuclear plants, so that
with one unit out of service, the aggregate rating would be 1950 MWe, or 100
MWe more than the dams. They state that the fourth unit is intended pri
marily as backup. Also, transmission lines ( at initial cost of $ 141 million ) are
provided between Los Angeles and Phoenix ; when all four plants are located
at Los Angeles, this provides for the Arizona load ; when 3 are in Los Angeles
and one in Arizona, the lines " would still be required in order to provide the
necessary reserve backup for the one unit in Phoenix." 37
On the revenue side, however, hydro revenues are computed on the basis of
full rated capacity ( not one unit out capacity ) , while the nuclear plants are
credited only with the same generating hours and revenues as the dam with
the additional capacity during peaking hours and the added availability at other
hours given no credit. In the baseload case, all kilowatt- hours produced by the
nuclear plants in excess of those generated annually by the dams are evaluated
as off -peak despite the fact that 50 % of the hours in a week by utility definition
are on -peak hours, although the dams operate only 41 % of the time. In addi
tion, the deliverable capacity of Hualapai is only 1350 MWe and that of Marble
is only 552 MWe due to losses in transmission from the remote dam sites to
load centers. Since the nuclear alternatives are located at load, losses are negli
gible. These effects have not been evaluated in the Parsons Study. Thus for the
nuclear alternative, peaking revenues are substantially understated .
The Parsons Study thus envisions a comparable alternative to the dams as a
completely self-contained power generation system with its own full reserves, and
with full backup interconnection among units. It is as though in the service area
there were no other generating capacity, transmission lines, reserves, emergency,
interchanges, and the like hence the term “Robinson Crusoe Economics . "
However, the Parsons Study assumptions are not even least -cost " Robinson
Crusoe Economics”, as the following example shows : For three plants in Los
Angeles and one in Arizona, the $141 million transmission line at 3.222% and 50
year depreciation has an annual cost of $5.713 million plus annual operating and
maintenance costs of $ 1.973 million for a total annual cost of $7.686 million. Four
140 MWe gas turbine peaking units could provide 560 MWe capacity ( slightly
more than the deliverable capacity of 552 MWe of Marble ) for a total investment
cost of $ 44 million. Since they would be used only for standby we might assume
a 50 year service lifetime for these units, in which case the annual investment
cost is only $ 1.783 million , even assuming no credit for standby emergency service .
Thus even in the Crusoe world of the Parsons Study the cost of the nuclear alter
native has been overestimated by almost $ 6 million per year. Much the same ar
gument could be directed to the fourth nuclear plant. Since under the Parsons
Study assumption, it never receives any peaking power revenue, but instead re
ceives only 1.5 m /kwh, its replacement by five 140 MWe gas turbine peaking units
would cost about $ 55,000,000, or about $ 2.229 million per year, which is less than
the annual investment and operating cost minus the assumed baseload revenue
of the fourth plant. Of course, for realistic revenue projections, the fourth nu
clear unit would be preferred.
USE OF BUREAU OF RECLAMATION CALCULATIONS
A final point pertains to the estimates by the Bureau of Reclamation of annual
costs and contributions to the Basin fund. The Parsons Study has used without
modification the figures developed over the course of the past few years, which
have been shown to be of limited accuracy. In particular, since costs for the dams
were estimated some years ago, general price escalation during the intervening
period has raised the cost of the dams by some ten to fifteen percent. Also, the
calculations by the Bureau neglected certain other expenses, such as $34 million
36 Or 1880 MW net with two at Los Angeles and one in Arizona on-line.
37 Parsons Study. op . cit. , p . 41 .
39 Prepared Testimony of Alexander Lurkis , Alexander Lurkis Associates, Consulting
Engineers , before the Federal Power Commission, Project No. 2338, ( Cornwall Project ),
1966 .
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for an after -bay on the river below Marble Canyon Dam to re- regulate the flow
of the Colorado through the Grand Canyon, an undetermined amountas compen
sation to the Hualapai Indian tribe for encroachment on reservation lands, and
a charge against power revenues for the amount of water evaporated by the
dams.
Hydro " Fuel"
With regard to this latter point, the Parsons Study has ( rightfully ) charged
the Arizona power plant with the cost of cooling water. The baseload plant is
assumed to use 13,000 acre feet per year, and the peaking plant, 5,700 acre feet,
charged at $ 50 per acre foot. Parsons also makes much of the phrase " The nu
clear plant requires fuel ; the hydroelectric plant requires none . " In the ordinary
sense of the word, perhaps not ; but hydroelectric power does require impounded
water, which is subject to evaporation and other losses. Evaporation is particu
larly critical in this instance since, as has been pointed out, the waters of the
Colorado River are already over-allocated ; thus every extra acre -foot evaporated
behind a dam is an acre- foot lost to some beneficial consumptive user further
downstream ."
When the purpose of a dam is flood -control or storage and diversion , the an
nual evaporation can with some justification be imputed to these items, but ( since
Lake Powell lies immediately above Marble Reservoir and Lake Mead immedi
ately below Hulalapai ) neither flood - control nor storage and diversion can be
claimed in this instance. Therefore, the annual reservoir evaporation in excess
of that which would occur in the absence of the dams is in a very real sense a cost
of the power produced. Although there is some uncertainty as to the actual ex
tent ofevaporation from the proposed reservoirs, the Bureau has admitted that
at least 85,000 acre - feet per year from Hualapai and 10,000 acre - feet from Marble
would be lost ( over and above what is presently lost from the stretches of the
river to be inundated ).41
In summation, then, the Parsons Study contributes little to our understanding
of either present nuclear power economics or the substitutability of nuclear power
for dams in the Lower Colorado Basin .

THE GRAND CANYON CONTROVERSY : LESSONS FOR FEDERAL COST -BENEFIT PRACTICES
( By Alan Carlin ,' the RAND Corporation , Santa Monica , California )
Over the last decade the economics profession has devoted considerable energy
to suggesting practical procedures for improving the evaluation of water resource
projects." It would be difficult, however, to find any area of public policy in which
the profession's recommendations have been so nearly unanimous or met so little
acceptance in practice. Few cases provide a better illustration of how little
change has occurred than the bitter controversy that raged during the 89th
Congress over the construction of two dams in the Grand Canyon. This probably
represents the first time that a Federal water resource agency has had to make
a serious public defense of its economic justification for a major project prior
to its authorization as the result of an attack based on the improved procedures
recommended by the profession .
39 The Navajos apparently would not object to some compensation also.
40 In this instance, to Southern California , since it currently withdraws from the Colo
rado more water than that to which it is entitled under the Supreme Court decision.
11 At an imputed cost of $50 per acre- foot - typical of municipal and industrial rates ob
tainable for water - the annual cost of the hydro " fuel" would be $ 4.75 million .
1 Any views expressed in this paper are those of the author. They should not be inter
pretedas reflecting the views of The RAND Corporation or the official opinion or policyof
any of its governmental or private research sponsors. Papers are reproduced by The RÄND
Corporation as a courtesy to members of its staff.
I am indebted to Jack Hirshleifer, William E. Hoehn , and William A. Johnson of The
RAND Corporation for their comments.
2 For a fairly complete bibliography of this work, see A. R. Prest and R. Turvey , " Cost
Benefit Analysis : A Survey,” The Economic Journal, No. 300, December 1965, pp. 731-735.
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The latest round of the Grand Canyon controversy provides ample material
concerning the deficiencies of the economic criteria currently used by Federal
water resource agencies. It is the purpose of this article to review this material.
Althought the controversy over the dams has led to a reversal of the Administra
tion's stand on them and some expressions by the leadership of the Interior
Department of a desire to examine alternatives to these particular dams * and
in the future to all projects before they are submitted to Congress, there is
little indication that the Administration plans the major overhaul of the eco
nomic criteria and project review procedures that would be required to insure
that the future development of water resources would be more in accord with
economic principles.
BACKGROUND
The Grand Canyon controversy arose because of the proposal to build two
dams in the Canyon as part of the proposed Colorado River Basin Project, one
in Marble Gorge and the other in Bridge Canyon . Bridge Canyon Dam ( now to
be called Hualapai Dam as part of an agreement made with the Indian tribe of
the same name ) would be located 53 miles downstream from Grand Canyon
National Monument while Marble Canyon Dam would be 12.5 miles above the
boundary of Grand Canyon National Park. Backed by seven Southwestern states,
the Project was opposed primary by conservationists ( particularly the Sierra
Club ) and the Pacific Northwest .
The publicly stated purpose of the dams is to provide revenue to subsidize
the Central Arizona Project (CAP ) to bring Colorado River water to the Phoe
nix -Tucson area from the existing Lake Havasu impounded by Parker Dam.
It has been shown, however ( and admitted with certain reservations by the
Bureau of Reclamation ? ) , that the dams are not needed to finance the CAP at
all, and that their real but little publicized purpose is to build a fund for the pos
sible future importation of water into the Colorado River ( presumably from the
Columbia River ) if and when this should prove to be politically and economically
feasible.
Briefly stated , the economic controversy over the Projects arose largely as a
result of a study 10 by Dr. William E. Hoehn and the author that concluded that
the benefit-cost ratios for both projects are less than one -to -one when compared
with nuclear alternatives. The differences between the various estimates are
shown in Table 1.
8 The battles over the proposed Grand Canyon dams during the 89th Congress constitute
something of a separate chapter in the long history of disputes over the Colorado River
and the Central Arizona Project. For once,the proponents presented a united front, but
faced the much more militant opposition of conservation groups and the Pacific Northwest.
Although approved by the House Interior Committee, the Colorado River Basin Project
died in the House Rules Committee, apparently because of fears as to what might happen
to it if it reached the floor. On February 1, 1967, Secretary of the Interior Stewart Udall
announced a revised Administration plan for the development of the Lower Colorado that
excluded both of the Grand Canyon dams.
* In September 1966 , Secretary Udall proposed that nuclear power plants be substituted
for theGrandCanyon dams in the Colorado River Basin Project.
5 Luther J. Carter reports in “ Grand Canyon Dams : Interior To Ask, “Are They Neces
sary ?! " Science, Vol . 154, October 7, 1966, p. 134 , that a speech in July 1966 by John A.
Carver, then Under Secretary of the Interior, but reflecting Secretary Udail's views,
amounted to a frank admission that the traditional approach [ to water resource develop
ment planning] was faulty.
Carver said that Congress and the public should be informed of the alternatives to
hydropower as a means of financing water projects. “ Present procedures, " he said ,“ do
Classically , legislation ,
not provide an adequate comparison of such alternatives.
whether it be for a project or a government policy, has been presented by theexecutive
branch to the legislative branch as an act of advocacy, the best possible case for a par
ticular course of action or a single project. The process of identifying alternatives
indeed of discovering whether any exist – is left to the arena of countervailing powers
in the political process." .
6 See U.S. Congress, House, Committee on Interior and Insular Affairs, Lower Colorado
River Basin Project. Hearings before Subcommittee, 89th Congress, August 23 to Septem
ber 1 , 1965 and May 9 to 18, 1966, Serial No. 89–17 (hereafter referred to as Hearings) .
? Hearings, pp . 1378 and 1397 .
8Jeffrey Ingram , “ Study of the Effect of Accelerating the Pay-Out of the Municipal and
Industrial Costs : Lower Colorado River Basin Project,” Hearings, pp . 1472–1476 .
9 Representative Craig Hosmer, “ The Battle of Grand Canyon ," Per Se, Vol. 1 , No. 4,
Winter 1966, p. 23 .
10 Alan P.' Carlin , “ Economic Feasibility of the Proposed Marble and Bridge Canyon
Projects, ” Hearings, pp . 1497-1512. This includes Alan P. Carlin and William E. Hoehn ,
" Is the Marble Canyon Project Economically Justified ?" originally printed as P - 3302 by
The RAND Corporation, February 1966.
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TABLE 1. — Benefit- cost ratios estimated for Grand Canyon dams ( Carlin - Hoehn )
[ Ratio to 1 ]

Dam

Original
(1)

1. Marble Canyon .
2. Bridge Canyon (Hualapai) .

With
added
quantifica
tion

Bureau of
Reclamation

(2)

(3)

0.95
86

0.79

1.7
2.0

NOTES ON LINES
1. Col. ( 1 ) : Based on use of General Electric Co. nuclear plant and fuel costs, 10.55
million acre-feet streamflow ,600 mw nuclear alternative, and 348 percent interest. Use of
lower plant and fuel costs and streamflow, and higher interest rates, all of which are prob
ably more realistic, would lower the benefit -costratio below this base case. Thefigure given
is from Alan P. Carlin andWiliam E. Hoehn , “Is the Marble Canyon Project Economically
Justified ?" reprinted in U.S. Congress , House Committee on Interior and Insular Affairs,
Lower Oolorado River Basin Project, hearings before subcommittee , 89th Cong., 2d sess .,
serial No. 89–17, pt. II , May 9 to 18, 1966, p . 1510. This figure also overstates the benefit
cost ratio because it does not include various less easily quantified factors discussed in the
paper that on balance are judged to favor the project. Col. ( 2 ) : Includes additional minor
unquantified costs of the alternative insisted upon by Representative Morris Udall, as well
as partial additionalquantification of project costs, as derived in Alan P. Carlin and
William E. Hoehn, " Mr. Udall's 'Analysis' : An Unrepentant Rejoinder," hearings, p . 1534.
This figure still overstates the benefit-cost ratio because of the presence of still other un
quantified project costs and continued use of the generous assumptions listed under col. ( 1 ) .
Col. ( 3 ) : U.S. Department of the Interior, Bureau of Reclamation, Pacific Southwest Water
Plan , supplemental Information Report on Marble Canyon Project, Arizona , January 1964 ,
p. 24.
2. Col. ( 1 ) : Based on use of General Electric plant and fuel costs, project report stream
flow , 348 percent interest, and a combined 762 mw nuclear plant and 588 mw pumped
storage plant, as derived in hearings , pp . 1511-1512. Col. ( 3 ) : U.S. Department of the
Interior, Bureau of Reclamation , Pacific Southwest Water Plan , Supplemental Information
Report on Bridge Canyon Project, Arizona, January 1964, p. 22.
BUREAU'S QUESTIONABLE BENEFIT - COST PRACTICES
In the course of the controversy," as the Bureau of Reclamation sought to de
fend its analysis, it developed that the differences resulted from a number of
economically questionable procedures the Bureau had used in computing its
benefit -cost ratios. Of these, 12the most important from the point of view of eco
nomic theory are as follows :
( 1 ) Choice of what was claimed to be the " most likely " alternative rather
than the least cost alternative
( 2 ) Use of higher interest rates and taxes in evaluating the alternative than
the project
( 3 ) Insistence that any alternative must distribute energy to exactly the same
customers as would allegedly be served by the Project, without regard to the
objective of minimizing the cost of meeting demand in a regional power system.
In addition, although the Carlin-Hoehn study did not make a major issue out
of it, we nevertheless objected to :
( 4 ) The use of a rate of interest below even current costs of borrowing by the
Federal Government and with no allowance for the economic risks of the projects.
are
11 The major published statements by each side besides " Economic Feasibility
Morris K. Udall , “ Analysis of Alan P. Carlin's Testimony - Economic Feasibility of the
Proposed Marble and Bridge Canyon Projects , May 1966,' ” Hearings, pp. 1516–1519 ;
Bureau of Reclamation , “ Analysis of Alan P. Carlin's Testimony - 'Economic Feasibility
of the Proposed Marble and Bridge Canyon Projects' May 1966, " Hearings, pp. 1519-1521 ;
Alan P. Carlin and William E. Hoehn, “Mr.Udall's 'Analysis'! An Unrepetant Rejoinder,"
Hearings, pp . 1521–1535 ; Laurence I. Moss, “Considerations in the Use of Nuclear Power
as Compared with Power from the Grand Canyon Dams," Hearings, pp. 1558–1563 ; Morris
K. Udall , “ Analysis of Laurence I. Moss's Testimony, 'Considerations in the Use of Nuclear
Power as compared with Power from the Grand Canyon Dams' May 1966 ,” Hearings, pp.
1548–1549; and L. I. Moss, " Comments
onMorris K. Udall's
Analysis of the Testimony of
L. I. Moss," Hearings, pp. 1550-1551.
13 This by no means exhausts the list of differences ; most of the others are items of less
theoretical interest, such as the Bureau's omission of the value of water evaporated from
the reservoirs and price increases since the Bureau made its estimates.
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( 1 ) and ( 2 ) Most Likely Alternative and Higher Interest Rates
The Bureau defended 13 its use of what it claimed to be the " mostly likely"
alternative on the basis of a Senate Document.14 This Document states that “ The
usual practice is to measure ( electric power benefits ] ... in terms of achieving
the same result by the most likely alternative means that would exist in the ab
sence of the project.16 Further, the Document says that ,
When costs of alternatives are used as a measure of benefits, the costs should
include the interest, taxes, insurance, and other cost elements that would actually
be incurred by such alternatives rather than including only costs on a comparable
basis to project costs as is required when applying the project formulation criteria
under paragraph V - C - 2 ( d ) .16
In the case of the Grand Canyon dams, the Bureau obtained the costs of the
“ most likely ” alternative from the Federal Power Commission, which inter
preted the concept as follows :
" The alternative to a hydroelectric project should be the lowest cost alterna
tive that normally would be selected for the most economic growth of the re
gional power supply in the absence of the project. The alternative power costs
should be based on the types of financing, public or rivate, that would be ex
pected to apply to the alternative plant. In the case of the Marble Canyon
project, we believe that the alternative cost should be based upon a weighing
of the cost of power from private and non - Federal public sources in the area in
proportion to the amount of power expected to be provided by these sources.
With the exception of the TVA area, it has been the policy of Congress not to
authorize the construction of Federal thermal-electric plants. A federally fin
anced nuclear plant is not, therefore, a reasonable alternative to hydroelectric
power development outside the TVA area.” 17
This directly conflicts, it should be pointed out, with stated Commission policy
with respect to projects that come before it for licensing under the Federal Power
Act. In Idaho Power Company 18 the Commission said that :
"When the comparative economics of two mutually exclusive plans are to be
delivered , it is essential that all plans be compared on as similar a basis as is
possible from the record, and this would include the use of the same assumed
basis of financing, whether that be private financing or Federal financing. "
Specifically, in computing the cost of the alternatives to the Grand Canyon
dams, the FPC used the cost of power from five existing steam - electric plants
“ based on a combination of both private and non -Federal public financing in
proportion to the electric power requirements of these groups in the market
area . " 19 The Commission does not state exactly what average rate it effectively
used for capital charges, but it was probably between 10 and 15 per cent.*
Ignoring differences in depreciation charges, this can be compared with the 3.17
per cent used by the Bureau.21
Whatever its legal standing may be, the trouble with the “most likely" alter
native principle is that there is no economic justification for its use and no
objective standards for its application. The “ most likely " alternative is inher
ently a matter of judgment. Its faithful application would involve attempting
to foresee whether a privately or publicly owned utility would build the mar
ginal addition to a regional grid at some time in the future ( due to the longer
construction period generally required for a hydroelectric project) and to infer

13 Analysis ..., Hearings, op . cit ., p . 1520.
14 U.S. Congress, Senate, Policies, Standards, and Procedures in the Formulation, Eval
uation , and Review of Plans for Use and Development of Water and Related Land Re
sources, Document No. 97, 87th Congress, 2nd Session, 1962 .
15 Ibid., p . 10.
16 Ibid ., p. 8 .
17 Memorandum of May 11 , 1966 , to the Commission from F. Stewart Brown , Chief,
Bureau of Power , on the subject of " Marble Canyon Project, Arizona" ( unpublished ) , p. 1 .
18 14 F.P.C. 55 , 63 , as quoted in Federal Power Commission , “ Decision , Arizona Power
Authority, Project No. 2248, upon Application for License under Section 4 ( e ) of the
Federal Power Act ( issued September 10, 1962 ) ," p. 31 .
19 Memorandum of May 11 , 1966, op. cit., p. 2.
20 The FPC states (ibid ., p. 2 ) that the five plants had capital costs of $102 to $ 120
per kw and that the computed cost of power was $19.05 per kw-yr plus 3.37 mills per kwh.
The fixed charge of $19.05 is 17.3 per cent of $ 110, but this no doubt includes other fixed
costs besides capital charges on the generating plants.
a U.S. Department of the Interior, Bureau of Reclamation, Pacific Southwest Water
Plan, Supplemental Information Report on Marble Canyon Project, Arizona, January 1964,
p. 25. This figure includes depreciation of 0.17 per cent. The assumed life of the Commis
sion's steam plants was presumably less than the dams, so that depreciation would be
higher and the two rates of interest not strictly comparable.
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the type of plant , location , and cost of such a plant. The approximations in
evitably involved in applying such a criterion have already been suggested by
the FPC Memorandum . In this particular case, the rapid introduction of nuclear
power for new projects in the last few years suggests that the application of
the " principle " may have engendered particularly inaccurate forecasts of alter
native costs.
But even assuming that the Bureau or FPC can divine what is the “most likely "
alternative, the principle runs into theoretical problems because the hypothetical
utility is very likely to face quite different factor costs ( particularly for capital)
and taxes in selecting the type of plant to be built as its marginal project, and in
costing the marginal plant. The result is that the power benefits of the hydro
electric project are valued at the cost to the hypothetical alternative supplier
rather than the cost to the nation, the relevant consideration in cost-benefit anal
ysis. This means that benefits are inflated by the amount of federal, state, and
local taxes and added capital costs the alternative supplier must pay. Taxes
generally do not represent a real resource cost to the nation — just a political ac
ceptable way of raising revenue. Although the implicit interest rate used to
derive the cost of the “most likely" alternative is probably close to that which
pure economic theory would require the Project to use, the appropriate interest
rate is subject to some dissent. Not subject to dissent, in the author's opinion, is
that the same interest rate must be applied to the evaluation of both the project
and the alternative.2 To do otherwise is to value the resources used at different
prices and hence to compare final cost estimates that are not comparable.
Senate Document 97 seeks to justify the use of the " most likely " alternative on
the basis that this " standard affords a measure of the minimum value of such
benefits or services to the users. ” ” This, however, ignores the fact that in power
development the choice is almost always between competing alternative sources
rather than between power and no power in an area . The economic analysis should
therefore also be directed at the same question. To attempt to enter the murky
world of " value to the users ” in order to decide which alternative is more eco
nomical is not only impirically difficult, but also irrelevant to the economics of
power development.
( 3 ) Transmission Costs
The Bureau insists that transmission costs of $6 per kw -yr be included in the
cost of any alternative to Marble.2 This compares with $6.68 per kw -yr used in
their Marble calculations. Representative Morris Udall, the leading Congres
sional advocate of the Colorado River Basin Project, explains * that " It is our
contention , no matter where in the five states ( California, Nevada , Arizona, New
Mexico, and Utah ) that a nuclear alternative or alternatives would be located ,
or even if you put one in Arizona and one in California , that substantially the
same expenditure would be necessary to transmit the peaking power from the
nuclear alternative to the same load centers as peaking power from the hydro
plants will be delivered .”
He then “ demonstrates” the need for transmission facilities by showing the
amounts of peaking power which, he claims (without supporting references ),
"will be required to be delivered to each load center.” This includes about seven
per cent for Utah and Northern New Mexico, despite the Federal Power Commis
sion's statement that in its computations of the cost of the "most likely " alterna
tive it assumed that “ Arizona, Southern California , and Southern Nevada would
be the [ only ] area in which power from the two hydroelectric projects would be
marketed . " 27 But even assuming that Mr. Udall was factually correct as to the

23 Perhaps he best reference is Otto Eckstein , Wa -Resource Development, Cambridge,
Harvard University Press, 1958, p. 242.
23 Op. cit., p. 8 .
24 " Analysis
Hearings , p. 1521 .
25 Based on U.S. Department of the Interior, op. cit ., pp. 18, 20, and 25. Interest and
amortization charges of $4.65 per kw-yr are computed on the basis of a 3.17 per cent return
( 3 per cent interest plus depreciation as used by the Bureau , p. 25 ) , and 8.5 per cent allow
ance for interest during construction ( as in Bureau calculations, p. 25 ) . At 348 per cent
interest, the equivalent cost is $ 6.83 per kw-yr.
23 " Analysis of Laurence I. Moss's Testimony . , ," Hearings, p . 1548.
27 Memorandum of May 11, 1966 , op. cit., p . 2. It is interesting to note that no part of
Utah is even shown in the " Power Market Areas" for either the Marble or Bridge Canyon
Projects by the Bureau of Reclamation ( see U.S. Department of the Interior , Bureau of
Reclamation , Pacific Southwest Water Plan , Supplemental Information Report on Bridge
Canyon Project, Arizona , January 1964, Drawing 65–314-28° an Marble Canyon Project
Report, op . cit., Drawing 65–314–25 ) .
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proposed distribution of Marble and Bridge power, his claim that substantially
the same distribution costs would be required can only be said to be highly
dubious.
Even if one accepts Mr. Udall's assertion that the alternatives must serve
exactly the same load centers as he alleges would be served by the dams, it does
not follow that substantially the same costs would be involved. Nuclear alterna
tives can be placed much closer to load centers than the singularly remote Grand
Canyon , and there is a marked difference between the costs of transmitting power
east and west across Arizona and Southern California . By placing the alternative
to Hualapai Dam near Los Angeles and the Marble alternative at Lake Havasu,
most of Mr. Udall's alleged power distribution could be served with little addi
tional transmission expenditures beyond a transmission line from Lake Havasu
to Phoenix . 28
The marked difference between the cost of transmitting power east and west
across Arizona and Southern California reduces, if not eliminates, the cost of
serving the remaining bits and pieces of load that Mr. Udall claims outside the
major metropol
centers near Phoenix and Tucson and along the Southern
California Coast. Because present and planned generating capacity in Northern
Arizona and nearby areas of adjoining States greatly exceeds present and pro
jected peakload demands in the same area , there are now and are expected to be
in the foreseeable future substantial exports of power to Southern California .
Consequently, the cost of transmitting power eastward along present ( and even
tually planned ) west-bound transmission routes from a Los Angeles-based alter
native can be said to be negative. These savings are equal to the incremental
costs of transmitting an equal amount of power in quantity and timing west
ward.29 These savings should be enough to pay for a substantial part and perhaps
all of the transmission facilities that may be included in the Bureau's estimates
from existing and planned west-bound facilities to load centers allegedly to be
served by the dams in Eastern California, Northern Arizona, Southern Nevada,
and Southern Utah .
But in any case, there is no particular reason to believe Mr. Udall's statement
as to the proposed distribution of Grand Canyon power is correct. Mr. Udall
has not furnished any sources for his distribution , nor has the Bureau ever fur
nished a detailed analysis as to the length, voltage, or routes of proposed Bureau
financed transmission facilities. Since no contracts have been signed with poten
tial users, this is hardly surprising. But even more important, it is really unim
portant what the distribution would be since Mr. Udall is by no means correct
in claiming that the alternatives to the dams must serve exactly the same
customers. Perhaps the best theoretical formulation
available is that recently
80
suggested by A. R. Prest and R. Turvey :
“ The ( electric ) supply system constitutes a unity which is operated so as to
minimize the operating costs of meeting consumption . ...
“ If we now try to apply in the principle of measuring benefits by the cost sav
ings of not building an alternative station it follows from the system indepen
dence just described that the only meaningful way of measuring this cost is to
ascertain the difference in the present value of total operating costs in the two
a very
cases and deduct the capital cost of the alternatives.
In general,
complicated exercise involving the simulation of the operation of the whole sys
tem is required .”
It has not been possible for the author to carry out such a simulation , which
would , in any case , be quite difficult given the lack of information on Bureau mar
keting plans. Nor has the Bureau made such a study available. However, be
cause of the market -oriented nature of nuclear power plants, it is apparent that
such a study would show that the transmission costs of the system with the nu
clear alternatives would be substantially less than that of the system with re
28 This was included in the costs of the Carlin -Hoehn Lake Havasu alternative ( see " An
Unrepentant Rejoinder." op . cit., Hearings, pp. 1532–1534 ). The costs of the alternative
included generating off-peak power for the Central Arizona Project pumps, but could be
adjusted for purely peaking operation .
29 Where the westbound lines would otherwise all be used during both off- and on -peak
hours, the savings would only amount to the transmission losses for an equivalent quantity
of power during on -peak hours. But where particular westbound lines would otherwise
have to be built and one or more lines are used only for transmitting peaking power, the
savings would amount to the full annual cost of building and maintaining lines to carry
an equivalent quantity of power , as well as the transmission losses. These larger savings
would seem to apply at least as far east as Hoover Dam and the Colorado River.
80 Op. cit ., p. 710.
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source - oriented dams that would be located far from any load center. In fact,
given that the Bureau apparently plans to tie in its transmission system with
that of WEST Associates, and to serve many of the same customers as WEST,
and that the WEST System will exist of without the dams, it would appear to be
a safe assumption that a systems analysis would show that the transmission costs
of the alternatives could be approximated by the cost of transmitting power to
the nearest load center capable of absorbing the power . Where the alternative
was assumed to be located in or very near a major load center, such as Los An
geles, the transmission costs were therefore assumed to be negligible in the Carlin
Hoehn study.
Such a systems analysis would result in much more than lower transmission
costs for the system with the nuclear alternatives, however. It would also show
very substantial savings in generation costs for the system including the nuclear
alternatives compared to those implied by the Carlin-Hoehn study. These savings
would result from the substitution of the lower cost nuclear plants for higher
cost thermal generation during off-peak hours. In order to insure comparability
with the dams, the Carlin- Hoehn study imposed the artificial handicap of using
the alternative nuclear plants only for on -peak generation . Since they would have
the lowest operating costs on the system , they would actually be used to displace
conventional plants with higher operating costs, which would then be relegated
to peaking service. A rough computation suggests that a systems analysis might
show a reduction in the system's cost of the nuclear alternative to Marble by as
much as 25 per cent of annual Marble costs. *
( 4 ) Abnormally Low Interest Rates
The Bureau of Reclamation insisted that the correct interest rate to use in the
computations was 318 per cent. This claim once again rested on Senate Docu
ment 97, which prescribes that the interest rate to be used in cost -benefit studies
is the average rate for outstanding U.S. Government securities of at least 15
years maturity at issue.32
There are several problems with this criterion for the selection of an interest
rate. First of all , present interest rates would seem to offer a better guide to rates
at the time of construction of a project now being considered than an average of
past rates, particularly when the average may reflect a large representation
from the 1930s when abnormally low rates prevailed . Secondly, the selection
of rates from U.S. Government securities of at least 15 years maturity at issue
is a biased sample of even past long -term interest rates because of the 444 per
cent ceiling imposed by Congress on interest payable on Treasury bond issues
maturing in more than five years. Whenever interest rates exceed this level , as
in 1966, the Treasury is forced into short- term borrowing, which is not reflected
in the averages computed according to the formula. Finally, even if the formula
accurately represented the present cost of long -term Government borrowing, it
does not include any allowance for the economic risks of the projects considered .
Government bond rates are probably an accurate reflection of the cost of risk -free
capital, but Federal water projects have proved to be far from economically
risk -free.88 One careful study recommended a rate of at least 10 per cent at a
31 By making a few reasonable assumptions, it is possible to make a rough order- of-mag
nitude estimate of the savings included. If it is assumed that a base loaded nuclear or
thermal plant operates 85 per cent of the time and a peaking plant 40 per cent, the off-peak
generation involved is 45 per cent. If the operating costs of the nuclear plant are 1.5 mills
per kwh ( as in the GE fuel costs shown in the Carlin -Hoehn nuclear alternatives to
Marble) and 3 mills for thermal (certainly a lower bound for the least efficient base
loaded plant in the Pacific Southwest - see, for example, U.S. Congress, Joint Committee
on Atomic Energy, AEC Authorizing Legislation , Fiscal Year 1966 , Part 3 , Hearings, 89th
Congress, 1st Session, March 11 to April 13, 1965, pp. 1570-1572 ), then the 550 mw nu .
clear alternative to Marble should be credited with savings of ( 550,000 kw ) (8,760 hrs / yr )
( 45 per cent ) ( $0.0015/kwh ) = $ 3.25 million. This is 24 per cent of quantified Marble costs
of $ 13.22 million ( see Hearings, p . 1534 ) .
32 Op . cit., p . 12. The complete statement reads as follows :
" The interest rate to be used in plan formulation and evaluation for discounting future
benefits and computing costs, or otherwise converting benefits and costs to a common
time basis shall be based upon the average rate of interest payable by the Treasury on
interest-bearing marketablesecurities of the United States outstanding at the end of
the fiscal year preceding such computation which, upon original issue, had terms to
maturity of 15 years or more. Where the average rate so calculated is nota multiple of
one-eighth of 1 per cent, the rate ofinterest shall be the multiple of one -eighth of 1 per
cent next lower than such average rate."
33 A thorough theoretical discussion of the whole interest rate question can be found in
Jack Hirshleifer , James C. DeHaven , and Jerome W. Milliman, WaterSupply : Economics,
Technology, and Policy, University of Chicago Press, 1960, pp. 114-151 .
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time when long -term Treasury bond rates were about 4 per cent.34 No doubt the
authors would recommend somewhat more now.
The Carlin-Hoehn study made a major concession to dam proponents by using
the Bureau's 348 per cent interest rate, although it noted that the use of higher,
more suitable interest rates would further weaken the economic case for the dams.
Other faulty evaluation procedures
Although the transmission dispute revolves around some of the more technical
issues of benefit -cost analysis, it is already evident that most of the problems
stem directly from the basic cost-benefit procedures currently used in the eval
uation of water resource projects by the Bureau of Reclamation and other Federal
agencies. Some of the faulty economics found in the present procedures have
already been outlined. Others, such as the overly -generous treatment of secondary
benefits, are not hard to find. It would not be difficult, in fact, to attack the cost
benefit ratio itself as a suitable criterion.35
Perhaps the most serious of the faults with the present procedures that have
not as yet been discussed is the permissive definition of secondary benefits as
“ the increase in the value of goods and services which indirectly result from
the project as compared to those without the project. Such increase shall be net
of any economic
nonproject costs that need be incurred to realize these secondary
9 36
benefits .”
The abuses that such definitions can lead to have been repeatedly
documented and analyzed. Very generally speaking, such benefits should only
be assumed when it can be shown that the factors involved in the production of
these goods and services would otherwise be unemployed during the construction
of the proposed project.
Another incorrect procedure prescribed in Senate Document 97 is that “ prices
used for project evaluation should reflect the exchange" 38
values expected to prevail
at the time costs are incurred and benefits accrued , " even though it has been
repeatedly pointed out that both costs and benefits should be evaluated in the
same prices. *
After all that has been written about the evaluation of water projects, it would
be naive to assume that the thinking represented by Senate Document 97 and
its application to the Grand Canyon controversy results entirely from ignorance
of economic principles ; much more can be explained by the political realities of
the situation. The most important of these realities is the mutuality of interest
between members of Congress anxious to obtain projects beneficial to their con
stituents and Federal water agencies looking for more business. Loose evaluation
criteria serve the ends of both ,“º as does the practice of having the agencies them
selves apply these criteria to individual projects.

SIERRA CLUB, ALBUQUERQUE, NEW MEXICO 87104
CAN WE END THE GRAND CANYON CONTROVERSY HAPPILY ?
( By Jeffrey Ingram , Southwest Representative )
The Grand Canyon controversy is at a crucial point. It can be ended now ;
and what is decided this month will determine whether the conflict will be
amicably resolved or whether a bitter struggle will be renewed. The responsi
bility is shared by all of us on every side of this complex subject. Wishing to
go on to other, more constructive work, we offer this memorandum , which we
believe provides a basis for negotiation on , and solution of, the problem .
In brief, the repayment analysis of the Lower Colorado River Basin Project,
which appears on the next page, shows that more water could flow to Phoenix
and Tucson sooner , with less cost to the water user, the power user, and the
general taxpayer, than any other plan advanced.

34 Ibid ., p. 146 .
35 See, for example, Roland N. McKean , Efficiency in Government through Systems
Analysis, New York , John Wiley, 1958, and " Hirshleifer, op. cit ., pp. 137–138.
36 Senate Document No. 97, op . cit., p. 9 .
37 See McKean , op. cit. , pp. 154-163, and Hirshleifer, op . cit ., pp. 126-131 .
38 Op. cit., p. 12 .
39 Hirshleifer, op. cit ., p. 142 and McKean , op. cit. , pp. 180-182 and 222 .
40 Interestingly enough, what was to become Senate Document 97 was originally signed
by the Secretaries of the Army, Interior , Agriculture , and Health , Education, and Wel.
fare, although no doubt prepared by their staffs ( including the Bureau of Reclamation
and the Corps of Engineers ).
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Lower Colorado River Basin project repayment analysis without construction of
Grand Canyon dams — 2,500 c.f.s, aqueduct
Hoover Dam fund

Aid to
Lower
Colorado
River
Basin
project

Lower
Colorado
River
Basin
project

!

1973
1974 .
1975 .
1976.
1977
1978
1979
1980 .
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990 .
1991 .
1992
1993
1994.
1995
1996 .
1997
1998
1999
2000
2001
2002
2003
2004
2005 .
2006
2007
2008
2009
2010
2011
2012
2013
2014 .
2015 .
2016 .
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031.

Municipal and industrial

$6,368
6, 347
6, 326
6 , 305
6,284
6 , 263
6, 242
6 , 221
6, 200
6,179
6, 158
6, 137
6,116
4,951

$ 6,368
12, 715
19, 041
25, 346
31, 630
37,893
44, 135
50, 356
56, 556
62, 735
68,983
75, 030
81 , 146
86, 097
86 , 097
86, 097
86,097
86, 097
86 , 097
86, 097
86 , 097
86, 097
86 , 097
86,097
86, 097
86, 097
86, 097
86, 097
86 , 097
86 , 097
86, 097
86 , 097
86, 097
83, 101
69, 866
56, 684
43, 554
30, 488
17, 464
4, 484
0

Net
operating
revenue

-- $32
3,333
3,541
3, 723
5, 645
6 , 001
6,342
6, 675
7,031
7,362
7, 694
8, 025
8, 356
8, 688
9, 029
9, 359
9,692
10, 022
10,359
10, 694
11 , 019
11,354
11 , 691
12, 002
12,337
12, 661
12, 972
13, 308
13, 308
13, 281
13, 271
13, 245
13, 245
13, 243
13, 207
13, 207
13, 181
13, 181
13, 171
13, 143
13, 143
13, 118
13, 106
13, 080
13, 080
13, 055
13, 053
13, 017
13, 017
12,991
12, 965
12,955
12, 930
12, 902
12,902
12, 867
12,839
12,839
12,839

Interest on
unpaid
balance,
at 3.225
percent

$1,176
4,718
4,969
6,863
6,965
7, 007
7, 040
7,062
7, 075
7,076
7,067
7,047
7,015
6,972
6,917
6, 848
6, 768
6 , 673
6 , 565
6, 237
5,889
5,520
5, 128
4,714
4, 277
3,816
3,330
2,819
2, 281
1 , 727
1 , 156
569

Unpaid
balance

Irrigation

Net
operating
revenue

Unpaid
balance

$ 36, 477
$ 23, 151
146, 306
- $1,560
271, 448
-593
302, 635
154, 063
212, 820
2, 363
322, 091
215, 960
2,380
319, 711
217, 280
2, 089
317,622
218 , 286
2,052
315, 570
2,051
218, 984
313, 519
219, 371
2,018
311, 501
219, 415
1 , 991
309,510
219, 129
1 , 920
307, 540
218,502
1,967
305, 573
217, 524
1, 949
303, 624
216, 183
1,936
301, 688
1,921
214, 467
299,767
,855
212, 355
, 891 ELT 297
11,912
295, 964
209, 844
1,888
206,920
294, 076
1,857292, 219
203, 571
1, 840
193, 409
290, 379
1 , 821
182, 605
288, 558
171, 149
1, 805
286, 753
1,727285, 026
159, 010
1, 677
146 , 163
283, 349
132, 612
1,599
281, 750
1 , 485
118, 310
280, 265
278, 886
1 , 379
103, 274
1
285
,
277, 601
87, 402
276, 429
1 , 172
70, 734
275, 301
1, 128
53, 549
274, 189
, 112
35 , 8581
273, 126
1,063
17,627
0
1,033
272, 093
0
990
257,858
0
940
243, 675
293
229, 545
870
215, 468
201, 442
845
9187 ,456
0b805
752
0
173, 533
0
735
159, 655
ESOF 692
145,820
664132 , 038
617
118, 315
0
104, 635
600
547
91, 008
0
519
77, 434
485
63, 896
0
458
50, 42
0
405
36 , 999
0
23, 615
393
367
10, 283
0
324
0305
0
280
228
199
185
141
0
141

I. The bulk of this memorandum describes a repayment analysis for the Lower
Colorado River Basin Project. The analysis demonstrates that the costs of the
Project can be paid back :
( 1 ) without construction of any dams in the Grand Canyon , which extends
from Lee's Ferry to the Grand Wash Cliffs ;
( 2 ) without using revenues from Parker or Davis dams ;
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( 3 ) without federal construction of or investment in any type of power
generating facilities ;
( 4 ) without raising the rates for Hoover Dam power beyond their present
level.
Further, any Hoover revenues used in repayment of the Project will be repaid
by the beneficiaries of the Project.
Legislatively, repayment by this method could be accomplished by Section
403, H.R. 4671, 89th Congress, plus an amendment to the Boulder Canyon Proj
ect Adjustment Act which would provide that :
( 1 ) revenues from Hoover dam shall be used to aid in repayment of the
Lower Colorado River Basin Project ;
( 2 ) any revenue so used shall be repaid by the Lower Colorado River
Basin Project as soon as that Project is paid for.
II. A key to this analysis is the recently - signed contract between the Cali
fornia Department of Water Resources and four California power suppliers.
Under the contract , the utilities would supply off-peak power to pump water in
the California Water Project at the rate of three mills / kwh. ( See enclosed
clipping . ) This repayment analysis is based on the assumption that a similar
contract can be negotiated for the Lower Colorado River Basin Project. Since
not all pumping power can be supplied during off -peak hours, the analysis uses
a 65 % load factor as the switch -over point from off - peak to peak rates. The
peak rate used here was six mills /kwh. ( The switch -over point could have been
as low as 40 % without changing the analysis and its conclusions.)
The peak power requirements for pumping has been allocated to irrigation ,
since municipal and industrial water, being of necessity a firm supply, has first
claim . It should be noted that the conclusions would not be changed under any
other assumption about allocation of peak -rate pumping power.
If the two Grand Canyon dams are not built, then some 100,000 acre- feet of
water per year, which would have been evaporated off the reservoirs, becomes
available for diversion . This is a firm supply of water. The most advantageous
use of this water is for municipal and industrial needs and, if this extra water
had been used in the analysis , there would have been additional net operating
revenue of some $ 3.25 million available after the year 2010. Before that year,
some lower figure would be appropriate , depending on how much was allocated
to irrigation . However , in order to keep the present analysis as simple as possible ,
this extra water was not included in the calculations.
III . The repayment analysis presented stops with the repayment of the
Hoover dam revenues, and there is thus no build -up of any Development Fund .
It has often been pointed out that the main purpose for the Grand Canyon
dams, raising the rates for Hoover dam power, building a federally financed
thermal power plant, etc., is to build up a large Development Fund for augment
ing the Colorado River's water supply. Since all of these revenue-production
methods are controversial, and since the possible means of augmentation are
both speculative and controversial, we thought it best to leave the building -up
of a development fund to another time. The point of this memorandum is that
the Grand Canyon dams_one, two, or more, high, low, or middle- sized - are
unnecessary ; the Lower Colorado River Basin Project can proceed and succeed

them
with
ls . of Method : The figures for capital costs, water supply , power
. Detai
IVout
needs, interest rate, etc. , are those supplied to me by the Bureau of Reclamation
for the 2500 c.f.s. Central Arizona aqueduct , and used by the Bureau in its own
analyses . The Hoover Dam aid is extrapolated from the Bureau figures. The
methods used in this analysis are those of the Bureau, as provided for in present
4671.
H.R.
pract
ting
netand
opera
revenue for municipal and industrial water , as provided by
Theices
the Bureau , was adjusted to take account of the fact that the Bureau's cost for
pumping such water is 41/4 mills /kwh, while this analysis uses the three-mill
figure. Likewise, the net operating revenue figure for irrigation water was ad
justed to account for the different between 242 mills/kwh , the Bureau's figure,
and the three-mill and six-mill figures used here.
Using these adjusted revenue figures, the municipal and industrial costs were
repaid , with Hoover Dam aid used as it became available in 1991. Municipal and
industrial costs were paid off in 2004. No more aid from Hoover was used, and
all water revenues were used to pay off irrigation costs by the year 2024. The
Hoover dam aid was then repaid , using all water revenues, by the year 2031.
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[ San Francisco Chronicle, 11-19-60 ]
UTILITIES, STATE SIGN WATER -PUMPING AGREEMENT
The State Department of Water Resources and the director of California's
four largest utilities signed a contract yesterday pledging enough electricity
to pump Northern California water to the Southland.
Roughly, enough power to serve a city of two million will be provided to 42
separate pumping units along the 444 -mile pipeline to Los Angeles. The coopera
tion of the utility companies eliminates the need for the State to duplicate
costly, utility-owned facilities along the route.
Under the terms of the agreement, Pacific Gas and Electric Company will
supply 43 per cent of the power, Southern California Edison Company, 36 per
cent, the Los Angeles Department of Water and Power, 15 per cent and the
San Diego Gas and Electric Company , 6 per cent.
The agreement calls for the utilities to supply off-peak , steam-generated power
through their interconnected systems at a rate of three mills per kilowatt-hour.
Ultimately , sales under the contract are expected to reach $ 30 million annually
paid by the southern water users.
Most of the power will be used to boost the water nearly 3000 feet over the
Tehachapi mountains. The task requires pumps with a combined capacity of
1.7 million horsepower.
Department of Water Resources director, William E. Warne, said the project
is expected to save water users $20 million annually. The contract, he added,
makes the State the utilities' biggest customer.
" The contract we are signing today required two full years of exceedingly
complex negotiations, ” Warne said at the signing. “After general agreement
was reached on the principles and the rates involved , there still remained many
details to scrutinize.
“ The new director of the Department ( of Water Resources) now can move
with full confidence into the construction of the remaining facilities needed to
put the project into operation . "
Warne's administration will end with Governor Edmund G. Brown's.

SIERRA CLUB,
Washington , D.O. , January 30, 1967.
Re Lower Colorado Basin Project : Hualapai Dam or a National Water Com
mission ?
The PRESIDENT,
The White House,
Washington, D.C.
DEAR MR. PRESIDENT : The purpose of this letter is to transmit a documented
demonstration that the authorization of the proposed Hualapia Dam in the
Grand Canyon is antithetical to the purpose of the National Water Commission
that your administration has so wisely proposed. We urge for that reason that
your support for the Lower Basin Project be contingent upon establishing a
National Water Commission as previously recommended by you and the omission
of both proposed Grand Canyon dams- Hualapai and Marble Canyon.
The enclosed statement is by Jeffrey Ingram, whose testimony before the 89th
Congress showed that revenue from the Grand Canyon dams is not necessary
for Southwest water development, including the Central Arizona Project. His
contention was conceded to be right by the Bureau of Reclamation . His present
statement has been reviewed by Laurance I. Moss, nuclear engineer with Atomics
International, who has extended the reasoning of Dr. Alan Carlin and Dr.
William Hoehn of the RAND Corporation , also presented to the 89th Congress,
to show that the benefit- cost ratio of the proposed Hualapai Dam is less than
unity. Our petition of today before the Federal Power Commission for leave to
intervene explains in detail our separate concern about the proposed Marble
Canyon Dam.
The Sierra Club, in supporting the National Water Commission, understandably
does not commit itself to supporting all the conclusions the commission may
reach . We have our own commitment to try to protect the superb living things
and places that humanity and other forms of life may enjoy but cannot replace.

518

CENTRAL ARIZONA PROJECT

We know that either of the proposed Grand Canyon dams would irreversibly
change the Grand Canyon. The change would be so much to the lasting detriment
of the Grand Canyon that an extraordinarily greater cost would be justified for
an alternate solution to Southwest water development. Actually the alternatives
are likely to cost substantially less in dollars, and infinitely less in the cost
to mankind were there any further impairment of the Grand Canyon.
We urge you to join Theodore Roosevelt in the admonition, “Leave it as it is ,”
and to continue to support your earlier proposal to establish a National Water
Commission and thus bring fresh thinking to the solving of water problems.
Sincerely,
DAVID BROWER, Executive Director.

THE NATIONAL WATER COMMISSION V. HUALAPAI DAM
( By Jeffrey Ingram, Southwest Representative, Sierra Club )
Either the creation of the National Water Commission, or the authorization of
Hualapai Dam may be justifiably sought ; not both . For they represent con
tradictory ways of solving the water problems of the future.
The National Water Commission is to take a broad fresh look at the nation's
water resources and come up with recommendations which are not biased by
prior commitment or predetermined plan ( 1 ) . Hualapai Dam would be built
to provide a development fund for future water projects. This memorandum
argues that the existence of such a dam -based development fund is itself a “ prior
commitment and predetermined plan ,” and would make unbiased conclusions by
the National Water Commision imposible or irrelevant.
Authorization of Hualapai Dam would be a commitment to one particular
method of solving the future water problems of the West. This statement might
need to be qualifie if Hualapai Dam were an integra part of the operation
and financing of the Central Arizona Project in the sense that the CAP could
not succeed without that dam. The project can succeed, however, without the
dam ; no proponent of the Colorado River legislation now seriously contends
that the Hualapai Dam is necessary in this sense ( 2 ). The dam would provide
a convenient way to finance water development because it is the traditional
way ; but there are other ways ( 3 ) . Moreover, it is the very fact that it is the
traditional way that makes authorization of Hualapai Dam so dangerous.
What the proponents of Hualapai Dam lay their stress on is the need to
accumulate funds to help solve the long-range water problems of the Southwest.
They would extend the traditional method of funding reclamation projects far
into the future to pay for supplying water for various uses and from various
sources . Of the various sources being considered for augmented water supply
in the Southwest only large interbasin transfers, to move water from one basin
to another for agricultural purposes, need the money from Hualapai Dam ( 4 ) .
Paradoxically, the dam's contribution will be nowhere near large enough to
cover the costs of such interbasin transfers ( 5 ) and other subsidies will be
needed . In spite of the inadequacy of the Hualapai Dam's revenues, in the final
analysis they serve only one purpose : supplying imported water for irrigation .
A further point, subtle butimportant, is that the authorization of Hualapai
Dam would be a victory for those who believe with Commissioner Dominy that
“ The high Huala pai Dam project is much more economically feasible and fits
into the operating procedure and revenue requirements much better than any
thermo-generation proposal" (6 ). Without arguing the merits of the statement,
we can conclude that what Mr. Dominy is voicing is a self-fulfilling prophecy ;
i.e. , the dam , if built, will be beter because the alternative was never tried ,
except on paper , and concrete is better than paper, and old thinking better than
new .
The President and the Senate last year approved a National Water Commis
sion to “ study alternative solutions to water problems without prior commitment
to any interest group, region , or agency of government” ( 1 ) , Rep 1212, 1966, a
committee free to survey the field , to search out the best way to supply water
needs. But last year, and now this year, the Bureau of Reclamation urges that
a dam be authorized that will give what Senator Anderson has called the “ ditch
and dam method" of water supply a lead over any other method . If the Bureau
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now succeeds, then by the early 1970's, when the recommendations of the National
Water Commission are being considered, the Bureau can say : " See the dam
work. It is the best way."
If accepted as the best way, the ditch and dam method will dominate all others.
Commissioner Dominy goes a step further when he says : " Weather modification
in the high reaches of the Rockies gives extraordinai promise of additional
precipitation which will even further justify the proposed hydropower de
velopment on the Colorado " ( 8 ) . Thus, one of the alternatives a National Water
Commission might consider is already being used to " justify" the traditional
dam and ditch method.
Authorization of the CAP could appropriately close out a period, the Reclama
tion-for-Agriculture period, the ditch-and-dam period.
Authorization of Hualapai Dam, however, will project that period too far
into the future, a future in which the water needs are most likely to be the
needs of cities and industries. Authorization of Hualapai will make it exceedingly
difficult to consider city -oriented solutions to water problems. Some dams and
ditches may still be needed, but for a city they will probably be a small part
of an over-all water-supply complex. We canot predict this, nor can the Bureau
of Reclamation. The National Water Commisison should be able to make the
best predictions. Unbiased analysis of what this water -supply complex should
consist of will be precluded in the face of the actual presence of a Hualapai
Dam.
The National Water Commission is aimed at the future : it is the President's
response , with which we concur, to the need of being responsible to the future.
We can do that only with a clean slate. If Hualapai Dam is written in large
leters at the top, then the type of solution it represents will most likely fill the
rest of the slate in the decades ahead.
In short, the Hualapai Dam, with a purpose of trying to make money the old
way to pay for future water projects, and the National Water Commission,
with the purpose of searching out the best new way to solve future water problems
without commitment to present methods, are contradictory .
If Hualapai Dam is authorized , the Commission's recommendations will either
be determined for it or ineffectual against the argument, “ We have a dam ; it
works ; our old method works ; it is the best way ; try no other.”
Consequently , if the Hualapai Dam is authorized , the National Water Com
mission will be a waste of time.
On the other hand , if Hualapai Dam is not authorized, then the National Water
Commission can consider all methods, without prejudice, without being faced
by a fait accompli . The Commision will be able to weigh all data , to choose
freely between alternate methods, and to fit those methods into rational plans
which , by brining out the best in present thinking, can most effectively provide
for the future's needs.
NOTES
( The references are abbreviated ; correspondence referred to, or appropriate
excerpts from documents cited, are available on request to the Sierra Club, Mills
Tower, San Francisco, attention : David Brower, Executive Director . )
( 1 ) Letter, Senator Henry M. Jackson to Jeffrey Ingram , Nov. 9, 1966 .
( 2 ) Commissioner Floyd Dominy in House hearings, August 1966. Director
Felix L. Sparks, Colorado Water Conservation Board Meeting, December 14,
1966.
( 3 ) Alan Carlin and William Hoehn , RAND Paper presented in House hear
ings, 89th Congress.
William E. Martin and Leonard G. Bower, “ Patterns of Water Use in the
Arizona Economy,” Arizona Review, Univ. Arizona, Dec. 1966 .
Jeffrey Ingram, testimony in House hearings, 89th Congress.
( 4 ) Letter, Jeffrey Ingram to Felix L. Sparks, January 17, 1967.
Letter, David Brower to Felix L. Sparks, January 16, 1967.
( 5 ) Morris K. Udall cited in House hearings, 89th Congress, a capital invest
ment rule-of-thumb of $1 billion/1 million acre -feet of import capacity. Bureau of
Reclamation testimony, loc. cit ., shows only $2 billion earned by both Grand
Canyon dams by 2047 .
( 6 ) Grand Junction ( Colorado ) Daily Sentinel, January 22, 1967.
( 7 ) Senate Report 1212 on National Water Commission , p. 2, 1966.
( 8 ) Grand Junction ( Colorado ) Daily Sentinel, January 22, 1967.
79-247-67—-34
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SIERRA CLUB,
Albuquerque, N. Mex ., January 17 , 1967.

Mr. FELIX SPARKS,
Director, Colorado Water Conservation Board,
Denver, Colo.
DEAR JR. SPARKS : Your letter of the 3rd raises serious questions about the
future of the bills introduced into the 90th Congress by various Colorado Basin
Representatives, including Mr. Aspinall.
Your essential point is that the dams are needed to help pay for augmenting
the Colorado Basin water supply. You talk of “ tremendous costs " , and the Bu
reau of Reclamation claims that , with both dams, a development fund will total
one billion dollars in 2025, two billion in 2047.
What methods of augmentation are foreseeable that would require such sums
of money ?
1 ) Reallocation of water from low value, extensive irrigation uses would end
the water crisis in large measure, as studies at the University of Arizona show .
Such reallocation will not require large sums of money, only the courage to over
come the oft -repeated myth of water shortage.
2 ) Weather modifications may increase water yield in certain sections of the
West, but again there is no indication this will require large sums of money.
3 ) Large dual-purpose nuclear plants may help localities. Large capital ex .
penditures will be required, but the fact that such plants will themselves gen
erate large amounts of power for commercial sale indicates that the revenue pro
duced by the Grand Canyon dams may not be required. Moreover, the combination
of off -peak power for pumping with on -peak power for commercial sale from
these dual-purpose plants will compete with the dams, and , according to the
work of Carlin , Hoehn , Moss, & the Parsons Company, actually undersell the
dam's power . More study of this crucial matter is needed , but the dams seem
neither economic nor necessary given this third possible method of augmenting
the water supply .
4 ) Importation of water from another river basin is most frequently men
tioned , in part , of course, because it is the most traditional method . There are
three uses for such imported water, and each has a different financial structure.
a ) Importation to relieve the Mexican treaty burden will not require a
development fund, since the legislation proposed would charge this job to
the taxpayer in New York, Massachusetts, Florida , Oregon, etc.
b ) Importation for municipal & industrial needs, over & above what will
be satisfied by taking over water supplies used by agriculture, will not need
the dam's revenues because municipal & industrial users are charged enough
to pay for their share of the capital costs .
c ) Importation to irrigate crops is traditionally subsidized, and in this
brief summary, appears to be the only purpose which needs a development
fund which might require the Grand Canyon dams. The question that faces
you , then, is what is the future of any Colorado Basin bill which includes
authorization of dams, whose only purpose can be to finance bringing irriga.
tion water from the Columbia River, or some other convenient basin ?
I find it hard to avoid certain conclusions, and would like your comment :
1 ) The Grand Canyon dams will be a divisive element among water -users in
any attempt at the West-wide water planning that Mr. Aspinall spoke of at the
N.R.A. convention in Albuquerque.
2 ) The conservation organizations will be further stimulated to oppose dams
in the Grand Canyon, since they seem unnecessary even in remote prospect.
3 ) Augmentation can succeed in various ways, if many alternatives are studied
imaginatively & pursued diligently. Such study & pursuit will most likely occur
if the moratorium on Grand Canyon dams is extended by Congress, thus avoiding
temptation to take theold dam -& -ditch way, and if an independent National Water
Commission is created , thus allowing conclusions which will be in the national
interest, rather than a sectional interest.
And of course, by 1972, everybody might see the value of a Grand Canyon , “ left
as it is " .
Regards,
JEFFREY INGRAM .
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SEDIMENTAL JOURNEY ; GRIM PROSPECT FOR THE COLORADO
( By David Brower, executive director, Sierra Club )
INTRODUCTION
Somewhere, on the Colorado before it pauses momentarily in the reservoir
backed up by Glen Canyon Dam , scoop up a cupful of river, let it settle, and con
sider the sediment in the bottom of the cup. It has more story to tell than tea
leaves ever would. Contemplate what the sand there does if it is free - such crea
tions as the Grand Canyon, for example, And what it will do if man tries to entrap
it . Be frightened a little.
Part A
When the Bureau of Reclamation boasts of turning into sparkling blue lakes
and crystal clear streams good for fishing something that had previously been
too thick to drink and too thin to plow , there is a tendency to share the Bureau's
delight. But there is a good question to ask before we get too ecstatic : What hap
pened to all the sediment and debris, all the silt and sand that gave the Colorado
its color ?
In the first place, for a whole series of reasons, many of them consisting of
abusive treatment of the land, the Colorado tributaries are still stripping just as
much off the land as ever and starting it all down to the Gulf of California .
Sooner or later, it will arrive there. In geological time, all the reservoirs man
builds on the river will become filled with sediment, filled to the brim and more.
The river will cascade over the dams, finally erode them , and in the end transport
the sediment to the sea , cleaning out its channel, revealing once again what was
buried there , and resuming the work rivers must always carry on - the constant
attempt to level the land .
Long before this, man may have disappeared from the earth . A more discernible
perspective is needed. What will be the immediate effect on this civilization, on
the generations of people those of us now alive will know and must feel some
responsibility for, of the sedimentation of the Colorado River reservoirs now
existing ?
Of immediate importance, how about sediment and the proposed Grand Canyon
dams ? For the foreseeable future, what kind of storage loss and water loss can be
expected ? What validity is there to projections of long - range revenues , for ex
ample , if there are poor forecasts of sedimentation rates and if it is assumed
certain reservoirs will be storing water, conserving water, and producing hydro
electric power for longer periods than they actually will ?
There is a lot of Mark Twain's philosophy in what follows. By a simple ex
trapolation of one known statistic, he showed how the Mississippi must at one
time have extended more than a thousand miles into the Gulf, as narrow as a
fishing rod . And he commented on " something exciting about science.” “ One gets
such wholesale returns of conjecture out of a trifling investment of fact, " he said.
If you will, with pencil and scratch pad handy, let's invest the trifling facts
at hand, multiply and divide a little , and conjecture a lot. Try to take all the
figures in stride, reading them as if they were poor prose. There will be no final
examination - except by posterity if we fail. The figures won't be too dull, silty
though they are, and may even stir someone in government into producing better
figures in time to save us. Meanwhile, here are some data to work with, and lots
of luck ! Or you may skip the next several paragraphs, miss some of the fun, and
resume reading at Part B, below .
For sedimentation rates on the Colorado, House Document 364 ( 1954 ) showed
that 100,000 acre-feet of sediment passed the Glen Canyon damsite each year.
This, then , is the amount that is now beginning to finish off Lake Powell, with its
water capacity of 27,000,000 acre - feet.
Walter Huber, the late former president of the American Society of Civil
Engineers, and an expert on dam construction and operation who was well aware
of Colorado River hydrological statistics, told me that one -third of the silt that
went into Lake Mead came from the Little Colorado River. If you assume, then ,
that 180,000 acre- feet went into Mead (before Glen Canyon dam ) , then 60,000
would come from the Little Colorado, 100,000 from the Main Stem above Glen,
and 20,000 from all others. One of the siltiest others is the Paria , which flows
22,600 acre -feet per year . Other tributaries would be the Virgin and the host
of water tributaries within Grand Canyon's limits - Kanab , Havasu , Tapeats,
Spencer, Quartermaster, Separation, and so on.
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In the early predictions for Bridge Canyon dam, with no upstream sediment
control, a 37 - year silt life was predicted. The capacity of Bridge at elevation 1866
is 3.7 million acre- feet (maf henceforth ), its surface area 16,700 acres. The
capacity of sediment would be perhaps 25 percent greater than the capacity in
water, assuming headward aggradation ( the upstream grade a river builds back
from the reservoir that stops it ) from the dam itself that could produce a grade
of 1.5 feet to the mile. This figure must be predictable and the calculation should
be checked . If it is correct, 125,000 acre - feet of sediment passes Bridge Canyon
site, or enough to render the upper 40 miles of the reservoir recreationally
unusable in 312 years — assuming no upstream control. ( There is now major
upstream control, remember, in Glen Canyon, but there is a lot that Glen doesn't
control. )
As a cross -check , the Southwest Water Plan, 1963 edition , shows 2.1 maf capac
ity for the Coconino silt-retention reservoir, and the Pacific Southwest Water
Plan Supplement on Bridge says this will last 100 years . Add 25 per cent for
aggradation, or .5 maf, divide by 100 years and you get 26,000 acre- feet / year
Little Colorado sediment. This is less than half what our previous estimate shows.
This may be explained if it is really a gross underestimate of the Coconino sedi
ment capacity . Considering the shape of the Coconino impoundment area , the
gross underestimate is possible. The area is 76,000 acres when full of water.
Bridge Canyon reservoir, for comparison , is 16,700 acres for 3.7 maf capacity ,
versus Coconino's 76,000 for 2.1 maf capacity and compared with Glen's 176,000
acres for 27 maf capacity. Thus, in acres per maf capacity : Bridge, 4,500 ; Glen ,
6,500 ; Coconino's 38,000 . So gently sloped a basin might aggrade unconscionably. If
aggradation doubled Coconino's capacity for sediment, as compared with its
water capacity, we'd get our 60,000 acre-feet per year of sediment - and an in
credibly big silt trap, of perhaps a 150,000 -acre surface.
A 1949 publication of the Bureau of Reclamation ( N.H. Daines, Study of Sus
pended Sediment in the Colorado River ) may be too old to be of much help . It
shows an average of 175,000,000 tons per water year of sediment discharge at
Grand Canyon station ( probably near Kanab Creek ), 1926–1948. At an assumed
density of 1.1, this is some 150,000 acre - feet of sediment at almost the Bridge
site ( albeit, some 120 miles above it, but with little silt entering between ). The
bedload was not measured , but that could hardly explain the difference.
So we probably shouldn't place much store in the Daines opus. An interesting
figure may be worth remembering : 90 per cent of the water and 60 per cent of
the sediment of the Colorado comes from above Glen. Reading this backwards, 40
per cent of the sediment comes from below Glen, and it would be easy to estimate
that one-third of the sediment in Mead would come from the Little Colorado.
Just what Walter Huber said .
In the Pacific Southwest Water Plan Appendix, the Geological Survey lists
all kinds of plans for studies, but none for studies of sedimentation . In pursuing
sedimentation data at the USGS last August, we were told that the USGS was.
" not permitted to make sedimentation projections.''
Now for a couple of flow figures. What's the Little Colorado got ? Using the
90–10 ratio above, and taking some flow figures accompanying a letter, August 3,
1966 , from the Bureau of Reclamation to Walter Edwards, we find the virgin
flow at Lee Ferry, 59-year average , is 15,025,000 af ; 90 per cent of that leaves
1,503,000 for the Little Colorado and associated streams below Lee Ferry. The
Paria average, 1914-65 , was 22,000 acre feet, so we can say the Little Colorado
does about 1.6 maf per year. (Note : it's really nearer 300,000 ; but don't worry
because errors of this magnitude are trivial in the league we're playing in . )
One further detail about the Paria and we can close up the data gathering
and try predicting.
The Paria silt-detention reservoir holds 98,000 acre -feet of water. It is 13 miles
long and has an 8,000 -acre surface according to the BuRec map ( 2,500 on the
area -capacity curve in the same supplement ! ) . Note : Although the Southwest
Water Plan says 98,000 acre -feet capacity, the Marble Supplement says 235,000 ir
text, 200,000 being all that shows on the area -capacity curve accompanying th :
text. The text says there is 5,100 acre- feet of sediment per year between Glen and
Marble, with the Paria contributing about 4,475 annually ( a nice precise figure,
that one ) . The dam is 18 miles up the Paria , with some 250 square miles of Paria
watershed below the dam, so perhaps 4,000 acre -feet per year will end up in Paria
until it is full , in its century ; the rest ends up in Marble, which has only a 363,000
acre - feet capacity.
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Part B
The preceding paragraphs prove that the figures hardly ever check out. If my
arithmetic is bad. I've been working too long with Bureau of Reclamation figures.
Remember that, depending upon which page you read of their figures that are
in the evidence before Congress, the Paria silt trap has an area of either 2,500
or 8,000 acres and a capacity of 98,000 or 200,000 or 235,000 acres- feet. Vote for
one - and then move on to something stranger still. The Federal Power Commis
mission has been told that the Marble Canyon reservoir would hold 480,000 acre
feet of water and that without the Paria silt trap, Marble would be silted up in
104 years. The Bureau of Reclamation, with the same dam, would have a
reservoir with one- fourth less capacity — so it would silt up in 71 years ( assuming
Glen Canyon dam still works ; otherwise four years' silt would finish Marble ) . So
Marble would be gone in plus or minus 7 decades ( i.e. , before it is as old as the
Sierra Club ) unless Paria were built to extend Marble's life 25 or 60 or 70 years,
depending upon how you voted on the Bureau's credibility gap.
Or Marble could go sooner . The Sheep Creek test barrier that the Bureau and
Corps of Engineers constructed jointly on the Paria was supposed , I am told by
an expert sedimentologist, to last from 10–20 years. It was filled by one “ event.”
The Bureau assumed 4475 af of silt per year in the Paria , so this one event would
extrapolate to 45,000–90,000 af for the whole Paria-Marble basin below Glen
Canyon dam—and half a dozen such events would wipe out Marble and Paria silt
detention capacity and be at work at Hualapai's, aided by other helpful events in
the Lower Basin .
If there seem to be to many figures, don't let it bother you. They don't bother
the Bureau too much, so why should you worry ? Reclamation Commissioner
Floyd Dominy told me and a New Mexico radio audience last November that Glen
Canyon would never silt up ; apparently he doesn't take his own Bureau's figures
seriously, even though he does want you and me and 200,000,000 Americans to
put up the money for the dams his figures advocate. So in its first century,
to go into more figures, Marble would be 23 ( or 144 ) full of sediment and be
having troubles in power generation and with clogging up Glen Canyon's tail
water. Marble would be quickly finished off thereafter if the Paria detention dam
were built - and done in by silt. The closer Marble gets to its death , the more
the reservoir must fluctuate daily to put its peaking - power water through the
turbines. The initial ten -foot fluctuations would get grimmer and grimmer, and
would probably exceed 100 feet daily in the vestigial puddle at the lower end of
the Marble Canyon sediment flats.
Note in passing that with the Paria averaging 22,600 acre- feet per year flow
and 4,475 acre -feet per year of it sediment, a cupful of Paria will not stir easily—
it is flowing 20 per cent nonwater.
Before we leave the Little Colorado, with the sun setting fierily in the West,
we should look at the Southwest Water Plan supplement map of the Little Colo
rado's Coconino silt- retention reservoir basin. As scaled on the Bureau's map , it
has about one-eighth the area of Bridge Canyon reservoir. Yet we know from
the text that Coconino's área is 4.5 times that of Bridge. Error factor : 3600
per cent ! That's what I meant about figures that don't quite check out.
Now let's start a preliminary summing up and assessing of error of a dimension
that should produce shock.
1. Nowhere do we have a reliable estimate, or more than detached pieces of
estimate so far removed as not to fit together, of what the all -important sedi
mentation rates really are .
2. The U.S. Geological Survey, one of the few remaining objective agencies that
John Wesley Powell hoped to have so many of, is not permitted to make sedi
mentation predictions. If it is permitted , really, and someone merely misspoke,
where are their predictions ? If they exist, please send a set to Mr. Dominy.
3. The Bureau admits 20 per cent sedimenation in the Paria, 0.6 per cent in the
Colorado above Glen , and an approximate 1.4 per cent in the Little Colorado.
The wide range is cause for suspicion .
About that headward aggradation of 1.5 feet : The mechanics of this aggrada
tion will always puzzle me, but if carrying capacity really and truly does vary
as the sixth power of velocity, then when a river slows to half its speed , it must
dump 98 per cent of its load. The slowing happens gradually, not all at once ;
but in any event the river has to figure out what to do with all the water and
silt it has when it must dump the silt but still get the water on toward the sea .
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In some situations it will cross itself up. dumping the load so fast it has to ride
on ridges instead of in gulches. Slow China's Yellow River with dikes and it will
ride higher than the land the dikes seek to protect. On a steep alluvial fan, with
a flash flood and boulders rolling at an alarming clip , a stream can apparently
lose its mind. In a restricted canyon like the Colorado's, where the river builds
bar and the side streams tear them apart and build dams, and the river tears.
those apart when it is up to strength, the things a Colorado River will do when
a 736-foot concrete clot is poured into it are not yet really quite known. Happily,
no one has yet tried to dam the Grand Canyon and the Colorado River that
runs through it was able, because of the sediment, to carve the canyon. All we
can do, until too late, is to postulate.
A point in passing : If the 1.5 feet /mile is too much aggradation, then there
will be less immediate damage to Grand Canyon National Park and Monument,
et al. , but there will be much more immediate damage to the economics of the
Lower Colorado Basin Plan because the reservoirs won't last long enough to
pretend to pay for it, and pretend they must.
In the worst case, for the economics, we have 674 maf capacity in the ( Grand
Canyon ; i.e. , Marble, Paria , Bridge, Cononio ) 4 - dam complex, a river than has
about 100,000 acre-feet per year to fill it, and a 4-dam silt life of 62.5 years.
Looking backward, this takes us just about exactly to the year Theodore Roose
velt said of Grand Canyon, “ leave it as it is .” If they had paid as much atten
tion to him then as the Bureau of Reclamation fails to pay now , all four dams.
would be through today. And their revenues would have been diminished to
one-half when FDR declared a bank holiday and beer came back .
In the best case, we can add some 25 per cent to the silt capacity, since silt
slopes better than water does. We can drop the Colorado's silt habit index to
half. That would be about 8 maf silt capacity, 50,000 acre - feet per year of silt
doing it in, and 160 years to go . Power revenues would be on a half-life basis..
But don't cheer too fast. The Colorado River flow records are brief. We have
a nice 59 -year average. But those 59 years have not yet included a once- in -a
century flood . The California redwood country had a once- in -a - century and a
once -in - a -millenium flood within a single decade. So don't place your bets yet.
Remember that constant : the carrying capacity of the Colorado varies as the
sixth power of its velocity. If at 6 miles per hour it can carry 150,000 tons of
suspended sediment per year, not to mention bed load, then at twelve miles per
hour, for the day the extraordinary flash flood excites the river that much, the
Colorado can carry in that single day 21 times as much as the 60 -year-average
river carried in its average year.
One U.S.G.S. man who is primarily concerned with prediction of sediment yield
told me that up in the redwood country, where logging has helped the water flow
more freely, a " single event” in 1964 did more to the watershed in 36 hours than
had been done by all the rains and snows and runoff for several hundred years
perhaps 800_previously.
Things like this shake your faith in what engineers are thinking of when they
say the Paria carries 4475 af of sediment a year and Marble will last 104 years .
This is a little hard to grasp. But grasping it helps you understand how that
little stream down there a mile below you, which looks as if it had dried up in
the bottom of that incredible canyon , could carve the whole works in just a few
minutes, if you use eons for years, or in about 10 million years if you insist upon
being conventional.
In any event, with nice columns of figures that don't check out as often as we
wish they did, the Bureau of Reclamation has postulated a revenue -producing
operation of dams in Grand Canyon that in the course of a century will, they
pray, pay for the fraction of their projects that the nation as a whole doesn't
have to pay for first. The Bureau counts on that century of operation , and puts
all the money from the operation in its cash registers and sounds very cheery
about it, without having the slightest assurance that the century will ever leave
their dams alone and unsilted up.
In the worst case, their revenues start drying up, given a half life, about 60
years before their payout tables face the facts of silt life. In the worst case - if
you want to bet on it, remembering the odds that a 6th - power caleulation force
upon you — they fade 10 years ahead of their schedule . And all the while they
assume the public will like the Bureau's hydroelectric peaking kilowatts so much
better than anyone else's that they will pay the Bureau, for the very same
product ( to us, one kilowatt hour looks very much like the next one ) , about $2
billion dollars more over the 100 - year payout period than they would pay investor
owned , taxpaying utilities. Don't believe it.
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But let's sum things up..
Between 60 and 160 years the four Grand Canyon dams ( let's group them )
will be out of action . Long before that, they will be uneconomic - even by the
Bureau of Reclamation's most optimistic dreams about how well power users love
the Bureau's high power rates.
But let's all assume a Rip van Winkle capability and wake up 100 years or
so from today. The Bay Area Rapid Transit System is almost ready to go and
New York's has rusted away. We find we have been forgiven for our faults in
handling transportation , but not for letting them dam the Grand Canyon .
The reservoirs are almost gone now ; they are loaded with sediment and nearly
out of action . There are no equivalent damsites left on the Colorado because we
have used the best. There are far more people, needing far more than we do the
residue we left them of the earth's treasures after we had first grabs. But they
will have to do without anything but the dregs of Colorado damsites.
The best of the scenery is gone, too. It has been replaced, in the Grand Canyon
area , by some 200,000 acres of phreatophyte jungle. You don't like asphalt
jungles too well ; these you will like less, and ask the man who bemoans one.
Or even ask the Bureau of Reclamation , an agency that hates phreatophytes so
much that it had a major program afoot to eradicate 42,000 acres of the jungle
so as to save 100,000 acre -feet of water per year. While tooling up to eradicate
the 42,000, the Bureau created another 200,000. And still another 200,000 or so
up where Lake Powell was, in another century or two.
Remember those figures. 2 plus 2 equals 400,000 acres of wall -to -wall sediment,
topped with that jungle. The evaporation index in this country is about 6-8
feet per year, to which the extra efficiency in evapo-transpiration phreatophytes
( saltcedar, or tamarisk , for one, add willows, and other pleasant bits of green
you find along desert water courses ) are capable of. Round it to 10 feet of
evaporation per acre per year to help the arithmetic, and you find that the
Bureau of Reclamation has planned a river -development scheme, and now wants
to round it out, that will exaporate, beyond anyone's use, 3,000,000 acre - feet of
water per year ( 4,000,000 if you include Lake Mead and more if you include
its aggraded expanse and throw in Parker and Davis dams , too) on a river
that was going to give them only 7.5 million acre feet in the Lower Basin.
That doesn't even leave California half of its 4.4. So Arizona gets left out.
Charge it all to river planning, and especially to the idea that if you are to
have any water at all, you must dam it and evaporate it so as to produce hydro
electric power. You must, you see , because here, in the year 1967, with the
atom and its energy known for a quarter of a century , we have a Bureau that
has let itself be tied to hydropower, and has the political power to go on insist
ing on being tied .
And all this, to add Ossa on Pelion, stemming from the idea that man can do
without unspoiled nature, especially such unspoiled nature as remains in the
Grand Canyon. He can do without nature so well that he must continue loading
more of his kind on this planet. So many more that within the century even
his self- impoverished earth won't sustain him.
P.S. There is one minor item not quite to be ignored : bank “ storage. ” This
is a bank that isues many deposit slips, but very few for withdrawals.
As Lake Powell began to fill, the Bureau was chagrined to learn that the
prediction of 15 per cent loss to bank storage had risen to 33 per cent, with the
reservoir only one- third full ( and now dropping ). Three years , now, Lake
Powell has been trying to get full . The maximum capacity reached was about
9,000,000 acre -feet, one-third of the potential. To get that 9,000,000 with a one
third bank -storage loss, 14,000,000 had to flow in, counting the 1,000,000 lost
in the interim to evaporation. That makes 5,000,000 acre - feet beyond recall in
three years. Don't let anyone fool you into thinking you can get it back . It's
gone, into the wild dark yonder of the desert's understory , which hasn't given
forth much water for a long time.
That's just the begining at Lake Powell. One wild rumor ( we hope it's wild ,
that is ) would have 80,000,000 acre-feet of much -needed water disappearing
into the great beyond of bank storage when the lake is full. Some will trickle
back as the Reclamation Bureau pulls the reservoir back down, 221 feet from
time to time. This the Bureau must do, exposing about 100,000 acres or so of
badly damaged lake edge, if the Bureau operates Lake Powell as it said it must .
When the reservoir is pulled down that 221 feet, some bank storage will flow
back into the Colorado Basin. Much of it, oozing out in seeps on desert-hot rock
where once- green shade has long since died, will vaporize ; but some will get to Los
Angeles. Not much to Tucson .
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For a while, that is.
But then the lake will fulfill its destiny. The Colorado will fill it full, that
is, with sediment. At that point in time, whatever got away into bank storage
cannot return when the reservoir gets pulled down because there will be no more
pulling down. Quite the opposite. Headward aggradation will build the ramps
that can spill still more precious waters into that wild, bank - storage beyond.
So much for Lake Powell, a bad enuogh beginning. When you take what the
aggraded Coconino silt-retention reservoir can do, in addition to impairing, un
authorized , a substantial area on the Navajo Reservation , you will find that
it is quite possible that the Bureau's Coconino silt trap will be capable of
evaporating all the flow of the Little Colorado. Add the gross losses in bank
storage as Cocoina silts up. Do the same for the Paria silt trap, for the Marble
Canyon silt trap, for the Bridge Canyon ( Hualapai) silt trap, and then remember
that Lake Mead's day will come, with Lakes Havasu and Mojave not far behind.
Add up the acres again : Glen, 200,000 ; Grand Canyon foursome, another
200,000 ; Mead, duly aggraded, with Havasu and Mojave similarly favored , and
the Bureau's few upstream devices, Flaming Gorge, Curecanti, Granby, Juniper,
Navajo, and ancillary attraction . Round those all off at a conservative 100,000 .
Call it all, for easy rounding, 500,000 acres, all o fit quite impressive in its
phreatophyte expanse, evaporating that average 10 feet per year, and losing
in bank storage, and permanently, something like 40 per cent of the total
storage capacity.
Multiply this all by the 100 year years of the cost-benefit period the Bureau
now likes to use. And see what we have taken away from the generations that
will have a harder time making out with the earth than we do — all at a cost
to ourselves and them of five to ten billion dollars.
Or perhaps the people would like to give the whole proposition a harder look ,
insisting that man's inertia be used less and his genius more. Perhaps there's
a moral : Grand Canyon is a place to stop, look, and always have a river to listen
to — 240 miles of river, all of it alive.
STATEMENT BY SENATOR CLIFFORD P. CASE
I introduce for appropriate reference a bill to place all of the Grand Canyon
of the Colorado in a nationalpark . Representative John Saylor ( R - Pa .) has intro
duced a similar bill in the House.
Beginning at Lee's Ferry , the Canyon extends 280 miles downstream to the
Grand Wash Cliffs. There is no interruption of the Canyon's continuity , not
mile of it that can be described without superlatives, no justification for expos
ing any part of it to commercial exploitation. From end to end, the whole of
Grand Canyon is an irreplaceable scenic, scientific and recreational resource.
Most people who think they know Grand Canyon intimately might be sur
prised to learn that less than one -third if it is included within the existing
Grand Canyon National Park — and less than half if it is contained within the
park and the adjacent National Monument. Outside the arbitrarily drawn
boundaries of the park and monument are more than 50 miles of the Canyon's
upper end , in the Marble Gorge area , and nearly 100 miles of Lower Granite
Gorge, at the lower end of the Canyon.
Even within the existing park and monument, natural values that they were
established to protect would be destroyed by hydroelectric dam and reservoir
projects proposed for the Canyon. Until all of Grand Canyon is reliably pro
tected, all of it will remain in jeopardy. The time has come to give the entire
Canyon protection within the boundaries of an enlarged Grand Canyon Na
tional Park. This is the object of my bill.
Under pending proposals, the Colorado River would be dammed at points
north ( Marble Gorge ) and south ( Bridge Canyon ) of the Grand Canyon Na
tional Park and National Monument. The length of the Colorado's course
through the Monument and 13 miles along the national park boundary would
be flooded behind the proposed Bridge Canyon or, as it is now called Hualapai
dam. The Marble Gorge dam would create a lake 300 feet deep and would
inundate 40 miles of the upper Grand Canyon, as well as the undammed
remnant of Glen Canyon.
Despite what many believe, the damage caused by the dams would not be
localized. The 280 -mile -long Canyon is a physical entity, the creation of a free
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flowing river . With the installation of two dams, or even one, this natural process
of Canyon -making would be seriously impaired, perhaps even halted. As some
conservationists have put it, a living laboratory of stream erosion would be
turned into a static museum piece.
Initially, some advocates of the Central Arizona Project, whose purpose is to
transport water fro the Colorado River to the arid Phoenix - Tucson area , said
the Marble Canyon and Bridge Canyon dams were abolutely essential to the
CAP. But the proposed dams never had any physical, engineering relationship to
to this project.
Many people assumed , and many still do, that water would be diverted into the
CAP aqueduct from a reservoir behind one of the proposed Grand Canyon dams.
Not so ; water would not be diverted to Central Arizona from Grand Canyon,
but from existing Lake Havasu behind existing Parker Dam , hundreds of miles
downstream on the Lower Colorado.
Nor would power generated at the proposed dams be used to pump water into
Central Arizona . Too expensive for that, it would be sold commercially as
" peaking power ” at periods of peak demand; less expensive power would be
purchased from other sources to operate CAP's pumps .
Advocates of the dams in Grand Canyon claimed that revenue from the sale of
electricity was needed to help pay the costs of CAP. But it was demonstrated
conclusively — and finally admitted by the Bureau of Reclamation — that CAP
could be built and operated without financial assistance from dams in Grand
Canyon .
Ultimately, as other arguments withered under analysis, the real reason for
advocating dams in Grand Canyon emerged . It was hoped that dams built with
multi-million -dollar federal subsidies would produce revenue for a development
fund to be used to pay for transporting water from the Columbia River to the
Colorado River Basin . In other words, the dams would be simply a money
raising gimmick.
I make no judgment at this time about a Columbia River water diversion
project. Should future study show this to be sound as well as desirable, we
should have it. But if and when that time comes, let us pay for it in taxes
rather than by selling the Grand Canyon . In no circumstance should we consider
selling this birthright of all Americans for a mess of pottage. There is no justifi
cation for sacrificing one of nature's noblest works to finance a wholly unrelated
project.
Congress has recognized that water supply is a national, not merely a state,
problem . As evidence of this, the Senate last year and this year passed a bill
creating a National Water Commission to make a long -range study of the nation's
water problems. I was glad to both co -sponsor and vote for this measure in 1966
and again this year.
We can meet the problem of water supply without despoiling the Grand Canyon
or any of our other natural resources.
The Administration , which never approved authorization of Bridge Canyon
dam , has withdrawn its approval of Marble Canyon dam at this time. However,
the threat to Grand Canyon remains. Bills now before Congress would authorize
one or both dams. Moreover, the Federal Power Commission is considering appli
cations for non - federal dams at both sites. The way to extinguish this threat
is to enlarge Grand Canyon National Park, removing from F.P.C. jurisdiction
the Colorado's entire course through the masterpiece it created .
The Grand Canyon is a unique treasure belonging to all the people of all
the states. It belongs, in a real sense , to all the people of the world. Quite prob
ably the most famous natural creation on our planet, it also is the most revealing
geological display on earth . The highest and best use of the Canyon would be
to keep it as it is , undammed , undemeande, and undiminished .
This would, in fact, be keeping faith with President Theodore Roosevelt who,
during a visit to the Grand Canyon on May 6 , 1903, said :
“ Leave it as it is. You cannot improve on it. The ages have been at work on it,
and man can only mar it .”
Senator HAYDEN . The committee will stand adjourned until 10
o'clock tomorrow morning. We will meet in the committee room of the
Committee on Interior and Insular Affairs, room 3110.
(Whereupon, at 4:25 p.m. , the subcommittee adjourned until 10 a.m. ,
Friday, May 5 , 1967. )
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FRIDAY, MAY 5, 1967

U.S. SENATE ,
SUBCOMMITTEE ON WATER AND POWER RESOURCES OF THE
COMMITTEE ON INTERIOR AND INSULAR AFFAIRS,
Washington, D.C.
The subcommittee met, pursuant to recess, at 10 a.m., in room 3110,
New Senate Office Building, Senator Clinton P. Anderson ( chairman
of the subcommittee ) presiding.
Present: Senators Anderson , Jackson , Hansen , Bible, Kuchel, Al
lott, Jordan of Idaho , Fannin, and Hatfield .
Also present : Peter Dominick , U.S. Senator from the State of Colo
rado, and Morris K. Udall, U.S. Representative from the Second
Congressional District of the State of Arizona.
Staff members present : Jerry T. Verkler, staff director ; Stewart
French, chief counsel; William Van Ness, special counsel ; Roy Whit
acre and Mike Griswold, professional staff members ; E. Lewis Reid,
minority counsel, and Darryl Hart, assistant minority counsel.
Senator ANDERSON . Senator Bible.
Senator BIBLE. Thank you very much, Mr. Chairman .
Mr. Chairman, the Governor of our State, Paul Laxalt, is unable
to be here this morning, and he asked me to present to the committee
for him and through Mr. Pat Head, the administrator of our Colorado
River Commission of Nevada, the official position of the State of
Nevada on the various bills pending before the subcommittee, and I
ask unanimous consent that his statement be made a part of the record
at this point.
Senator ANDERSON. Without objection, that will be done.
( The statement referred to follows :)
STATEMENT OF THE HONORABLE PAUL LAXALT, GOVERNOR OF NEVADA
Mr. Chairman, and members of the committee, it is a pleasure for me to present
to your Committee this statement in support of legislation to authorize the
future development of the Colorado River Basin.
In many areas of the West, and especially in the Southwest, our economy is
being maintained by depletion of underground water resources. In certain of
those areas, this resource is dwindling at an alarming rate. The West must unite
in a common effort to develop the water resources of the West in a manner to
provide the greatest benefit not only to the areas of shortage or the areas of
surplus, but the entire West.
Nevada feels that the Central Arizona Project should move forward at an early
date to alleviate to the extent possible the depletion of the underground basin
in the Salt River Valley. However, studies made by Hydrologists representing
the States and the Department of the Interior, indicate that there will not be
enough water in the Colorado River to meet the demands of the upper Basin
529
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States, the demands of California and Nevada, the demands of the present Users
in Arizona , and also meet the projected demands of the Central Arizona Project
within, say, 25 years. It becomes imperative, therefore, that if the Central
Arizona Project is to be authorized , and we feel it should , studies must be initiated
immediately to find the means to augment the water supply in the Colorado River
Basin .
The legislation passed by the Senate, known as $. 20 authored by Chairman
Jackson , did provide the organizational structure and the means for a National
Water Study. Legislation introduced as S. 1424 goes a step further and authorizes
and directs the Secretary of the Interior to study and to report on the water
problems of the West including the Colorado River Basin. We do not feel that
S. 20 is sufficient in its present form . However, we do feel the passage of S. 1424
along with S. 20, will provide the authorization for the immediate initiation of
study to find the means to meet the critical water problems of the Southwest.
It would seem appropriate to us, therefore, that legislation to authorize and
construct the Central Arizona Project should be in some way cross - referenced to
S. 20 and S. 1424 or similar legislation in order to provide the assurances
necessary .
We fayor the construction of a high Hualapai Dam on the Colorado River .
This high dam will provide more than pumping energy for the Central Arizona
Project . It will provide revenues to help pay for the construction and operation
of the Central Arizona Project, but most important to Nevada and the remainder
of the Southwest is that the high Hualapai Dam would provide valuable peaking
power to complement the rapidly increasing thermogenerating facilities in the
Southwest area. We further favor the authorization of the high Hualapai Dam
with a provision authorizing and directing the Secretary of the Interior to conduct
studies and negotiations with non - Federal entities to determine the engineering
and economic justification for the installation of a combined hydro-pump storage
peaking plant.
Some of the legislation under consideration by you in connection with the
subject under discussion provides for the establishment of a Lower Colorado
River Basin Development Fund. This fund would be created, in part, by a
continuation of revenues from Hoover Dam after 1987. Any legislation containing
such provision should include language authorizing and directing the Secretary
of the Interior to continue the in - lieu of taxes payments to the States of Arizona
and Nevada provided for in Section 2 ( c ) of the Boulder Canyon Project Adjust
ment Act so long as revenues accrue from the operation of the Boulder Canyon
Project.
Over the past two or three years much negotiation and discussion has taken
place between Arizona and California with respect to a guarantee to California
of 4,400,000 acre feet annually from the Colorado River. We consider any legis
lation dealing with this matter should come about by resolution and agreement
between those two States, and those two States only . We want it to be a matter
of record, however, that the water users in the State of Nevada shall not be af
fected in any way by any guarantee agreed to between those two States.
Nevada favors the authorization of programs for water salvage along the
mainstream of the Colorado River and for ground water recovery . We also
favor the integration of the Dixie and Southern Nevada Water Projects into the
Basin Fund if that fund is to be created . Nevada would support the authoriza
tion of the Animas -La Plata and Dolores Projects in Colorado .
Mr. Chairman , we in Nevada recognize the seriousness of the water problemas
of the Colorado River Basin and the Southwest. We stand ready at all times to
lend whatever aid we can to find the solution to those problems. The Western
States Water Council has made fine progress in bringing about an understanding
among the 11 Western States of the problems of the individual States and
individual river basins and areas. We are certainly in no position to say today
that we should go to the Columbia River for water to augment the Colorado
River supply . Neither can we say we should go to northern California for that
water. Surely , however, there is enough water in the West to satisfy the needs
of the West and we urge that immediate studies be initiated to determine the
most feasible plans for the distribution of the waters of the West for the benefit
of all of the West.
I thank you for the opportunity to present this statement to you.
Senator ANDERSON . Governor Love , we are very glad to see you .
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STATEMENT OF HON. JOHN A. LOVE, GOVERNOR , STATE OF COLO
RADO, ACCOMPANIED BY RICHARD T. ECKLES, DIVISION OF
NATURAL RESOURCES, AND FELIX L. SPARKS, DIRECTOR , COLO
RADO WATER CONSERVATION BOARD
Governor Love. I am delighted to be here and have this opportunity.
Thank you very much .
Senator ALLOTT. Mr. Chairman , I am very happy that on this very
extensive hearing we are able to have this morning our distinguished
Governor from Colorado who is a native of Colorado, and who I think
understands the problems that we have been involved in this week as
well as anyone .
He testified before the House committee on this matter , and I know
that when he concludes his testimony, we will be able to clear up some
of the inconsistencies that have appeared in the record to date .
I am glad to see you here, Governor.
Governor LOVE . Thank you very much , Senator.
Senator ANDERSON . We are very glad to have you here.
Governor LOVE . Thank you , Senator.
Senator DOMINICK . Mr. Chairman , on the record I want to say it
is a pleasure for me to be able to sit in on this committee hearing. I
thoroughly enjoy it. I hope that some day I will get back on this com
mittee .
Senator ANDERSON . So do we.
Senator DOMINICK. It is a pleasure for me to join with my dis
tinguished colleague in welcoming our good Governor to this commit
tee and to listen to his testimony for the hearing record.
Governor Love. If I may , Mr. Chairman and distinguished Senators,
in August of 1963 there was forwarded to the State of Colorado for its
review a report by the Secretary of the Interior entitled “ The Pacific
Southwest Water Plan . " Almost simultaneously, legislation was intro
duced into the Congress to implement the Secretary's recommendations,
the principal feature of which was then and is now the construction of
the central Arizona unit. Long before the receipt of the Secretary's
plan informed people in the State of Colorado recognized the neces
sity and desirability of constructing the central Arizona project. How
ever,they also recognized that further drafts on the dwindling water
supplies of the Colorado River would create a multitude of problems
among present and future water users.
Although Colorado's position has been made clear in my reply to the
Secretary's plan of 1963 and by subsequent testimony on pending legis
lation before the other body of this Congress, we have never previously
addressed ourselves to legislation pending before the U.S. Senate on
this subject. We in Colorado appreciate the courtesy extended to us at
this time by this subcommittee. With your indulgence I would like to
as briefly as possible state Colorado's position on the various items of
legislation now before the committee .
By terms of the Colorado River compact, the Colorado River system
was divided into two basins, the point of division being Lee Ferry on
the Colorado River in Arizona. Above that point about 70 percent of
the virgin river flow originates from the State of Colorado. Through
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coincidence, the Colorado River also produces about 70 percent of all of
the surface water available within our boundaries. Our interest in the
waters of the Colorado River therefore is not suppassed by that of any
other State .
It has been our desire, from the time of the receipt of the Pacific
Southwest water plan , to achieve an understanding among the seven
States of the Colorado River Basin which would make it possible to
enact legislation which would in some measure be of benefit to all of the
basin States. It is obviously not possible to divide the Colorado River
into more shares than are available. Despite the fact that future river
shortages will fall heavily upon the State of Colorado, we have negoti
ated with the other States for the sole purpose of making it possible to
construct the Colorado River Basin project, including the central
Arizona unit .
As a result of our negotiations and studies, we have adopted a
al
position that any legislation to authorize the Pacific Southwest water
plan or any of its component parts should incorporate the following
four general principles :
1. Recognition and provision that Glen Canyon Reservoir shall be
operated to provide the means by which the upper division States can
deliver water at Lee Ferry without impairment of their own con
sumptive uses pursuant to the terms of the Colorado River compact,
2. The return to the credit of the States of the Upper Division those
funds which heretofore have or hereafter may be expended from the
Upper Colorado River Basin fund to compensate for computer power
deficiencies at Hoover Dam .
3. Provision for the continuing water resource development in the
Upper Basin States.
4. Provision for an immediate start on a program designed to aug

ment the future water supplies of the Colorado River Basin .
Provisions to accomplish a satisfactory operation at Glen Canyon
Reservoir and to reimburse the Upper Basin fund for Hoover power
deficiencies are contained in all versions of the proposed legislation
now pending before this body. These provisions are of particular
interest only to the seven States of the Colorado River Basin . Since
these provisions are not now controversial, I shall not dwell upon
them. I must observe, however, that they were agreed to only as a
result of mutual concessions. As much as we would like to see them
incorporated into any legislation, we must in all fairness admit that
they constitute no agreement when isolated from other provisions of
S. 861, S. 1242, or S. 1409. We appreciate their inclusion in S. 1004
and S. 1013 , but to urge their passage in that form would be a breach
of faith on our part.
There is no real disagreement among the Colorado River States
concerning principles Nos. 3 and 4 which I have previously enumer
ated . However, since they have caused difficulty elsewhere, I shall
dwell upon them in some detail.
Our principle No. 3 states that the pending legislation should pro
vide for the continuing water resource development in the upper
basin States. In 1956 the Congress authorized for the benefit of the
Upper Basin States one of the most comprehensive reclamation projects
ever undertaken in the history of the United States, the Colorado
River storage project. This project was authorized to permit the Upper
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Basin States to develop their full share of water apportioned by the
terms of the Colorado River compact . The main storage units of that
project have now been constructed and are in operation. However, the
participating units of that project, which will permit us to put water
to use in our respective States , are for the most part still unconstructed .
At this point in history, 11 years after the enactment of the Storage
Project Act, Colorado has received authorization of projects which
will consume only 95,000 acre- feet of water - a sum considerably less
than authorized for any other State of the Upper Basin, not withstand
ing the fact that Colorado's entitlement of water is greater than all
of the other upper basin States combined .
In accordance with the specific terms of the Colorado River Stor
age Project Act, five projects in Colorado are now ready for authoriza
tion - the Animas -La Plata , the Dolores, the Dallas Creek , the West
Divide, and the San Miguel. Each of these projects has been demon
strated to be economically feasible and the appropriate reports have
been made to the Congress and printed as House documents in the
89th Congress.
Our Colorado projects have not been hastily conceived nor prema
turely advanced . The State of Colorado, in past years, has advanced
over $ 200,000 to Federal agencies to assist in the feasibility planning
and has expended an almost equal amount on these projects in its own
planning. The commencement of planning on these projects in every
case dates back for more than 20 years, and in one case, for over 50
years . Like Arizona, we have waited a long time to construct projects
which are essential to our continuing development.
These Colorado projects present no particular controversy, except
that the Secretary has recommended that three of them be deferred
pending a study by a National Water Commission . We cannot believe
that the idea of a National Water Commission was ever conceived to
determine the internal allocation of water within any State . If de
velopment in Colorado must halt pending a study by the proposed Na
tional Water Commission , then we feel that the same limitation should
apply throughout the entire United States .
I shall not dwell upon the individual aspects of each of the proposed
Colorado projects. Various local subdivisions of our State govern
ment , which have been created to act as the sponsoring and contractual
agencies for these projects, are represented here today.
They will give you a better insight than I can as to the need for
each of the projects which they are sponsoring. Suffice it to say that
these projects would contribute greatly to our municipal , industrial,
and agricultural water supplies . Two of these projects would enhance
the economic opportunities of the Ute Mountain , Ute and Southern
Ute Indian Tribes. One of the projects is designed primarily to pro
vide a water supply for our emerging oil shale industry .
By urging the authorization of these Colorado projects , we are not
overlooking the rights and interests of other Upper Basin States. None
of the other States are now using their full entitlement of Colorado
River water. We intend to fully support in the future, as we have in
the past, those projects in other States which are necessary to insure
them of their full share of water. However, at this time there are no
other Upper Basin States which have projects ready for authorization .
There are provisions in three of the bills now pending before you which
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direct further investigations for the benefit of Utah and Wyoming. We
fully support those provisions and particularly those contained in
S. 1409 introduced by Senator Moss.
The Animas -La Plata project is actually a joint Colorado -New
Mexico undertaking. To insure that New Mexico receives equal treat
ment with Colorado under that project, a special provision has been
included in most of the legislation which would authorize Colorado
and New Mexico to execute the Animas-La Plata project compact.
Colorado fully supports that authorization .
Our proposal to authorize certain projects within our State under
the authority of the Colorado River Storage Project Act is in accord
ance with long -established State policy and our internal allocation of

water. However, there has been considerable misunderstanding within
the State of Colorado as to the effect of such projects when viewed in
light of certain provisions of Senate Document 80, 75th Congress,
first session . This misunderstanding has affected harmonious relation
ships within the State and needs clarification. As a matter of State
policy, our State water board and State legislature have adopted an
interpretation of paragraph ( i ) of the section of Senate Document
80 entitled "Manner of Operation of Project Facilities and Ausil
iary Features . ” The interpretation is that the words " any western
slope appropriations” in said paragraph (i) mean and refer to the
appropriation heretofore made for storage in Green Mountain Re
servoir. We believe that this interpretation defines and observes the
purpose of said paragraph ( i), and does not, in any way, affect or
alter any rights or obligations arising under Senate Document 80
or under the lawsof the State of Colorado . Since it was a congressional
document which created the problem , we believe that it is appropriate
that clarification of the document in accordance with our interpreta
tion be contained in any legislation which would authorize further
projects under the authority of the Colorado River Storage Project
Act.
Such clarification is contained in some of the legislation now pend
ing and we urge that it be retained.
The major purpose of the pending legislation is to authorize the
construction of the central Arizona project for the benefit of the State
of Arizona. That State maintains that, under the provisions of the
Colorado River compactand by the terms of the recent decision by the
U.S. Supreme Court in the case of Arizona v . California, it is entitled
to use a quantity of water from the main stream of the Colorado
River below Lee Ferry. It is the understanding of the State of Colo
rado that Arizona agrees that any use of water by that State from the
Colorado River system is controlled and governed by the Colorado
River compact and that the Supreme Court decision only divides
among the Lower Division States the water available to those States
pursuant to the terms of the compact. It is our further understanding
that Arizona recognizes that for some time in the future its central
Arizona project would be utilizing waters apportioned to the Upper
Division States and that such waters would be subject to retention by
the Upper Division States when their needs arise.
It is with this understanding that we endorse the authorization and
construction of the central Arizona project.However, we can under
stand the natural reluctance of any Lower Division State to relinquish
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water in the future to the Upper Division. To eliminate future mis
understandings insofar as possible, we are insisting that those five
Colorado projects now ready for authorization be authorized simul
taneously with the central Arizona project. No other procedure is
acceptable to us . On this point there is complete unity within the State
of Coloradoand among the members of our congressional delegation.
The remaining issue is that principle which would provide an
immediate start on a program desiged to augment the future water
supplies of the Colorado River Basin. The State of Colorado and its
citizens since 1922 have become increasingly concerned with their
future welfare as it relates to the waters of the Colorado River. Some
15 years ago our State water board intensified its studies as to the
future availability of the river waters. For this purpose it employed
the nationally recognized engineering firm of Leeds, Hills & Jewett.
That firm prepared a report for the State under the title “Report on
Depletion of Surface Water Supplies of Colorado West of the Con
tinental Divide. ” That report was subsequently printed as Senate Docu
ment 23, 84th Congress, first session .
In 1965 the State of Colorado, along with other States of the Upper
Basin , through the Upper Colorado River Commission , employed the
internationally recognized engineering firm of Tipton and Kalmbach
to again inventory present and future water resorces of the Colorado
River system . This report was documented under the title of " Water
Supplies of the Colorado River" under date of July 1965. I have copies
of that report with me and I ask the committee to accept that report
as a part of the record of these hearings.
Senator ANDERSON . Do you want to put it in the hearing we are now
conducting ? How long is it !
Governor LOVE . It is about 24 pages with a few tables.
Senator ALLOTT. Mr. Chairman, might I remark on this matter ?
I realize the reluctance of the chairman to unnecessarily build up these
records. However, the Tipton report is a very important document. If
it simply appears on the files of the committee, it may be relegated to
some dust-covered bin , and it can hardly be taken in any portion by
itself. It has to be read as a whole.
While it is 24 pages long, it wouldn't be 24 pages in the fine print we
get in our hearings. I would suggest and request that it would be
advisable to include it as a part of the record if the Chair sees fit.
Senator ANDERSON. Without objection it will be included.
( The report referred to follows :)

UPPER COLORADO RIVER COMMISSION : WATER SUPPLIES OF THE COLORADO RIVER
AVAILABLE FOR USE BY THE STATES OF THE UPPER DIVISION AND FOR USE FROM
THE MAIN STEM BY THE STATES OF ARIZONA, CALIFORNIA , AND NEVADA IN THE
LOWER BASIN
( Prepared by Tipton & Kalmbach, Inc., Denver, Colo ., July 1965 )
TIPTON & KALMBACH, INC. ,
Denver Colo., July 30, 1965.
UPPER COLORADO RIVER COMMISSION ,
Salt Lake City, Utah.
GENTLEMEN : During the latter part of May 1965 the firm of Tipton and Kalm
bach, Inc., was retained by the Colorado Water Conservation Board to make a
study of the water supplies available from the Colorado River for use in the

79-247-67-35

536

CENTRAL ARIZONA PROJECT

Lower Colorado River Basin, and to determine whether such supplies would be
available at all times to satisfy uses by the states of Arizona , California, and
Nevada as defined in the decision of the U.S. Supreme Court in the case of
Arizona vs. California, et al. 373 U.S. 546. Subsequently, at a meeting with three
of the Commissioners and some of their engineering advisors, together with the
U.S. representative on the Commission , and the Executive Director of the Com
tion Board on June 3, 1965, the scope of the studies was discussed and it was
concluded that the studies would be sponsored by the Upper Colorado River Com
mission rather than by the Colorado Water Conservation Board. The studies
have been made and a report prepared which embodies the results of the studies.
Drafts of the report were reviewed from time to time by the Commission's
Engineering Advisors and by some of the members of the Commission . The sug
gestions of all of the interested parties have been considered, and those believed
to be consistent with the purpose of the report and the thinking of the author
have been adopted.
The report consists of two parts : Volume 1 — Text, and Volume II - Appen
dices. The text describes the manner in which the studies were made and
gives the results of the most pertinent studies and final conclusions based on
those results , and the reasons therefor. The Appendices consist of copies of all
the detailed river and reservoir operation studies that were considered directly
pertinent to the report. The Appendices also contain tables indicating the esti
mated present depletions on the river by the States of the Upper Division of
the Colorado River Basin, and the prognostication by projects of increased
depletion in the future, as made by various entities. A master table is included
which indicates all known potentials in the Upper Basin and estimates of
others which might come into being.
The report is submitted herewith for your consideration .
Sincerely yours,
R. J. TIPTON .
FOREWORD
The reasons for making studies at this time of the available water supplies
on the main stem of the Colorado River in the Lower Basin is because of the
situation described below .
There are before Congress at the present time a number of bills which would
authorize a part of the Southwest Water Plan proposed by the Secretary of
Interior. The plan originally contemplated the importation of substantial quan
tities of surplus water from the streams of the Northwest ; this part of the plan
has been dropped and is no longer being included in the request for authorization
for construction . However, authorization for a study of the contemplated im
portation is included in the proposed legislation. The principal physical works
sought to be authorized are those comprising the Central Arizona Project.
The decision of the United States Supreme Court in the case of Arizona vs.
California et al. , 373 U.S. 546, considered that the contracts with the Secretary
of Interior and the three states of the Lower Basin, Arizona, Nevada and Cali
fornia , and individual entities thereof, constituting an apportionment of 2.8
million acre- feet ( maf ) of water to Arizona , an apportionment of 0.3 maf to
Nevada, and a limitation of 4.4 maf to California effect a valid apportionment
of the first 7.5 maf of mainstream water in the Lower Basin . All apportionments
by the terms of the contracts are subject to the availability of water. The
Master hearing the case recommended that in case of shortage the shortage be
divided among the states in proportion to their allocation of water. The Supreme
Court in its decree did not follow the recommendation of the Master in respect
to the allocation of shortages, but left the matter in the hands of the Secretary
of Interior subject to further consideration by the Court or consideraion
by Congress.
It is understood that the states of Arizona and California have entered into an
agreement whereby Arizona will guarantee that her uses will be such as to in
sure the availability of 4.4 maf of water per year from the main stem to Califor
nia at all times . The substance of this agreement is spelled out in Bill S 1019
which provides, in essence, a priority to existing consumptive uses by California
of Colorado River water on the main stem up to the amount of 4.4 maf annually,
and to existing main stem Colorado River consumptive uses and entitlements in
Arizona and Nevada by limiting diversions from the main stem for the Central
Arizona Project in any year in which the Secretary of Interior determines there
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is insufficient main stem Colorado River water available to satisfy the total an
nual consumptive use of 7.5 maf by the states of Arizona, California and Nevada.
This, in itself, would implement one of the suggestions made by the Supreme
Court that the matter of allocating shortages among users of the Lower Colorado
River Basin be subject to further consideration by Congress. If the Central Ari
zona Project is authorized and goes into operation , the relevant provisions of Bill
S 1019 as now proposed would cause the burden of any shortage in water sup
plies to be on the Central Arizona Project.
This entire situation poses a problem to the States of the upper division of the
Colorado River Basin . Uses in the Upper Basin may not have progressed to the
point that all waters apportioned to it by the Colorado River Compact, or to the
limit imposed by nature, are being used at the time the Central Arizona Project
goes into operation if it is authorized and goes to construction. In other words,
there might be some unused water destined for use in the Upper Basin passing
Lee Ferry which, if used in the Lower Basin, would pose a problem when those
waters subsequently were needed by projects in the Upper Basin . Actually, at the
present time some of the uses in the Lower Colorado River Basin on the main
stem are being made only because of unused flows in the Upper Basin passing Lee
Ferry .
The present studies therefore appeared desirable to enable the Commission
to take stock and see what problems might arise because of the situation, and in
order that policies and procedures may be developed .
At the meeting of June 3, 1965 of certain members of the Commission and its
Engineering Advisors, these studies were authorized and their scope discussed .
As the studies progressed, two other meetings were held with the Engineering
Advisory Committee to the Commission , at which time the Commissioners from
some of the states were also present. Frequent conferences were held with Mr.
Ival Goslin , Executive Director of the Commission ; some were had with Mr.
Felix Sparks, Director of the Colorado Water Conservation Board, and his
technical staff. Mr. Cecil Jacobson, Chief Engineer of the Commission, spent some
time in the office of Tipton and Kalmbach, Inc., assisting the studies.
The studies were made under the direction of R. J. Tipton. He is solely respon .
sible for the conclusions derived from the studies contained in the report. During
the time the studies were being made and drafts of the report were being pre
pared , the drafts of the report were reviewed by the groups at the meetingsmen
tioned above. Editorial changes suggested by representatives of the Commission
for clarification purposes were accepted ; other suggestions more substantive
in character were not accepted if they were not concurred in by the author of the
report.
The author wishes to express his appreciation for the constructive advice
afforded by various representatives of the Commission and its Engineering Ad
visors during the course of the studies and preparation of this report.
SUMMARY
Based upon the recorded historic flow of the Colorado River, it appears that
nature has decreed that the river will not supply enough water to support the
apportionment made by the Colorado River Compact to the Upper Basin , an
amount of 7.5 maf for consumptive use from the main river to the states of
Arizona, California and Nevada ; and the allocation to Mexico by the Mexican
Water Treaty of 1944. The U.S. Supreme Court in Arizona vs. California, et al. ,
373 U.S. 546, agreed with the Special Master that the Secretary's ( of Interior)
contracts with Arizona for 2.8 maf and with Nevada for 0.30 maf of water,
together with the limitation of California to 4.4 maf effect a valid apportion
ment of the first 7.5 maf of main stem water in the Lower Basin . All those con
tracts provide for the stipulated deliveries of water subject to the availability
thereof. The Court recognized that shortages might occur. Where the words " ap
portionment” or “ apportion” appear hereinafter relating to the beneficial con
sumptive-use values of the states of Arizona , California and Nevada , the word
or words mean what the Supreme Court decision said as cited above. The use of
limitation
the words does not imply an absolute amount of water but rather
of use subject at all times to the availability of water.
With the active storage capacity available to the Upper Basin, including res
ervoirs of the Upper Colorado River Storage Project now operating or under con
struction , beneficial consumptive use ( depletion at Lee Ferry ) in the Upper Colo
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rado River Basin, including reservoir evaporation , is limited to 6.3 million af
( maf ) per annum , because of the required delivery in successive 10 -year periods
of 75 maf in accordance with the terms of the Compact. The net depletion , ex
cluding reservoir evaporation , would be 5.6 maf.
If deliveries at Lee Ferry were greater than 7.5 maf per year ( 75 maf in suc
cessive 10 -year periods) to insure more power generation and financial support
for the Upper Basin development, the net depletion at Lee Ferry by Upper Basin
development would be less than the amounts indicated above. These depletions
are less than the 7.5 maf apportioned to the Upper Basin which , in turn, are less
than the ultimate total requirements of the Upper Basin.
The relation between Upper Basin depletion and the reservoir storage capacity
required to insure its availability is shown in Figures 1 and 2, pp. 550 and 551,
the first of which is based on deliveries at Lee Ferry of 7.5 maf per year, and
the second on an arbitrarily assumed delivery at Lee Ferry of 8.25 maf per year.
The principal studies described herein are based on study periods 1914 through
1964 and 1921 through 1964. The period 1930 to date has been used by the De
partment of Interior and by the Colorado River Board of California to deter
mine the amount of water available for use from the lower river by Arizona,
California and Nevada. No appreciable difference exists in the basic data used for
the various studies, such as the principal one of virgin flow at Lee Ferry for
various years. Some difference does exist, however, in respect to the net losses
of water between Hoover Dam and Mexico, which is discussed subsequently.
All studies disclose without exception that any increase in the use on the lower
river must now be made from water apportioned to the Upper Basin , but now un
used by it. Actually, at present the aggregate demand on Lake Mead is close to 9
maf per year. It is apparent that even present uses on the lower river are de
pendent upon significant amounts of water released from Lake Powell in excess
of those required by the Colorado River Compact.
oper Basin develops there will arrive a time when its water will no
As the
longer be available for further uses on the lower river. The question is when
will that time arrive. To forecast this, studies have been made using various
assumed rates of depletion in the Upper Basin and various assumed rates
of releases from Lake Powell. All of the studies indicate that substantial
shortages, amounting to more than 1.0 maf per year before the end of the
present century, will exist in the supplies required to meet total uses of 7.5
maf by Arizona, California and Nevada and to meet a delivery of 1.5 maf of
water per year to Mexico. The period would be extended somewhat if Lake Mead
were depleted to absolute dead storage , during long periods of drawdown.
A period of low water supply in the Colorado River Basin , such as existed from
1930 to 1964 , will occur again at some time, or one which might be more severe
could occur. Under such conditions, minimum releases from Lake Powell would be
necessary . Simple arithmetic indicates that there will not be enough water on
the lower river to sustain a delivery of 7.5 maf for the states of Arizona, Cali
fornia and Nevada , and to take care of the Mexican burden , as shown by the
following analysis :
[ In million acre -feet ]
Lower river requirements :
1. Beneficial consumptive use by Arizona, California and Nevada ---- 7.500
2. Mexican treaty deliveries --1.500
0.730
3. Reservoir evaporation.
0.810
4. Losses below Hoover Dam
Total requirements.
Water supply for the lower river :
1. Delivery at Lee Ferry .
2. Net inflow Lee Ferry to Lake Mead ..
3. Net inflow from Bill Williams River4. Release from Lake Mead (drawdown to rated power head ) --

10.540

8. 250
0. 675
0. 055
0. 365

Total water supply

9. 345

Deficiency

1. 195

Although an arbitrary initial delivery of 8.25 maf has been assumed in some
of the studies, the amount delivered by the Upper Basin eventually will approxi
mate 7.5 maf per year. When the delivery from the Upper Basin is 7.5 maf
instead of 8.25 maf, then the deficiency will be 1.945 maf per year. If the provi
sions of Section ( b ) of Article IV of the Colorado River Compact are invoked ,
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Lake Mead could be drawn down to absolute dead storage which would provide
about 0.60 maf additional water per year which includes the decrease in evapora
tion from Lake Mead. In this case the above deficiencies would be reduced by
about 0.60 maf.
The obvious conclusion is that a firm water supply is not available in the Colo
rado River to satisfy a basic beneficial consumptive-use requirement of 7.5 maf
from the main stem by Arizona , California and Nevada, plus delivery of 1.5
maf of water to Mexico. If these requirements as well as Upper Basin require
ments are to be satisfied , projects must be authorized and constructed to im
port major amounts of water into the Colorado River Basin from sources of
surplus. Such importation is important to both the Upper and Lower Basins.
STUDIES MADE
Study Period
A fundamental item in any study of the Colorado River , taking into con
sideration the Colorado River Compact, the Mexican Water Treaty , and the
Supreme Court decision in the case of Arizona versus California , is the recorded
flow of the Colorado River at Lee Ferry and the virgin flow estimated therefrom .
Measurements of the Colorado River at Lee Ferry were not begun until the
spring of 1921. They have been continuous since that time. However, during the
negotiations of the Colorado River Compact of 1922, and later during the studies
of the hydrology of the Boulder ( Hoover ) Canyon Project in the late 1920's,
estimates of the flow at Lee Ferry were made, based upon measurements
of the river at Yuma and Topock and supplemented by estimates made on the
basis of recorded flow of major tributaries above Lee Ferry when such records
became available. These estimates extended back to the year 1896 .
For the purpose of this report, river and reservoir operation studies were
made both for the period 1914 through 1964 and for 1921 through 1964. The
beginning year of 1914 was used because at the time the Upper Colorado River
Compact was under consideration the Engineering Advisory Committee of the
Upper Colorado River Compact Commission, in making an exhaustive study of
the estimates of the flow of the river, concluded that estimates of flow prior to
1914 should not be used. The period 1921 through 1964 has been used because
the actual records of measured flow at Lee Ferry first became available in 1921.
For some studies the period 1930 through 1964 was used . Two studies were made
based on the period 1906 through 1964 .
For the period beginning in 1896 the estimated virgin flow at Lee Ferry was
less than the long -time average until 1903. The period following 1903 includes a
generally increasing estimated flow at Lee Ferry up to 1930. From 1930 through
1964 the flow of the river has gradually declined , the 35 - year period from 1930
through 1964 being the lowest period of record .
No matter what periods between 1896 through 1964 are used for particular
studies, the period of low water supply beginning in 1930 and ending in 1964
cannot be avoided. It would be optimistic to assume a firm water supply any
greater than that which existed during the period 1930 through 1964 plus what
ever water might have been available from holdover storage at its beginning.
This period represents 35 years of reservoir drawdown, which is an exceedingly
long time.
The accuracy with which future water supplies and demands can be predicted
depends in large measure on how closely the future flow of the river will cor
respond to that assumed for the purpose of the studies. It must be recognized
that the magnitude and sequence of flows which will occur during the next 44
year period will not duplicate, and may noteven approximate, the magnitude and
sequence of flows which occurred during the past 44 years. There is evidence to
indicate that river flows along with other phenomena associated with and de
pendent upon climatic and meteorological conditionsgo through periods of high
occurrences followed by periods of low occurrences. However, the occurrences do
not follow any regular or cyclic pattern and there is no known method for estab
lishing or predicting the extent or magnitude of the limits of the succession of
high and low occurrences. Examination of tree-ring records in the southwestern
part of the United States dated back as far as the year 1250 illustrate the ups
and downs in precipitation caused by nature, without giving only evidence what
soever of regular or predictable cycles.
Increased Depletions in the Upper Colorado River Basin
A variable having an effect on the outcome of the studies is the estimated rate
at which consumptive use in the Upper Colorado River Basin will increase . Figure
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3 , p. 552, illustrates the estimates made by the State of Arizona, recent estimates
made by the U.S. Department of Interior ( U.S.I.D. ) , those by the Colorado River
Board of California, (C.R.B. ) , and those by the States of the Upper Colorado
River Division . It may be noted that there is a wide range in the estimates of
Upper Basin consumptive uses which might take place in the future. Arizona's
low estimate and the higher estimates of the States of the Upper Colorado River
Division bracket the others shown .
Arizona's appraisal of the possibility of increased uses in the Upper Basin
may be contrasted with the statement made by the U.S. Department of Interior
in 1959 in a publication entitled “ The Colorado River Storage Project and Par
ticipating Projects” which is quoted below :
" The Upper Colorado River Basin may have been late in exploration , slow in
settlement, and limited in development, but the Upper Basin boldly faces a new
future which will see its many resources utilized on an ever -widening scale.
" The future of the Upper Colorado River Basin lies in its resources. The most
important resource is water — water which is corralled and put to work rather
than allowed to plunge wildly toward the sea, wasting its energy in the rapids of
the colorful canyons.
“The Upper Colorado River Basin has the water — it has land to be irrigated
it has canyons with dam sites where much water can be stored and where hydro
electric power can be produced — it has petroleum , coal, and natural gas — it has
oil shales and rare hydro -carbons — it has mineral resources of uranium and other
atomic ores, of many strategic metals, of phosphate and other needed nonmetallic
ores.
" But, these many resources are largely dormant - sleeping giants yet to be
awakened. The future will see the use of Upper Basin resources on an ever
widening scale under a development program which will bring together the re
sources of water, power, land and minerals ...
“ The future begins to unfold for the Upper Colorado River Basin. "
The Arizona estimates have not been used in any of the present studies be
cause they are considered to be unrealistically low ; they do not account for all
projects under construction or now authorized for construction.
The prime factor which will affect the lower river water supplies to meet 7.5
maf of consumptive uses from the main stem in the states of Arizona, California
and Nevada , will be the amount of the deliveries at Lee Ferry from the Upper
Basin.
Colorado River Operation Studies
In addition to the studies made to determine the limits of depletions by the
Upper Basin based on the provisions of the Colorado River Compact and available
water supply, several river and reservoir operation studies were made involving
the entire main stem of the Colorado River. The details of these studies are
shown in the tables appearing in the Appendices to this report.
From the present to 1975, the year in which the first diversions for the Central
Arizona Project are assumed, all studies were operated on a common basis . The
starting content of the main river facilities is that which is estimated by the
Bureau of Reclamation to occur on September 30, 1965. With study sequences
commencing with either 1914 or 1921, no difficulty was experienced in filling all
the reservoirs and all were spilling in 1975. For all practical purposes, the total
filling of both upper and lower systems was simultaneous. A similar condition
was obviously impossible under study sequences beginning with the water year
1930.
In 1975 a draft on the Upper Basin storage was sustained corresponding to
alternative constant annual releases of 8.25 maf and 8.75 maf. Releases at Lee
Ferry corresponding to the U.S. Interior Department estimates and to those of
the Colorado River Board of California were also used for some of the studies.
Since generation of power and maintenance of rated head
important in both
basin systems, the levels of rated head were used as cut-off points in several
of the studies. However, a question could be raised as to whether the storage in
Lake Mead could be held at rated power head and the consumptive -use require
ments at that time be shorted. This would make domestic and agricultural uses
subservient to power . Article IV, Section ( b ) of the Colorado River Compact
provides :
“Subject to the provisions of this compact, water of the Colorado River Sys
tem may be impounded and used for the generation of electrical power, but such
impounding and use shall be subservient to the use and consumption of such
water for agricultural and domestic purposes and shall not interfere with or
prevent use for such dominant purposes ."
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The foregoing provision if strictly enforced would prohibit the holding of
water in storage for the generation of power if it were needed for consumptive
"use purposes.
Recognizing this contingency other studies called on storage down to a content
of 8.0 maf in Lake Mead ( equivalent to the level of the Nevada intake ) whereas
still other studies withdrew all water stored in active capacity.
Alternative schedules of depletions were used in the various studies. Included
were the depletions estimated by the States of the upper division, those of the
Colorado River Board of California , and the recent estimates of the Bureau of
Reclamation .
Future Uses in the Lower Basin
It is not within the purview of this report to apportion shortages among the
states of Arizona , California and Nevada . However, for the purpose of the studies
certain assumptions were made of present and future uses by those states. It
was assumed that the presently constructed projects in Arizona diverting from
the Colorado River, including projects to irrigate Indian lands, will utlimately
beneficially consume 1.23 maf. Inflow -outflow records indicate that at the present
time the consumption by Arizona projects using Colorado River water is close to
one million af per year. However, additional drainage will be required to prevent
the water table from rising to the point where lands would become waterlogged
on the Gila Mesa , Yuma Valley , and the North Gila and South Gila projects.
Applications of water on the mesa are causing the water table to rise beneath
the Yuma Valley . It is estimated that substantial amounts of water per year
should be withdrawn from the ground water in this area to prevent any further
rise in the water table. Additional amounts must be withdrawn from the water
table under the South Gila and North Gila projects to prevent further rise in the
water table in those areas. It is assumed for the purpose of the present report
that, as additional drainage works are installed, additional diversions will be
made from the river so that the net beneficial consumptive use will remain at
about one million af per year until 1975 , and with full development, aside from
the Central Arizona Project, will attain 1.23 maf in the year 2000.
It is estimated that the beneficial consumptive use of water by projects using
Colorado River water in Arizona , aside from the Central Arizona Project, in
1990 will be about 1.16 maf. Should the Central Arizona Project be authorized
at an early date, it is assumed that it would go into operation by 1975. The
last report on the Central Arizona Project indicated that its operation would
result in a beneficial consumptive use of 1.2 maf per year. This, added to the
1.23 maf for the other projects on the river, results in a total of 2.43 maf,
leaving for Arizona a balance of 370,000 af per year to equal the basic 2.8 maf
beneficial consumptive use from the main stem apportioned to Arizona. The
present studies assume that this remaining 370,000 af of water would either be
used on the Central Arizona Project or some place els in Arizona by the year 2000 .
It was assumed that uses in Nevada would increase gradually from present
uses of 25,000 af per year to 300,000 af per year in the year 2000 .
If and when uses in Arizona and Nevada increase to the extent that shortages
might occur, it is assumed that California's present beneficial consumptive use
would be curtailed to 4.4 maf per year. The time when this curtailment would
occur is not known . For the purpose of this study it was assumed that the uses
by California would be curtailed to 4.4 maf per year prior to the time storage
in Lake Mead would be insufficient to support all downstream main-stem de
mands without dropping below rated power head.
Depletion Factor
A depletion factor was used to modify the assumed basic depletions by the
States of the apper division of the Colorado Rive Basin . The philosophy of the
depletion factor is based on the fact that during periods of low water supply
in the Upper Basin all projects in operation will not receive a full water supply .
Most of them will not have reservoirs, and some that have reservoirs will not
have water in some years to fill those reservoirs. No rational means have been
derived for varying the estimated uses by the States of the upper division be
cause of varying water supply . The means used by the U.S. Bureau of Reclama
tion in its past studies, which it is assumed it is still using, are based on the
assumption that the uses would vary from the normal use in a particular year
by one -half of the percent that the virgin flow at Lee Ferry in that particular
year varies from a long -time average of virgin flow . For the present studies
the depletion factor using the U.S.B.R. formula was based on the mean virgin
flow for the years 1921 through 1964, except for studies starting in 1906 .
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River Losses Below Hoover Dam
The Department of Interior in previous studies assumed gross losses below
Hoover Dam to be 1.27 maf per year ( U.S.I.D. Report on the Southwest Water
Plan dated January 1964 ). The U.S. Bureau of Reclamation has estimated fu
ture reductions in waste, salvage of water by channel improvement,salvage of
water from phreatophytes and increased
age return from the Yuma area
in the amount of 680,000 af made up of the following items :
Acre- feet
Reduction in waste of water by operation of Senator Wash Reservoir--- 170,000
190,000
Salvage of water by channel improvements..
100,000
Salvage of water from phreatophytes ---220,000
Increased drainage return from the Yuma area .

680,000
r
ion
med
below
wate
of
loss
amat
net
au
the
then assu
of Recl
The U.S. Bure
Hoover Dam, after the foregoing savings and salvages are effectuated , will be
590,000 af, ( 1,270,000 af minus 680,000 af ). There is no good reason to question
the above -mentioned amounts of water estimated to be saved by salvage, drain
age, and operation of Senator Wash Reservoir. However, it is believed that the
220,000 af of additional drainage return from the Yuma area cannot be con
sidered as an item in reducing the losses below Hoover Dam , which will reduce
the draft on Lake Mead. The 220,000 af does not represent “new water" made
available to the Basin , such as the water salvaged because of channel improve
ments and nonbeneficial consumption by phreatophytes. The 220,000 af is an in
crement of the original water supply that has been stored in Lake Mead and
subsequently diverted by canals out of Lake Mead releases to supply Arizona
projects. This amount of water will represent a credit to Arizona and will not
in the end reduce the draft on Lake Mead. Therefore the value that is being used
in the present studies for net losses below Hoover Dam is 590,000 af plus 220,000
af, or 810,000 af.
The actual amount of water which might be recovered by additional drainage
of the Yuma Valley and Yuma Mesa areas is not known at the present time. It
is believed, however, that the potential can be as great as 220,000 af. The actual
amount recovered may depend somewhat on the outcome of the review of the
U.S.I.D. definitive plan for the additional drainage works by the U.S. Commis
sioner of the International Boundary and Water Commission between the United
States and Mexico. Because this item of return flow is not considered in this re
port as one which brings to the river " new water" thereby decreasing the de
mand on Lake Mead, whatever the ultimate amount might be will not affect
the conclusions reached in this report.
In respect to the Bill Williams River, the U.S. Bureau of Reclamation assumes
it will be depleted down to 55,000 af. This amount of inflow below Hoover Dam
has been assumed for the purpose of this report .
The above may be compared with the studies made by the Colorado River
Board of California which estimates the net losses after accounting for Bill
Williams River under present conditions to be 1.2 maf. It estimates a future
salvage of 200,000 af, leaving a net loss of 1.0 maf. This spread in difference in
estimates of future losses below Hoover Dam is given for information . No one
can precisely estimate what such losses will be in the future. They depend on
the amount of wastes that can be reduced, and the amount of salvage that can
be effectuated by the program that is being carried out by the Deaprtment of
Interior. For this report, as stated above, 810,000 af has been adopted to repre
sent losses below Hoover Dam after the salvage program has been completed .
Storage in the Basin Reservoir
For the present studies the initial usable content of the Upper Basin reser
voirs was assumed to be 3.099 maf and of Lake Mead 16.453 maf, which is the
anticipated usable content as of September 30, 1965, including bank storage.
Maximum usable capacity of Upper Basin reservoirs was assumed to be 29.0
maf, and 29.25 maf for Lake Mead including bank storage. In addition, 1.2 maf
was reserved in Lake Mead for flood control.
The net gain between Lee Ferry and Hoover Dam was phased to correspond to
recent estimates by the U.S. Bureau of Reclamation .
For Study No. 3 the Upper Basin depletions, deliveries at Lee Ferry, net gain
between Lee Ferry and Hoover and losses from Hoover to Mexico corresponded
to those of the Colorado River Board of California .
Total
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Studies No. 5 and 23 thru 34 differed from the other studies in that the total
maximum Upper Basin reservoir content was assumed to be 32.0 maf and the
depletion factor was unity. This assumed all existing reservoirs in the Upper
Basin and the reservoirs of the Upper Colorado River Storage Project would
operate more or less as a unit to make available water to the Upper Basin con
sumptive -use projects, and to enable the States of the upper division to make the
required deliveries at Lee Ferry.
Results of the Studies
Upper Basin
To determine the amount of maximum depletion (beneficial consumptive use )
under the terms of the Colorado River Compact that can be made by the States
of the upper division of the Colorado River Basin, river and reservoir operation
studies were made for the period 1903 through 1964 and for the period 1921
through 1964 to determine the relationship between required storage capacity
and depletion . In the studies various amounts of depletion were assumed ranging
from 3.0 maf per year to 6.79 maf per year. The results of the studies for the two
study periods were identical .
Two sets of studies were made, one assuming an annual delivery at Lee Ferry
at 8.25 maf and the other assuming an annual delivery at Lee Ferry at 7.50
maf. The following table indicates the results of these studies. The results are
depicted graphically on the two curves shown in Figures 1 and 2. The detailed
operation studies are given in Appendix C.
Even with an annual delivery at Lee Ferry of only 7.50 maf, to attain the total
beneficial consumptive use ( 7.5 maf ) allocated to the Upper Basin by the Colo
rado River Compact would require over 72.0 maf of active storage. This storage
potential does not exist. It should be noted also that if it did exist, about 1.4
maf of depletion would be because of evaporation from the storage reservoirs,
leaving a net of 6.0 maf for beneficial consumptive use by projects within the
basin.
Storage capacity and Upper Basin depletions
(All values in thousand acre-feet)
Available upper basin depletionsfor annual deliveries
at Lee Ferry of

Regulated
firm flow

11, 250
12, 250
13, 250
1 13,951
14, 250
315 ,040

Required
storage

6 , 766
10, 766
20, 388
35, 370
45, 536
72, 551

Estimated
evaporation

250
350
550
820
980
1,380

7,500

8,250
Total

Net

Total

Net

3,000
4,000
5,000
5 , 701
6,000
6, 790

2, 750
3,650
4, 450
4,881
5,020
5, 410

3, 750
4 , 750
5, 750
6, 451
6 , 750
7, 540

3,500
4 , 400
5, 200
5, 631
5, 770
6,160

1 Mean virgin flow , 1921-64.
2 Mean virgin flow , 1903-64.
In 18 of the 34 studies, details of which are continued in Appendix B, assumed
future depletions ( beneficial consumptive uses ) were those estimated by the four
States of the upper division. These studies all show an impossible situation ;
before the end of the study period in each case, beneficial consumptive uses would
begin to be encroached upon and in some cases all such uses would be essentially
extinguished to satisfy the Colorado River Compact provision that depletions at
Lee Ferry shall not exceed 75 maf in successive 10 -year periods. The studies were
made and their results presented , by design , to show the danger of overdevelop
ment with present water supplies, and to demonstrate dramatically the results
of those studies which are shown on figures 1 and 2, Upper Basin Depletion vs.
Required Reservoir Capacity .
If credit for deliveries above 7.5 maf per year at Lee Ferry were taken , in no
case would more than one year be gained before encroachment on beneficial con
sumptive uses would commence.
Lower Basin
It has been pointed out that the most important factor affecting the water
supplies of the main stem of the Colorado River in the Lower Basin is the amount
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of water passing Lee Ferry from the Upper Basin. A certain amount, in addition
to the Compact obligation of 75 maf in successive 10-year periods, will be required
to be delivered out of Lake Powell for a period of time to generate sufficient
energy , the sale of which will be relied upon to aid in the financing of additional
projects in the States of the upper division of the Colorado River Basin . One
series of studies contemplated a delivery of 8.25 maf per annumat Lee Ferry. It
is understood that the Secretary of Interior and some engineers of the U.S. Bureau
of Reclamation consider the release of such an amount of water through the
power plants at Glen Canyon Dam to be sufficient to provide funds for substan
tial additional development in the Upper Basin. Another series of studies was
made assuming a release of 8.75 maf per annum from Lake Powell.
It is assumed such a release would be more than adequate to provide funds
through the sale of electric energy to aid in the financing of additional projects
in the Upper Colorado River Basin.
In one group of studies the depletion schedule of future Upper Basin devel
opment as assumed by the U.S. Department of Interior ( U.S.I.D. ) was used ;
in another set the depletion schedule as estimated by the States of the upper
division of the Colorado River Basin was used. In each set of studies three con
ditions of drawdown of Lake Mead were assumed ; the first was a drawdown
which would result in 16.453 maf remaining in storage as representing the rated
power head. The second assumed a drawdown which would leave in storage 8.0
maf which is the minimum content at which the present intake for the City
of Las Vegas, Nevada, could be supplied. The third condition of drawdown
assumed Lake Mead would be depleted to absolute dead storage.
Two study periods were assumed for the above series of studies ; first, the
study period 1914 through 1964, and second, the study period 1921 through
1964. For the study period 1914 through 1964, 32.0 maf of storage capacity was
assumed in the Upper Basin and a depletion factor of unity was assumed.
Tables No. 1 and 2 attached hereto indicate the results of the two sets of
studies described above.
CONCLUSIONS
Upper Basin
If it is assumed that the operating capacity of the Upper Colorado River
Storage Project is 29.0 maf, and if the delivery at Lee Ferry amounted to 7.5
maf per year , the depletions (beneficial consumptive use ) in the States of the
upper division of the Colorado River Basin would be limited to 6.3 maf per annum.
The net depletion , excluding evaporation from the reservoirs of the Upper Colora
do River Storage Project, would be 5.6 maf. If deliveries at Lee Ferry were 8.25
maf per year, the limit of depletions in the States of the upper division would
be 5.6 maf including reservoir evaporation , and a net of 4.7 maf excluding
reservoir evaporation .
With a storage capacity of 32.0 maf, as assumed by some, the limitation on
the net depletion ( beneficial consumptive use ) in the States of the upper division ,
excluding evaporation from the reservoirs of the Upper Colorado River Storage
Project, with a delivery at Lee Ferry of 7.5 maf per year would be about 5.6 maf
per year, and would be 4.8 maf per year if the delivery at Lee Ferry were 8.25
maf per year.
Without importation of water, and such modifications in the required delivery
of water at Lee Ferry as would be necessary for the Upper Basin to benefit
from the importation of water, it is assumed that the total net beneficial
consumptive use in the States of the upper division cannot be more than 5.6
maf per year, and might not be more than 4.8 maf per year.
The addition of more reservoir capacity than will be provided by the existing
and authorized units of the Upper Colorado River Storage Project would not
materially increase these depletions. The obvious means for enabling the States
of the upper division to make a beneficial consumptive use of 7.5 maf per year
allocated to them by the Colorado River Compact ( less 50,000 af allocated to
Arizona by the Upper Colorado River Compact ) , or even greater amounts, is
the importation of water from areas of surplus.
Lower Basin
What the actual future depletion will be in the States of the upper division
of the Colorado River Basin is not known. The present studies were based on
two future depletion schedules, one as estimated by the U.S. Department of
Interior ( U.S.I.D. ) , and the other as estimated by the States of the upper
division of the Colorado River Basin. The studies indicate plainly that the
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latter schedule of depletions cannot be attained with the available water
supply . It is believed , therefore, that the true schedule of future depletions will
lie somewhere between these two estimates. Releases from Lake Powell for the
purpose of generating energy probably will be somewhere between 8.25 maf
per year and 8.75 maf per year. These are in excess of that required by the
Compact.
It is concluded from the results of the studies summarized in Tables No. 1 and
2 that shortages of water in the main stem of the Colorado River to supply 2.8.
maf for beneficial consumptive use in Arizona and up to 4.4 maf for beneficial
consumptive use in California, and 0.3 maf of beneficial consumptive use in
Nevada plus 1.5 maf to Mexico will amount to well over one million af by
the year 2000. The shortage could materially exceed 1.5 maf by that year. It
is concluded that shortages could commence by the year 1991 and in no case
would they start later than 1995 under the conditions shown in Tables No. 1
and 2.
The same general conclusions as to the shortage by the year 2000 are indicated
from the results of the studies covering the period 1906 through 1965 ( estimated ) .
See Studies Numbers 21 and 22 in Appendix B.
The only exception to the above would be if Lake Mead were completely
drained to absolute dead storage. Under this condition substantial shortages
for the Lower Basin beneficial uses would occur sometime after the year 2000,
after which they would be as severe as those indicated in Tables No. 1 and 2,
and Studies 21 and 22 of Appendix B.
The beneficial consumptive use of main stem Colorado River water as made
at the present time by California is something over 5.0 maf. In the studies it was
assumed that California would continue this level of use until it became fairly
imminent that the contents of Lake Mead, because of releases for consumptve.
use purposes, would approach rated power head. It was assumed that at this
point the uses by California would be cut back to 4.4 maf. Some have taken
the position that this cutback should be made at the time the Central Arizona
Project would go into operation , which is estimated to be about the year 1975
if the project is authorized at an early date and is expeditiously constructed .
It is not considered that this position is a sound one.
Under each of the studies from which these conclusions have been derived,
deliveries at Lee Ferry of amounts greater than the 75 maf in successive 10 -year
periods as required by the Compact, have been made. The excess amount of
water is more than sufficient under the assumptions made for the studies to
supply the amount which California now is using in excess of 4.4 maf. Even
if California were cut back to 4.4 maf in 1975 , the studies indcate the shortage
in the Lower Basin would be substantially greater than one million acre -feet
in the year 2000 , if the rated power head at Lake Mead is to be maintained .
While the Colorado River Compact by its terms makes the generation of
power subservient to the consumptive use of Colorado River water for agricul
tural and domestic purposes, there arises the question as to whether it would
be possible and practicable to deplete storage in Lake Mead to the point that
no power could be generated. Power contracts with the Secretary of Interior
exist, and many industries and municipalities now are dependent upon the
power generated at Hoover Dam. This poses a question that probably cannot
be answered at this time.
However, it would appear that it might be unwise at this time to authorize a
new project for use of substantial amounts of water from the main stem of the
Colorado River in the Lower Basin when a study of stream - flow records discloses
that the requirements for such a project might cause the depletion of Lake
Mead below the level where it could generate power. Even then , there would
be no assurance that water would be available to the project if storage in Lake
Mead were entirely depleted to absolute dead storage. At that time the only
water available would be the amount released at Lee Ferry plus accretions to
the river between Lee Ferry and Hoover Dam. This would fall far short of
enough water to sustain present uses and the new development. Otherwise the
assumption would have to be made that after Lake Mead had been depleted
to absolute dead storage it would rapidly fill by a succession of years of good
runoff. It is considered that such an assumption is not warranted .
Finally, it would be fair to conclude that the authorization of projects in
the Lower Colorado River Basin which would utilize substantial additional
quantities of water would be unwise at this time unless at the same time a
project, or projects, for the importation of substantial amounts of water from
sources of surplus are authorized.
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Governor Love. Thank you very much .
For over 50 years the flow of the Colorado River and the uses made
therefrom have been continuously analyzed by a succession of compe:
tent engineers and hydrologists in both basins. The conclusion is ines
capable that the flow of the Colorado River is insufficient to support
the present compact and treaty obligations, not to mention the addi
tional demands which will occur in the next half century.
In the Upper Basin we now have projects in operation , construc
tion or under planning, which would utilize all water available to us
under the compact allocations. The situation is the same in the Lower
Basin , or even more so . If there is any one thing that the seven States
have agreed upon , it is for the necessity for planning which would
lead to the future augmentation of the currently available water
supplies.
At this time we do not know from what source such future supplies
may be obtained. They will never be obtained, however, by merely
authorizing projects which will only deplete those supplies now avail
able. We are not in a position to decide whether desalinization, weather
modification , importation , or any combination thereof will eventually
prove to be the most feasible method of augmenting southwest water
supplies. We ask only that all possible alternatives be explored so that
some intelligent decision can be made in the future. The strength of
our American civilization is based upon thiskind of future planning.
If any segment of this country is to be foreclosed from studying
the use of any natural resource which isthe heritage of all the Amer
ican people , then we believe that issue should now be joined.
Previously we supported the State of Arizona in recommending
the construction of the Hualapai and Marble Canyon Dams. We agree
with Arizona that the revenues which would be produced from the
hydroelectric generating facilities proposed to be installed at those
dams were essential to assist in the repayment ofthe central Arizona
project and to provide for a development fund which would assist in
the augmentation of the Southwest water supplies. Our opinion has

CENTRAL ARIZONA PROJECT

553

not changed . However, in an attempt to compromise with conflicting
views, we have modified our position to recommend the elimination
of the Marble Canyon Dam . We cannot modify our position , however,
on the Hualapai Dam .The one hope that we can hold out to our people
is that by the authorization of the Colorado River Basin project a
fund will be created which will assist in the future augmentation of
the Colorado River, from whatever source.
A proposal has been made to this committee by the Los Angeles
Department of Water and Power which we believe would greatly en
hance both the power production and subsequent revenues from the
proposed Hualapai Dam and powerplant. We fully support the pro
posal madeby Mr. Floyd L. Goss of Los Angelesand we urge that
his proposal be incorporated into the pending legislation . We believe
that his proposal, together with pending legislation which would re
vise and extend the boundaries of the Grand Canyon National Park,
is a sensible and fair solution to a most difficult problem . We in Col
orado will never concede that the energy produced by the falling water
of the Colorado River should be wasted .
Several years of most exhausting and difficult negotiations have gone
into the preparation of the language contained in S. 861 , S. 1242, and
S. 1409. The three bills do not differ in any material respects. None
of these bills provide
an immediate solution to all of the water prob
lems of the Colorado River States. None of them contain the maximum
demands of any State. They do, however, represent realistic compro
mises which each State should be able to support. Certain minimum
provisions contained in the bills mentioned were inserted for the bene
fit of the State of California. Colorado supports those provisions.
Whether, however, there are provisions for California, Arizona, or
any other State, as contained in the three pieces of legislation, they are
supported by Colorado as being an inseparable part of a single
package.
Senators Allott and Dominick , through S. 1242, have expressed the
position of the State of Colorado in a manner which has the complete
support of our State government and of our entire congressional dele
gation. While there are some minor differences contained in S. 861
by Senator Kuchel and S. 1409 by Senator Moss, those differences can
be easily resolved . We cannot under any circumstances support S. 1004
and S. 1013 as they are presently written.
I wish to assure the distinguished Senators from Arizona that we
wish to see the central Arizona project authorized and constructed .
We see nothing in the conditions that we have requested that would
make that impossible. It is impossible, however, for Colorado or any
other basin State to be of assistance when Arizona proposes one type
of authorization in the Senate and another in the House. Under such
circumstances it is probable that we all shall fail.
Gentlemen , you have been most patient in listening to Colorado's
side of the pending legislation. We fully realize that the enactment of
any Federal legislation is the sole responsibility of the U.S. Congress.
My responsibility is to present the official view of the State of Colorado
I respect the opportunity to do so and can only hope that our views
will receive full consideration during your deliberations on this
legislation .
Thank you very much .
Senator ANDERSON . On page 14 you say :
We cannot under any circumstances support S. 1004 and S. 1013 as they are
presently written .
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This is Senator Hayden's bill that is before the committee . Is there
any particular feature that makes it unattractive to you ?
Governor Love . The reason for that firm statement, Senator, is
that we in Colorado, after many negotiations, many meetings to con
sider this proposed central Arizona project, arrived at a Colorado
position .
We said fine, but it must include those four principles that I have
indicated . These bills do not include, of course,the immediate begin
ning on some sort of investigation, whether we call it reconnaissance
or feasibility study , about augmentation of the water of the basin .
They also do not include, as I understand it, the five Colorado proj
ects which we feel are a necessary part of this legislation .
Senator ANDERSON . If the five Colorado projects were put in the bill,
would that lessen your opposition ?
Governor LOVE . It would perhaps lessen the opposition , but cer ,
tainly I would stand by my statement that as far as Colorado's posi
tion , a bill which we would support must have the four approaches
that I have heretofore stated .
Senator ANDERSON . We get into discussion sometimes as to how far
the committee can go. Senator Allott.
Senator ALLOTT. Thank you very much , Mr. Chairman.
Governor, thank you very much for a very fine statement. It pre
sents the views of Colorado in the same substance, the same context
of the statement that I gave when these hearings were opened . I would
like to first ask you on thematerial contained on page 4 of your state
ment. It touches the question that our distinguished chairman of the
subcommittee just asked you concerning a breach of faith or by what
means Colorado's position has been arrived at .
You mentioned the fact that one bill has been introduced in the
House of Representatives by a Representative from Arizona, which
contains the four principles which you stated were necessary.The in
clusion of the more specific four principles were arrived at as I under
stand it from you , by not just a series of conferences but almost end
less conferences between you and other Governors and other water
officials and power officials, and Mr. Eckles, who is sitting there to your
right, Mr. Sparks, our former great Governor, Ed Johnson, and many
others, and after these many, many conferences, extending over a num
ber of years, you feel that we arrived at an agreement with the prin
ciples and the people of the various States which constituted a joint
plan of action for the development of the southwest area ; is that
correct ?
Governor LOVE. That is correct, Senator . I .certainly would em
phasize that it has been a lengthy , lengthy series of meetings , and that
theagreement reached represented compromises on the part of,I think,
each of the States.
Senator ALLotr. So that as in any other agreement, no matter what
it is, everyone gave up something as a basis to arrive at a common
ground, and upon the basis of that, you feel and our water conserva
tion board feels that we have in effect agreed that this is what we
will do.

This is the basis upon which you make the statement, but to urge
their passage, referring to S. 1004 and S. 1013 , would be a breach of
faith on thepart ofColorado.
Governor LOVE. I would think so , yes. To make it abundantly clear,
I think it would be a breach of faith if we came in at this time and
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simply asked for legislation for our five Colorado projects, with the
operating criteria on Glen Canyon , and left out, for example , the cen
tral Arizona project. It is part and parcel of the whole package, as I
have tried to stress here, that we support.
Senator ALLOTT. I have tried to express previously here, Governor,
our concern and our desire to see the central Arizona project developed ,
but I have also tried to express our concern that every State in the
basin , particularly those in the Upper Basin , also are enabled to do this.
Now, with respect to your statement on page 5 , about the share of the
water of the Upper Basin States, it is a fact, is it not, the Colorado
contributes over 70 percent of the water accruing in the Colorado River
above Lee Ferry.
Governor LOVE. Above Lee Ferry, that is true , taking into considera
tion those States or portions of States which are a part of the Upper
Basin, and looking at the contribution each makes. Colorado produces
and contributes to the river at Lee Ferry something a little bit over 70
percent of the virgin flow .
Senator ALLOTT. I have before me an excerpt from volume III of
the official record of the Upper Colorado River Basin Compact Com
mission Engineering Advisory Committee Report, which indicates the
estimated virgin flow contribution of all the States in the basin , or all
the States including Arizona, but not including Nevada.
This shows Colorado's contribution as 70.14 . Mr. Chairman , I would
like to ask that this be included in the record at this time.
Senator ANDERSON . Without objection it will be done.
( The excerpt referred to follows :)

Virgin flow contribution

State

Arizona.
Colorado.
New Mexico .
Utah .
Wyoming
Total..

At Lee Ferry,
Ariz .

Percent

136, 200
10,968, 900
247, 900
2,561, 100
1, 724, 400

0.87
70.14
1. 58
16. 38
11.03

15, 638, 500

100.00

Source: Vol. III, official record of Upper Colorado River Basin Compact Commission Engineering Ad
visory Committee report ; basedonrecords 1914–45 used by compact commissioners .
Senator ALLOTT. Governor, we have had various testimony here with
respect to the amount that Colorado has been able to utilize of the
waters apportioned to it under the various compacts on theupper
Colorado River project. You are acquainted , of course, with the Tipton
report, to which you referred and which has been placed in the record,
which estimates that there would be 6.3 million acre -feet available for
diversion in the Upper Basin ?
Governor LOVE. Yes ; I am familiar with that .
Senator Allott.And of course, Colorado's share of that is 51.75 per
cent , which would be 3,234,375 acre- feet.
Governor Love. Yes; I am familiar with that , but let me also make a
caveat reservation , and so on . By being familiar with it, I don't at this
time necessarily agree that the Upper Basin's share is less than 7.5
million acre - feet of consumptive use .
Senator ALLOTT. I understand that. This is based upon an engineer
ing study of possible availability. None of us in the Upper Basin States
would ever concede that there was less than that available for us. I
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have before me a study made by the Upper Colorado River Commis
sion, and this shows the present depletions of the Yampa and Green
Rivers, the Hayden steam plant, White River, projects on the Gunni
son River , those on the Colorado River, and the San Juan and Dolores
Rivers to be a total of 1,786,000 feet.
Governor LOVE . Yes; those are the present depletions that are
actually being used in the State of Colorado.
Senator ALLOTT. Colorado has had authorized by the Federal Gov
ernment the Savery - Pot Hook for 26,000 acre - feet, the Bostwick Park,
for 4,000, Fruitland Mesa for 28,000 , Fryingpan -Arkansas for 70,000,
the Ruedi Reservoir for 6,000, the Silt for 6,000 , which adds up to
an additional 180,000 acre- feet, and I have added to that the main
stream reservoir evaporation of 342,000 feet, which with the present
depletions and these authorized Federal projects to which I have
referred totaling 482,000 acre - feet would bring the total depletions,
with the new authorizations, up to 2,268,000 acre - feet. Are you in ac
cord with those figures ?
Governor Love. Yes . I believe those figures to be accurate , and to
represent the total of the present depletions, the federally authorized
projects which are not now constructed and completed, plus the main
stream evaporation that you mentioned .
Senator ALLOTT. I might say that this particular document from
which I am taking these figures has been introduced into the record ,
Governor, the first day , so it is a part of the record .
I am going to skip the third item in there for a moment, and go on
to item four, which is the proposed authorization under II.R. 4671,
which is sponsored by the Representatives of the State of Arizona and
sponsored by many others . This shows the depletions of the Animas
La Plata in which my good friend from New Mexico is interested , of
106,000 acre- feet, the Dolores of 74,000 , the Dallas Creek of 37,000,
the West Divide 76,000, San Miguel 85,000, totaling 378,000 acre -feet.
Governor Love. Yes. These are the proposed five Colorado projects
which , as you say, would provide for a consumptive use of less than
400,000 acre- feet, 378,000 to be exact , which together with the other
figures indicates that we are well below the apportioned amount under
the Upper Basin compact .
Senator ALLOTT. Now there is in this same document an item three ,
which I said I would return to , and this is entitled " Probable Future
Depletions ” which includes an expansion of the Hayden steamplant
I think I don't need to comment any further about the present status
of that situation - The Homestake, Pueblo , Eagle, Denver, Blue , et
cetera. The total of these probable future depletions is 346,000 acre
feet, but I would liketo ask you, in order that we do not misunder
stand the nature of these probable future depletions, these are not
present depletions ?
Governor Love . These are not present depletions.
Senator ALLOTT. They are not authorized depletions.
Governor Love. They are not authorized , no .
Senator ALLOTT. And they could only occur after the five projects
which have been given priority by the Colorado Water Conservation
Board are completed and in operation .
Governor LOVE. I would like to add that they represent nothing
more than estimates of something that might occur, and I would like
to further add that even if they did occur, even if they do occur, when
you add them to the present depletions, the authorized projects, and
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the proposed H.R. 4671 projects, we still, in total usage in the State of
Colorado, are well below the amount of water apportioned to the
State under the Upper Colorado River compact.
Senator ALLOTT. I was coming to that. The total then of the present
depletions in the authorized projects plus the five projetcs in this bill ,
and even considering possible future use would be 2,992,000 acre - feet.
Governor LOVE. This is correct.
Senator ALLOTT. As compared with a 3,234,375 acre- feet entitlement
based not on what we claim in the river, but based upon the 6.3 , the
very conservative estimate of 6.3 million acre - feet availability as con
tained in the Tipton report .
Governor Love. That isright.
Senator ALLOTT. Mr. Sparks, I saw you looking. Did you have
something you wanted to add ?
Mr. SPARKS. No, sir, you are doing fine.
Senator KUCHEL. I think it is noteworthy, Governor, to point out
Colorado has tried to develop its water, and you pointed out that we
had actually participated in studies and planning with the Federal
Government and contributed to the Federal Government $ 200,000,
and had spent an equal amount ourselves on these projects.
Governor LOVE. That is right.
Senator KUCHEL . And do you hold yourself in accord , as I think you
do, on page 7, but I want to make it fully clear, that Colorado holds
itself ready, and you say :
We intend to fully support in the future as we have in the past those projects
in other states which are necessary to insure them their full share of water .
Governor Love . This is certainly true, and I think it can be said
without fear of contradiction that we have in the past supported the
other States in the participating projects, and in development of water
which is allotted to them under the Colorado River compact. I think
that this is true about the central Arizona project. It is true about the
Utah developments. It will be true in the future, and we intend to do
everything we can to assist our sister States in their proper use of
water which is properly their's under the compact.
Senator KUCHEL. I am referring to page 528 of the House hearings
upon H.R. 3300 and similar bills, and in there the statement was made
by the chairman of the committee to which you assented , and I quote :
In other words, the combined authorization of the Colorado Storage Act, and
those since its passage are to Colorado 162,000 acre- feet
Bear in mind these are authorizations
to Utah 225,000 acre -feet, to Wyoming 199,000 acre - feet, to New Mexico 374,000
acre- feet, and this compares with Colorado's entitlement under the various
compacts and agreements of 51.75 percent
which is greater of course than the rest of those combined.
Now this illustrates, does it not, that under the Colorado River
Storage Act, that the amount of authorizations in Colorado are less
todaythan any other State in the Upper Basin?
Governor LOVE. That is true. The authorizations we have had to
date are less than any of the Upper Basin States, and again it is as you
have said contrasted with the fact that we in our entitlement are en
titled to more than all of the other Upper Basin States combined .
Senator KUCHEL. I would like to underscore one other thing. con
tained on page 9 of your statement, in which you refer to the Arizona
and California situation, and make our position extremely clear. It is a
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fact, is it not , Governor, that Colorado was not a party to that Supreme
Court proceeding ?
Governor LOVE. That is right, we were not a party. As you know , the
Upper Basin States were successful by agreement, by compact , in
dividing the water of the Upper Basin between the various States. This
was not true in the Lower Basin, and the lawsuit,Arizona v. California ,
dealt with the division of water below Lee Ferry, and we were not a
party nor do we feel that we were bound by provisions of that decision.
Senator KUCHEL. Now with respect to your statement that Colorado
does not feel that the energy available from falling water in the river
should be wasted , it was testified to among many, many other things
by the Secretary of the Interior the other day that the feasibility of
the central Arizona project should be demonstrated with a thermal
plant at Page. Now would it not be a fact that if we could develop the
energy available at the Hualapai Dam, and consider as you have sug
gested the Goss plan, which I have provided for this amendment to
my own bill and that of Senator Dominick, that this could result, ( 1 ) in
an accelerated payout on the central Arizona and ( 2 ) result ultimately
in a much lesscost or a lesser cost I should perhaps say of water to
the people utilizing water under the central Arizona project.
Governor LOVE. I believe that to be true , Senator, but I also believe ,
as far as the basin is concerned , all of the States in the Colorado River
Basin, it is important that this basin fund be instituted.
Senator KUCHEL. Governor, I want to thank you for a very fine
statement. Do you have anything else ?
Governor LOVE. I think not. Thank you very much, Senator.
Senator ANDERSON. The reason I asked about the four principles, is
because there have been people who have suggested that it might be
possible to reconcile the bills so they would be satisfactory to all of
the people in the West. I am sure you know that the bill was reported
to the House last year but did not pass. I think they knew that it would
not pass. I may be wrong. I am only trying to say to you that where
you insist on these four principles, one of which is return to the credit
of the States of the Upper Division those funds that heretofore have
or may be contemplated in the future power of the Hoover Dam , it
might be possible, with compromise legislation, that these could be
taken into consideration .
Let us hope that you will think this matter over. I am not asking you
to change it, but we might find some sort of solution in which the
Western States could all agree, and Colorado would have adequate pro
tection . I am sure you will want to look at this very carefully.
Governor LOVE. That has certainly been our intent. We worked hard
to attempt to arrive at a position on which at least the Colorado River
Basin States could all agree and we believed in H.R. 4671 that we had
such a position , in which each of the States had agreed that this
properly served their interests without violating other States interests.
Senator ANDERSON. I only realize that the gentleman who sits to my
right, Senator Hayden, is and has been for a long time a very im
portant member of the Senate.
Governor Love . I understand.
Senator ANDERSON . And the chairman of the full committee, Sen
ator Jackson , has some strong views. We might find some ways of
harmonizing these views. I am only urging you not to be too firm on
this .
Senator Jordan ?
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Senator JORDAN . Thank you, Mr. Chairman .
Governor Love, I want to welcome you to the committee and con
gratulate you on a very fine statement. I share the concern that our
chairman expressed. Residing in the Colorado River Basin , I am hope
ful that we can come out of this committee with a piece oflegislation
we can all support, something that will be meaningful and that can go
forward without doing violence to any of the rights of the basin States.
On page 13 of your statement, you were talking about, at the top of
the page
On the Colorado Basin project a fund will be created which will assist in the
future augmentation of the Colorado River from whatever source.
This is a fund from the construction of the Hualapai Dam . Do you
have any idea what the amount of that addition to the fund might be
over a period ofyears, Governor ?
Governor LOVE. I can consult with Mr. Sparks here for a moment.
I don't have the exact figures, but it would be my understanding that
the proceeds from the sale of power from Hualapai Dam would first
be used, a large part at least, to retire the payment of some of the cost
of the centra1 Arizona project, but it would also contemplate, over a
period of time, the accumulation of a fund for this purpose.
Do you have any exact figures on that ?
Mr. SPARKS. It depends on the negotiated price of power , but Hualu
pai could produce anywhere from $ 1 to $2 billion.
Senator JORDAN . Yes. In the House hearings in the colloquy between
Chairman Aspinall and Secretary Udall andMr. Dominy, the question
was put by Chairman Aspinall:
Assuming the year 2025 which is a reasonable period within the consideration
of the project now under study with a 50 year repayment program , do you know
what the contribution of the Hualapai Dam and power facilities would be to the
overall economy with power prices as they are at the present time ?
Secretary Udall said : " Yes, we do."
Mr. Dominy supplied the figures :
Its contribution to the development fund would be $ 370 million , Mr. Chairman,
by the year 2025 .

Mr. SPARKS. Sir, this is based upon the Secretary's original plan and
does not incorporate the Goss proposal. That is correct.
Senator JORDAN. I didn't get that last ?
Mr. SPARKS. It does not incorporate the Los Angeles proposal.
Those figures were based upon the original Secretary's plan .
Senator JORDAN . Then he goes on to say - Mr. Aspinall asks this
question :
What would the figure be for the contribution of Hualapai and these facilities
plus the funds that could be realized from Hoover, Parker and Davis ?
Mr. DOMINY. That would accumulate by the year 2025 a surplus in the develop
ment fund of $ 768,166,000 .

In other words, using the figures that they were using here, one
might assume that the funds from Hoover, Parker, and Davis might
contribute some $ 400 million by the year 2025. Is that in line with
your figuring?
Governor Love. I believe that is in line with my understanding.
Senator JORDAN . Tell me, do the Upper Basin States have an ar
rangement by which they would participate in any funds that might
accrue from power revenues from Hoover, Parker , and Davis ?
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Governor Love . No, those are, of course , Lower Basin facilities, but
it is also true that the Lower Basin States obviously have an interest
in augmentation at least as important as the Upper Basin States.
Senator JORDAN . But as you have testified , even though your State
contributes 70 percent of the virgin flow of the Colorado River, yet
you do not participate in the revenues from the power production of
Hoover, Parker, and Davis Dams.
Governor LOVE. No , as a matter of fact, we don't participate, and as
we have also pointed out in the testimony, beyond that they took some
of the money away from the Upper Basin fund in order to somehow
equalize the power loss at Hoover while we are filling Glen Canyon .
Senator JORDAN. I don't want to inject myself in a controversy be
tween the Upper Basin and the Lower Basin, but it seems to me you
have good grounds for claiming a share of those power revenues from
the downstream plants as is done in the Columbia Basin , and as the
Secretary himself recommended in his testimony before the commit
tee the other day I believe.
Governor LOVE. I appreciate the suggestion . We of course have
been grateful for the act of Congress which allowed the Upper Basin
fund to be created with the Storage Project Act, which has been a
major help or will be a major help in the construction of the partici
pating projects in the Upper Basin. That 70 -percent figure of course,
Senator, has to do with the amount of virgin flow at Lee Ferry. There
is, of course, water produced below Lee Ferry too .
Senator JORDAN . Yes.

7
Governor Love. Which is not originating in Colorado.
Senator JORDAN. Well, this gets into big money . Going on with the
colloquy between Chairman Aspinall and Mr. Dominy, Mr. Aspinall
said :
All right then, what are the monetary benefits over the years 2047 which
is the year I am using Hualapai in the power facilities ?
Mr. DOMINY. That would be $ 845,300,000 of development plans.
Mr. ASPINALL. What would be the benefit for Hualapai dam and power facili
ties plus the contributions to the development fund of Parker, Hoover, and Davis ?
Mr. DOMINY. That would be $ 1,849,000.
In other words, we are talking about a contribution of over $ 1 billion
by these downstream facilities.
Governor LOVE. That is right.
Senator JORDAN . Coming from the Columbia Basin as I do, and we
have been told that the construction of Hualapai Dam would be point
ing a gun at the Columbia River, it seems to me that other revenue
sources might be available to you if you were participants in a basin
account downstream and the power revenues from these Federal
revenue constructed projects that draw so heavily on your watershed .
Governor Love . If I may comment on the kind of background that
is implied of a “ gun at the Columbia River” and so on , the thing that
we are asking basically is that some investigation be made. None of us
in this room , or, as far as I know , anywhere in the United States,
know what the feasibility of any kind of importation out of the
Columbia River Basin or any other basin would be.
We believe it is true that you compare the Colorado River with some,
maybe 15 million acre- feet a year, and I understand that the Columbia

CENTRAL ARIZONA PROJECT

561

deposits in the ocean something 10 times that amount annually, some
thing perhaps over 150 million acre - feet a year. Certainly I know
that in talking to Senator Hatfield when he was Governor of Oregon ,
and to other Governors of the West, we have all agreed that it is not
our intent or desire, or proper or appropriate that we point a gun at
anybody's head .
Ỉ know that Oregon has been looking very closely at its water needs
of the future. A study has been instituted and I don't believe it is yet
finished . We don't ask for authorization for a diversion from the
Columbia River. We think, however, sensibly in looking down the line
we should know a little more about it, whether it is feasible and what
the needs are and what could conceivably be done without our needing
water from your State or Washington or Oregon .
Senator JORDAN. Yes. As a matter of fact, I made a statement a
couple of years ago that drew a lot of fire from my own part of the
country when I suggested that a study might be made.
A study will be made under the National Water Commission Act, I
hope, if we get it through the House ; it should be made throughout
the whole country to assess the water supply against the water needs
of all of the basins in the United States. And I think this would be a
step forward and that is what I have in mind when I make that
suggestion.
Turning to another matter, the Secretary , when he appeared before
the committee the other day, Secretary Udall, was very optimistic
about the possibilities of a real water supply from weather modifica
tion . In answer to a question I propounded to him, in effect, why do
you talk about water importations at $65 an acre-foot say from north
ern California , and possibly more from the Columbia , when by his own
statement water could be made available in quantity at the right time
and place by weather modification at $1 an acre- foot. I asked him in
point of time what are we talking about here, and he said 8 to 10
years, and he seemed very sure that that was a reality . Do you share
that optimism , Governor ?
Governor LOVE. I would be at a loss to put any time limit on the
time element involved , whether 8 to 10 years is a feasible forecast . I
have been most interested in talking, for example, to Dr. Walter 0 .
Roberts, who heads the National Center for Atmospheric Research ,
which is headquartered in Colorado, the city of Boulder.
I talked to the Secretary recently . I have reason to believe that prog
ress is being made in weather modification, but I certainly don't know
what the time limit would be.
As you will note in the statement that I have given here, I freely
and frankly admit we don't know whether desalinization, weather
modification , or importation or a combination of one, two, or all three
is the answer .
Sentaor JORDAN . Of course, every member of this committee is
solidly behind the weather modification program , and the better use
of waters in the basin wherever it may be, better conservation of
water . These are some of the things that we look forward to with a
good deal of anticipation and we do want to help you solve your
problems in the Southwest.
Governor LOVE. Thank you very much .
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Senator ANDERSON . Senator Hayden .
Senator HAYDEN . I have no comment to make except to compliment
the Governor upon the very clear statement he has made as to the use
of water in his State, not only in the Colorado River Basin , but for all
water users .
Governor Love . That is right. Thank you very much , Senator Hay
den .
Sentaor ANDERSON . Senator Bible.
Senator BIBLE . Mr. Chairman, I simply wanted to join in compli
menting Governor Love for an excellent statement. I have some fa
miliarity with the problems between the Upper and Lower Basin
States, having been attorney general of Nevada. I don't know how many
hundreds of trips I have made to Los Angeles and Phoenix, when
Nevada tried to be the mediator in the quarrel between Arizona and
California , and if my trips were any example of success, I am a very
poor mediator.
But the hope still is very firm in my mind that this can be worked
out . I share the caveat that the chairman made that positions should
not become frozen , because this has been the problem since the signing
of the compact in Santa Fe in 1922 , and here it is 45 years later and we
still haven't made the progress that reasonable men should make.
I would hope that out of the various bills that are before us, we
can find areas where we can get together , and I do hold that out as a ca
veat. I appreciate your position , and I also appreciate the position
of this great and wonderful Senator from Arizona, who has worked
so hard over the years to see the central Arizona project a reality. I
have always worked with the chairman of the Appropriations Com
mittee year after year in helping to develop this, and my only expres
sion is that I hope we can get on with the work and somewhere out of
all these bills we can put the pieces together and get the job done.
I appreciate your position and I appreciate your expressions here
on behalf of the State of Colorado. I am an eternal optimist, and maybe
1967 will be the year where we finally get the job done. We will cer
tainly try.
Thank you ,Mr. Chairman .
Governor Love . Thank you , Senator Bible.
Senator ANDERSON . Senator Fannin .
Senator FANNIN . Thank you, Mr. Chairman .
Governor, we are certainly pleased and privileged to have you with
us here today . I do thank you and your comments. You certainly
recognize the critical situation in Arizona and we in Arizona recognize
your desire to have your projects.
I do want to refer to page 7 of your testimony. I am sure it is very
clearly stated , but just so that it will not be misunderstood or that
someone will not take from context the statement where you say ,
" None of the other States are now using their full entitlement of
Colorado River water," and then you go on to say , "We intend to fully
support in the future as we have in the past those projects in other
States which are necessary to insure them of their full share of water ."
And you premise that by saying that you are referring to the Upper
Basin States.
I just wanted to make that abundantly clear that that was your
feeling only regarding the Upper Basin States.
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Governor Love . Yes. The intent of that statement is certainly the
fact that Wyoming has expressed some concern , I understand, and
certainly we have in the past and will continue to support, for example,
Wyoming's participating projects when they do become ready for
consideration .
Senator FANNIN . I was wondering, you are not in any way referring
to the Lower Basin States.
Governor Love . No, other than the fact I would state now , of course ,
that we have supported the central Arizona project.
Senator Fannin . For which we certainly thank you. We realize
the support you have given and I very much appreciated the oppor
tunities to visit with you in the past and discuss those matters with you.
In regard to the benefits from the Lower Basin funds, you realize
that Arizona, Nevada, and California buy power from the Glen Canyon
project and get no benefit from the Upper Basin funds.
Governor Love. That is right.
Senator FANNIN . So we do have some mutual arrangements which
are certainly in accord with the division of water that was brought
about by the compact, the river divided in the compact between the
Lower and Upper Basins, regardless of the amount of water contrib
uted by Colorado, the 70 percent you referred to. This is all taken care
of by the compact';isn't that right?
Governor Love. That is right, it is.
Senator FANNIN. And the Upper Basin gets benefit from the Lower
Basin fund if money is used to augment the Colorado River.
Governor LOVE. That is right.
Senator FANNIN . It would be of mutual benefit, in fact .
Governor LOVE . Any augmentation of water into the basin I am sure
would be of benefit to the entire basin .
Senator FANNIN. To all of the States.
I certainly appreciate your comments and your statement. Although
we may have a difference of opinion in some respects as to how we
will reach our ultimate goal, we are certainly in agreement that we
must have these projects and we must go forward with their develop
ment.
Governor LOVE. Thank you very much. That is true.
Senator ANDERSON . Senator Dominick, do you have any questions?
Senator DOMINICK . I have no questions, Mr. Chairman . I again
congratulate Governor Love for what I think is a very straightforward
and a very frank and very open statement of our position.
Governor Love. Thank you very much .
Senator ANDERSON . Senator Hatfield .
Senator HATFIELD. I am delighted to welcome my former colleague
and friend, Governor Love, this morning to our committee.
Governor Love, as you recall, about 3 years ago at a meeting in the
city of San Francisco the western Governors considered a resolution
which was later, in the following year I believe, adopted by the west
ern Governors in the city of Portland to establish a Western Governors
Conference Water Council .
At that time there was a great deal of discussion in which you were
one of the supporters of this council , to establish a program whereby
the several States of the West, particularly the Continental Divide
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States, but I believe we included the States of Alaska and Hawaii as
well , should undertake a careful study in terms of inventory, in terms
of need, both at the moment and projected needs, to try to work out
among the States themselves some kind of concept as to water re
sponsibility , and further, we urged each individual State to move on to
programs which would undertake, from their own State perspective,
a projection of their water needs as well as inventory .
Then, as you recall, we moved to a third level in which we under
took to support the regional concept in which the States, working
in concert with Federal agencies, should, basin by basin , make inven
tories and projections.
You recall that we indicated that we were undertaking, within the
State of Oregon , a water study which would study ultimate water
need which would inject about $ 1 million of taxpayers' money within
the State for this purpose, and that we, as well as your State of Colo
rado, contributed to the cost factors of the Western States Water
Council .
I have been deeply concerned as the author of that resolution in San
Francisco that we not permit the water problem to develop into a
political problem , whereby, by the flexing of political muscle, we make
decisions, rather than by water statesmanship . I am fearful that unless
the States do indicate a greater understanding as to their interrela
tionships as they exist , and can perhaps come to some kind of con
sensus among themselves, that this situation could lead into decision
making on the basis of political muscle. I do not use these statistics in
an effort to scare anyone in the West, but I recall that all of the West
ern States , other than California, together have 31 congressional votes .
The State of California has 38. So that consequently one State has
more than 12 other States.
In these conferences we were always given the impression that
California was going to get water somehow , somewhere. And this was
not always interpreted as being a political threat, but there was always
that possibility which we in the other 12 States recognize.
Now, since millions of dollars are being spent today in these studies,
both on a regional basis, basin by basin , and in each State and among
the several States under the Western Water Council, my question is,
What progress do you feel is being made, and where do we expect to
find some kind of solution, or at least consensus among the States that
would help this committee, as well as focus upon the States ' responsi
bilities to resolve some of these conflicts ?
Governor Love . Well , I think that relatively good progress is being
made with the Western States Water Council. We were, of course,,
pleased from the beginning.
We had been involved in the study of Colorado's needs and projec
tions, and of course with the kind of shortages that look certain on the
Colorado River , we had been doing it. To have Oregon , Washington,
and Idaho really look seriously at the inventory and the projected
need was amajor step forward, in my opinion.
Let me further comment generally that we, too, have long been
dedicated to the idea that these things should be worked out by agree
ment between the States, as witness the compact itself on the Colorado
River.
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Again you mentioned California and the number of votes and so on . I
am confident that the people who drafted the Colorado River compact
looked to California in that regard , too, and felt that it was best that
the agreement be made by a compact between the States.
If I read more into your question than is there, why, you will forgive
me, but I assume that you are saying, to some extent, Can't we rely
upon this kind of agreement in the council , rather than some Federal
legislation looking toward a reconnaissance or a feasibility study?
The only thing I would say there is whether it be a National Water
Council or agreement between the States , and so on , these need to be a
part of it, certainly, but we look at the projected figures on the Colo
rado River by outstanding engineers making several assumptions, but
assumptions which we think are sound, and we can see in a relatively
short period of time serious problems.
There are serious problems already in parts of my State, certainly in
Arizona and elsewhere. Time is of the essence, as I tried to make clear.
We don't ask at this time, certainly, for any authorization from the
U.S. Congress that would provide for a diversion from any other basin .
All we say is we need to move the planning ahead, move the knowledge
ahead as quickly as possible, and even our agreement between the
States, our council , which I think is making good progress, needs, in
our opinion, to be supplemented by some look at this thing.
It may well be that to take water from the lower Columbia is just
not feasible, I don't know . But I need to know , and I think a great many
of the States in the Colorado River Basin do need to know .
Senator HATFIELD. I certainly agree with your comments there, and I
think that these studies are not competitive in nature, but I think they
bring a unique perspective, each one an individual study, and I support
the national program and the national councils as I supported the
regional and the local and State councils. But I do believe that we must
certainly do all we can to escalate the activities and the studies on the
part of the regions and the individual States as we are moving here
at the Federal level , and I think , too , that when we talk about basin
transfers and diversions, we have to be very careful in using nomen
clature that has definite meaning. I grow weary of those who use the
words “ water surplus areas ” because no one really can give a definition
today of a surplus, of what is a water surplus. I would say if they call
it "water maldistribution area ” that might be more accurate, more
definitive, but to look upon the Northwest and the Columbia Basin as
a water surplus area is really not a fact that can be proven .
We have areas within our own State which get less than 10 inches of
rainfall per year. In fact, two -thirds of our State gets less than 20
inches of rainfall per year, but we have proven that with water on that
land we can grow crops with high production yields per acre. So as
long as that exists, we can't really call it a water surplus area.
But I think these studies will help so much to clear away some of
these myths about water areas or water surplus or water deficient areas.
Also, let me ask you this question : Is your State, through the univer
sity or through other such agencies, doing anything in the area of water
reuse or water rehabilitation or whatever you want to call it ?
Governor Love . Yes. Not only through our universities but through
other State organizations, we are continually, as we must, working
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not only on the reuse of water , tertiary treatment and so on , but also
attempting by statute and regulation to insure the most efficient use of
water possible, because we realize that with five projects, even with
some sort of augmentation, that we can forecast with certainty that we
are going to have to make a more efficient and better use of thewater
which we presently have. We continually work to move in that area .
Senator HATFIELD. Thank you , Governor.
Senator ANDERSON . Thank you very much, Governor. Come back
again .
Governor LOVE. I appreciate the courtesy of being allowed to testify.
It is good to see all of you.
Senator ANDERSON . Senator Allott.
Senator ALLOTT. Mr. Chairman , I understand that the next witness
is to be the former Governor of Colorado, and a three - term member of
the U.S. Senate, whose position I am now honored to fill, and I hope
someday to fill it as well as he did . It almost reminds me that today
as I listened to Governor Love, this is almost " Governors Day . " We
have Governor Love, and then we have former Governors Jordan
and Fannin. Senator Hansen has just stepped out , who is a former
Governor of Wyoming, and former Governor Hatfield - so it is almost
a Governors' picnic this morning.
So Governor Johnson , who is a member of the Upper Colorado
River Commission , is the next man to be called , and I am very honored
to have a man who is so well respected by the State of Colorado and
by me to testify. We are not of the same political party, but over the
many, many years I have known him , I have been able to count upon
his counsel and advice and the integrity which is just simply a part
and characteristic of him. So I guess the next witness is Governor
Johnson .
Senator ANDERSON . Governor Johnson .
Senator ALLOTT. I think perhaps the record should also show that
appearing with Governor Love was Richard T. Eckles, coordinator,
Division of Natural Resources in Colorado ; and Felix L. Sparks,
director of the Colorado Water Conservation Board, which is the
board that Colorado established for the conservation and development
of water.
Senator ANDERSON . Governor Johnson , we are glad to have you
here .
STATEMENT OF HON. ED C. JOHNSON, FORMER U.S. SENATOR AND
FORMER GOVERNOR , STATE OF COLORADO ; COLORADO COMMIS
SIONER , UPPER COLORADO RIVER COMMISSION
Mr. JOHNSON . Mr. Chairman and members of the Interior Commit
tee of the Senate, we have been honored today with the presence of
Senator Hayden . I had the privilege of serving with Senator Hayden
for 18 years in the Senate, and I have great respect, admiration and af.
fection for him, and I am pleased and feel that all of us have been
honored by his presence here today. I wanted to thank Senator Allott
for his very nice and kind words. I appreciate them very much .
It wasn't determined until 3 days ago that I was to testify before this
distinguished committee. I immediately tried to put together a state
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ment to make before you. The stenographer handed me this copy of my
statement yesterday afternoon at 3 o clock and then I boarded the plane
at 4:20. I have had no opportunity to confer with other folks in
Colorado. I have been living down in the wonderful State of Arizona
since February 1 , and I haven't had an opportunity to discuss my
statement with anyone. So, this statement is my own, and no one is
responsible for what I say here, except myself.
I want to say that I concur and agree with the statement that was
made by Governor Love here this morning. I am in hearty accord
with the policy that has been adopted and laid down by the officials
of the State of Colorado with respect to this whole question, and I am
honored and pleased beyond expression to be permitted to testify before
you today. I am happy and honored that Senator Peter Dominick is
here. He is a great student, and I would like to be his professor for a
few minutes.
Senator DOMINICK . I will be delighted .
Mr. Johnson . On March 13 , 1967, Congressmen Morris K. Udall,
John J. Rhodes, and Sam Steiger of Arizona issued a puzzling joint
statement with respect to the central Arizona project. As an officer of
the Upper Colorado Basin Commission, I take serious exception to this
statement.While I am satisfied that the intentions and purposes of the
three able Congressmen are sincere, I am convinced that their statement
is a direct and open challenge to the Upper Basin commission . I feel
strongly that it is a threat to upper basin control of the 7,500,000 acre
feet of Colorado River water apportioned to the upper basin by the
Colorado River Compact. The upper basin desires to be friendly and
helpful to the central Arizona project but we do not propose to destroy
theUpper Division in doing this.
The States of the Upper Division fully realize that Arizona needs
additional supplies of water desperately. Her economy and her future
is tied to water. But the same thing is true of the States of the Upper
Division also. Two -thirds of the water that is produced in the Colorado
and Wyoming mountains is permitted by them to go down the river
to take care of Arizona, Nevada, and California. Their need for water
is just as great as is the need of the lower States and they have been
and now are generous with their water-dependent neighbors.
In many respects the water needs of Arizona and the upper States
is strikingly similar. Arizona has a prospective central Arizona project
and Colorado has a central Colorado project. Half of my time is spent
in Arizona and so I see both sides of this highly competitive picture.
The populations of Colorado and Arizona are increasing at a fan
tastic pace and every additional citizen and every additional develop
ment calls for more and ever more H20. In fact, both the States are
threatened now with an internal water crisis.
For instance, Colorado, Utah, and Wyoming have an immense un
developed shale oil potential that staggers the imagination . It must
have an adequate supply of water to operate and in due course it must
operate in the national interest. Water must be set aside and assigned
now for this new venture. The only real answer to thirst always has
been and always will be and is, water. Colorado and Arizona are
equally thirsty. An understanding observer might think they would
join forces and overwhelm and bowl over all opposition, but it is not
79-247-67-37
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quite that simple. The catch is that both of these ambitious and high
spirited communities have their thirst-hungry eyes focused on the
same identical Colorado River water. Thus, we may have a king- sized
conflict in which both States may lose. And I am convinced that unless
both of these States who are big, see big and act big and work closely
together in this great crisis both will succumb to dismal failure.
Today there are more than a dozen legislative proposals pending in
Congress to bring water to the desert in the great Southwest, but the
administration , misrepresented as it is, and that is my opinion only ,
by the present Secretary of Interior, declines to look beyond the bank
rupt Upper Colorado River for the precious water we must have.
Actually, there is an abundance of unused water in this western
international region but most unfortunately there is also a total dearth
of reasonableness, good will and cooperation with respect to surplus
water . The wicked dog in the manger policy sits at the throttle in
Washington , D.C., like a child at play. They speak of birthday pres
ents but they dodge realities. The Columbia River is dumping over
100 million acre- feet of water annually in the Pacific Ocean, and north
ern California, with a reported 5 million acre- feet surplus, has not
been asked by the administration to surrender its surplus nuisance
water, not only surplus, but it is nuisance water in the way of flood ,
in the nationaland international interest .
The Grand Junction , Colorado Daily Sentinel on March 27, 1967,
carried this story :
A water - surplus area offering water to a water- deficit area in this arid and
semi-arid region is almost unheard of. But that is exactly what the Eel River
group of Northern California representing 11 counties has done. However, the last
word on this front I have had is “ Controversy in California makes any evaluation
of Northern California's offer impossible.”
Those are rather familiar expressions.
Since time began , as all of us are aware , the Pacific coastal streams,
plus the Colorado River system , in their respective flows, have accom
modated practically the entire supply of potable water of the Far West,
In scope this Western area is regional, interstate, and international.
It encompasses vast arid deserts and limited areas of heavy rainfall.
These magnificient desert valleys have a tremendous production
potential when moisture is added through irrigation. In the Westsuch
development is achieved through single, one by one irrigation projects.
These projects are economically sound and feasible but they require an
enormous capital investment which only Congress is powerful enough
to undertake.
When usable water can and does perform such a realistic, singular,
and remarkable miracle it is strange that every drop of surplus rain
fall wherever it may occur does not reach the thirsty desert sooner
or later. It is certain that this unique and pitiful situation must come
to an end . The deserts of the Southwest ask for only 7 percent of the
Northwest's waste water which is being dumped in the Pacific Ocean ,
each day, but Secretary Udall would even deny them the privilege of
an engineering study to determine the feasibility and the out-of
pocket cost of such a diversion .
Furthermore, the United States of America is committed by inter
national treaty to deliver annually 1,500,000 acre - feet of usable water
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to our good Latin American neighbor, the Republic of Mexico. There
is a national obligation involved which sooner or later the Secretaries
of State and Interior must respect and embrace. It is not and should
not be the exclusive task of only seven States to meet the Mexico
burden .
The Federal policy of the United States under the leadership of
President Johnson is to be generous with Latin American nations and
that is the way it should be. United States and Canadian water should
not be the lonesome exception in our good neighbor program . Yet in
this single instance instead of assuming this water obligation as the
legitimate and lawful obligation of 50 States, Washington has made
it the burden of the seven States of the Colorado River Basin . In fact
this heavy burden has been imposed upon our people as being the No. 1
water right of the Colorado River, and the Secretary of the Interior,
whose specific duty it is to look after our water problemsmaintains a
stony silence . These seven struggling Colorado River Basin States
cannot use one drop of Colorado River water until the delivery of
1,500,000 acre- feet has been made to Mexico at the border . It is water
right No.1 on the Colorado River .
Returning once again to the joint statement of the three eager
Arizona Congressmen. On page 1 of their statement they say :
And in 1963 the Supreme Court of the United States ruled that Arizona is
entitled to two million eight hundred thousand acre - feet of Colorado River
water per year to help meet its water needs .
The Supreme Court made no such “ ruling .” This Court put its
ruling on this issue in the form of a Supreme Court decree and this
is what is said in that decree :
If sufficient mainstream water is available for release, as determined by the
Secretary of the Interior, to satisfy 7,500,000 acre- feet of annual consumptive
use in the aforesaid three States, thenDon't overlook that word " then ,” that is the key word to this whole
situation
then of such 7,500,000 acre -feet of consumptive use, there shall be apportioned
2,800,000 acre -feet for use in Arizona, 4,400,000 acre- feet for use in California ,
and 300,000 acre -feet for use in Nevada .
The 2,800,000 acre- feet of water apportioned conditionally to Ari
zona by the Supreme Court includes all of the water Arizona takes out
of the main stream of the Colorado River. This would include Arizona
water under contract with the users ; mainstream water consumed by
Arizona Indian tribes; water legally or illegally seized by squatters
along the Colorado River ; and all mainstream water consumed by
Arizona . It , of course , would include the water Arizona is obligated
to deliver to Mexico under the provisions of the Mexican Treaty . A
million acre- feet below Lee Ferry is lost annually through evapora
tion , and unfair as that may be under the Colorado River compact Ari
zona is held responsible along with California and Nevada.
Supreme Court decree , this is what the Supreme Court said on that
point:
B4 Page 313. Any mainstream water consumptively used within a State shall
be charged to its apportionment, regardless of the purpose for which it was
released . ( 376 U.S. 340, Mar. 9, 1964. )
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Furthermore, when the Upper Basin consumes all of the water ap
portioned to her by the Colorado River compact, as she will , the
Tower basin will not receive 7,500,000 acre - feet of mainstream water
each year. The total amount of water the lower basin will receive then
according to an optimistic appraisal will vary from 5,500,000 to
7,500,0000 annually.
Decree : State of Arizona , Plaintiff v. State of California , et al. , Defendants.
The opinion is found in 373 U.S. 546 .
The decree is found in 376 U.S. 340 , March 9, 1964 :
DECREE
( B ) Page 312 :
( 1) If sufficient mainstream water is available for release, as determined by
the Secretary of Interior, to satisfy 7,500,000 acre- feet of annual consumptive
use in the aforesaid three States, then of such 7,500,000 acre-feet of consumptive
use, there shall be apportioned 2,800,000 acre -feet for use in Arizona, 4,400,000
acre-feet for use in California , and 300,000 acre -feet for use in Nevada ;
(2) * * * ;
( 3 ) If insufficient mainstream water is available for release, as determined by
the Secretary of the Interior, to satisfy annual consumptive use of 7,500,000
acre -feet in the aforesaid three States, then the Secretary of the Interior, after
providing for a satisfaction of present perfected rights in the order of their
priority dates without regard to State lines and after consultation with the
parties to major delivery contracts and such representatives as the respective
States may designate, may apportion the amount remaining available for con
sumptive use in such manner as is consistent with the Boulder Canyon Project
Act as interpreted by the opinion of this Court herein, and with other applicable
federal statutes, but in no event shall more than 4,400,000 acre- feet be appor
tioned for use in California including all present perfected rights ;
Any mainstream water consumptively used within a State shall be charged to
apportionment, regardless of the purpose for which it was released ;
And on page 16 of this joint statement by the three Arizona Con
gressmen this declaration appears :
We seek only to obtain and put to use that water which the United States
Supreme Court has said belongs to Arizona .
And once again the Supreme Court's conditioned provision, " if
sufficient mainstream water is available . . . etc.” is omitted . Some
way or another they don't like those words, but they are in there. They
are part of it . They cannot be omitted. They must be considered .
It simply cannot be denied that Arizona's consumptive use of 2,
800,000 acre- feet of main stream water was apportioned to her con
ditionally . The Supreme Court requires that the water be available
and the 2,800,000 acre - feet of main stream water is not available.
Only July 30 , 1965 , R. J. Tipton, a well-known, highly rated and
thoroughly experienced engineer who specializes in water problems,
rendered his official report to the Upper Colorado River Basin Com
mission . Pertinent references in that report are reproduced here.
During the latter part of May, 1965 the firm of Tipton and Kalmbach , Inc.
was retained by the Colorado Water Conservation Board to make a study of the
water supplies available from the Colorado River for use in the Lower Colorado
River Basin, and to determine whether such supplies would be available at all
times to satisfy uses by the States of Arizona , California and Nevada as defined
in the decision of the U.S. Supreme Court in the Case of Arizona v. California ,
et al., 373 U.S. 546. Subsequently * * * it was concluded that the studies would
be sponsored by the Upper Colorado River Commission rather than by the Colo
rado Water Conservation Board. The studies have been made and a report pre
pared which embodies the results of the studies.
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The decision of the United States Supreme Court in the case of Arizona vs.
California et al. 373 U.S. 546, considered that the contracts with the Secretary
of Interior and the three states of the Lower Basin, Arizona, Nevada and Cali
fornia, and individual entities thereof, constituting an apportionment of 2.8
million acre -feet of water to Arizona , an apportionment of 0.3 Maf to Nevada,
and a limitation of 4.4 Mat to California effect a valid apportionment of the
first 7.5 Maf of mainstream water in the Lower Basin . All apportionments by
the terms of the contracts are subject to the availability of water.
This entire situation poses a problem to the States of the upper division of
the Colorado River Basin . Uses in the Upper Basin may not have progressed to
the point that all waters apportioned to it by the Colorado River Compact, or to
the limit imposed by nature, are being used at the time the Central Arizona
Project goes into operation if it is authorized and goes to construction . In other
words, there might be some unused water destined for use in the Upper Basin
passing Lee Ferry which, if used in the Lower Basin , would pose a problem
when those waters subsequently were needed by Projects in the Upper Basin.
Actually , at the present time some of the uses in the Lower Colorado River Basin
on the mainstream are being made only because of unused flows in the Upper
Basin passing Lee Ferry .
The obvious conclusion is that a firm water supply is not available in the
Colorado River to satisfy a basic beneficial consumptive-use requirement of 7.5
Maf from the main stem by Arizona, California and Nevada , plus delivery of
1.5 Maf of water to Mexico . If these requirements as well as Upper Basin require
ments are to be satisfied , Projects must be authorized and constructed to import
major amounts of water into the Colorado River Basin from sources of surplus.
Such importation is important to both the Upper and Lower Basins.
Finally, it would be fair to conclude that the authorization of projects in
the Lower Colorado River Basin which would utilize substantial additional
quantities of water would be unwise at this time unless at the same time a
project or projects, for the importation of substantial amounts of water from
sources of surplus are authorized .
Mr. Tipton was convinced by his studies, and he made an impartial
study of this whole question , he was convinced after making this study
that there simply was not enough water left over at the present time
for central Arizona.
From tables developed in the Tipton study the following table was
put together. It is significant.
Acre -feet
Average virgin flow :
Last 44 years .
13, 951 , 000
Last 35 years .
12, 967,000
Last 10 years .
12, 031 , 500
9, 188, 000
In 1955
2009
In 1954 .
7, 667, 000
In 1959.
8 , 562, 000
8, 360,000
In 1961_

Dated : November 2, 1965 .
I saw some figures thismorning that in the last 44 years the average
production of water by the State ofColorado is just under 11 million
acre - feet, just under 11 million , in the one State of Colorado. This is
an interesting table. It was worked out from the ata that was pro
vided by Mr. Tipton .
I am convinced beyond any question that if Congress would employ
an impartial nonbiased group of competent highly rated engineers
and assign them to make a study of the supply of water in the Colo
rado River they would reach the identical conclusion reached by Royce
J. Tipton, that there is not enough water available to Arizona to
operate the central Arizona project. And the job that we should be
doing, that this committee should be doing,that this Congress should
be doing, is to increase that water until there is water enough to operate
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the central Arizona project, because that project is vitally needed .
On December 11, 1965, Royce J. Tipton , the International Water
Engineer and Water Authority, in explaining his opposition to the
central Arizona project on the grounds that there was little or no water
available for this project quoted the Bureau as being in agreement
that there would be an extreme shortage of water in central Arizona.
With the delivery at Lee Ferry of 8.25 million acre -feet annually, the Bureau's
studies indicate that the water supply for Central Arizona would only be 380,000
acre- feet per year, so the Central Arizona Project would hardly get its foot in the
door before the water supply would be reduced by 75 percent.
Then Mr. Tipton, who brought in that report, in his report observed :
Of course , my studies did show a deficiency.
Let me say that any study of this whole situation will reach that
same conclusion, too .
On February 21, 1967 , the Upper Colorado River Basin Commis
sion held a special official meeting in Salt Lake City. All of the com
missioners and their staffs were present and each of them spoke frankly
and publicly with respect to legislative proposals pending in Congress.
That was the purpose of that special meeting. As vice chairman of
that commission it is my privilege to report here excerpts from the
official transcripts of that session .
Upper Colorado River Commissioner H. T. Person, of Wyoming,
said:
Wyoming takes the position of opposing all legislation now ponding authoriz
ing projects in the Colorado Basin.
Require that the two reservoirs, Marble and Bridge, be authorized .
Require Reconnaissance studies of all possible methods of augmenting the
Colorado River water supply.
In addition require enough water be imported from Northern California
streams to take care of the Mexican Treaty water burden . We know there is
sufficient surplus water in Northern California to do this. It would correct the
water supply situation on the Upper Colorado Basin .
The language with respect to the 4.4 million acre- feet should be made clear
that it is not a priority being granted by the Upper Basin States.
Until we have an importation authorized no new projects should be authorized
in the Upper Basin.
And of course we would want the operating criteria and Hoover power deficien
cies taken care of as they were in H.R. 4671.
Felix L. Sparks, Director of the Colorado State Water Board,
said :
We have no basic disagreement with Wyoming's position with the exception
that we cannot buy any moratorium on Upper Basin development pending im
portation into the Colorado River System. We would be simply cutting our own
throats.
Commissioner H.T. Person :
What is wrong with authorizing the importation of 2.5 million acre -feet from
Northern California ? It takes care of a national obligation. ( The annual delivery
burden of 1,500,000 acre -feet to Mexico ).
Director Sparks of the Colorado Water Board , speaking for the
Colorado Commission, said :
Nothing is wrong with it, professor. If it appears there is any chance to get it
done, we will be right along with you .
Commissioner Person :
Then we wouldn't have to oppose any more authorizations in the Upper Basin
if we could get that.
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Sparks:
If you could convince Northern California ... we are with you. As a matter of
fact, some effort is being made in California as you know, to do that very thing,
a very substantial effort , and perhaps this is the way out.
Sparks :
If Arizona persists in its present course as now evidenced by this Senate
activity, we are going to pursue the point that there is no water supply for
the Central Arizona Project. It is rather asinine to try to construct that project
without looking at the long - rage possibilities for importing water into the
Colorado River System . And if the Secretary of the Interior or anybody wants to
hide their head in the sand, we are going to jerk their heads out because it is
very obvious to anybody who has studied the Colorado River System that the
Central Arizona Project is virtually almost dry from the time it is constructed
the water is just not there. And the interpretation of the Lower Basin of the
Colorado River Compact creates a present shortage to the Upper Basin of over
two million acre -feet of water.
So no one in Arizona can come crying to us and say " why can't we get our
share," when the very interpretation Arizona places on the Compact, they want
to take over two million acre -feet of water away from us under our 7,500,000
acre -feet allocation * * * and this is what any study will show under their
interpretation.
Commissioner Jay Bingham , Utah :
The State of Utah takes a constructive approach in helping to provide addi
tional water to meet the needs of the State of Arigona. Utah's support can be
assured if the following legislative safeguards are provided ***
It is essential that ways be explored to meet the future water deficiencies that
are certain to develop on the Colorado River. Utah's support of legislation au
thorizing further development in the Lower Basin is contingent upon Congres
sional authorization of studies to augment the water supply of the Colorado
River Basin .
Along with other augmentation studies the minimum condition acceptable to
the State of Utah is a reconnaissance report on investigations of a plan to im
port water from sources outside the Colorado River Basin . Utah believes
that a feasibility study should be authorized for import of 4.5 million acre
feet of water from the north coastal streams of the State of California with
2.0 million acre-feet designated for uses en route and 2.5 million acre -feet al
located to the satisfaction of the Mexican Treaty obligation and water losses
in the Lower Colorado River Basin.
In order to assure repayment for importation of water it is essential that the
high Bridge Canyon dam be built and power revenues from this source be
added to other available sources of revenue in a Lower Basin development fund
to meet the costs of augmenting the water supply of the Colorado River.
It is essential that new legislation should include equitable criteria for the
cordinated long -range operation of Colorado River Storage reservoirs. Such
criteria is important to the State of Utah in that it provides legislative recogni
tion of vital provisions of the Colorado River Compact and the Colorado River
Storage Project Act.
( a ) The legislation must make it clear that the intra -Lower Basin provisions
protecting existing uses against shortages until 2.5 million acre-feet of im
ported water is assured shall in no way add to the Lower Basin claim against
the Upper Basin or adversely affect the interests of the Upper Basin which
could be assured in the absence of import.
Commissioner Bliss, New Mexico — and this is very pertinent - said
this :
I agree that we need an importation of water, that it must come, and very
possibility a solution is to bring it in from California because California itself
is interested in getting additional water into the area . What their quid pro quo
might be in such a deal, I don't know . It might be to go back to the point of
again getting the consent of Arizona to their 4.4 million as a priority in exchange
for bringing Upper California water into the area , particularly to satisfy the
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Mexican Treaty obligation . But I do not think that the Upper Basin should cease
its efforts to obtain additional Upper Colorado River Projects in accordance with
the Compact allocation .
I think New Mexico's position would be that we do not object to the various
items in the program . We could support a bill which went somewhat less than the
total distance that H.R. 4671 went, for example.
I think we have all got to work together on the matter and I think it is up to
the four States if possible to come to some agreement or some set of criteria which
we could all agree upon .

Sparks, Colorado :
I would like to see the staff of this Commission work actively with the States ;
and we assure you in Colorado we are not going to be bitter at any of the other
States for their position because we have a great deal of sympathy for everything
that has been stated by the other States, and we would like to achieve the same
things they do . When it comes down to opposing the bill because of certain
things, our position is not quite as extreme as the other States, and perhaps a
little more extreme, however, than New Mexico.
But I think we are essentially here together and I would certainly hope that the
Commission staff is free to follow this legislation and keep working among the
States so that we can achieve the greatest possible unity. I don't think we are far
apart at this time.

I quote the statement that I made :
After reviewing the testimony of the four Upper Basin Commissioners in their
Special Meeting of February 21st in Salt Lake City, it is my judgment, that if suf
ficient water should be imported into the Colorado River, from Northern Cali
fornia, by replacement or other wise, and delivered to Mexico at the mouth of
the Colorado River to satisfy the terms of the Mexican Treaty, to the extent of
at least 1,500,000 acre -feet of water annually , the Central Arizona Project would
be supported in Congress enthusiastically by the seven Colorado River States.
Why don'twe go about this question at the point where we should be
working, and not as to get enough water so that central Arizona can
operate ? We seem to skip that.
Furthermore, it would solve the desperate water shortage on the Colorado
River for at least 25 years.
That is 750,000 acre - feet of water that has to be supplied by the upper
basin and the 750,000 acre - feet that has to be supplied by the lower
basin. Their part of it could be used in the centralArizona project, and
we would have this thing out of the way for a long, long time.
I am informed that such a diversion would cost one billion dollars. That is a lot
of money , but in international adjustments, costs are secondary.
On March 27 , 1967, the Daily Sentinel, published in Grand Junction ,
Colo ., reported that the Eel River Flood Control and Water Conserva
tion Association on March 25 had wired Congressman Wayne N. As
pinall the following telegram :
The Association respectfully recommends that the House Interior Committee
consider California's North Coast as the initial source of water to be developed
to offset the prospective shortages in the Lower Colorado River Basin occasioned
by the Mexican water treaty and the limitations of the Colorado River Compact,
recognizing that other sources would have to be developed later to satisfy all
of the anticipated water requirements of the Basin . All of these sources could be
integrated into a phased regional system for the benefit of the Western States at
substantial savings in cost.
The Eel River group said it was speaking “on behalf of 11 northern
California counties which represent the source of 40 percent of the
total fresh water of the State ( California ). "
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That is a gentle hint. That ought to be accepted as a very persuasive
hint by all of us, by the backers of central Arizona and those who want
to see the Lower Basin and the Upper Basin go forward and make
progress.
For many years the generous supply of extra water in the Lower
Basin has been highly pleasing to everyone. However, it occurs only
because the Upper Basin has stood still. This water supply was created
by a provision of the Colorado River compact, which reads:
Paragraph ( E ) , Section 3 Colorado River Compact :
The States of the Upper Division shall not withhold water, and the States of
the Lower Division shall not require the delivery of water, which cannot reason
ably be applied to domestic and agricultural uses.
Paragraph ( e ) water has given the Lower Basin temporarily an ex
tra 2 million acre - feet of water on an average , for many years. However
as the Upper Basin develops the use of her water,paragraph (e ) water
will gradually diminish to zero. For instance, the Colorado River
storage project, and reference has been made to it today as one of the
great steps that have been taken on the Colorado River, Colorado River
storage project, through evaporation , since its reservoirs were built
has diminished paragraph ( e) water in the Lower Basin by nearly a
million acre- feet a year. That ought to wake us up . That ought to wake
the southern division up.
If Congress builds central Arizona on paragraph ( e ) water, and
that is what the proposal before this committee is.That type of high
finance in the business world would mean the jailhouse.
But what of the Arizona Congressmen who would build a billion
dollar project on disappearing water ? They even boast about their
lousy and facetious scheme. They are proud of it. They think it is
smart. They think they have solved something. Please turn to page
16 of their joint statement and see for yourselves what they plan "not
to do ."
May I quote the three Congressmen again :
By this proposed bill we do not seek to obtain water at the expense of other
States in the Colorado River Basin, or for that matter, from the Northwest ,
from California , or from any other source outside the Colorado River Basin.
That is a notable confession . But where will the three magicians
get the millions of acre - feet of water that central Arizona must have ?
Their bold statement eliminates all the sources of water but one and
that one exception simply has to be paragraph ( e ) water. If the Upper
Basin should stand dead still paragraph ( e) water might hang on a
few years, until evaporation caught up with them , but sooner or later
it must sink to zero. And you are talking about building a project
on the basis of that sort of flimsy feasibility.
Is that a logical basis for project construction ? I am not opposed to
central Arizona. What I oppose is the failure to provide any water
for central Arizona . With apologies to the three Congressmen , I
think such a policy is cowardly and dishonest.
I thank you very much.
Senator ANDERSON . Governor, that is a very mild statement.
Mr. Johnson . I am glad to see the distinguished chairman of the
committee here now . I have great affection for him . I disagree with him
a little on some points, but he is a great Senator.
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Senator ANDERSON . I don't think that the Arizona people are trying
to steal some water from the rest of them .
Mr. Johnson . Thank you very much.
Mr. SPARKS. There are some other questions.
Mr. Johnson . Well , you sit here and tell me what the answers are.
Senator ANDERSON . Governor, I am glad to let these others ask ques
tions. I have a good many questions to ask about this compact. I
remember a coincidence when you tried to pass a bill . I thought the
upper Colorado storage bill, which I had the pleasure of signing, was a
pretty good document. Senator Jackson .
Senator JACKSON. Governor, I want to extend to you for all the
members of this committee, a very warm and friendly welcome. We
are delighted to have you back here, and it is good to see your vigorous
good self. Frankly , I want to compliment you for a very forthright
statement. It is kind of refreshing for someone to come in here and
say exactly what he thinks the upper Colorado States ought to have.
I must say that we in the Pacific Northwest, of course , have some
serious misgivings about this matter, which you can fully appreciate,
I am sure.
For example, you know they started out, Governor, to ask for just a
tiny bit , 2.5 million acre-feet. I am sure you are aware that after they
got to decorating the Christmas tree over in the House side, they
were up to a little over 30 million acre
e - feet. This is one of the problems,
isn't it ?
Now, the second point I want to make is that we think there ought to
be a national study of this whole water problem by an objective jury .
We don't want a directed verdict. I gather, frankly , and I must say it is
refreshing, coming from you , that you have indicated you need this
water and then you want to have a study. I mean , it sounds as if you had
directed the jury to come in with a finding. You know that procedure.
What we are looking for is an objective jury that has not been
ordered to bring in a directed verdict, and that is the National Water
Commission. Frankly, this study could have been on the way a long
time ago if so many people didn't find so many spooks in the National
Water Commission. It could have been passed last year , and a study
could have been underway .
Many people think that someone was sound asleep here. We passed
it twice in the Senate, Governor. So, all we are looking for as vou
would , because you are a very forthright, fairminded individual, all we
want is an objective jury . We don't want a directed verdict. That is
all . Do you want to comment ?
Mr. JOHNSON . Thank you , Mr. Chairman . If we could just get Mex
ico off our back , if we could take care of the obligation that has been
imposed upon the Colorado River people and if some other States, the
other members of the United States, could take care of that 1,500,000
acre -feet, we could get along for quite a long time. We could certainly
build central Arizona out of the water that the Lower Basin has to con
tribute to Old Mexico.
And if you can place a limitation on the importation of water to the
extent of the Mexican burden , it would take care of things for a long ,
long time. Then we could work it out with the National Commission
on some basis or other.
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But how we are going to go ahead and authorize central Arizona
without any water is more than I can understand . In Colorado once
we built an expensive bridge , a mile and a half , a highway, and it seems
to me that this is something along that same line, of building a great
project in a great ditch , as Senator Hayden called it, from the Colorado
River to central Arizona.
Senator JACKSON. I take it that was your predecessor or someone
else in the governorship before ?
Mr. JOHNSON . OK , I have made my statement.
Senator JACKSON . Governor, it is delightful to see you in such good
health here. Obviously you are , because you still have your good sense
of humor, and you still have your direct and forthright way of
speaking your piece. But that is always refreshing, isn't it ?
Mr. Johnson . Thank you . You are very kind, and I hold all of you
Senators in very great affection .
Senator Jackson . You are still a member of " The Club ."
Mr. JOHNSON . Thank you.
Senator JACKSON . Senator Kuchel !
Senator KUCHEL. I give you my apology . I have been down in the
Appropriations Committee meeting this morning, Governor. I have
had a number of constituents who are speaking to justify expenditures
of public moneys in California, and I regret exceedingly that I did not
hear you . I think you know of my respect for you . I enjoyed serving
in the Senate with you when I first came here .
Would you favor the type of bill that Senator Allott, Senator Moss,
and I introduced , if you tied down a specific directive for water impor
tation to the extent of the Mexican burden ?
Mr. Johnson. That bill , of course, was a compromise bill . They
were trying to go as far as they could in gaining support, and under
the circumstances I go along with that bill . I don't think that it
reaches perfection on allpoints, but it is a step forward, and I have
endorsed that position and I am in accord with it here today .
Senator KUCHEL. That is all. Thank you very much, sir .
Senator ALLOTT. Governor, I join the others. I can't help but call
to the attention of the committee again the summary report of the
central Arizona project with Federal prepayment power arrange
ments, dated February 1967, published by the Department of the
Interior and the Bureau of Reclamation . It seems to me that the
figures in there are fairly illustrative of what we are talking about.
Senator JACKSON . I am going to ask Senator Allott to continue the
hearings. We shall not quit at 12:30 , so the Colorado witnesses can
leave. I will ask him to chair the hearings for that purpose. I am sorry ,
Governor, I did not mean to interrupt.
Senator ALLOTT. Referring to this report, it shows that in the year
1975 there would be available for the central Arizona project 2,142,000
acre- feet , but it also shows it by the year 2030 that amount would fall
to 822,000 acre - feet; or if it is limited by the 2,500 -cubic- feet -per
second aqueduct, the figure available would go from 1,650,000 acre
feet in 1975 to 676,000 acre- feet in the vear 2030.
In other words, I think this illustrates very adequately your posi
tion that the basic structure of the central Arizona project has to be
based upon water to which the Upper Colorado River Basin is en
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titled, and that when the Upper Colorado River Basin is developed ,
all of the water they speak of will not be available for the central
Arizona area .
Senator FANNIN . Will the Senator yield ? I would like to remind
the Senator that this takes into consideration a 4.4 guarantee to Cali
fornia , which is not in effect, so I do not think it should be considered .
Senator ALLOTT. We don't want to get into the quarrel between
Arizona and California . It does take that into consideration. But the
facts are that when the Upper Basin — Colorado, Wyoming, New Mexi
ico, and Utah — are able to take care of its water and put it to bene
ficial use, all of the water planned for the central Arizona project will
not be available.
Governor, I want to thank you very much for your appearance here.
I might say with respect to the chairman's remarks, and I am sorry
he has left, but he knows I would say this anyway , with respect to
the National Water Commission, I think everyone has taken note, and
he would take note, that when I offered an amendment to make the
study of the Colorado River Basin a matter of first priority with that
particular Commmission if and when it is established, that he was
among those who voted against the inclusion of that amendment, which
I thought was so very vital , if a National Water Commission was
established .
Senator Fannin .
Senator Fannin . Thank you, Mr. Chairman .
Governor, it is a pleasure to see you again and have you here before
the committee , and with all that vim and vitality you have, you have
garnered a nice tan down in Arizona, and we are very pleased to see
that Arizona has been so good to you, and of course, we are always
very pleased to have you in our State of Arizona. We just wish that
you would spend more than half time in Arizona.
I am pleased, too, with part of your statement. I am concerned
about the other part, Governor. I am sure that you will understand
that. But as far as the Mexican burden is concerned, I agree it should
be a national obligation , and I am also pleased that you recognize the
great need we have in Arizona for water.
Senator ALLOTT. Thank you .
Thank you very much , Governor. We appreciate your being here.
I want, at this time , to express my appreciation to the distinguished
chairman of the Interior Committee, and also the Subcommittee on
Water and Power Resources, for this opportunity to continue these
hearings, even though we may extend past the lunch hour, in order
that the various people who have plane reservations and who have
been here and waited all week in order to testify, may be accommodated .
I am going to , therefore, suggest for the benefit of all that the rather
short statements of the various conservancy districts may be and will
be inserted in the record in their entirety , and if it is necessary, or if
it is possible, perhaps they may be briefed , but I will leave that up to
the decision of the individual districts.
The first of the witnesses in behalf of the La Plata Water Consery
ancy District , Mr. Jack Kroeger, who is board member and president
of the San Juan Basin Association of Soil Conservation Districts,
accompanied by Mr. Robert Taylor, board member ; district judge
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William Eakes, who is now on the district bench in Colorado, a very
valued and honored member, and formerly a very active participant in
water matters ; Mr. Fred Kroeger, attorney and member of the Colo
rado Water Conservation Board, and Frank S. Maynes, counsel for
the district.
Gentlemen , we welcome you .
STATEMENT OF JACK KROEGER , BOARD MEMBER AND PRESIDENT
OF THE SAN JUAN BASIN ASSOCIATION OF SOIL CONSERVATION
DISTRICTS ; ACCOMPANIED BY ROBERT TAYLOR, BOARD MEM
BER ; DISTRICT JUDGE WILLIAM EAKES ; FRED KROEGER , MEM
BER OF THE COLORADO WATER CONSERVATION BOARD ; AND
FRANK S. MAYNES, COUNSEL FOR THE DISTRICT
Mr. KROEGER. Thank you , Senator Allott . I would like to thank you
for holding this committee open so that we can catch our plane. We
certainly appreciate it.
Mr. Chairman and gentlemen of the committee : My name is Jack R.
Kroeger, and Iam appearing here today as a member of the board of
directors of the La Plata Water Conservancy District of Colorado.
I want to ask your favorable consideration for the legislation which
would authorize, among other important projects, the Animas -La
Plata project in my area. Although our water district was organized
under the laws of the State of Colorado in 1944, I have been a mem
ber of the board only a short period of time. However, I have spent
my entire life as a farmer and rancher in our area and I know the
great need for the Animas -La Plata
project.
For 46 years our family has tried to farm the deep, sandy loam soil
which lays so well for irrigation. My father came to the San Juan
Basin of Colorado in 1885 and spent years of his life in an effort to
solve the problem , which has always plagued us — not enough water
at the right time. Yesterday, when I left home, my crops were again
drying up. We have not been able to irrigate a single day this year. The
early water priorities must use what water is available for stock
watering purposes.
Unless we have rain in abundant amounts I , as well as my many
friends and neighbors, will again suffer almost total loss of our crops.
We must, if we are to continue farming, find a way to store our vast
water resources so that the water will be available when we need it,
and there will not be any more years like 1934 , 1939, 1946, 1956 , and all
the other years our people remember so well . Our only hope to solve
our water problems is the Animas-La Plata project.
The history of our project shows 50 years offinancial and individual
sacrifice in an effort to make a dream come true. The great economic
losses which we have periodically experienced , together with the heart
ache and discouragement, have only served to strengthen our determi
nation and desire to have the Animas-La Plata project constructed .
The first real break for the Animas -La Plata project came when it
was included in projects to be studied for feasibility in the Colorado
Storage Project Act of 1956. Both the State of Colorado and our water
district worked together with the Bureau of Reclamation for many
years to complete the feasibility report .
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As you may know, the project report of 1966 shows a feasible project
with a favorable benefit -cost ratio .When the Animas-La Plata project
is constructed , it will supply urgently needed water to our ever -expand
ing agriculture economy. It will provide a long -range dependable water
supply for our cities and towns and the availability ofwater will insure
the continued growth and development of the industrial potential of
this great Four Corners area of the United States , especially the vast
coal deposits in southwest Colorado and northwest New Mexico.
The development of coal deposits would be of particular value to the
Southern Ute Indian Tribe, helping them to supplement their agricul
ture and livestock economies and provide needed employment oppor
tunities for the tribal members.
We have every confidence that the Animas -La Plata project is
feasible and beneficial from both an economic and engineering stand
point. The La Plata Water Conservancy District and its members
would like nothing better than to help pay their share of the cost of
the much -needed irrigation water. We have the ability and desire to
enter into a repayment contract at the appropriate time.
The cities, towns, and private industry in our area have always
strongly and actively supported this project. We have no doubt that
they will do their share in this regard. I am certain that after having
spent so many years in a determined effort to have this project con .
structed, the people in our area will gladly accept both thebenefits and
burdens of guaranteeing success for the Animas -La Plata project.
In closing, I would like to say that we also support the authorization
of the other water projects in our State. These projects will do as much
for their areas as our project will do for us.
It has been an honor and pleasure for me to appear before this com
mittee and I appreciate and thank you for the opportunity of pre
senting this statement .
Senator ALLOTT. Thank you very much for that statement in sup
port of this project, which has been so long and so badly needed.
I have known all of the gentlemen at the table for a long period of
time, and I congratulate you on your efforts. I would like to clear up ,
for the sake of the record, one point.
You appear here as a member of the La Plata Water Conservancy
District.
Mr. KROEGER . Yes.
Senator ALLOTT. And that means that under the laws of the State
you are constituted in such a way as to contract fully for the repay
ment of your share of this project?
Mr. KROEGER. Yes ; this is right.
Senator ALLOTT. Do any of you other gentlemen want to add any
thing to this ? If not, thank you all very much for your patients. You
have been here all week. You have been very helpful . I appreciate it.
Mr. KROEGER. Thank you , Senator.
Senator ALLOTT. The next district to appear is the West Divide Wa
ter Conservancy District, represented by Mr. Frank Delaney, former
commissioner of the Upper Colorado River Commission for theState
of Colorado, and one of our most esteemed members of the bar, par
ticularly with respect to water matters, a member of the State plan
ning commission under three Governors , a cattle rancher, and he is of

CENTRAL ARIZONA PROJECT

581

course , outstanding ; accompanied by Mr. William B. Jackson, who is
president of the district .
Mr. Delaney.
STATEMENT OF FRANK DELANEY , FORMER COMMISSIONER OF THE
UPPER COLORADO RIVER COMMISSION FOR THE STATE OF
COLORADO, ACCOMPANIED BY WILLIAM B. JACKSON , PRESIDENT
OF THE DISTRICT
Mr. DELANEY. Mr. Chairman and gentlemen of the committee, I
have sat here for a number of days and listened to the testimony which
has been submitted by various witnesses, and I have concluded that
many of the facts which I attempted to set forth in my statement have
been placed before this committee much more forcibly and ably by
other witnesses.
For that reason , I am going to ask leave to submit the statement of
Mr. Jackson who appears with me, and who is president of the West
Divide Water Conservancy District, an organization that was created
to sponsor and to contract with the United States for the maintenance,
operation and payment, repayment in part, of the cost of the construc
tion of certain features of that project.
Senator ALLOTT . Without objection it will be inserted in the record
in full.
Mr. DELANEY. I am also going to ask to submit the statement I have
prepared for the record, and with your permission , Mr. Chairman , I
would like to comment on a few special phases of the statement as ap
plied to this particular water district.
Senator Alkort. You will be permitted to do that, of course, Mr.
Delaney. Proceed in your own way. Your statement will be inserted in
the record in full and you proceed to comment in your own way . Mr.
Jackson's statement will follow yours in the record at the end of your
remarks.
Mr. DELANEY. Turning to page4 of the statement , we have referred
to the fact that in the Colorado River Storage and Participating Act,
the fact was recognized that Colorado had furnished a large share
of the water of the Colorado River, or that rises in the State of
Colorado, and as a result there was allocated to Colorado 46 percent
of the revenue to be derived from power generation of the several
reservoirs authorized by said act, if and when the advances made by
the United States to defray the cost of power had been returned with
interest .
In that bill, the five projects for which we now ask authorization
were specifically mentioned. A congressional plan for the future de
velopment of the upper basin States was embodied in that legislation .
Anyone who reads the legislation must conclude that it should be
the privilege of each of the States who are to participate in that basin
fund to determine and decide how the surplus money is to be spent.
Going to the next page, the problem which now gives us concern is
that the U.S. Bureau of the Budget has made certain recommendations
concurred in by the Secretary of the Interior and by the administra
tion , as we understand it, to approve the authorization of only two of
the five Colorado River projects ; namely, the Animas-La Plata and
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Dolores, and to defer consideration for the other projects until a Na
tional Water Commission , not yet in being, has been given the stamp
of approval to the manner in which Colorado is to use its share of
water, notwithstanding the fact that the Congress of the United States
has already approved the program included in the Colorado River
Storage and Participating Act , as outlined above.
We feel that that recommendation is not based upon good, sound
logic , and an understanding of the place that this particular project
would stand in the development of Colorado as a whole, and par
ticularly, our part of Colorado.
We do take this position, as stated on page 6, that we support the bill
that you have introduced, Senator Allott, and similar legislation , but
we point out, or attempt to do so , and I think we have been able to
call certain facts to your attention, indicating that this particular
project is of tremendous importance to the development of the oil
shale industry, that it will immediately provide about 77,500 acre
feet of water for that industry, and that if the Secretary of the In
terior is proposing to spend a good many millions of dollars, I think
over $ 101 million , to make certain investigations as to technology and
other features pertaining to the development of the oil shale indus
try, certainly, some consideration should be given to setting aside and
earmarking a supply of water for that development.
I think it is conceded by all those who are familiar with the subject
at all that there is a very considerable amount of water required for
the development of the oil shale industry, and as to a very consider
able part of that deposit which lies in the State of Colorado, I am sure
that this project offers the best source of the initial supply for the
commencement of that great development.
There is another feature there. Senator Allott, you would under
stand, because you are a lawyer in the State of Colorado. The Colorado
River Water Conservation Districts, in cooperation with the sponsor
ing district, the West Divide Water Conservancy District, have ob
tained considerable decrees for this water right. Under the Colorado
law , we must show due diligence . We must make expenditures in the
financing and the construction of that project.
If the Congress was now to say that this particular project would
be deferred until a national water commission had passed upon the
desirability of the project, we think that it would greatly jeopardize
those rights, and we might not be able to maintain them under Colo
rado law. That is why we think it is essential that this project should
be authorized along with the other projects, all these projects, as set
forth in your bill.
We thank you very much for the opportunity to appear.
Senator ALLOTT. Thank you , Mr. Delaney . I particularly appre
ciate your pointing out to this committee the fact that this was men
tioned in the Upper Colorado Project Act , and that there is at least a
strong moral obligation , if there is not strong legal basis, and I believe
there is, to justify the authorization of this act at that time, and also
your comments about any acquiescence to letting this project go until
some ethereal and yet to be created national water commission , giving
it an opportunity to study it, if and when it is consummated and
formed, might very seriously prejudice the steps you have already
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taken , and they are foresighted steps, and I compliment you and Mr.
Jackson both, to assure that water, which is going to be a very vital
and necessary part of the oil shale development in order that the oil
shale deposits of our great country may be developed.
Mr. Jackson , do you have anything you wish to add !
Mr. JACKSON. No, sir. I think Mr. Delaney is very well qualified
to answer all of my questions and his too .
Thank you .
Senator ALLOTT. Thank you.
Senator Fannin ?
Senator FANNIN . No questions.
Senator ALLOTT. Thank you very much , gentlemen . Before you
leave, Mr. Delaney, you made it perfectly clear, I think, in your state
ment, but I want to ask you this specific question :
Under the laws of Colorado, the West Divide Water Conservancy
District is organized under a special statute of Colorado and has the
powers unders the laws of the State of Colorado to contract and
obligate for the purchase of this water ?
Mr. DELANEY. It has that power, Senator Allott. It is authorized to
do so , and that is the very purpose for which it was organized .
Senator ÁLLOTT. Thank you very much.
Mr. DELANEY. And it stands ready to make such a compact.
Senator ALLOTT. Thank you , Mr. Delaney.
( The statements referred to follow :)
STATEMENT OF FRANK DELANEY
Mr. Chairman and gentlemen of the committee, my name is Frank Delaney.
I reside at Glenwood Springs, Colorado, and have been a resident of Western
Colorado for more than 60 years. I appear here today in a dual capacity ; I am
attorney for the West Divide Water Conservancy District, and I am also a land
owner and rancher on lands situate within and which will be served by said
Project if the same is ever constructed .
The views I express are personal views, but are in accordance with the views
of the District which I represent. Said District supports the enactment of the
legislation pertaining to the Colorado River Basin Project, as set forth in Senate
Bill No. 1242 by Senator Allott and Senator Dominick.
A brief reference to the interest of the State of Colorado in any plans to make
use of the waters of the Colorado River system is certainly interesting and might
be helpful to understand the pending legislation.
The area of the State in which I reside and in which the five Colorado Projects
referred to in section 501a of said Bill ’ are located produces about 9 million of
the 1142 million acre -feet of the stream flow which, during the past 42 years, on an
average annual basis, has reached Lee Ferry, the point at which a part of the
water of the Colorado River is to be measured for purposes of division of water
between the Upper Basin and the Lower Basin for consumptive use in the Upper
Basin States and in the lower Basin States, as those terms are defined in the
Colorado River Compact.”
While Colorado produces approximately 70% of the water of said stream
flow , the use of water in Colorado is circumscribed and limited by the Colorado
River Compact, the Upper Colorado River Compact and the Mexican Treaty.
As everyone now knows, the Compact Commissioners who wrote the Colorado
River Compact assumed that the average stream flow of the Colorado River at
Lee Ferry was at least 18 million acre- feet. This was a grievous mistake.
1 West Divide, Dallas Creek, San Miguel, Dolores and Animas-La Plata . See House Docu
ments 433, 434 , 435 , 436 and 412, 89th Congress, 2nd Session .
2 Article III of said Compact relates to the division of water. Article II defines the
terms mentioned above.
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It appears now that the amount of water of which Colorado can make con
sumptive use is limited to approximately 2,700,000 acre-feet.”
The most competent and outstanding hydrologists of the west have studied this
matter of stream flow , and we assert with confidence that they agree that
Colorado has allocated to it, under any reasonable interpretation of the compacts
above mentioned, sufficient water to supply the requirements of the five projects in
Colorado named in said Bill. As time and additional measurements made it ap
parent to the officials and water agencies of the State of Colorado that all of the
rosy expectations which we entertained at an earlier date could not come to
fruition, we became concerned about the supply of water upon which Colorado
could depend.
As a result of this concern , our distinguished citizen Edwin C. Johnson , former
three -term Governor and three - term United States Senator from the State of
Colorado, in cooperation with the governors and administrative agencies of the
other three Upper Basin States, and with the able assistance of Congressman
Aspinall and other senators and congressmen , eventually secured an agreement
upon legislation which was afterwards enacted in the 84th Congress, as the
Colorado River Storage and Participating Projects Act .*
While Colorado gets the consumptive use of about
of the water which
originates in Colorado for her own intrastate use , the equitable claim of her
position as the principal producer of the water of the Colorado River was recog
nized in said legislation by allocating to Colorado 46 % of the revenue to be derived
from power generation of the several reservoirs authorized by said Act, if and
when the advances made by the United States to defray the cost of power had been
returned , with interest. In that Bill, 'the five projects for which we now ask au
thorization were specifically mentioned . A Congressional plan for the future
development of the Upper Basin States was embodied in that legislation. Anyone
who reads the legislation must conclude that it should be the privilege of each
of the states who are to participate in that basin fund to determine and decide
how the surplus money is to be spent.
Colorado has made that decision through its official water administrative
agency and through the Chief Executive of the State of Colorado. This Governor
Love or R. T. Eckles, Coordinator of the Division of Natural Resources of the
State of Colorado, will clearly advise you.
The problem which now gives us concern is that the United States Bureau of
the Budget has made certain recommendations, concurred in by the Secretary
of the Interior and by the Administration , to approve the authorization of only
two of the five Colorado River projects, namely the Animas -La Plata and Dolores,
and to defer consideration for the other projects until a National Water Com
mission , not yet in being , has given the stamp of approval to the manner in which
Colorado is to use its share of water, notwithstanding the fact that the Congress
of the United States has already approved the program included in the Colorado
River Storage and Participating Projects Act as outlined above.
We shall attempt to demonstrate that such a recommendation is unequitable
and unfair. If there is a logical reason for deferring the authorization of any
of the projects mentioned in the pending legislation, then the same logic or lack
of logic would certainly pertain to and requiré deferment of authorization of all
of the projects mentioned in the said Bill. However, we believe that such a defer
ment is not in the national interest, nor is it in the interest of the State of Colo
rado. This we shall try to demonstrate .
Because we are more familiar with the West Divide Project than any of the
others, although they all stand on an equal footing from the standpoint of the
policy of the State of Colorado, we shall illustrate our argument by references
to the West Divide Project.
In the letter of the Assistant Director of the Budget, accompanying the re.
port on this project submitted to the House of Representatives during the con
3 ( a ) See address by Northcutt Ely, April 6, 1967, at Fourth Oil Shale Symposium of
Colorado School of Mines, Denver, Colorado.
( b ) Depletion of surface water surplus west of Continental Divide by Raymond D. Hili
of Leeds, Hill and Jewitt of Los Angeles, to Colorado Water Conservation Board under
H. B. 457 (1953 ) and also paper presented at American Society of Civil Engineers at
Sacramento, December 7, 1954 .
( c ) Tipton and Kelmback Report to the Upper Colorado River Commission - date 1965.
( d) U.S.G.S. Water Supply, paper, pages 526 and 527 .
# Public Law 485-84th Congress , 70 Stat. 105, 43 U.S.C.A. 620 to 620 ( 0 ) . See Section
5 of said Act creating the “ Basin Fund" and making allocation of earnings from power.
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sideration of H.R. 4671 of the 89th Congress , the Assistant Director summarized
the features of all five projects, and in each of four of the projects — with the
exception of the West Divide Project - he set forth the percentage of water al
located to irrigation which would be repaid by the irrigators. He referred to the
high cost of irrigation per acre of land, but neglected to mention the fact that
the irrigators of the West Divide Project would repay 24 % of the irrigation cost,
which is the highest percentage of repayment of any of the five projects ; it is
more than 10 % higher than the Animas-La Plata. The benefit cost ratio of the
West Divide Project is higher than one of the two approved by the Secretary.®
One of our undeveloped resources is the oil shale deposits, 85 % of which are
Federal lands and a big proportion of which are in the Piceance Basin in Colo
rado. The northerly boundary of said oil shale area is adjacent to the southern
perimeter of the westerly part of the area in the West Divide Project. Its poten
tial has been recognized by many outstanding authorities as one of the great na
tional resources. The Secretary of the Interior has recently recommended the ex
penditure of $101 million for various phases of investigation and accumulation of
technical knowledge with respect to the production of shale oil from oil shale.
However, up to date, he has not made any plan or commitment for the supply of
water for this great prospective development. The area contains a potential pro
duction of at least 480 billion barrels of shale oil from the beds averaging 25 gal
lons of oil per ton of oil shale."
According to the authorities, the minimum requirements of water for this
prospective development as far as is known to present technology will be a mini
mum of 250,000 acre - feet and a maximum of 500,000 acre-feet. Where is this water
going to come from ? Has the Secretary of the Interior ever answered the question ?
The West Divide Project would make available for that great prospective
development 77,500 acre -feet of water at the outset. The mesa lands on the lower
reaches of the Project are in such proximity to the oil shale deposits that it is
self -evident a great part of the oil shale development will be in this area to
be served by the West Divide Project.
" As those communities increase and grow they will take over the mesas and
bench lands now devoted to agriculture and the project water originally allocated
for irrigation will be converted and changed to urban use with practically no
additional cost.” 8
This change from irrigation to urban uses would, in my opinion, add an addi
tional 30,000 acre-feet of water to the domestic requirements of the oil shale de
velopment. The Project might eventually furnish in the neighborhood of 120,000
acre -feet for M & I uses .
From a national standpoint this is the most important project of any of the five,
and ranks in overall importance with the main Central Arizona Project itself .
The money that the Secretary of the Interior and the Government are expending
for oil shale development will be money thrown down a rat hole unless steps are
taken to supply water for oil shale development.
The Colorado River Water Conservation District, which might be termed the
parent organization ofthe West Divide Water Conservancy District, has secured
decreed rights to use the water needed by this Project. Under Colorado law such
a right cannot be maintained unless due diligence is shown in the financing and
construction of the project works. We have attempted to collaborate with the
Bureau of Reclamation by the expenditure of substantial sums of money to enable
the Bureau to make a favorable feasibility report on this Project.
We find ourselves in a difficult position to preserve said rights if the Congress
at this time says that further action on this Project should be deferred until a
National Water Commission , which has not yet been created , approves or disap
proves the plan which Congress already approved in 1956 by the enactment of
Public Law 485. We hope the Administrative and Executive officers and Con
gress will not delay earmarking a part of the water needed to work the oil shale

5 House Document No. 434, page v , dated April 30 , 1966 ,
6 The benefit cost_ratio of the West Divide Project is 1.12 to 1 direct or 1.98 to 1 in
direct ; Animas -La Plata 1.1 to 1 direct, 1.73 to 1 indirect. See House Document No. 434 ,
89th Congress, pages v and vi cited above.
? Raymond D. Sloan, Manager, Oil Shale Project, Humble Oil Company. Address before
Colorado Water Users Association at Las Vegas, Nevada , December 2 , 1965 .
8 Hearings before the Subcommittee on Irrigation and Reclamation of the Committee on
Interior and Insular Affairs, House of Representatives, 89th Congress, 2nd Session on H.R.
4671 and similar bills. Serial No. 89-17— Part II, p. 1265.
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deposits the U.S.A. owns, until pressure builds up to assert the claim of Federal
ownership of water. Such a course would surely open another Pandora's Box of
evils.
We urge that all five projects have been disignated by Colorado as the projects.
on which a part of her share of the basin fund is to be used, and we do not
believe that any other authority, state or national, should have the veto power
on what Colorado asks pursuant to prior Congressional approval. We regret
very much that the unanimity of the four Upper Basin States has been strained
and maybe destroyed by the dogmatic position taken by the Secretary of the
Interior and the Administration . We feel the position of those agencies is not in
the best interests of oil shale development or the promotion of a great national
resource . We urge enactment of the water law substantially in accord with
Senate Bill No. 1242.
This project is supported by municipalities and other organizations throughout
our area .
We ask you to consider the same.
STATEMENT OF WILLIAM B. JACKSON, DIRECTOR, West DIVIDE WATER
CONSERVANCY DISTRICT, STATE OF COLORADO
Mr. Chairman and Gentlemen of the Committee, I am William B. Jackson
from Glenwood Springs, Colorado . I am Chairman of the Board of Directors
of the West Divide Water Conservancy District. My appearance today is on behalf
of myself as an individual rancher whose property would be under this project,
and as a duly appointed representative of the West Divide Water Conservancy
District.
The Colorado River Storage Project and Participating Projects Act ( Public
Law 485 ) includes provision for the West Divide Project located in west central
Colorado, which will directly serve the area along the Colorado River adjacent
to some of the largest oil shale deposits in the world. It includes in its purposes
the supplying of municipal and industrial water to the oil shale industry as well
as to agriculture.
A great deal of thought has been given to the long-term development of the
waters of the western slope of Colorado , and action has been taken by resolution
and otherwise by the Congress, the State Legislature, the Colorado Water Con
servation Board and the Colorado River Water Conservation District, and oth
ers, to assure that sufficient water would be left available in the natural water
sheds of the western slope to permit reasonable expansion and industrialization
of this area. It is clear that failure to take definitive steps now could well leave
the oil shale industry and agriculture with less water than required to insure this
development.
Authorization and construction of five Colorado projects, namely : The Ani
mas - LaPlata located in Colorado and New Mexico ; the Dolores, Dallas Creek ,
San Miguel and West Divide, all of which are in Colorado , was first considered
by the 89th Congress as a provision of H.R. 4671. The Administration , through the
Bureau of the Budget and the Secretary of the Interior, has recommended the
deferral of three of these Colorado projects, the West Divide, Dallas Creek
and San Miguel, pending the establishment of the National Water Commis
sion and completion of its review of related water problems. In the case of the
West Divide Project, this recommendation appears to have been based upon
three points, as expressed in a letter addressed to me by the Assistant Secretary
of the Interior, Mr. Kenneth Holum . These three points are :
1. The high investment cost per acre of the irrigated land to be developed ;
2. The advisability of developing new irrigated acreage in a potentially
water - short area ; and
3. That the need for municipal and industrial water does not appear im
minent.
In answer to these points, we must admit that the unit cost per acre is high.
But is not an investment that will return $ 1.98 for each $ 1.00 invested , plus paying
interest at the rate of 348 % , a good investment ? This figure is arrived at by using
the Bureau of Reclamation benefit cost ratio of 1.98 :1.00 ; or if we use the
Bureau of the Budget benefit cost ratio we still have a return of $1.16 for each
$ 1.00 invested , plus interest. This is still a pretty good return .
• Resolutions to that effect appear at pages 1265 through 1278 of the hearings before the
Subcommittee on Irrigation and Reclamation of the Committee on Interior and Insular
Affairs, House of Representatives, 89th Congress, part II, on the then-pending H.R. 4671.
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Irrigation costs of $ 51,344,900 not paid by irrigation or from ad valorem tax
revenues would be paid from revenues apportioned to Colorado, and I would like
to emphasize “ apportioned to Colorado," from the Colorado River Storage Pro
ject. The necessary revenues would be available to Colorado prior to the dates
required according to a repayment analysis of the Colorado River Storage Pro
ject and Participating Projects of January 27, 1965. ( West Divide Project,
Colorado, Feasibility Report, March , 1966. Page 61 ) .
In answer to Point 2 , if Mr. Holum is referring to the West Divide area as a
potentially water -short area under present conditions, without the West Divide
Project, he is in error . We are a water -short area period . If he is referring to
after the construction of the West Divide Project, with its storage features, he
is again in error. Over the seventeen -year study period , 1945 to 1962, as con
ducted by the Bureau of Reclamation , the project would have delivered 95.3% of
the estimated irrigation requirements. This would be considered tolerable under
general irrigation practice. ( West Divide Project, Colorado, Feasibility Report,
March , 1966. Page 41. )
the mu cipalities of Grand Valle DeB ue, Rifle , Silt and
As to Point
Glenwood Springs have pledged to subscribe for approximately 36,000 of the
77,500 acre feet of water that are set aside for municipal and industrial purposes .
The needs of DeBeque, Grand Valley, Rifle and Silt are imminent. By this time
this project can be completed , some fifteen years hence, the needs of these mu
nicipalities will be critical and the needs of Glenwood Springs will be imminent.
The West Divide Water Conservancy District and the Colorado River Water
Conservation District have pledged themselves to subscribe for the entire amount
of municipal and industrial water.
As to the Administration's recommendation of deferral pending the establish
ment of the National Water Commission , we do not feel it should be the purpose
of the National Water Commission to dictate to the State of Colorado what its
internal water developments should be as long as those projects are economically
feasible and clearly within Colorado's allocation of water under the Colorado
River Compact.
We are convinced that the conclusions arrived at in the feasibility report as
to the need for municipal and industrial water are decidedly on the conservative
side. In reports prepared by the University of Colorado and Cornell University
several years ago pertaining to the oil shale industry and development in this
area a much greater population and demand for municipal and industrial water
was foreseen . As the demand for municipal and industrial water increases
additional agricultural lands and water will be annexed by municipalities and
industries. It appears that the water requirements for one acre of agricultural
land and one acre of urban land are approximately equal.
Water is the lifeline of all future development in the semi-arid area in which
we live regardless of whether this development is agricultural or industrial. The
West Divide area has good lands and can raise good crops, and can support large
population centers with proper utilization of water resources. Storage is the
answer. A conditional decree for storage of water on the Crystal River has been
granted the Colorado River Water Conservation District.
The agricultural economy in the West Divide area is based primarily on live
stock. Such specialty crops as cherries, peach and applies are produced on lands
in the western part of the West Divide Project area. As the population of this
area increases it can be expected that truck garden type crops will also be
included and that the fruit industry will expand.
The project will provide much needed and favorable recreation facilities. Pro
vision has been made to improve stream fisheries in all possible ways. The devel
opment of all potential recreation sites on public lands will have a capacity of
109,500 visitor days annually.
We have the support and good wishes of the communities in and near the
District, the three counties involved in the District, the various official water
organizations of the State of Colorado, the Governor, and the State Legislature
of Colorado. We also have he official endorsement of National Rivers and Harbors
Congress. We are ready to enter into a repayment contract with the United
States for this project as soon as it is authorized .
H.R. 3300 as introduced by Congressman Aspinall and Senate Bill 1242 as
introduced by Senators Allott and Dominick are of great importance to the
western states and to the United States. Development of our water resources is
the only way we can grow and prosper. The five reclamation projects in Colo
rado included in this legislation are a step toward that development.
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It has been a pleasure to appear before you and for the reasons mentioned and
many more too numerous to mention , I strongly urge that you do everything
possible to expedite the authorization and construction of the West Divide ,
Project.
Senator Allotr. The next witnesses are from the Tri- County Water
Conservancy District. Mr. Robert K. Lewis, Montrose, Colo., is presi-,
dent of the district, and he has been ever since the district was orga
nized in 1957. He has farmed and ranched in Montrose County for
over 25 years. He is accompanied by Mr. Robert Field, manager of
the district, and by Mr. Jack Hughes, counsel for the district. All of
these gentlemen I have known for a long time . We welcome you here.
Will you proceed in your own way .
STATEMENT OF ROBERT K. LEWIS, PRESIDENT, THE TRI-COUNTY
WATER CONSERVANCY DISTRICT, STATE OF COLORADO ; ACCOM
PANIED BY ROBERT FIELD, MANAGER , TRI- COUNTY CONSERV .
ANCY DISTRICT ; AND JACK HUGHES, GENERAL COUNSEL
Mr. LEWIS. Thank you, Mr. Chairman and Senator Fannin. It is
my understanding, that our full written statement will be included
in the record .
Senator ALLOTT. Without objection the full written statement will
be inserted in the record and you may proceed to comment upon it
if you wish .
Mr. LEWIS . I have just one item I would like to underline a little .
I have made quite a condensation of my written statement .
Senator ALLOTT. All right.
Mr.Lewis. I am going to further condense it, with your permission .
The Tri -County District has acquired an interim supply of water
through contract with the Padre Valley Users Association for domes
tic water . This interim supply of domestic water made it possible for
the district to apply to the Department of Housing and Urban Devel
opment for an advanced planning loan with which to do a detailed
engineering study of the domestic water system of the valley .
The study has been completed as of April 27, 1967, and forwarded
to the Department for their approval. The initial system is expected
to be in service within 2 years, and will require a minimum of 1,000
acre- feet of water per year. The city of Montrose, has contracted with
the Tri-County for use by an exchange by a maximum of 5,000 acre
feet of water per year for domestic purposes, to supplement the city's
existing water supply .
This contract becomes a part of the 15,000 acre - feet of a municipal
and industrial water to be available from the Dallas Creek project
when it is constructed . Added to this within the next 24 months, Tri
County will construct its initial domestic water system which will use
a minimum of 1,000 acre - feet of water per year which also becomes a
part of the 15,000 acre -feet of water to be available from the Dallas
Creek . So , you see Tri-County now has a specific and contracted use of
up to 6,000 acre- feet of water per year from municipal and industrial
water available in the Dallas Creek project when it is constructed .
This emphasizes clearly the need on the part of the people of the area
for the Dallas Creek project.

CENTRAL ARIZONA PROJECT

589

I would like to add that all those contracts carry the clause that
when Dallas Creek is constructed , this water is to be taken from the
Dallas Creek project .
I believe, Mr. Chairman , because of your courtesy in staying with
us, that I will not add to this but I will be very happy to answer what
questions I can.
Senator ALLOTT . I want to ask you the same general question I have
asked the others , and that is that the Tri- County Water Conservancy
District is authorized under the laws of the State of Colorado to make
a contract for repayment, and is willing to do so ?
Mr. LEWIS . It is.
Senator ALLOTT. I also particularly appreciate your calling atten
tion to the fact that the Dallas Creek project is one of the participat
ing projects named in the Colorado River Storage Act in 1956, and
was given priority with respect to completion of planning reports.
Mr. LEWIS. That is correct .
Senator Allotr. This is a very potent thing . Do any of the rest of
you gentlemen wish to make any statement ?
Mr. Hughes ?
Mr. HUGHES. Senator Allott, I would just like to support what Mr.
Delaney said with regard to the west divide project, and the same:
thing is true with regard to the Dallas Creek project. We have made
filings on the water rights for them , and have obtained conditional
decreases, and that if the projects do not move forward, we may be in
real difficulty in maintaining our appropriations for the projects.
Senator ALLOTT. When you say appropriations, you mean appro
priations of water.
Mr. HUGHES. Yes, sir ; the water.
Senator ALLOTT. I don't want to get that mixed up with this dollar
appropriation here in the Senate.
Mr. HUGHES. Thank you .
Senator ALLOTT. Thank you .
Mr. FIELDS. I have nothing further to add .
Senator ALLOTT. Senator Fannin ?
Senator FANNIN. Thank you , Mr. Chairman . I just wish to com
mend the gentlemen for the statement and for being here. I will read
the complete statement at a later time .
Senator ALLOTT. Thank you very much , gentlemen , for your attend
ance and your support.
( The prepared statement referred to follows :)
STATEMENT OF ROBERT K. LEWIS, PRESIDENT, THE TRI- COUNTY WATER
CONSERVANCY DISTRICT, STATE OF COLORADO
Mr. Chairman and Gentlemen of the Committee, I am Robert K. Lewis and
reside in Ouray County , Colorado. I am a rancher and landowner, and for the
past 25 years, I have run either sheep or cattle operations in Ouray County and
adjacent areas.
The Board of Directors of the Tri -County Water Conservancy District has
officially designated me to appear before you on behalf of the Board and the
people of the Tri -County District. I have served as president of the Tri -County
Water Conservancy District since it was formed in September of 1957. The
District was organized pursuant to the laws of the State of Colorado and upon
petition of the people residing in the District. The purpose of its organization was
to create an official sponsoring, contractual and operating entity for the partici
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pating projects of the Colorado River Storage Project located in this area, and
specifically the Dallas Creek Federal Reclamation Project. Dallas Creek was one
of the participating projects mentioned in the Colorado River Storage Project
Act of April 11, 1956, and given priority with respect to completion of planning
reports under that Act.
The Dallas Creek Project is today proposed to be authorized under Senate Bill
1242 and related bills. My appearance here today is in support of Senate Bill
1242 and related bills, which include the Dallas Creek Project and four other
Colorado Projects. However, my testimony will be especially in support of the
Dallas Creek Project.
We are extremely pleased with the report on the Dallas Creek Project by the
Bureau of Reclamation concerning its feasibility and feel that they are to be
commended for the fine work that they have done in bringing the years of study
and field work together in such a detailed and clear report. Our Board members
have reviewed the report carefully and have taken the report to the people in the
form of public meetings in the service area of the District, Almost without ex
ception , the people have expressed their feelings that the Dallas Creek Project
is the most important future development of the area and I cannot emphasize
enough its major economic importance to them . They have strongly given their
approval and endorsement. I would like to say at this point that the District is
anxiously awaiting the authorization of this project and I have been directed to
tell you that the District is ready, wholeheartedly willing and able to enter into
a properly negotiated contract for the repayment of allocated project costs.
It has been recommended that the Dallas Creek Project be deferred pending a
study by a National Water Resources Commission . I wish to state emphatically
that we do not support such a recommendation and we do not feel that it is
within the province of a National Water Commission to attempt to allocate the
use of water within a State. The Dallas Creek Project use of water would be
within the apportionment of water made to the State of Colorado by the Upper
Colorado River Basin Compact and there is no justification for further delay in
this respect for the Dallas Creek Project or for the other two Colorado Projects
mentioned in such deferral recommendation .
I am very familiar with the Dallas Creek Project area and its needs. I own
property under the project as proposed and I will receive both supplemental
water and water for full service irrigation . In addition , at my home ranch , which
is on the Uncompahgre River near the Montrose -Ouray County line, I will be a
beneficiary of the Municipal and Industrial water to be provided for the Uncom
pahgre Valley through the Dallas Creek Project. I can tell you that this will be a
blessing, as I must now haul water by tank to my home for our domestic use.
I will enlarge more on this at a later point in my statement.
The Project area is largely an agricultural area with the production of live
stock , chiefly beef cattle and sheep, being the main enterprise. The irrigated farm
lands are usedfor the production of pasture, hay, oats, and barley with the after
math being utilized as winter clean-up pastures for livestock . There is a relatively
small acreage devoted to sugar beets and other cash crops. The surrounding lands
are used mainly for spring , summer and fall grazing of cattle and sheep . There
is a small acreage of non -irrigated farm land that is dry -farmed . This land has
been used mostly for the production of wheat. However, this type of farming has
proven to be uneconomical due to lack of rainfall and is therefore of little eco
nomic importance. This land will be under the Dallas Creek Project and would
be placed under irrigation, in which case the production of wheat would be elim
inated and the production of feed and forage type crops would take its place.
Our Dallas Creek Project area has two severe problems at the present time and
therefore divides itself into two problem areas. The southern area principally in
Ouray County suffers severe mid- and late-season irrigation shortages. The
northern area , consisting mainly of Montrose and Delta Counties, is in very dire
need of additional municipal and industrial water. This is not only a problem for
the towns and cities which have outgrown or are outgrowing their present do
mestic water supplies, but for the farmers and ranchers who have in the most
part always been without a safe and adequate domestic water supply.
There are approximately 17,000 acres presently irrigated in the Dallas Creek
Project irrigation service area. However, water supplies are inadequate for full
productivity. Most of the lands have adequate water in the spring, but as I have
mentioned before, suffer severe mid- and late- season shortages. No storage is
presently available for regulation of the abundant spring water supplies. The
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lack of full productivity brought about by the erratic water supply has tended
to make the economy of the farmers and of the related service industries un
stable. There is an urgent need for additional and dependable irrigation supplies
to improve and stabilize the economy of the area . Adding to the economic in
stability of the farmers and ranchers, grazing privileges on public lands have
been decreased in recent years. This has added to the need for more farm grown
feed .
In the northern service area of the Dallas Creek Project , additional municipal
and industrial water is needed to meet existing and anticipated needs. A few
of the rural residents have wells or have construced pipelines to convey their
water from springs or nearby communities. Most of them, as I do, have to haul
their water in tanks from nearby communities and stores it in cisterns. Many
times, the cisterns are not properly built and maintained and present a con
tinual health hazard . Wells also are confronted with a contamination problem
due to population increases in the suburban areas. There is estimated to be less
than 5,000 acre feet of water available in piped systems for the municipal and
industrial service area . Residents are continually plagued with water shortages
and limitations on use must be imposed . There is absolutely no reserve provided
for future growth . A significant population increase is forecast in the years
ahead for this area particularly in the vicinity of the community trade centers.
This increase is expected as a result of the continuously growing popularity of
the area for vacationers. The impact of the Curecanti unit of the Colorado River
Storage Project, just 40 miles to the east of the Dallas Creek Project area,
is beginning to be felt at this time. The first reservoir of the unit is now being
filled and is becoming a major scenic , boating and fishing attraction . The Bost
wick Park Project, just 20 miles to the east, is scheduled for construction activ
ities this year and will also attract visitors and add to the population increase
of the area .
The Tri-County Water Conservancy District has worked diligently to see
that sufficient municipal and industrial water was included in project plans and
has provided the Bureau of Reclamation on a statement of intent to use and pay
for, with interest, the municipal and industrial water to be made available in
Dallas Creek. The municipal and industrial water supply problem in the Un
compahgre Valley was becoming quite critical and as early as 1962, the Directors
of the District began an investigation of an interim supply of water for use in
an Uncompahgre Valley-wide domestic water system until such time as the
requested municipal and industrial water was available from the Dallas Creek
Project. Such an interim supply of water was made available to the Tri-County
Water Conservancy District through the cooperation of the Uncompahgre Valley
Water Users Association which is the operating entity of the Uncompahgre
Project, one of the oldest reclamation projects in the United States. 16.12 cfs of
early priority water has been made available of the Tri-County Water Con.
servancy District under contract by the Uncompahgre Valley Water Users
Association and the United States for the period of time between now and when
the 15,000 acre feet of M & I water is available from Dallas Creek . At that time,
the interim water supply contract will be cancelled .
This interim supply of domestic water made it possible for the District to
apply to the Department of Housing and Urban Development for an advance
planning loan with which to do a detailed engineering study of the proposed Un
compahgre Valley domestic water system . This loan was granted and the
study has been completed as of April 27, 1967, and forwarded to the Depart
ment for their approval. The initial system which contemplates serving only
those areas without a domestic water supply at the present time and a small
town in the central service area , is expected to be in service within two years and
will require a minimum of 1,000 acre feet of water per year. The City of Montrose
has contracted with the Tri-County Water Conservancy District for use, by ex
change, of a minimum of 1,500 acre feet up to a maximum of 5,000 acre feet of
water per year for domestic purposes to supplement the City's existing water
supply. In effect, the City of Montrose will be using within the next 12 months,
1,500 acre feet of water, which under contract becomes a part of the 15,000 acre
feet of water to be available from the Dallas Creek Project when it is authorized
and constructed. In addition to this, within the next 24 months, the Tri -County
Water Conservancy District contemplates constructing an initial domestic -water
system for the Uncompahgre Valley which will use a minimum of 1,000 acre feet
of water per year which becomes a part of the 15,000 acre feet of water to
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be available from the Dallas Creek Project. The Tri-County Water Conservancy
District now has a specific and contracted use for 6,000 acre feet of water per
year to be taken from M & I water available in the Dallas Creek Project when it is
constructed . This emphasizes clearly the need on the part of the people in the
area for the Dallas Creek Project.
Another important aspect of the domestic water service throughout the Valley
is that it will provide some relief for the very high operation costs providing
water for livestock in the winter. This relief will accrue to the old established
Uncompahgre Project, operated by the Uncompahgre Valley Water Users Associa
tion. This project furnishes irrigation water to the northern area of the Dallas
Creek Project area, and despite the very high cost of maintaining canals and
irrigation structures, have provided winter stock water where natural streams,
springs or wells are not available. With the installation of an area wide domestic
water system , most of this winter operation could be eliminated and provide a
substantial savings to the Uncompahgre Valley Water Users Association .
It should also be pointed out that the water that has been made available
for domestic use by the Uncompahgre Valley Water Users Association pending
the construction of the Dallas Project has been made available at considerable
sacrifice to the farmers and irrigators under the Uncompahgre Project. At the
present time there is a shortage of water to the farmers and irrigators under
the Uncompahgre Project in the months of July, August and September and the
depletion of the farmers water supply by taking careof the domestic water needs
creates a hardship on the farmers and ranchers. It is essential to the economic
life of the Uncompahgre Valley that the Dallas Creek Project be constructed
as soon as possible to release the water for irrigation purposes which is presently
being utilized for domestic purposes.
In closing, I would like to state that it is the feeling of our Board of Directors
who are representatives of the area and of the people, that we believe that the
Dallas Creek Project is a good project, that it is feasible from both an economic
and an engineering standpoint, and that it will benefit not only those of us who
will see it come into being, but will benefit generations beyond. Our opinions are
not those of qualified experts, but are opinions based upon our observations as
residents of the area and users of the water and land resources.
It has been a distinct pleasure for me to appear before you today as a repre
sentative of the Dallas Creek Project area and I want to thank you for your
courtesy and consideration in listening to the views that I have expressed. I
believe that the Dallas Creek Project should be authorized and that it will be
a credit to our land. Thank you.
Senator ALLOTT. Next is the Dolores Water Conservancy District,
Mr. W. T. ( Jack ) Vinger, chairman of the district, farmer and busi
nessman in Dolores County , Colo. , for over 40 years a member of the
Board of County Commissioners of Dolores County. He is accom
panied by Mr. Ivan Patterson , who is secretary for the district.
Mr. Vinger, your statement is short. You may either read it or we
will insert it in the record, and you may comment on it as you see fit .
STATEMENT OF W.

T.

( JACK )

VINGER, PRESIDENT, DOLORES

WATER CONSERVANCY DISTRICT, STATE OF COLORADO ; ACCOM
PANIED BY IVAN PATTERSON , SECRETARY, DOLORES WATER
CONSERVANCY DISTRICT
Mr. VINGER. Thank you , sir. My name is Jack Vinger. I am presi
dent of the Dolores Water Conservancy District of the State of Colo
rado. Our district was organized in November of 1961, pursuant to
the laws of the State of Colorado, to act as the official sponsoring,
contractual and operating entity for the proposed Dolores Federal
reclamation project in southwestern Colorado .
The Dolores project represents a plan to utilize the presently unused
water of the Dolores River in southwestern Colorado.
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Local interests have been interested in securing additional irriga
tion water since 1912 , and many groups have worked on the project
through the years.
We are ready to enter into a repayment contract with the United

States for this project at any time after the project is authorized.
Since the Dolores Water Conservancy District was organized in
November 1961 , considerable progress has been made. The Bureau
of Reclamation has completed feasibility studies on the project and
report a benefit- cost ratio of 1.96 : 1, in their report of January 1966 .
A 265 - foot -high dam , 10 miles downstream from the town of Dolores
will create a storage reservoir of 325,000 acre- feet water capacity, with
active storage of 150,000 acre - feet. The 175,000 acre- feet of inactive
storage will create a large permanent lake which is sure to become an
attractive recreational area .
The 150,000 acre- feet of active storage will provide irrigation water
for :
Acres
30, 500
1. Supplemental irrigation service land in Montezuma Valley area .
9, 450
2. Full irrigation service land Montezuma Valley 26, 000
3. Cahone Mesa and Dove Creek areas.
Total

66 , 000

Under item 1, there is a definite need for this supplemental irriga
tion water, as the present irrigation facilities depend mostly upon di
rect streamflow which is usually just enough to bring fruit, hay and
other farm crops almost to maturity. This supplemental water will
provide water to put the finishing touch to an almost mature crop , in
suring successful crops every year.
Under item 2, much of this land is in and near the Ute Mountain
Indian Reservation, south of Cortez, Col. The Ute Mountain Indians
could use irrigation water to produce forage and winter feed for their
livestock .
Under item 3 , the Cahone Mesa area is desirable for fruit produc
tion , while the Dove Creek area is now dependent on rainfall with
barely enough moisture to produce pinto beans and wheat. Irrigation
will permit more diversity of crops and livestock production .
In our files are many letters from chambers of commerce, Rotary
clubs, conservation groups, school districts, and from Boards of
County Commissioners of Dolores and Montezuma Counties , from the
mayors of the city of Cortez, the towns of Dolores and Dove Creek ;
all urging early authorization and completion of the project. In
cluded are copies of some of these letters.
Our Dolores Water Conservation District board of directors are
more aware of the need for this project than the above groups , since
most of our members are farmers and can see the need every day.
The immediate benefit will , of course , be the stimulation of the area's
depressed economy that will be brought about by local employment
during the construction phase, and by influx into the area of personnel
connected with construction.
As soon as irrigation water is available there will be an immediate
increase in productivity of farmlands. Farming activity per acre unit
will become increasingly concentrated and will in turn result in re
duction of average farm size, more farming opportunities, such as
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production of fruits and vegetables, and more farm home construction ,
There will be more business opportunity to process and market the
added production . Farm crops will become more diversified . An in
crease of feed , fruit, and livestock production will occur . Increase
of trade to outside areas will benefit the economy of outside areas,
as well as that of the local area.
Vegetable and fruit production will provide seasonal employment
for the Navajo and Hopi Indians, whose reservations are just a short
distance south of the project.
Recreational activities such as boating, fishing, camping, and hunt
ing will be greatly increased. These attractions will not only bring
vacationers and associated revenue to the area, they will also benefit
towns and cities along highways in all directions from the Dolores
River project. Need for additional housing and other facilities to
accommodate nonresidents will provide expanding opportunities for
small business ventures.
One of the greatest potential benefits to the immediate area and to
the surrounding areas is the provision and development of a reliable
and adequate water supply to support present and future community
requirements, plus additional water readily available to attract and
support new industry .
This project will be of specialimportance to the city of Cortez, the
town of Dolores,and the town of Dove Creek, as their present munic
ipal water supplies are limited . It is especially important to the
town of Dove Creek who now pump their water against a 900 -foot
head out of the Dolores River Canyon. This is expensive and limits
their water supply to the capacity of the high pressure pumps.
The impounding of this water will also have beneficial effects on
other dams in the Colorado River Basin as the waterflow from this
dam will release clean, clear water, thereby reducing the amount of
silt that would accumulate in Lake Powell.
The local direct and indirect benefits that will result from this
project are estimated to exceed over $ 4 million annually. This will
be good for this corner of Colorado, for the entire State, and the
Nation .
There is another social reason for this project, and for projects of
this kind. An objective view of the social ills of our Nation reveals
that thousands of people are leaving the farms annually, to improve
their social and economic status. Young people are forced to leave
farming communities because there are no opportunities for them .
This migration to the cities is creating an oversupply of unemployed,
poorly trained to compete with the hordes already there. This is cre.
ating social and economic problems for the cities and our Nation.
Projects such as the Dolores River project will provide employ
ment opportunities for our young people, preventing the social and
economic problems stated above.
We urge you to give favorable consideration to this project as it
will permit this area to grow and prosper as other parts of the Nation
are progressing
Our secretary -treasurer is present to assist in this presentation and
to furnish any further information that the committee might require.
Senator ALLOTT. That is fine.
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Mr. VINGER. The nature and purpose of our project is simple. It in
volves the impoundment of unused waters rising in the drainage area
of the Dolores River in the southwest corner of Colorado. All of these
waters originate in Montezuma and Dolores Counties. The point of this
statement is that this proposal contemplates only the conservation and
use of waters originating wholly within the project area.
This is to be accomplished with Federal funds simply to reimburse
ment by the water user in the Upper Colorado River Basin fund . The
cost of the project is estimated to be $47 million , but more than $41
million of these costs are reimbursable.
Senator ALLOTT. I would like to underscore that. Out of the $ 47 mil
lion cost, $41 million would be repayable.
Mr. VINGER . Yes, sir.
Senator ALLOTT. Thank you.
Mr. VINGER. The major feature of the project is the McSee Dam
and Reservoir, which impound some 360,000 acre- feet of water. This
reservoir would provide an extraordinary recreational facility ad
jacent to Mesa Verde National Park , and the Four Corners area. Sig
nificant also, in this regard is the fact that the State of Colorado has
pledged a contribution in excess of $ 600,000 for the cost sharing of
separable facilities to serve recreation, fish , and wildlife.
Of primary importance are the provisions in the project to supple
ment municipal and industrial waters for the city of Cortez and the
towns of Dolores and Dove Creek. These practical considerations need
a slight elaboration here.
The town of Cortez will receive 4,900 acre - feet of supplemental water.
The town of Dove Creek will receive 1,200 . The town of Dove Creek is
presently pumping water out of the subsurface of the Dolores River,
some 9 miles from the town at a pumping head of 1,900 feet. It is esti
mated by the town of Dove Creek that their pumping costs alone are
between 40 and 50 cents per thousand gallons of water delivered into
their system .
It will be noted on page 2 of the formal statement, that irrigation
water will be provided for some 56,000 acres of land. Approximately
one -half of this acreage will receive supplemental water later in the
growing season on an exchange basis with the Montezuma Valley Irri
gation Co. This exchange will provide an assured irrigated supply for
the full growing season on lands that have been under irrigation for
the past 50 years. The remaining so -called full service land of approxi
mately 35,000 acres will be receiving water for the first time.
I should like to emphasize here that these are not new lands going
into agricultural production for the first time. These are lands pres
ently being farmed as dry lands. The principal crops being produced
are wheat and beans, both under the commodity support programs.
The availability of irrigation water will permit diversification of
these lands to production of feed, storage, livestock, and fruit, which
is a much higher beneficial use .
The social and economic benefits that would accrue for this project
need no illumination . Our area is sorely depresed , as are most non
urban areas, with their economies built primarily on agriculture. But
I emphasize these agricultural facts to dispel the idea that this project,
if authorized, would run counter to the national effort to curtail pro
duction of farm products in the surplus category.
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Included in the full service lands are some 1,500 acres that will go
on the Ute Indian Reservation of Mountain Ute. The urgency and need
for these waters on this land has been adequately testified to by the
chief of the Ute Mountain Tribe, Jack House, in the hearings of the
House on H.R. 4671 of last year, on pages 1216 and 1217. The develop
ment of recreation in the areawill provide needed diversity in the total
economy, and I underline total.
Ours is a good project. We have waited long to present our case but
we urge favorable consideration of Senate bill 861 and / or Senate bill
1242.
Mr. Chairman, I would like to request that the remaining members
of our board and the Dolores Water Conservancy District who are here
in the room be put in the record . Their names , it I may , are Ed Smith ,
Paul Ferry, Floyd Cox, and H. Gilliland, and Jack Kincaid . Their
presence here only indicates their extreme concern and desirefor this
project.
I have also for the record letters from members of the Board of
County Commissioners, Dolores and Montezuma Counties in Colorado,
the towns of Cortez, Dolores, and Dove Creek , and other citizens
which reflect the vital interest in this proposed project, I ask that
these be entered in the record .
Senator ALLOTT. Without objection.

Mr. VINGER. To close, I would like to emphasize, that we, the Dolores
River Conservancy District, were formed for the express purpose of
serving as a contractual agency to purchase the water that will be
provided by this contract when built. We want the project. We are
ready, willing and able, and desire very much to see this come to fru
ition. We appreciate very much the opportunity to appear here, and
especially the efforts to continue through the noon hour to accommo
date us. Thank you very kindly.
Senator ALLOTT. Thank you very much , Mr. Vinger. There are so
many items in your statement that I would like to comment on, having
known this area for so long. I do want to say this : I doubt if there is
another area in the State of Colorado, which, from a shortage of water
standpoint , needs it worse than this particular project. You would agree
with that, I know .
Mr. VINGER . Yes, sir.
Senator ALLOTT. And it is an area also in which the general recrea
tional assets are relatively low, particularly as they pertain to water.
Mr. VINGER. Yes, sir ; that is true.
Senator ALLOTT. Thank you , I am only going to desist because of the
shortage of time. Senator Fannin ?
Senator FANNIN . Mr. Chairman, I would just like to commend
Mr. Vinger for the comprehensive statement he has presented. In
order to conserve time, I will not ask questions. I have listened to his
statement with a great deal of interest.
Senator ALLOTT . When your statement is read , together with your
comments, it constitutes a very strong support for it. Thank you.
Mr. VINGER . I want to underline one fact there in the prepared
formal statements , and that is the cost-benefit ratio of our project is
1.96 to 1 .
Senator ALLOTT. Which is very high for these days.
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Mr. VINGER. Thank you .
Senator ALLOTT. Thank you very much ; sir.
( The letters referred to follow :)
CITY OF CORTEZ,
Cortez, Colo., April 25, 1967.
Dolores
River
Project.
Re :
BOARD OF DIRECTORS,
Dolores Water Conservancy District,
Cortez, Colo .
( Care of Ivan Paterson ) .
GENTLEMEN : The City Council of the City of Cortez in representing the 7500
citizens, is unanimous in its endorsement of the proposed Dolores River Project.
We would urge that you take whatever steps appear necessary to insure an
early completion of this project. The City of Cortez has, for many years, been
faced with a rather severe water problem.
The City of Cortez presently has limited decreed water rights on the Dolores
River. These rights are inadequate for the future expansion and development of
the City. In recent years studies have been made by the City to develop a more
nearly adequate water supply and economics have deemed such expansion not
feasible.
The City of Cortez is surrounded by a great abundance of raw materials for
industrial uses as well as scenic beauty which has enhanced the tourist trade in
recent year. Limited water supply has made it difficult to expand these, the major
industries of this area .
Cortez serves a trade area which is populated by approximately 30,000 people.
Many of the vast majority of these people are so situated that their lands and
property will be directly affected by the Dolores River Project. The economy of
this area is primarily agricultural in nature and is supplemented by the tourist
industry, the wood products industry, the mining industry and other small manu
facturing industries. All of these industries will of necessity be benefited by the
completion of the Dolores River Project.
Several years ago the City of Cortez engaged a firm of professional city planners
to make a study of the long range plans. Their report provided guide lines for
the orderly and systematic growth of the city to a population of 40,000 citizens.
All phases have been implemented with the exception of the water program .
The 4,900 acre feet of water allocated for the City of Cortez in the Dolores River
Project will meet the requirements of the proposed growth plan . Further, the
city is in a financial position to meet its obligations to this project.
The city government of Cortez is willing and ready to assist the board in any
manner to develop this project.
Very truly yours,
BYRL JOHNSON, Mayor .

Town OF DOLORES,
Dolores, Colo., April 25, 1967.
I. W. PATTERSON ,
Secretary , Dolores Water Conservancy District,
Cortez, Colo .
GENTLEMEN : It is the Town's understanding that at this time our project on
the Dolores River is being considered by the United States. The Town of Dolores
through its Board of Trustees wishes to be of any help and assistance to you that
is possible in an effort to obtain this long needed project for our area.
It is a well known fact that the needs in this community are extremely great
for the conservation of water in order that it may be put to a greater beneficial
use not only from the standpoint of community needs which have increased and
will continue to increase over the years because of increased population and in
crease in individual consumer use, but also the need to bring into production areas
of fertile soil adjoining our Towns and in the district area, which but for water
would flower and bloom and provide a basic backbone for this community. How
ever, because of periods of drouth, business recessions and financial difficulties
for the members of our community have been numerous causing many people to
"pull up stakes" and leave. Such a situation is not healthy from the standpoint
of municipalities or the area in general.
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We firmly believe that the construction of the Dolores River Project will to a
great extent relieve such substandard situations. Any further assistance we can
give to you, please feel free to call upon us for.
Very truly yours,
ARTHUR L. NIELSON , Mayor.
TOWN OF DOVE CREEK,
Dove Creek, Colo., April 20, 1967.
Re : Dolores River Project.
DOLORES WATER CONSERVANCY DISTRICT,
Cortez, Colo .
( Attn : I. W. Patterson , Secretary - Treasurer ) .
GENTLEMEN : The Town of Dove Creek , Colorado, a Community which will be
greatly benefited by the Dolores River Project, requests early Congressional con
sideration and action upon the above mentioned project.
During the past seven years the population of the town has decreased by
approximately forty percent, and there has been some thirty businesses in the
area closed as a result of a declining economic situation. This decline has been
caused primarily from a drop in farming and uranium operations in the immedi
ate area of the Town.
It is the opinion of our entire business community that the completion of the
Dolores River Project would revitalize this area .
The present water source for the town is an extremely expensive one and very
limited. The Project would provide additional water for the Town and would ,
of course, assure a permanent source and supply of water needs.
The great need in this area for this project cannot be over emphasized .
Yours very truly ,
M. C. DEAN , Mayor .

BOARD OF COUNTY COMMISSIONERS,
DOLORES COUNTY ,
Dove Creek , Colo ., April 20, 1967.
DOLORES WATER CONSERVANCY DISTRICT,
Cortez, Colo.
GENTLEMEN : It is our understanding that the Senate hearings on the Upper
Colorado River Project are coming up in the very near future.
As you are aware, the Dolores River Project is included within the proposed
legislation and the Board of County Commissioners of Dolores County desire
to go on record approving the project and advising you that the Board will take
any action necessary to support the project.
This project, if authorized and completed, would provide the stimulus neces
sary to reverse the downward economic trend which has prevailed in this area
since 1961. The principal economic base of the County is agriculture and live
stock , with a limited amount of mining in the Rico area. The Project, when com
pleted, will be located in a portion of the West end of the County. Dolores County
is approximately 58 per cent public lands.
We will not take the time in this letter to set forth all of the problems faced
by the people in Dolores County and the operations of county government ; how .
ever, we feel it is important to point out to you the importance and relief which
the Dolores River Project would provide.
The tax base of the County has fluctuated from 5.1 million in 1957 to a high
of 6.1 million in 1961, with an estimated valuation of 4.9 million for 1966. The
county levys for General Fund purposes has fluctuated from 10.00 mills in 1957
to 16.00 mills in 1963 with a current levy of 16.00 mills . If Dolores County had
enjoyed the 6 per cent annual economic growth common in Colorado for the
years 1962 to 1965 , the present valuation would be 7.7 million and our current
General Fund Budget could be funded by a levy of 9 mills instead of 16.00 .
Authorization of the Dolores River Project with attendant construction spend
ing in the area will not only provide jobs and increased economy in the business
community, it will enhance the present valuation of many vacant business estab
lishments and allow for new private construction necessary to provide services
for an increased population.
Agriculturally, the lands in the project area will probably be divided into
small farm units ( some farms are now 2,000 to 3,000 acres in size ) with addi
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tional improvements being added to the land. Farms will take on the identity of
small family operated units devoted to production of diversiful crops and live
stock . Presently, wheat and beans are the only commodities grown on the lands,
both in farm support programs. By a division of the farms into smaller economic
units with a constant and guaranteed supply of water, and diversification of
crops and livestock , the general economy of the area would be greatly enhanced
as well as stabilized .
Not to be overlooked is the tremendous recreational potential in the project.
The 58 per cent of Dolores County lands now in federal ownership is presently
being used for big game hunting, fishing and related outdoor activities. The
formation of a lake immediately adjacent to these lands for fishing, camping,
boating and other related activities would certainly provide a true tourist
" Mecca " in the Southwest area of Colorado .
We urge your very best effort to provide early authorization of this very vital
project.
Sincerely yours,
MYRON JONES, Chairman ,

BOARD OF COMMISSIONERS,
MONTEZUMA COUNTY,
Cortez, Colo . , April 21, 1967.
I. W. PATTERSON ,
Secretary -Treasurer, Dolores Water Conservancy District,
Cortez, Colo .
DEAR SIR : The Board of Commissioners of Montezuma County urges that every
thing be done that is possible to expedite the authorization of the Dolores River
Project. We regard the construction of this project to be of the most vital interest
to the people of both Montezuma and Dolores counties.
Of the many advantages to be derived from this project will be the substantial
increase of productivity over the entire agricultural field , a broadening of the
tax base, a material increase of the assessed valuation , a tremendous asset in the
field of recreation and a supply of domestic water for the entire area .
Again , may we urge that everything possible be done to obtain the authoriza
tion of this project.
Very truly yours,
C. K. HERNDON , Clerk .

DOLORES COLO ., April 27, 1967.
DOLORES WATER CONSERVATION COMMITTEE.
GENTLEMEN : I am a fruit farmer 442 miles south of Dolores, Colorado. The
farm I own is under the " West” lateral of the Montezuma Valley Irrigation
Company. I have lived on this farm for 13 years. I am 42 years old and have
heard talk of the " Dolores Dam " for the past 26 years.
Fruit farming is a lot different in regards to the need for water, than many
other crops now grown in this area. Most of the time fruit trees do not require
water until late June, and most years by the time we should start to irrigate our
water supply is cut from 50 % to 75% . This can create a problem that is more
serious than many realize , as apple trees start about the first of August setting
next years crop .
I am sure that if it were investigated we would find that more water is run
over the ground by fruit farmers early in the season trying to build up a water
table to help carry through into the fall months. Whereas if there was ade
quate flood water stored that could be called for when needed , as much as 143 to
12 of the amount of the water now used could be saved . This fact alone speaks
for itself.
We are told by the Buyer's of our fruit, that the fruit from this area has
keeping and flavor qualities that surpass anything they have ever known.
We are fortunate to live at a altitude with warm enough springs to give us
an above average crop percentage.
It does not take imagination to see that this area could become a most impor
tant fruit and vegetable area if we had more water.
Sincerely,
EVERETT E. TIBBITS .

79-247-6739
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Senator ALLOTT. The San Miguel Water Conservancy District, Mr.
Tillmon Reed , vice president of the district, and president of the San
Miguel Basin Soil Conservation District, and Mr. D. Lew Williams,
former member of the State Senate of Colorado when I was Lieutenant
Governor, and an old friend, and he is a member of the board , and a
board member of the Southwestern Colorado Water Conservation
Board.
We welcome both of you here, and thank you very much .
STATEMENT OF TILLMON REED, VICE PRESIDENT, SAN MIGUEL
WATER CONSERVANCY DISTRICT, AND PRESIDENT OF THE SAN
MIGUEL BASIN SOIL CONSERVATION DISTRICT, ACCOMPANIED
BY ; D. LEW WILLIAMS, MEMBER OF THE BOARD OF THE DIS
TRICT, AND BOARD MEMBER OF SOUTHWESTERN COLORADO
WATER CONSERVATION BOARD
Mr. REED. Thank you , Senator. I have a prepared statement here
that is very short, and with your permission, I will go through it .
My name is Tillmon Reed . I am a rancher, and with my wife and
family, reside 6 miles southeast of the town of Norwood , Colo. This
community is the center of the San Miguel Basin, of which the bounda
ries are the Uncompaghe Plateau on the north , the San Juan Moun
tains on the southeast, and the La Sal Mountains on the west. The
principal stream system in this basin is the San Miguel River and its
tributaries.
For the past 11 years, I have been president of the San Miguel Basin
Soil Conservation District which consists of 144 million acres. At the
first annual meeting of the district in March 1965, I appointed a com
mittee to study ways in which the district could further the San Miguel
irrigation project. It became apparent that a logical first step would
beto organize a water conservancy district.
I have been a vice president of the San Miguel Water Conservancy
District since its formation in 1957. This district, which encompasses
337,600 acres, is ready, willing, and able to enter into a repayment
contract with the Federal Government. This district was formed with
out any opposition. To the best of our knowledge this has never been
accomplished in another district in the United States.
As vice president of the district, we were formed with the idea
of contracting water . We are ready, willing, and able to enter into a
repayment contract with the Federal Government for this water.
Senator ALLOTT. Thank you .
Mr. REED. This project has the wholehearted support of the people
of the entire San Miguel Basin. They have proved this by their initia
tive to collect local funds to further the project, thus enabling match
ing funds to be obtained from the State of Colorado and the Bureau
of Reclamation. Countless man -hours have been expended , as well as
about $ 1 million in funds of the Federal Government and about
$250,000 in funds of the State of Colorado.
This project has been on the boards for some 50 years ; firstby pri
vate enterprise and then by government agencies, and Mr. Williams
who is sitting beside me has been one of the great stalwarts of this
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project. His first public work on water development was in 1933 , first
then he was a young county commissioner, then as a State senator and
later a member of the State water board . In 1943 as a State senator,
Mr. Williams was sponsor of the bill creating the Southwest Water
Conservation District, of which he later became a member. All of his
work has been envisioned by the thought that some day an adequate
water supply would be available to enable people to derive an ade
quate income.
Our income is derived from the sale of livestock products - beef,
lamb, and wool. This is dependent upon the amount of feed and pas
ture we are able to produce, which in turn is dependent upon the
runoff of some side tributary streams of the San Miguel River. This
runoff varies from year to year, and at times, as this year appears to
be, is very short. Except for a small acreage of land located along
the main San Miguel River, the irrigated land of the project area
is located on mesas at elevations of several hundred feet above the
river. The greatest need of the San Miguel Basin is a reliable water
supply for irrigation , municipal , and industrial development.
Most of the production from this area enterprise is shipped out
for processing. Some weaner calves and lambs are shipped to other
towns of western Colorado for feeding, but most of our products are
shipped to Denver and other large city markets, both east and west .
The increase in crop production we foresee, resulting from the use
of the project water, is an increase in production of the common live
stock feeds. We may be able to finish livestock in this area and not
have to sell everything at the time of weaning. Since we have very
little production of the common surplus crops, we see no way that this
project can add to a national accumulation.
About 17 years ago, the growing of malting barley was introduced
into the San Miguel Basin , and a receiving station established at Nor
wood . In the peak years of 1956 and 1957, an acreage of about 1,000
acres produced in excess of 2 million pounds. However, in view of the
fluctuating water supply, it was extremely difficult to grow a barley
which would meet the malting standards of the company, and in 1964
the receiving station was closed. In this manner, the only cash crop
available to the area , was lost. I feel certain , that with a dependable
water supply, this could be restored to a real good crop for the people
of the basin .
Over the years, we have continually added to and improved our
irrigation system by the construction of reservoirs for the storage of
water, and canal betterments have made improvements in the effi
ciency of the diversion and the use of our limited supply of water.
Within the last 30 days, local water users have voted to increase the
Gurley Reservoir, our main source of water, 20 percent. This will be
a cost of $ 200,000 to $300,000 to the irrigators. This work is to be ac
complished by local initiative and the borrowing of money for con
struction , and the repayment of the same over a period of years.
Since the channel of the San Miguel River, our only source of un
used water, is very deeply entrenched, requiring large -scale construc
tion for its use as a source of water, we have reached the limit of our
private development and are now requesting Federal assistance for
additional development. Engineering study work has been completed
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by the Bureau of Reclamation , which will permit the delivery of this
water to the farmable lands of the area. Once the water is available
to the land , it will broaden the tax base of all governments — school ,
local, county, State, and Federal . We are now asking your assistance
in the construction of this long- awaited , well-planned, large-scale
project.
In my opinion this is thegreat American tradition, to pass on to the
next generation something better than the preceding generations were
able to provide. As to our own family, we have a girl, 15 ; a boy, 13 ;
and another boy, 21 months old. Whether or not they follow my pro
fession , my goal is to give them assistance, both moral and financial,
in whatever profession they show sincere interest. I feel that it would
be great if they would have the chance to follow their chosen field
right in their own hometown ; and this project will sure add to that
possibility
In closing, I would like to say it has been a real pleasure and an
honor to be able to appear before your committee.
Senator ALLOTT. Thank you very much, Mr. Reed , for a very , very
fine statement. I might say that the statement I made with respect to
the Dolores project a few moments ago is every bit as applicable and
true with regard to this one.
This is one of the areas that badly, and I mean very badly, needs
water development. And certainly I am in complete sympathy with it .
Mr. Williams, do you have anything you would like to add ?
Mr. WILLIAMS. Due to the lateness of the hour, and my paper is
short and I don't believe I will go into it, but I have a comment that I
would like to make on this storage.
This was brought up yesterday. Senator Jordan drew attention to
the fact that we had four times as much storage as the average runoff
up there of the river.
I think it ought to be part of the record that the storage that we
do have is all for the benefit of the lower basin, and in Colorado we
only have one of our rivers controlled at the present time, the Gun
nison. We have the Colorado and the Yampi and the Las Animas,
the San Miguel, and the Dolores Rivers that need these flood con
trols, and if we do get additional water through weather controls, we
will need the reservoirs to hold that water.
Senator ALLOTT. In other words, what you are saying is that if
additional water results from weather modification, you are going
to need these reservoirs in order to derive the proper benefits.
Mr. WILLIAMS. Yes, the only way it will be any good to the upper
basin is to hold it over for the years of need . I think that should be
a part of the record .
Senator ALLOTT. Thank you very much .
Lew , you also have a statement here. I will , without objection , ask
that it be included in the record as if given in full by you, in addi
tion to your remarks.
Mr. WILLIAMS. It goes into the minerals and things of that kind
in the area .
Senator ALLOTT. Thank you very much, gentlemen.
Senator Fannin .
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Senator FANNIN . No questions, Mr. Chairman . I want to com
mend you for very capably presenting your case .
Senator ALLOTT. Thank you.

( The statement referred to follows :)
STATEMENT OF D. LEW WILLIAMS, RANCHER, NORWOOD, COLORADO
Mr. Chairman and Gentlemen of the Committee, my name is D. Lew Williams.
I was born near Norwood , Colorado on March 4, 1901 and have spent my entire
life in the San Miguel area. I have been a rancher all of my life and I am also
actively engaged in mining operations.
I am a member of the South West Water Conservation District Board and a
former member of the Colorado Water Conservation Board ; a former County
Commissioner and former State Senator. While in the State Senate sponsored
legislation, with the help of the then State Senator Wayne Aspinall, to create
the South West Water Conservation District .
I have been working on various programs to get water from the San Miguel
River on to the land around Norwood , Colorado since 1933, and I was instru
mental in getting investigative work started on the San Miguel Project by
Judge Stone, the first director of the Colorado Water Conservation Board .
I also served four years as Water Commissioner for District 60, the district
of the San Miguel River and all its tributaries. As Water Commissioner, I ad
ministered the water rights according to the priority order, which is established
by District Court decree. I believe that water adjudication within a state
is a state right and should be administered by that state.
We have a good water run in May and part of June while the early runoff is
on , but the streams are low in July, August, and September when water is needed
to finish the crops. The answer is reservoir storage to catch the early runoff for
late season use. The San Miguel Irrigation Project is the only chance for the area
to get storage enough to insure a sound agricultural economy. In my opinion , the
project is sound, and every landowner under the project is ready and willing to
comply with the Bureau of Reclamation requirements.
The main storage for the Project will be the Saltado Reservoir, located on the
San Miguel River, about fifteen miles down river from the town of Telluride, the
county seat of San Miguel County, Telluride is a famous mining camp of the
early days of gold and silver mining, and is one of the most beautiful spots in
the entire world . It is situated at an elevation of 9,000 feet, bordered on three
sides by mountains rising to 14,000 feet, and there is a good oiled road leading in
to Telluride. It is fast becoming a favorite spot for summer visitors and artists.
These mountains are the head waters of the San Miguel River. The town of
Norwood is located thirty - five miles west of Telluride, at an elevation of 7,000
feet. Norwood is a livestock and farming town , and several breeders of purebred
Hereford and Angus cattle have ranches in this area . Some of the finest purebred
sheep ranches in the nation are located here. The entire Project area is ranching
country.
Another town in the San Miguel Basin is Naturita, twenty miles west of
Norwood , with an elevation of 5,300 feet. Naturita is an uranium and vanadium
town , and some of the finest potential irrigated land under the Project , is located
south and west of town. Nucla is a farming and livestock center, located five miles
north of Naturita. Uravan, a mining town , is located fifteen miles northwest
of Naturita, and the largest uranium - vanadium mill in Colorado is located at
Uravan.
These towns are all in need of a good municipal water supply, and the project
is the only source for additional water. The uranium -vanadium mining employs
many of the ranchers part time, making it possible for many of them to hold on
until we get a firm supply of water.
In the Project area, there are deposits of coal , gypsum , phosphate, magnesium ,
bauxite, lithium , and salt. These natural resources will require so much water
that they probably cannot all be developed at the same time. The area is served
by good oiled roads, a large R.E.A. electric plant, and a large natural gas pipe
line goes through the area. The ultimate development of these resources is hinged
to the securing of an adequate water supply. With the construction of the pro
posed Dolores and San Miguel Projects, all natural stream flows of the Delores
River drainage will be controlled and developed for the ultimate use of agri
culture, municipal useages, and industry .
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We have everything but water to make the San Miguel Basin a prosperous area.
I have tried to give the committee a picture of our Project, and our problem which
is shortage of water, and wish to express our hopes for a favorable decision from
the committee. I thank you for allowing me to appear before you gentlemen .
Senator ALLOTT. The last conservancy district to appear here today
is the Central Colorado Water Conservancy District, Mr. C. H. Starks,
president of the Citizens State Bank ; Mr. Mills E. Bunger, consulting
engineer, former mining engineer, of the Bureau of Réclamation ;
David J. Miller, attorney, of Colorado, and a former member of the
Colorado Water Conservation Board.
All three of these gentlemen I have known for a great many years ,
and we welcome you here.
I should like to gratefully acknowledge the presence of other mem
bers of the Central Colorado Water Conservancy District who have
traveled so far to attend these important hearings : Rollo Shaklee,
James Sirios, Merl Dunham , William E. Howard , R. V. Rouse, Ed
Kerbs, William Scott , Wayne McNeil , James Erger, and Al Krogh.
Welcome gentlemen.
STATEMENT

OF

CHARLES

H.

STARKS,

PRESIDENT,

CENTRAL

COLORADO WATER CONSERVANCY DISTRICT ; ACCOMPANIED BY
MILLS E. BUNGER , CONSULTING ENGINEER ; AND DAVID J. MIL
LER, ATTORNEY, OF COLORADO
Mr. STARKS. Thank you , Senator .
I am Charles H. Starks. In the interest of time, I will simply state
that wesupport your bill and the five Colorado projects included in it.
We do seek activation of the Blue River South Platte study to use
Colorado's share of the Colorado River . We ask that the full prepared
statement be inserted in the record .
Senator ALLOTT. Without objection, your statement will be inserted
in the record , and you may proceed to comment, any one of the three
of you, as you see fit.
( The statement referred to follows:)
STATEMENT BY C. H. STARKS, PRESIDENT, CENTRAL COLORADO WATER
CONSERVANCY DISTRICT
Mr. Chairman , Central Colorado Water Conservancy District was organized
September 15 , 1965, under the Water Conservancy Act of Colorado C.R.S. '63,
150–5–1 to 150–5–50 by order of the District Court of Weld County, Colorado. We
shall refer to the district as Central. Included within the boundaries of Central
are a total of 255,000 acres of land of which approximately 108,000 acres are
irrigated . This district lies north and east of Denver, Colorado in Adams and
Weld Counties. The area of the district commences near the Town of Henderson ,
Colorado and extends north and east to a point approximately one mile south
of Kersey, Colorado. Irrigation systems within the district are the Barr and
Milton Lake Divisions of the Farmers Reservoir and Irrigation Company, the
Henrylyn Irrigation District, the Burlington Ditch , Reservoir and Land Com
pany, the Fulton Irrigating Ditch Company and the New Brantner Extension
Ditch Company .
The objectives of Central are :
1. The adoption of an all -Colorado Water Plan to apply all of the water to
which Colorado is entitled under all interstate compacts for beneficial use within
Colorado.
2. Declaration and determination that the Upper Basin States are entitled to
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an equal one half share of the waters of the Colorado River and that Colorado's
share is, after deducting 50,000 acre feet allocated to Arizona, 51.75 % of 7,450,000
acre feet or 3,855,000 acre feet annually, and that the surplus and shortage shall
be shared annually, one-half to the Upper Basin, and one half to the Lower
Basin.
3. Bring water from the headwaters of the Colorado River by transmountain
diversion to the South Platte Basin ;
4. Promote the construction of Two Forks Reservoir on the South Platte.
5. Secure conservation storage in Chatfield Reservoir ;
6. Perfect the use of the conservation storage that has been set up in Cherry
Creek Reservoir ;
7. Retain an interest in Narrows Reservoir for upstream exchange and for
removal of the call of early water rights below Fort Morgan upon junior water
rights within the district, and for river regulation and management.
8. Coordinate the operationof the proposed transmountain diversion with Two
Forks Reservoir, Chatfield Reservoir, Cherry Creek Reservoir and Narrows
Reservoir ; and
9. Development of the maximum amount of power the water will produce so
that power will pay a major portion of the project cost, and thereby decrease
the cost of the water users ;
10. Construction of Forks Reservoir on Clear Creek for flood control conserva
tion storage, joint use, power and recreation .
11. Construction of Van Bibber on Clear Creek ;
12. Reactivate the Blue River South Platte Project investigation by the Bureau
of Reclamation . The Bureau of Reclamation made a comprehensive study in
1948 on transmountain diversion from the Eagle, Piney, Blue, Sheephorn , Wil.
liams and Fraser to the Colorado Water Conservation Board .
13. To secure optimum use and reuse of waters from the Western slope as
well as water originating in the South Platte Basin.
14. We fully support the five Colorado projects in the Allott Bill.
NEEDED AN ALL - COLORADO PLAN
Central urges the creation of an All -Colorado Water Plan to apply all of Colo
rado's water to a beneficial use for the benefit of the State of Colorado as a
whole and for each of the areas in Colorado.
Colorado's objective is the development of Colorado's land, water and related
resources to the optimum benefit of the people of all of Colorado, the western
states and the nation as a whole .
Colorado's share of the Colorado River is 3,855,000 acre feet under the Colorado
River Compact and the Upper Colorado River Compact. An All Colorado Water
Plan must use all of it.
Bert Hanna , Denver Post staff writer, urged a statewide approach in his
article of August 2, 1966. The All Colorado Water Program should provide for
optimum use of stream flow and ground water as well as their coordination. The
All Colorado Plan must make a realistic evaluation of the future development of
Colorado not only for increased population on the eastern slope but the develop
ment of the western slope as well.
The All Colorado Water Plan under the Constitution of the State of Colorado
must recognize the vested rights of existing decrees, final and conditional, state
ments of claim, as well as rights of the use of ground water.
The All Colorado Plan should provide optimum beneficial use for all purposes
on both the eastern and western slope. It should recognize and provide for the
future development of the natural resources of the western slope including oil
shale development. Such a plan must recognize the Colorado doctrine of prior
appropration but should seek such modifications of the doctrine as would promote
optimum use, water conservation and basinwide planning for each of the
Colorado's River basins.
The All Colorado Water Plan must recognize the constitutional preferences
to the use of water in the following order : domestic, agricultural and manufac
turing purposes. It should provide for changes of use from irrigation to municipal
and industrial purposes and the recapture and reuse of municipal and industrial
waters not only for the municipalities and industrial areas but also for the ir
rigated areas of the state.
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Central seeks the reactivation of the once completed Blue-River South Platte
Project study for bringing water from the headwaters of the Eagle, the Blue ,
the Piney, Sheephorn Creek , Williams Fork and Fraser to the South Platte Basin .
The project was recommended by the Bureau of Reclamation to the Colorado
Water Conservation Board in 1940 and 1945 and again in 1948. More than one
million dollars has been spent by the Bureau on the study. It should be updated .
The new study should recognize the construction of Cherry Creek Reservoir,
Dillon Reservoir and Roberts Tunnel, all completed essentially as planned by
the Bureau. The Denver Water Board should be compensated for the use of its
facilities.
The study should integrate : Chatfield Reservoir, now under construction ;
Narrows Reservoir, once authorized and now pending reauthorization ; ground
water recharge of the Kiowa and Bijou Valleys ; pending flood control on Bear
Creek and Clear Creek ; basin wide flood control ; recreation ; the construction
and planning, public and private, on the Western Slope ; the new units under
the Colorado River Storage Project Act ; and the actual construction and plan
ning, both public and private, in the South Platte Basin.
The reactivated Blue-River South Platte study should provide for adequate
replacement storage to the western slope. Such replacement storage should re
quire western slope beneficiaries to assume that part of the financial burden
within their ability to repay including the increase in ability to repay upon
growth of the municipalities and the anticipated industrial areas incident to
western slope resource development.
Central realizes that the most, if not all of its proposals, have been made re
peatedy. Some steps to achieve them have been accomplished . To some these
proposals may appear utopian ; to others, dreams so far distant that they are not
worthy of consideration today. To still others the achievement of the necessary
cooperation between the western and the eastern slopes, the City of Denver Water
Board, the metropolitan areas outside Denver and the irrigation interests in the
South Platte Basin may appear impossible. There must be full cooperation be
tween the western and the eastern slopes of Colorado to accomplish the stated
objectives. We cannot, and we must not, fail to meet the challenge.
Mr. STARKS. I have no further comment. Possibly , Mr. Miller or
Mr. Bunger would like to comment.
Mr. BUNGER . I am Mills E. Bunger, consulting engineer for the Cen
tral Colorado Water Conservancy District. I spent 15 years with the
Bureau of Reclamation, and before that I had located some of the
gaging stations, the first gaging stations, on the tributaries of the
Colorado River.
In my duties, one of my duties with the Bureau of Reclamation, was
to determine the feasibility and make the surveys of the central Ari
zona project. I wish to submit a few remarks on the Colorado River
Basin problems.
Mr. Chairman, it would appear, offhand, that if there were put into
the discussion of these problems a lot less dispute and a great deal more
commonsense sprinkled with a little more engineering , these problems
could be solved shortly .
Physically, the old Colorado River is rolling along pretty much as
it has done for centuries past . Beginning in the year 1900 , the water
runoff of the Colorado River was in a wet cycle which lasted until 1930 .
Then the runoff entered a dry cycle that lasted some 31 years. Begin
ning in 1962 , the virgin flow was ; 1962, 16,770,000 acre -feet ; 1963 ,
8,149,400; 1964 ; 8,517,600 ; 1965, 16,985,300 ; plus 3 million acre- feet of
bank storage in Lake Powell; 1966, not computed yet; 1967, with the
snowfall as it is, a runoff of 16 to 17 million acre- feet is being predicted .
We can at least hope that a wet cycle has started.
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The year 1922 , when the Colorado River compact was written , was
in a wet cycle; so the commission considered it equitable to divide
the Colorado River : 7,500,000 acre - feet to the lower basin for economic
beneficial consumptive use in perpetuity, and 7,500,000 acre-feet for
economic beneficial consumptive use in perpetuity for the upper basin .
The lower basin water was divided 4,400,000 acre - feet to California ;
300,000 acre- feet to Nevada ; and 2,800,000 acre-feet to Arizona.
The Bureau of Reclamation engineers in the Department of Interior
1959 brochure , " Keystones: The Upper Colorado Dams, " stated that
the average yearly runotf-virgin flow - of the Colorado River at Lee
Ferry was 15,638,000 acre -feet ; this was increased to 16,973,000 acre
feet in the lower basin. These figures were accepted by most every
one until Arizona attempted to make use of 1,200,000 acre - feet out
of her 2,800,000 acre - feet allotment .
In arguing that there was no water left in the Colorado River some
claim that 1,500,000 acre - feet allotted by the compact with Old Mexico
would have to be supplied by the upper basin .This contention entirely
disregards the fact that the actual stream flow records show that
the 60 years ending in 1959 , that there was an average of 9,473,000
acre - feet available in the lower basin . When California dedúcts her
4,400,000 acre- feet there is left 5,073,000 acre - feet to be used within
the lower basin .
Water cannot be consumed or destroyed ; King Solomon, hundreds
of years before Christ wrote in Ecclesiastes, chapter 1 , verse 7 :
All the rivers run into the sea but the sea is not full , from whence the waters
come thither they return again.
The return flow from the use of 5,073,000 acre - feet of water will far
exceed the Mexico Treaty's commitment. Those claiming the river is
bankrupt then deduct the evaporation of all the reservoirs in the Colo
rado River Basin as completely lost to the basin .
Weather engineers state that the Colorado River Basin is supplied
with precipitation by winds picking up moisture from the Gulf of
California and the Pacific Ocean and traveling from the Southwest in
a northeasterly direction picking up any evaporation from lakes or
other wet surfaces and precipitates it , when the cooler air is met, such
as exist on mountain ranges.
Engineers, in plotting the boundaries of the Colorado River Basin ,
have found, especially in the upper basin, that it is surrounded by
mountain ranges. That this moisture -laden air mentioned above pre
cipitates most, if not all , of its moisture within the basin was proven
2 years ago when for some 6 weeks there were severe floods in Arizona
such as the rains at Scottsdale, snow at Flagstaff, heavy snow in the
San Juan Mountains, and rains at Grand Junction, Colo.
There were no storms at all outside the basin. It seems quite evident
that had not the Colorado River been a closed basin, nature could
never have concentrated enough water to have excavated the Grand
Canyon as she has done.
For the evaporation from reservoir surfaces to be completely lost
to the basin nature would have to supply winds, especially for that
purpose, changing the direction of the prevailing winds 90 ° to the
direction which the engineers have found they do blow , that is, from
the southwest in a northeasterly direction .
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Now here is where commonsense should comeinto play . Let Arizona
introduce a bill to construct her central Arizona project. All she
is doing is trying to make use of a portion of her 2,800,000 acre- feet
allotment; a thing California did years ago, using up her entire al
lotment, and what Colorado also must do.
Let Colorado introduce a bill for the construction of her five proj
ects and even include the Juniper so the people in northwestern Colo
rado can also have a project.
We of the Central Colorado Water Conservancy District are here
to support the five Colorado projects on the western slope and to urge
that some provisions be made for transmountain diversions for the
benefit of the people of northeastern Colorado. This could be taken
care of by inserting into the Colorado's bill an authorization for the
Bureau of Reclamation to revive the Blue River South Platte project,
on which a complete report was made by the Bureau in 1940 and sub
mitted to the Office of the Commissioner of Reclamation in Washing
ton . The new authorization should provide for the extension of the
original project which had a benefit cost ratio of 1.4 :1, and to also
include replacement storage. The water supply tables of the USGS,
and the Bureau of Reclamation prove that the average virgin flow
of the Colorado River exceeds 15,600,000 acre - feet annually.
We have the charts to show that it would almost be impossible for
nature to carry the evaporation from the reservoirs clear out of the
basin .
The upper basin compact states that consumptive use shall be de
termined by the inflow -outflow method . We can show that diversion
and use of water within the Colorado River Basin itself consumes very
little water . The facts are that the only water actually consumed by
either the upper or lower basin is the water transported out of the
basin .
Using the dry cycle to prove there is a great shortage of water
disregards the wet cycle. The Bureau of Reclamation had to use the
wet cycle to justify the Upper Colorado Basin storage project. The
48 million acre- feet of storage authorized for this project was needed
to regulate the excess flows. If this has been cut to 37 million, then
the upper and lower basins should together ask Congress to increase
the storage to the 48 -million acre -feet.
If new bills are introduced , as previously suggested , Colorado can
get back of the Arizona bill for the centralArizona project. Arizona
and western Colorado, as well as eastern Colorado, can get behind
the Colorado bill that asks for the construction of the six projects
on the western slope and the immediate consideration of the Blue
River South Platte project by the Bureau of Reclamation for the
eastern slope with replacement storage for the western slope.
The Vietnam war cannot last forever and when it ceases, or the cost
decreases substantially, the economy of the country will need projects
like these to hold it up.
So let us all cooperate fully to get all the projects ready for
construction .
Here is why I state commonsense should be entered into this. All
that Arizona was trying to do was to get constructed the central Ari
zona project to make use of the 1,200,000 acre- feet as a part of her al
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lotment. Then , Colorado should have introduced a bill to build these
five projects that she proposes, and we urge that there be included in
that a provision for transmountain diversion , such as the Blue River
South Platte project.
Senator ALLOTT. Thank you very much, Mr. Bunger. I thank all of
you gentlemen for being here. Mr. Miller is a fellow lawyer, and I
think one of the first acquaintances I made after I actively started
practicing law myself. It is good to have you here.
Mr. MILLER . It is a privilege to be here. We appreciate your kind
ness. Thank you very much .
Senator Allott. Thank you gentlemen very much for your very in
formative and comprehensive statements, which I am sure will be
considered by the committee at considerable length.
May I at this point, without objection, insert in the record a state.
ment of the Colorado River Conservation District before the Water
and Power Resources Subcommittee of the Interior and Insular Af.
fairs Committee, and also a statement of R. S. Shannon , Jr., president
of the Denver Board of Water Commissioners of the State of Colo
rado , before the Subcommittee on Water and Power Resources.
( The statements referred to follow :)

STATEMENT OF R. S. SHANNON , JR., PRESIDENT, DENVER BOARD OF WATER
COMMISSIONERS, STATE OF COLORADO
Mr. Chairman and gentlemen of the committee , I am President of the Board of
Water Commissioners of the City and County of Denver in the State of Colorado.
This Board provides the municipal water supply for Denver and its metropolitan
area . More than half of the people in Colorado live in this area and the Board
serves two- thirds of these people.
Denver's water system was started and grew in its early years on the basis of
water derived from a fluctuating stream called the South Platte River, which
flows through the city. This stream also supplies many other users. Because of
the limited supply of water in the South Platte River, Denver has had to turn to
other sources of supply. Over half of Denver's current water supply must come
from the tributaries of the Colorado River. Some of the Colorado River tribu
taries have been reached by Denver, at great expense, through three transmoun
tain tunnels, which are the well-known Moffat Tunnel, the August P. Gumlick
Tunnel, also known as the Jones Pass Tunnel, and the Roberts Tunnel, just com
pleted, which is considered to be one of the world's great engineering feats. Con
struction of the Roberts Tunnel, together with Dillon Dam and Reservoir located
at the intake end of the tunnel on the Blue River, a tributary of the Colorado
River, required an expenditure by this Board of a sum in excess of 75 million dol
lars. This complex was completed and put into operation within the last four
years. The water supply derived through the use of the Roberts Tunnel and re
lated facilities, together with other transmountain water from other tributaries
of the Colorado River, supply over half of the present needs of the City and
County of Denver and its metropolitan area . Future growth in the metropolitan
area will be dependent upon additional water from the Colorado River tributaries
and will require further extensions and improvements of Denver's present system
to reach additional waters of tributaries of the Colorado River, requiring addi
tional large expenditures by this Board.
Because of the dependence of Denver and the metropolitan area upon water
from the Colorado River and its tributaries, this Board has been extremely in
terested in and concerned with the legislation which is presently before this
Committee. Years of patient study and negotiation to attempt to solve the water
supply problems of not only this agency and state but all of the upper and lower
basin states affected by the Colorado River have produced the content of the
legislation before this Committee in the form of Senate Bill 1242.
One of the significant concepts which evolved from the negotiations on the
interstate problems was the provision ( Sec. 501 ( a ) of S. 1242 ) for the authori
zation of five reclamation projects which would use the waters of the Colorado
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River in western Colorado. The proposal for the authorization of those projects
brings into focus an unresolved question affecting the stability of the eastern
Colorado economy now dependent upon water from the Colorado River. The
Denver metropolitan area is a part of this eastern Colorado economy.
The problem centers on the meaning and import of Senate Document No. 80 ,
75th Congress, 1st Session, as that document defines the conditions of operation
of that part of the Colorado-Big Thompson reclamation project known as Green
Mountain Reservoir which is located on the Blue River, one of the major tribu
taries of the Colorado River. Denver's rights to the use of the waters of the Blue
River, created by the people of Denver at a cost of more than 75 million dollars,
are closely tied in with the operation of Green Mountain Reservoir under Senate
Document No. 80, by reason of the incorporation of certain provisions of that
document in the decree of the United States District Court for the District of
Colorado which evidences Denver's rights in the Blue River. That decree does
not purport to interpret Senate Document No. 80, but makes its terms the gov
erning principles for the operation of Green Mountain Reservoir, whatever those
terms may mean .
Doubt having arisen as to the true intent of paragraph ( i ) of that section of
the document entitled “ Manner of Operation of Project Facilities and Auxiliary
Features ” and in order to set at rest any such doubt which might cause internal
disharmony within Colorado, representatives of water users and development
agencies throughout the state agreed on what had been meant by those terms
when they had originally been the subject of consideration in Congress. This
harmonious interpretation was so universally received throughout the state, that
both houses of the Colorado Legislature, without a dissenting vote, adopted the
agreed interpretation as the official policy of the State of Colorado just as that
interpretation was adopted unanimously by the Colorado Water Conservation
Board, the official water development agency of the State of Colorado, composed
of representatives of all the river basins in the State whose deliberations were,
at the time, presided over by the Governor as Chairman . This officially approved
interpretation is offered to the Congress for adoption as Section 501 ( e ) of Senate
Bill 1242.
The construction of the five proposed Colorado projects would materially
benefit western Colorado and could only help produce substantial, though inci
dental, benefits to eastern Colorado and the Denver metropolitan area .
The major developments of western Colorado reclamation projects, now in
their completion stage, found their strongest support from a state -wide organi
zation sparked by the Manager of the Denver Chamber of Commerce and to
tally supported by the Denver Board of Water Commissioners of which I am the
current President. Even today, we take the view that there must be positive
action by Congress for broadly based development of Colorado's water re
sources , giving full protection to varying and even conflicting interests. Thus,
we feel justifed in insisting that Colorado development occur only under con
ditions that afford such protection to all elements of the state and that to ac
complish this purpose, the construction of the five proposed reclamation projects
in Colorado should be authorized by the Congress only on condition that Section
501 ( e ) as contained in Senate Bill 1242 is also enacted by Congress into law.
Such an enactment would be consistent with conditions already created by the
Congress and intrudes on no other area of Federal authority .

STATEMENT OF THE COLORADO RIVER WATER CONSERVATION DISTRICT
This statement is made on behalf of The Colorado River Water Conserva
tion District, hereinafter referred to as “ District”, by its Secretary-Engineer ,
Philip P. Smith , and counsel, Kenneth Balcomb, both residents of Glenwood
Springs, Colorado. The District is a quasi-municipal corporation established by
an act of the Colorado legislature in 1937, and geographically comprises twelve
full counties and about one-half of three additional counties in northwestern
and west central Colorado. It contains almost thirty percent of the total lanıl
area of the state, and lies entirely wthin the natural basin of the Colorado River.
There is included in the district, all of the Yampa River except for a small
portion of the Little Snake River in Wyoming, all of the White and Colorado
Rivers in Colorado, all of the Gunnison River and that part of the Dolores River
in Mesa County, Colorado.
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All of Colorado's vast fossil fuel resource known as oil shale is contained
within the geographic boundaries of the District. It is noteworthy that the
Piceance Basin unit of this resource is the richest and most extensive of the
deposits contained in the three state area of Colorado, Utah and Wyoming.
Also within the boundaries of the District are tremendous deposits of bitumi
nous coal and the most productive oil field in Colorado. Some areas of the
District are famous for the high quality fruit produced on extensive acreages
along the Colorado River between Rifle and Grand Junction and on the North
Fork of the Gunnison River near Paonia and Cedaredge. These fruits include
peaches, apples, apricots , cherries and pears. Almost all of the crop land in the
district is devoted to the production of non-surplus agricultural commodities.
This committee is now considering legislation in several bills relating generally
to the further development of water resources of the Colorado River. Among
these is S. 1242 introduced by our Colorado Senators, the Honorable Gordon
Allott and the Honorable Peter Dominick. We are here in support of S. 1242 and
similar bills such as S. 861 introduced by Senator Kuchel of California , and S.
1409 introduced by Senator Moss of Utah, but we cannot support S. 1004 intro
duced by Senator Hayden of Arizona and S. 1013 introduced by Senator Jackson
of Washington, since the latter two proposals do not contain provisions proposed
in the first three bills noted which are considered by us to be essential to the
continued development and prosperity of Colorado and the other Upper Basin
States, as well as to the nation as a whole.
We consider that any such legislation must contain at least these four features :
Authorization of the five Colorado Reclamation Projects, namely, West Divide,
Dallas Creek, Animas-La Plata ( partially in New Mexico ) , Dolores and San
Miguel ; a study of methods and means of augmenting the flow of the Colorado
River ; the construction of Haulapai Dam ( formerly Bridge Canyon Dam ) to
provide a source of revenue to defray the cost of augmenting the flow of the
river ; and, criteria for the operation of reservoirs constructed pursuant to the
Colorado River Storage Project Act of 1956. These requirements will be the subject
matter of the balance of this statement.
It has always been assumed by us that Colorado could control the disposition
of its share of Colorado River water as well as its share of revenues available
from the Basin Fund established by the Colorado River Storage Project Act.
It therefore came as a shock to us that the Administration was recommending
deferral of three of the five Colorado projects, namely, West Divide, Dallas
Creek and San Miguel, until a yet-to -be - established National Water Commission
could report thereon. How such a commission could disregard Colorado's ex.
pressed preferences is difficult to understand, especially when the factual basis
for the Administration's decision is in error.
Applicable portions of the correspondence between the District and the In
terior Department, as sopkesman for the Administration, are as follows :
THE COLORADO RIVER WATER CONSERVATION DISTRICT,
Glenwood Springs, Colo ., February 25, 1967.
President LYNDOX B. Johnson ,
The White House,
Washington , D.C.
DEAR MR. PRESIDENT : This letter is written in behalf of the Colorado River
Water Conservation District, a quasi-municipal body formed by statute of the
State of Colorado in 1937. It geographically embraces all of 12 counties and about
12 of 3 additional counties of Northwestern and West Central Colorado.
The primary purpose of the State in organizing the District was to provide an
agency to conserve and protect the waters of the Colorado River and its tribu
taries for beneficial uses within the District. To this end the District has always
cooperated with the local populace, various municipalities and many private
corporations interested in the development of the extensive resources of Western
Colorado. It has also cooperated with other entities , particularly the United
States Bureau of Reclamation, in formulating and promoting plans to develop for
beneficial uses in Colorado the State's entitlement to the waters of the Colorado
River.
H.R. 4671 , 89th Congress, 2nd Session , otherwise known as the Colorado River
Basin Project Act, proposed among other things the authorization for construc.
tion of 5 potential reclamation projects in Western Colorado. H.R. 4671 did not
get out of committee and authorization of these same 5 projects has again been
proposed in H.R. 3300 , 90th Congress, 1st Session , introduced by our esteemed
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Congressman Aspinall. All 5 of these projects are very important to the future
growth and welfare of Colorado and the nation.
The February 17, 1967 issue of the Grand Junction , Colorado " Daily Sentinel”
carried a headline news release under its Washington Bureau byline, stating that,
" The administration has given the green light to " ( the authorization of ) " the
$ 109.5 million Animas -La Plate Project in Colorado and New Mexico and to the
$ 46.6 million Dolores Project in Colorado. But it asked for deferral of action of
3 other Upper Basin projects — the $37.7 million Dallas Creek , the $ 99.8 million
West Divide and the $67.8 million San Miguel Projects in Western Colorado. The
official administration position on the 5 projects was stated in a report which the
Interior Department delivered Wednesday to the House and Senate Interior Com
mittees. The report was in response to a bill by representative Wayne N. Aspinall,
D - Colo ., to authorize the Central Arizona Project and the 5 Upper Basin projects."
The failure of the administration to recommend the West Divide, Dallas Creek
and San Miguel Projects has caused immense concern in Western Colorado and
particularly in this District. In our opinion there is no excuse for the recom
mended deferral since the benefits to be derived from each of the 5 projects ap
pear to be so similar and so great. We would like to point out that as an example
the West Divide Project will require about 7 years to construct. In addition to
the irrigation of some 40,000 acres of productive land, this project will be capable
of supplying high quality water in large amounts for municipal and industrial
uses. Secretary Udall has recently indicated that there will be a burgeoning oil
shale industry in an area adjacent to this project within that period of time. Since
water for municipal and industrial uses will be essential to the development of
this vast and tremendously valuable fuel resource, the West Divide Project is not
only very important to us locally but to the nation as a whole.
In addition to extensive and highly desirable irrigation development, the Dal
las Creek and San Miguel Projects will also supply water for municipal and in
dustrial uses in strategic centers of population . The Dallas Creek Project will
make available high quality domestic water in the Uncompahgre Project service
area , one of the first Reclamation developments of the West.
We, therefore, respectfully urge the administration to reconsider its position
in regard to deferred action on these 3 projects and recommend them for author
ization as part of the current " Colorado River Basin Project Act”.
Sincerely yours,
PHILIP P. SMITH , Secretary -Engineer.
U.S. DEPARTMENT OF THE INTERIOR,
OFFICE OF THE SECRETARY,
Washington , D.C.
DEAR MR. SMITH : Thank you for your letter of February 25 , 1967 , to Presi
dent Johnson expressing the Colorado River Water Conservation District's re
quest for the Administration's support for the Dallas Creek, West Divide, and
San Miguel Projects in Colorado.
When the authorization of construction of these projects was first considered
by the 89th Congress as a provision of H.R. 4671, the Administration recom
mended the deferral of the projects pending the establishment of the National
Water Commission and completion of its review of related water problems. This
recommendation was based upon considerations of the high investment cost per
acre of the irrigated land to be developed ; the question of the advisability
of developing new irrigated acreage in a potentially water -short area ; and, in
the case of the West Divide and San Miguel Projects, the fact that the need
for municipal and industrial water supplies does not appear imminent. It was
felt that the thorough review by the Commission of all aspects of water use
and demand in the area would permit more sound decisions concerning the ap
propriate future developments.
This position has been carefully reexamined in regard to the current proposed
legislation . The same considerations still exist, and we have recently reaffirmed
the Administration's prior position in our comments on H.R. 3300 , now before
the Congress. A copy of our report of February 15 to Chairman Aspinall on that
measure is enclosed for your information .
We appreciate your interest in and support for these developments. We sin
cerely believe, however, that the timely establishment of the National Water
Commission and the availability of its comprehensive review of the regional
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and national water resource problems will ultimately result in the best program
of water and related land resource development for western Colorado.
Sincerely yours,
KENNETH HOLUM ,
Assistant Secretary of the Interior .
THE COLORADO RIVER WATER CONSERVATION DISTRICT,
Glenwood Springs, Colo. , March 11 , 1967.
President LYNDON B. JOHNSON ,
The White House,
Washington, D.C.
DEAR PRESIDENT Johnson : Our letter of February 25, 1967, addressed to you
was referred to the office of the Secretary of the Interior, and was answered by
Mr. Kenneth Holum, Assistant Secretary , under date of March 7, 1967. Our let
ter to you requested that you change your position upon the deferment for au
thorization of the Dallas Creek , West Divide, and San Miguel Federal Reclama
tion projects in Colorado. This letter is written in response to Mr. Holum's letter
of March 7, 1967 above referred to.
Mr. Holum refers to the fact that the administration has recommended the
deferral of the three projects above noted pending the establishment of the
National Water Commission and the completion of that Commission's review of
related problems. He then proceeds to list the reasons for this recommendation ,
which , together with the answer thereto, are as follows :
1. The high investment cost per acre of the irrigated land to be developed in
these projects.
Answer. By Section 620 D of 43 USCA the Colorado River Storage Project
Act, the revenues from the Basin Fund are divided in sub paragraph ( e ) thereof
forty - six percentum to the State of Colorado.
The use by Colorado of the power revenue allocation to its irrigated lands
should be solely the choice of the State of Colorado, and Colorado is backing th
authorization of these projects unanimously .
2. The advisability of developing new irrigated acreage in a potentially water
short area .
Answer. The allocation of water to the five Colorado projects is clearly within
Colorado's entitlement to the waters of the Colorado River, and Colorado's use
of these waters should be solely a matter of state concern . As above indicated ,
Colorado is backing the authorization of the five projects unanimously . The
sponsors of these projects have acquired, under state law , applicable water rights
needed for their development.
3. The lack of imminence of need for municipal and industrial water supplies
in the West Divide and San Miguel projects.
Answer. It should be first noted in response to this particular objection that
no immediate need appeared for domestic and industrial water allocations under
the Animas -La Plata Project, the latter having been recommended for authoriza
tion by the administration . In addition , especially in view of Secretary Udall's
recent announcement concerning the imminent development of oil shale and other
minerals found in place with oil shale, the almost immediate need for municipal
and industrial water supplies from the West Divide project is undeniable. The
towns of Silt, Rifle and DeBeque on the Colorado River have already indicated
to the Bureau of Reclamation their immediate requirements for supplemental
municipal water supply, irrespective of the future oil shale requirements.
Nothing in the comments of the Bureau of the Budget released April 30, 1966,
indicates that there is any lack of need for industrial and municipal water under
the San Miguel project. We are not informed of the requirements of that par
ticular project in this regard .
If it is acknowledged that the state of Colorado has the right to determine how
its allocation of water and power revenues will be used within the boundaries
of the State, we are totally at a loss to understand the comments of the Bureau
of the Budget dated April 30 , 1966 relating to the deferment of the authorization
of these projects until a National Commission could determine where the water
would best be used in the entire Colorado Basin. If it is acknowledged by the
administration that Colorado has a right to determine these matters, there is no
justification for the deferment of the projects.
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It should also be noted that the Colorado River Water Conservation District
is comprised of an area having an assessed valuation of approximately $ 400 ,
000,000.00. The Board for this District has obligated that entity to assure sub
scription of the municipal and industrial water supplies of the West Divide
Project.
In your letter to Congressman Aspinall of February 15, 1967, the administra
tion indicates it is committed to the authorization of the Central Arizona Proj
ect to allow Arizona to utilize its full entitlement from the Colorado River. If
this be true, the State of Colorado is just as entitled as is the State of Arizona ,
to use its full entitlement of the Colorado River. We do not say that develop
ment of these five projects will result in the use by Colorado of its full entitle
ment, but, nonetheless, we insist that Colorado is entitled to determine how it will
use whatever entitlement it may have from the Colorado River, and that the
water supplied needed for these projects is within our entitlement.
It is also noted that the letter of February 16, 1967 raises no new reasons
for the deferral of the three above mentioned projects .
We are unable to see, at this time, how a yet to be established National Wa
ter Commission can possibly control Colorado in the use of its entitlement of
water from the Colorado River.
Respectfully yours,
PHILIP P. SMITH , Secretary-Engineer.
U.S. DEPARTMENT OF THE INTERIOR ,
OFFICE OF THE SECRETARY,
Washington , D.C.
DEAR MR. SMITH : Thank you for your letter of March 11 , 1967, to President
Johnson concerning the potential Dallas Creek, San Miguel, and West Divide
Projects in Colorado.
You have pointed out in your letter that the repayment of the exceptionally
high irrigation investment in these projects would be assisted with Colorado's
share of revenues from the Upper Colorado River Development Fund. You also
pointed out that Colorado's apportionment of Colorado River water is adequate
to provide for the depletions which would be made by the projects. We agree
that both of these statements are correct, and we also agree that the views of the
State of Colorado must be paramount in deciding among the possible uses of such
water and development fund apportionments.
We must point out, however, that the construction of any Reclamation proj
ect, although it is substantially repaid from various revenues over time, re
quires current expenditures of Federal funds. Such investments are limited in
total magnitude and decisions must be made by the executive and legislative
branches of the Government as to the most beneficial application of funds at
any particular time. The executive branch also has a responsibility in administer
ing the Reclamation program to promote the well-planned, far -sighted use of
the Nation's vital water resources.
In exercising these responsibilities, the Administration has recommended that
Dallas Creek, West Divide, and San Miguel Projects be deferred. We believe
that the National Water Commission's findings concerning the overall water
problems of the Nation will be valuable in determining the optimum future
development of water conservation projects in Colorado and elsewhere. We also
believe that there is no urgency for the construction of these projects. If the
demand for oil shale industrial water develops early, the West Divide Project
could be reexamined with particular regard to that need and recommended
for authorization of construction. The Dallas Creek and San Miguel Projects
appear to be unrelated to oil shale development at this time.
We sincerely believe that the deferral and reconsideration of these projects
will prove to be to the ultimate benefit of the State of Colorado in promoting the
best use of its most vital resource_water.
Sincerely yours,
KENNETH HOLUM ,
Assistant Secretary of the Interior.
After the decision was made by the Administration, and announced by the
Secretary of the Interior, to recommend deferral of the three Colorado Projects
named above, many letters, statements, resolutions and other communications
were directed to President Johnson and Secretary Udall protesting such position .
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An informative example of these communications from an internationally recog
nized expert on oil shale, is as follows :
CAMERON & JONES, INC. , ENGINEERS -CONSULTANTS,
Denver, Colo ., February 27, 1967.
Hon. STEWART L. UDALL,
Secretary, Department of the Interior,
Washington , D.C.
DEAR MR. SECRETARY : It has come to my attention that of five proposed Federal
projects for water development on Colorado's western slope only two, the Animas
LaPlata and the Dolore sprojects are in your early action program . I fully agree
with the belt -tightening effort the President has instigated and without doubt a
deferral of certain projects is wise.
May I state my opinion however, that the West Divide project, as potentially
the best source of water for oil shale development, should be allowed to proceed .
In your testimony last week before Senator Jackson's Senate Interior Committee
you quoted figures of 20,000 acre feet per year for a 1,000,000 barrel per day oil
shale industry. Although the number was qualified to indicate this to be a process
requirement only, the needs of the communities, supporting industry, etc. , will
multiply this usage by a factor of 10.
You also mentioned in your testimony that present sources of oil will carry
us through this century, implying that we have ne need to develop oil shale and
other supplemental sources of oil. This is a matter of further concern to me
since I know of no one involved with supplying oil who holds this viewpoint. 1
can tell you with certainty that major petroleum suppliers are proceeding on
development plans that are aimed at shale oil production within the next five
years and obtaining an accrued supply of good quality low cost water is a
problem .
Let me urge you to review carefully the priority you have given Colorado's
water projects and restore the West Divide projects to the immediate program .
Very truly yours,
RUSSELL J. CAMERON, President.
The second and third requirements relating to Hualapai Dam and Reservoir
can be considered together. We have no objection to, indeed, we support, legis
lation to authorize the construction of the Central Arizona Project . However,
such approval and support is predicated on there being available to Arizona a
sufficient quantity of water to allow continued operation of the project without
reliance on Upper Basin non - use of its share of water of the Colorado River.
We know that if the project is authorized on any other presumption , it will
seriously threaten continued development of the Upper Basin because of the
project's dependence on water allocated to the Upper Basin . Since the Upper
Basin is promised relinquishment of its water planned for initial use by the
Central Arizona Project when such water is needed in the Upper Basin , a serious
investigation of augmentation of the flow of the river by the import of water
from outside sources is a must. We recognize that desalinization of sea water
in large quantities and weather modification offer possible substitute sources
but import studies cannot await refinement of these approaches. We recognize
that importation will be expensive, and therefore the surplus power revenues
from Haulapai Dam and power plant constitute a logical and proven source of
supplemental financing.
The fourth requirement relates to the operation of the storage facilities
authorized by and constructed under the Colorado Storage Project Act. Irre
spective of how you interpret the compact division of waters of the Colorado
River, storage of water is necessary to provide a continuing and dependable
source of water and power so essential if the Upper Basin states are to make
beneficial use of their apportioned share of the water of the river.
The Colorado River Conservation District appreciates the indulgence of the
committee in holding these hearings and in affording it the opportunity to pre
sent this statement. We know the committee will give the statement due considera
tion in appraising the legislation pending before it.
THE COLORADO RIVER WATER CONSERVATION DISTRICT,
By PHILIP P. SMITH, Secretary-Engineer.
KENNETH BALCOMB, Counsel.

79-247-67—40
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Senator Alkort. The last witness this morning, and may I express
my deep appreciation to all of you gentlemen who have been here
and so assiduously and conscientiously attended these meetings; I
know that for each of you it is a sacrifice of your own time in your
own profession, and your own businesses, whatever they may be ; and
not only in behalf of my own State, but in behalf of the committee,
I want to thank you for your advice, your statements, and your
counsel.
Those of you who are not too late, I hope will make your airplanes
this time.
The last witness - I agreed to stay, the distinguished Senator from
Arizona, Mr. Fannin, had to leave, and he couldn't avoid it-is Dr.
Paul Martin , who is a representative of the Arizona Academy of
Sciences.
I understand from Senator Fannin that his statement will be
brief.
Dr. Martin, your statement will beinserted in the record . You may
proceed to comment on it as you will.
STATEMENT OF DR. PAUL S. MARTIN , ASSOCIATE PROFESSOR OF
GEOCHRONOLOGY, UNIVERSITY OF ARIZONA ; AND CHAIRMAN ,
GRAND CANYON STUDY COMMITTEE, ARIZONA ACADEMY OF
SCIENCES
Mr. MARTIN . Mr. Chairman and gentlemen of the committee, my
name is Paul S. Martin . I am an associate professor of geochronology
at the University of Arizona , for the past 10 years a resident of
Tucson, Ariz . , and chairman of the Grand Canyon Study Committee
of the Arizona Academy of Science .
I am attending these hearings as a private, informed citizen, and
as a representative of the Arizona Academy of Sciences. This group
of over 600 members was organized in 1956 to stimulate education
and research in science in the State. At its annual business meeting in
Tucson on April 29, 1967 , the membership received the following
report of the Grand Canyon Study Committee and adopted the fol
lowing resolution :
REPORT FROM THE GRAND CANYON STUDY COMMITTEE, ARIZONA
ACADEMY OF SCIENCE
At its September 23 , 1966, meeting in Tempe, the executive board
of the Arizona Academy of Science authorized the appointment of
a study committee to consider possible consequences of dams pro
posed for the Grand Canyon . The committee was aware of, but did
not attempt to confront, controversial questions of economic neces
sity, water politics, engineering feasibility, and esthetics that have
generated a major national debate centering in part on the question
of dams in the Grand Canyon. The Grand Canyon Study Committee
was formed to investigate a relatively less critical but seriously
neglected matter .
We have attempted to appraise the archeological, biological , and
geological resources of interest to scientists in the parts of the Grand
Canyon threatened by possible impoundment.
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THE QUESTIONNAIRE
To gain information on natural features in the Grand Canyon of
interest to Arizona scientists and to sample the opinion of our mem
bers regarding their position on the proposed dams, we circulated
questionnaire to all members in early February. Two hundred and
thirty - four replies were received and tallied by March 13 ; 90 con
tained statements in reply to question 3, on scientific features of the
area .
Regarding opinion, a clear majority of members expressed opposi
tion to the dams, 64 percent opposed Hualapai and Marble Canyon
dams, 28 percent favored them , and 8 percent expressed no opinion .
Some respondents stated they would regard the scientific assets of the
area as an insufficient reason for opposing the dams, if they should
prove essential to meeting the water needs of the State .
On the question of a proposed extension of Grand Canyon National
Park , 61 percent were in favor, 27 percent opposed, and 12 percent
expressed no opinion or no answer. Not all those opposed to the dams
were in favor of an extension of the park. One senior Arizona scientist
strongly urged that parts of the canyon lying outside the national
park be set aside as a State park.
ARCHEOLOGICAL RESOURCES
Reconnaissance surveys by R. C. Euler, Prescott College, in the pro
posed Marble Canyon impoundment revealed seven archeological sites
below the high water line , three immediately above that line,and 45 in
the environs of possible construction camp sites. Those in the pool area
are small-one to five -room - Pueblo structures or mescal pits, prob
ably occupied around A.D. 1100 .
Stanton's Cave, above Vasey's Paradise, contained split-twig fig
urines with a radiocarbon date on one of 4095–100 years. We under
stand that the cave was vandalized by unauthorized parties in 1966 .
On the west rim immediately above the proposed damsite and in the
area of possible construction camp or recreational site development, 45
small Pueblo and 77 agricultural check dams lie along 212 miles of
shallow drainage.
Behind Hualapai Dam , Euler has made three reconnaissance trips,
not including the many canyon tributaries that undoubtedly contain
archeological remains. So far as is known, only four campsites lie
directly within the proposed reservoir pool, two occupied circa A.D.
1100 and two of younger age.
Apparently, the proposed Marble Canyon and Hualapai Canyon
reservoir areas contain no spectacular or extensive archeological re
mains. While prehistoric sites are less numerous than in the Glen
Canyon Reservoir area, those discovered to date are sufficiently impor
tant from a scientific standpoint to warrant salvage excavation . With
or without dams, archeological salvage is needed to prevent further
loss from vandals.
Finally, beyond the narrow question of salvage archeology , we wish
to speak in behalf of the welfare of ethnic groups living along the
rim of the canyon . The Hualapai Tribe stands to benefit to a con
siderable degree if construction of a dam on their reservation is au
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thorized . But their economic plight deserves independent considera
tion, and their economic advancement should not be made contingent
on the authorization of Hualapai Dam.

BIOLOGICAL RESOURCES
Northern Arizona in the vicinity of the San Francisco Peaks, and
including the Grand Canyon, is the " type locality" for the North
American life zones of Merriam - 1890 , North American Fauna No. 3.
Extensive areas of northern Arizona remain in a relatively natural
condition . Construction of a 310- foot high dam at Marble Canyon ,
with a 55-mile backup of the river and construction of a 736-foot high
dam at Hualapai ( Bridge) Canyon, with a 93-mile long reservoir,
would flood no more than a minute part of the Grand Canyon and open
a large part of it to easy access by boat. Unfortunately, in terms of
canyon life zones, the impoundments would obliterate more than half
of the highly productive streamside and terrace vegetation at the bot
tom of the Lower Sonoran ( Desert) Zone.
Possible changes in aquatic fauna, especially those affecting species
typical oftorrential waters, seems even more serious. The Colorado
River Basin has an extremely high percentage of endemism. Of 35
native species of fish, 27—74 percent — are found in no other river
basin .
The crustacean and inert faunas are essentially unknown, but are
likely to be equally rich in endemics, as suggested by studies in the
Green River segment of the Colorado River drainage. Evidently, the
fauna is ancient and specialized, not comparable to any other aquatic
fauna in North America.
All of the native fish now known from Grand Canyon are Colorado
River Basin endemics. The bizarre humpback chub — Gila cypha — was
described from the mouth of Bright Angel Creek ; it is known only
in the Grand Canyon and in the Green River.
Other unusual fish recorded by R. R. Miller, University of Michigan,
are the humpback sucker, Xyrauchen texanus, mountain sucker, Pan
tosteus delphinus, and bonytail, Gila robusta elegans. The Colorado
River squawfish , Ptycholocheilus lucius, and flannelmouth sucker,
Catostomus latipinnis, are known both above and below the canyon
and are almost surely present in it . At least one undescribed dace, of
the genus Rhinichthys,has been collected—C . A. Lowe, Jr.
But, without detailed faunal surveys, no useful statement about
possible future upset can be attempted. A fundamental difference
exists between salvage biology of an area such as the Colorado River
Basin and that of other streams in which salvage operations have been
carried out in the past. In an area of high endemism , the populations
that might be discovered and “salvaged" prior to impoundment may be
the last of their line. We are not dealing with a case of reduction of
range , but rather with the threat of extinction .
GEOLOGICAL FEATURES

The pool behind Marble Canyon Dam offers excellent exposures of
the Upper Paleozoic strata in an area that is critical to regionalstudies
and correlation . These strata may be expected to yield data of interest
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to physical stratigraphy and paleontology. Parts of the sequence,
especially the Redwall Limestone, Supai Formation , and Coconino
Sandstone would be flooded. An unstudied Mississippian nautiloid
locality in the Redwall would be covered .
Behind Hualapai Dam are remnants of lava dams, river terrace
deposits, and some unstudied Precambrian rocks. The lava remnants
are significant to the interpretation of the history and rate of canyon
cutting . A potassium -agron date of 1.2 0.2 million years has been
obtained by P. Damon , University of Arizona, from the lowest lava
flow at the base of the valley fill in Toroweap Canyon. This provides
a means of determining rate of canyon cutting in the lowermost 50
feet of the canyon at that point. Precipitated calcite dams in Havasu
Canyon would be flooded as well as travertine seeps, both active and
fossil.
Because of the dry climate, we anticipate the discovery of dry,
perishable plant and animal remains in rock shelters and in small
caves. These may or may not be associated with archeological sites.
The recent discovery of ancient " fossil” pack rat nests — Wells, Sci
ence , volume 143 , page 1171 - provides an unexpected source of infor
mation on past vegetation zoned during Pluvial times in arid regions .
A pack rat nest in Glen Canyon, part of an archeological site, was
24,600 years old by radiocarbon dating and contained pollen evidence
of water birch growing considerably below its present position in
southern Utah.
Rock shelters, crevices, and even very small caves along the Colo
rado River may contain clues to what happened to Merriam's vege
tation zones during Pleistocene times, as well as direct evidence from
driftwood of Pluvial age floods. This recent development in the study
of paleocology would be adversely affected by the drowning of ex
tensive parts of the Grand Canyon .
Although the loss of geologic features mentioned above would not
be as serious as the elimination of endemic species of animals , the
study of the exposures available behind proposed damsites would
contribute much to the understanding of regional geology and the
geologic history of Arizona . Most members of this committee would
not wish to see these portions of the canyon flooded unless there are very
compelling economic reasons for doing so. Whether or not the dams
are built, there is need for support of extensive geologic investiga
tions in the canyon .
CONCLUSIONS

The Grand Canyon extends roughly 280 miles from Glen Canyon
Dam to the head of Lake Mead . Regulated flow from Lake Powell has
already lowered the water temperature, reduced silt content, and
changed the regimen of the Colorado River through the canyon. The
effect of these changes on the native fauna is not known .
Proposed construction of two dams in the Grand Canyon would
( 1 ) obliterate a few small prehistoric archeological sites ; ( 2 ) seriously
disrupt and perhaps extinguish a small , poorly known , presumably
highly endemic fast water aquatic fauna ; ( 3) drown extensive parts
of the natural river terrace and riparian vegetation , the smallest and
most vulnerable of the canyon vegetation zones; ( 4 ) inundate signifi.
cant Precambrian outcrops, lava dam remmants, travertine springs,
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dry caves, and rock shelters likely to contain mummified plant and
animal remains of interest to the Pleistocene studies of both the river
andthe present vegetation zones.
There is no adequate, up- to- date biological or geological survey of
this region. For this reason, it is not possible to anticipate the eco
logical and geological consequences of impoundment, much less to
know just how serious would be the damage to the Grand Canyon as
a natural laboratory. Pending results of a careful survey , essential to
any scientific evaluation of the effect of impoundment, we recom
mend a moratorium on dam construction .
Grand Canyon Study Committee : Robert C. Euler, anthropology,
Prescott College; Roy M. Emrich, physics, University of Arizona ;
Charles A. Lowe, Jr., biology, University of Arizona ; William L.
Minckley , zoology, Arizona State University ; Stanley S. Beus, geo
logy and geography, Northern Arizona University , Hugh Cutler,
Missouri Botanical Garden ; and Paul S. Martin , geochronology, Uni
versity of Arizona ( chairman ) .
I thank you for this opportunity to insert into the record the testi
mony that I bring, that is, a report from this Grand Canyon Study
Committee of our organization ,a result of a questionnaire which we
submitted to our membership of over 600 several months ago, and a
resolution bearing on the problem of scientific surveys in the area of
the proposed impoundment behind both Haulapai and Marble Canyon
Dams.
Senator Allott. The resolution is attached to your statement and
it will be included .
( The documents referred to follow :)

RESULTS OF QUESTIONNAIRE
1. 639 copies mailed in early February, 1967, to all members of the Arizona
Academy of Science,
234 returns received through March 10.
2. “ Have you conducted field work or scientific research at any time in the
Grand Canyon ( between Lees Ferry and Grand Wash Cliffs ) ? If so, please de
scribe briefly, citing the source, if results are published.
Yes, 41 ; No, 193 .
3. “ Whatever your answer to question two, please describe briefly any scien
tific features of direct interest to you ( biological, geological, prehistoric, other )
which might be lost or altered if one or several dams are built in the Grand
Canyon .
Quotable information on scientific features received from 90 members.
4. Do you ( a ) favor ( b ) oppose ( c ) have no opinion regarding construction
of Haulapai ( formerly Bridge) Canyon Dam ?
66 ( 28% ) favor ; 149 ( 64 % ) oppose ; 19 ( 8 % ) no opinion or no answer.
5. Do you ( a ) favor ( b ) oppose ( c ) have no opinion regarding construction
of Marble Canyon Dam ?
66 ( 28% ) favor ; 150 ( 64 % ) oppose ; 18 ( 8% ) no opinion or no answer.
6. Do you ( a ) favor ( b ) oppose ( c ) have no opinion regarding an expansion
of Grand Canyon National Park , to include the full length of the Colorado River
through the Canyon (Lees Ferry to Lake Mead ? )
142 (61 % ) favor; 64 ( 27 % ) oppose ; 28 ( 12% ) no opinion or no answer.
Report submitted for the comittee by the chairman , Paul S. Martin, on
April 19, 1967.
RESOLUTION OF THE ARIZONA ACADEMY OF SCIENCE, ADOPTED APRIL 29, 1967
Whereas the Grand Canyon Study Committee of the Arizona Academy of
Science was requested to review the effects of dam construction in the Colorado
River upon the scientific resources of the Canyon ; and
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Whereas all scientists in the State of Arizona , as well as throughout the world,
have a definite interest in the historic value of the Grand Canyon, because of
the archaeological, biological, ecological, and geological data available in that
region ; and
Whereas it is believed that existing salvage laws relative to construction are
inadequate : Now, therefore, be it
Resolved
( 1 ) That existing salvage laws be modified to specifically include biological ,
ecological, and geological studies in addition to archaeological and paleontological
studies already regulated under law ;
( 2 ) That prior to any possible major construction in the Grand Canyon of the
Colorado River, scientific surveys of archaeological, biological, ecological, and
geological features be made and publicized.
( 3 ) That local, state or national scientific organizations or agencies be com
missioned for such studies and funded, with sufficient lead time for adequate sur
veys preceding possible construction ; and that funds be provided for publication
of such studies ; and be it further
Resolved That due to the unique importance of the region to many fields of
science , we approve in principle the extension of Grand Canyon National Park
along the Colorado River from Lee's Ferry to the present Park boundary and if
possible to the western end of Grand Canyon National Monument.
Mr. MARTIN . May I have a few moments to summarize the thrust
of this problem ?
Senator ALLOTT. Yes.
Mr. MARTIN . What we are concerned with is the question of what
really is at the bottom of the Grand Canyon , behind the areas that
would be flooded if the dams were to be built. At the same time, we
cannot ignore, although perhaps for the moment we can set aside,
the broader, much more difficult question of economic development,
resource development, in the Southwest.
As scientists, we felt obliged to direct, first, our attention to the
special area that involves our own particular narrow fields of study,
whether they are biology or geology or archeology, and we have at
tempted in this report to give to you our impression of the status of
knowledge of information in that part of the canyon which is quite
remote and has never really been thoroughly investigated by a bi
ological survey team or a recently mounted field party of geologists
interested in basic science problems.
It does appear, on the basis of our study , that we have relatively
more knowledge about the archeology of this area, and that the number
of archeological facts is reasonably small ; that flooding behind the
proposed impoundment would , of course, destroy archeological fea
tures, but that a salvage program of the sort that is now generally a
part of dam construction in the United States, salvage archeology,
could perhaps recover what one would need to know about that branch
of science.
On the other hand , the problem in terms of biological resources is
much more serious, we believe. That is , we are dealing with an area of
endomorphism . California River fauna contain many peculiar spe
cies, certainly, of fish. We know very little about the other kinds of
aquatic animals .
We are concerned that two additional dams, and 280 miles of al
ready altered river between Lee Ferry and Grand Wash Pittsville
would have a detrimental effect on the aquatic fauna, perhaps resulting
in the extinction of some species.
We are also quite concerned with the potential destruction of vege
tation zones , at least the effect on the lower Sonora zone in this area ,
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which is the classic type locality for myriad analysis of life zones in
Western North America ,datingback to 1890.
The problem of exactly how far to go in the defense of fauna in
this area , of course, is one that we can't settle, but we are very much
concerned about the fact that so little is known about this part of the
Colorado River system . We would hope that the Congress would
find a way, or the private individuals would find a way, or some com
bination of granting agencies could be found to support before, prior
to a final decision on dam construction in this area, a careful biologi
cal investigation , geological investigation , of the natural resources
that are present.
Senator Allott. Thank you very much , Dr. Martin. I understand
you came here at your own expense. You are a professor at the Uni
versity of Arizona , but you are here on behalf of yourself and on
behalf of your committee .
Mr. MARTIN . That is correct.
Senator ALLOTT. Thank you very much, sir. I am now going to make
the appointment I was supposed to be at a long time ago. The hear
ing will be recessed until 2 o'clock this afternoon , in this room , at which
timethe chairman of the subcommittee will resume the chairmanship.
( Whereupon , at 1:15 p.m. , the committee recessed, to reconvene
at 2 p.m. this same day .)
AFTERNOON SESSION
Senator KUCHEL. The hearing will reconvene.
The next witness is Mr. Soucie, representing the Sierra Club .
STATEMENT OF GARY A. SOUCIE , ASSISTANT TO THE EXECUTIVE
DIRECTOR , SIERRA CLUB, NEW YORK CITY

Mr. SOUCIE . Mr. Chairman , my name is Gary A. Soucie and I am
assistant to the executive director of the Sierra Club in New York
City . I am here today to present what, in this committee at least , is a
minority point of view : that of the urban East.
But the eastern viewpoint is, in fact, the majority viewpoint. Some
129 million people live in the 26 States that lie wholly east of the
Mississippi River - nearly two-thirds of our Nation's population .
In New York City I share offices with the Sierra Club's Atlantic
chapter, which is the third largest and the fastest growing of the
club's 20 chapters. It is no accident that a club founded and head
quartered on the west coast is growing fastest in the East, particularly
within and around the coastal megalopolis. The reason is simple
enough : in our day -to- day lives we are reaping the melancholy harvest
of a past in which the conservation ethic played too minor a role. Our
air is unfit to breathe, our waters unfit to drink, and our elbow room
limited to the proximity of our neighbor's ribcage. Perhaps because we
have so little left , we are beginning to understand the value of each lit
tle open spot of green amid the asphalt and steel.
Consequently , it is not surprising the Sierra Club's ads in the New
York Times and Washington Post would lead people to respond. And
the ads that have captured the most attention are those about the pro
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posed Grand Canyon dams. The typical eastern reaction to learning
that the Grand Canyon might be dammed , ostensibly to finance an
Arizona water project, is a mixture of disbelief, outrage, and anger
disbelief that anyone could seriously make such a proposal, outrage
over the preposterousness of the idea, and finally, outright anger that
one or two, or even seven , States think they have a special right to
spoil one of the greatest natural and scenic resources in the country
and, indeed, in the world .
Sierra Club members are fighting the good fight on many fronts
here in the East. In New York , we are striving to keep the forest
preserve " forever wild " and we are in combat with Con - Edison to
keep a pumped - storage plant out of the Hudson Gorge. In New
Jersey , we are helping to preserve the Great Swamp as wilderness .
In North Carolina , we are working to prevent Great Smoky Moun
tains National Park from being bisected by another road . Here in
the Washington area the Hunting Creek Dam project keeps us hop
ping. Down in Florida it's the Everglades water problem .
But above all of these is the " Big One” : the threat to the Grand
Canyon. You don't have to add " of the Colorado River" for a Maine
Yankee or a Georgia Cracker to know what you're talking about. In
the minds of Americans everywhere there is only one real Grand
Canyon . And they don't want that one dammed, for water or for
power or for revenue or for anything else. “ After all, it's our Grand
Canyon, too."
Most easterners, I among them , have never seen the Grand Canyon,
neither from the South Rim nor from the mouth of Havasu Creek. But
we know it and value it in the same way we cherish so many other
things we haven't seen : the Mona Lisa , the Matterhorn , the North
Cascades, the redwoods of California , or the Sistine Chapel.
While we easterners appreciate the water problems of Arizona and
California and the rest of the arid Southwest, we don't think things
have come to a point where the Grand Canyon must be sacrificed.
Especially when the impounded water would be used , not to slake the
thirst of Arizona's hoped - for millions, but to satisfy an outmoded
formula for financing reclamation prospects.
And we megalopolitans understand water shortage, for we have
one. Our recent water -rationing campaign is still pretty fresh in our
minds. And I might interject here that in the New York newspapers
the other day was a news item that this has been the driest spring in
New York State in something like 10 years, so the prospect for the
future doesn't look too good .
And we understand the resource problems of population pressure,
too . It is no secret that we have the most densely populated States ;
Rhode Island and New Jersey have over 800 persons per square mile
of land area , as compared with 11.5 for Arizona and 100.4 for Cali
fornia. Here in the District of Columbia , there are 12,525 persons per
square mile .
And the fastest- growing State during the decade between the last
two census years was not Arizona, nor even the frontier State of
Alaska; it was Florida , all the way back here on the Atlantic coast .
Between 1950 and 1960 , Florida's population increased by 2,180,255
persons , or 78.7 percent. We have our fair share of population and
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resource problems in the East. But if ever we New Yorkers were to
start talking about diverting Niagara Falls to irrigate the streets of
Manhattan , I am sure the westerners would rise in protest.
We hope they will likewise understand how easterners feel about
anyone who would do anything to the Grand Canyon but leave it as
it is.
Thank you , Mr. Chairman , for this opportunity to present an east
ern viewpoint.
Senator KUCHEL. Thank you very much , Mr. Soucie, for a very in
teresting statement. Any questions ?
Thank you , sir.
Mr. SOUCIE . Thank you , sir..
Senator KUCHEL. The committee has a statement from Mr. Thomas
L. Kimball on behalf of the National Wildlife Federation, which will
be inserted in the record at this point.
( The statement referred to follows :)
STATEMENT OF THOMAS L. KIMBALL ON BEHALF OF THE NATIONAL WILDLIFE
FEDERATION
Mr. Chairman, I am Thomas L. Kimball, Executive Director of the National
Wildlife Federation , which has headquarters here in Washington , D.C. Ours
is a nonprofit organization which seeks to attain conservation goals through
educational means. The Federation has affiliates in forty-nine States. These
affiliates, in turn, are made up of local groups and individuals who, when com
bined with associate members and other supporters of the National Wildlife
Federation , number an estimated 2,000,000 persons.
I appreciate and welcome the invitation to appear here today.
Before proceeding, I should point out that I am a native of Arizona who was
fortunate enough to administer State wildlife agencies in both Arizona and
Colorado before assuming my present position . Therefore, I am acquainted with
most of the Colorado River and can identify personally with problems of the
people who reside in its watershed .
Attached is a copy of a resolution adopted in March of this year by our
organization. While this resolution is self - explanatory, I should like to enlarge
briefly upon it. Obviously, however, we will not comment on all aspects of all
bills under consideration here today.
First, we fully recognize the necessity to bring water into the interior of
Arizona . Without it, the growth of this State will be severely handicapped.
Second , we hope that power for the Central Arizona Project can be provided
through thermal generation , thereby obviating the need for any hydro - electric
dams in the Grand Canyon area . We were pleased when the Interior Depart.
ment recommended the purchase of power from a utility. We also believe that
the Federal Government, or the State of Arizona or its political subdivisions
can follow the precedent already established in the Tennessee Valley to utilize
steam generation for providing pumping power for the Central Arizona Project.
Ideally, this steam generation would utilize nuclear energy. Of course, a plant
or plants also could utilize fossil fuels to achieve the same objective. In the
event such a plan is authorized , we recommend that the principles of conserva
tion be required ; ( 1 ) that cooling towers or other methods be used to avoid
creating thermal pollution and ( 2 ) that any coal used for the project be mined
under regulations applying the maximum protection for and rehabilitation of
the land resources involved .
Third, if the Congress does not adopt the thermal generation concept , we
believe that a high dam at the Hualapai ( Bridge Canyon ) site should be au
thorized if measures are taken to protect units of the National Park System
from the dangerous precedent of an invasion by dams and reservoirs.
This bears on proposals which have been introduced in the House but, to the
best of our knowledge, not in the Senate. Mr. Wayne N. Aspinall ( Colo. ) ,
Chairman of the House Committee on Interior and Insular Affairs, has intro
duced H.R. 6132, which would extend the present boundaries of Grand Canyon
National Park upstream 60 miles to the foot of the Glen Canyon National Rec
reation Area and extend the Park westward to Vermillion Cliffs. This proposal
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differs considerably from H.R. 1305, introduced by Mr. John P. Saylor ( Pa . ) ,
ranking minority member of the House Interior Committee, which would pre
vent construction of dams at both the Hualapai and Marble Canyon sites.
We hope that a narrow strip of land around the Hualapai reservoir, and the
waters, will be designated as a national recreation area . We believe the re
maining lands in the Grand Canyon National Monument should be combined
with Grand Canyon National Park, with its boundaries extended upstream to
the Glen Canyon National Recreation Area , generally as proposed by the Chair
man and ranking Minority Member of the House Committee. Of course, one
major benefit of such an extension would be to preempt the construction of a
dam at the Marble Canyon site.
We agree on inclusion in the Park of a limited area to the rim of the Ver
million Cliffs one -half mile on each side of the River through House Rock
Valley in the Park. In order to create the least possible disruption to Grand
Canyon Game Preserve, the Kaibab National Forest, and other areas, we recom
mend that the extended boundaries of Grand Canyon National Park be set as
a half-mile on either side of the center line of the Colorado River rather than
following contour lines. Also attached to this statement is another resolution
relating to this park extension .
Because of language recognizing the possibility of a dam in the area in the basic
Acts establishing both Grand Canyon National Monument and Grand Canyon
National Park , we do not regard such a revision of boundaries as compromising
the integrity of these units of the National Park System . However, we prefer
the alternate means of no dams.
Fourth , I should express another hope of our organization . We hope that the
Committee, in legislation already under consideration or by new introductions,
will reserve for itself all decisions on granting a license for any dam between
Glen Canyon Dam and Hoover Dam . Such a procedure, of course, would call
for a moratorium on licensing by the Federal Power Commission even if the
Congress does not take definitive action to enact legislation for the Colorado River
Basin or the Central Arizona Project.
Fifth , and finally , Mr. Chairman , we recommend that another downstream
site be selected if the Commitee sees fit to authorize the construction of Hooker
Dam and Reservoir as part of the Central Arizona Project. As presently pro
posed , Hooker Dam would back water into the Gila Wilderness Area and the
Gila Primitive Area, thereby compromising a region which was the first to be so
recognized by the Forest Service . An alternate downstream site not only would
prevent invasion of these areas, but make the reservoir more readily accessible
for general types of water -related recreational uses.
Again, I thank you for the opportunity of appearing here today.
COLORADO RIVER BASIN PROJECT ACT
Whereas the program of the National Wildlife Federation is firmly based on
principles of conservation which recognize a reasonable balance between the pres
ervation and prudent use and development of natural resources for several bene
ficial purposes, including fish and wildlife management and outdoor recreation ;
and
Whereas this Federation exerts a leadership role in the development and pro
tection of sound conservation practices, bringing matters in this vital area of
American life to the attention of the public ;and
Whereas various proposals would authorize a high dam at the Hualapai
( Bridge Canyon ) site for the purpose of providing revenues to help finance the
Central Arizona Project, whereby badly needed supplies of water would be
brought into the interior of Arizona ; and
Whereas construction of Hualapai Dam would create new fish and wildlife and
outdoor recreational opportunities in the lower Colorado River Basin and enhance
properties owned by the Hualapai and Havasupai Indian tribes ; and
Whereas water salvage programs in some proposals recognize " a reasonable
degree of undisturbed habitat for fish and wildlife ;" and
Whereas specific provisions are made in some proposals for conservation of
scenic, historical , natural , wildlife and archeological features, as weil as for
the public use and enjoyment of included lands, facilities, and water areas ; and
Whereas any Lower Colorado River development should consider this Federa
tion's policy of protecting the integrity of national parks and monuments : Now ,
therefore, be it
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Resolved, That the National Wildlife Federation, in annual convention as
sembled March 11 , 1967, in San Francisco, California , hereby supports these
principles : ( 1 ) that power for pumping for the Central Arizona Project should
be provided through thermal generation ; ( 2 ) that, if the Congress will not adopt
the thermal generation concept, then a dam at the Hualapai site should be
favorably considered with Grand Canyon National Monument being incorpo
rated into Grand Canyon National Park and its boundaries adjusted to : create
a narrow Park corridor northward along the west boundary of the Colorado
River, including the least amount of wildlife habitat, from the Park's present
eastern boundary to the southern boundary of the Glen Canyon National Recrea
tion area , thereby pre-empting construction of Marble Canyon Dam by any
agency ; and, ( 3 ) create a national recreation area adjacent to the proposed
Hualapai reservoir in such a manner that the Reservoir will not invade either
Grand Canyon National Monument or Grand Canyon National Park .
GRAND CANYON NATIONAL GAME PRESERVE
Whereas, by Act of Congress and proclamation of the President of the United
States, the Grand Canyon National Game Preserve was set aside for the pro
tection and production of the Kaibab mule deer and other native wildlife ; and
Whereas the area known as Kaibab North has attained national recognition
because of its ability to provide outstanding hunting and to produce outstand
ing trophy mule deer ; and
Whereas the Kaibab North area provides an outstanding example of multiple
use resources management ; and
Whereas inclusion of this area in the Grand Canyon National Park would
preclude hunting under present policies of the National Park Service ; and
Whereas hunting is necessary for proper management of the deer herd ,
keeping it in balance with the sustaining capability of the environment ; and
Whereas elimination of hunting from this area would result in a recurrence
of tragic deer die -offs prevalent in the past ; and
Whereas sportsmen have contributed in excess of $ 350,000 to enhance wildlife
values of the Preserve : Now, therefore, be it
Resolved, That the National Wildlife Federation , in annual convention as
sembled March 11, 1967, in San Francisco, California, hereby asserts its belief
that the present status and integrity of the Grand Canyon Game Preserve
must be maintained except, possibly, for a narrow strip of land bordering the
Colorado River which might be included in an extension of boundaries of Grand
Canyon National Park.
Senator KUCHEL. Mr. Carl Chafin, chairman of the Grand Canyon
Subcommittee, Sierra Club, Tucson, Ariz.
STATEMENT OF CARL CHAFIN , CHAIRMAN , GRAND CANYON
SUBCOMMITTEE, SIERRA CLUB, TUCSON , ARIZ .
Mr. CHAFIN . Thank you very much , Mr. Chairman . I have a very
brief statement here , and I would like to read the entire page .
My name is Carl Chafin . I live in Pima County, Ariz ., just outside
of Tucson. In addition to appearing here today, it was also my privi
lege to testify on March 17 at the House subcommittee hearings on
H.R. 3300. At that time, I summarized the present usage of water in
Arizona and pointed out that over half of our 6.5 million acre- foot
annual consumption is now used to grow low - value feed grains and
forages. A copy of that statement has already been submitted to you
for reference and your files, if you so desire.
In this reference, I would like to add at this point that Mr. Picora ,
Director of the U.S. Geological Survey, submitted a very interesting
letter which appears on pages 575 and 576 in the hearings of H.R.
3300. I would like to draw this to the attention of the Chair, and
indicate that I think this is some very useful information on the water
supply of Arizona .
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I am only supplying that because Mr. Picora did not see fit to in
clude this information earlier in the 85 -page booklet on Arizona water
that the Geological Survey published earlier, because it does bring out
some additional new information which modifies my position some
what. It shows the availability and the quality of the ground water
in Arizona is somewhat more restricted than I had originally assumed ,
and I think it tends to make the need for the central Arizona project
a little bit more urgent.
To continue, it is not my purpose, however, in appearing here today
to oppose the central Arizona project. There is no doubt in my mind
that Arizona can really use her fair share of the Colorado River.
How that water is actually allocated within the State is perhaps an
internal decision and will undoubtedly be resolved by economic and
political forces too complex to analyze at this time .
I would like to make merely one minor exception to the central
Arizona project as it is currently written, and I would like to insert
this at this point. That is to the Charleston Dam, which is on the
San Pedro River in southern Arizona. This San Pedro River, I think,
in the East you would refer to as a creek . It is a rather ephemeral
stream . It originates in Mexico, which is only 30 or 40 miles to the
south of the proposed Charleston Dam site .
If the people in Mexico decided to use additional water in this basin,
it might conceivably reduce the flow of the San Pedro River. It would
upset the water rights in the San Pedro Valley. The same water would
be impounded further north or downstream in Buttes Dam . This
impoundment would only account for 12,000 acre- feet, which is only
about 10 percent of the water contemplated for Tucson .
There is another aqueduct coming in from the north, which will
bring in 100,000 acre - feet, which is considerably more important. I
don't think everyone in Arizona wants to go motorboating on Sunday
afternoon, so I would like to just call attention to these reservations
to the Charleston Dam , which is a very minor portion of the central
Arizona project.
I speak today for the Grand Canyon chapter of the Sierra Club,
in which I hold positions of responsibility on the conservation com
mittee and the executive committee . Our members, to the best of my
knowledge, have never opposed the importation of water under the
central Arizona project. In spite of my own previously stated reserva
tions about how the water is to be actually allocated and used within
the State of Arizona , I come here today in the spirit of compromise,
prepared to support the bill offered by the Secretary of Interior at the
House subcommittee hearings on March 14, and more recently, earlier
this week . Not only does it contain the essential features of S. 1004
for the construction of the central Arizona project, but it also con
tains provision for the expansion of the Grand Canyon NationalPark
to include Marble Gorge and the region eastward to Lee Ferry. We
wholeheartedly endorse this farsighted and enlightened proposal by
Secretary Stewart Lee Udall.
While the Secretary's plan recommends deferment of any action
on the Hualapai or former Bridge Canyon Dam pending the outcome
of a study by a national water commission, the Grand Canyon chap
ter of the Sierra Club, whose 300 members incidentally raised the
funds to send me here today, would like to go on record as favoring
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the expansion of the Grand Canyon National Park to also include the
entire region westward to Lake Mead .
We make this recommendation on the basis that the highest and best
use of this land is to leave it in its natural state . We are aware of the
Goss plan, which by virtue of its pumped storage feature and special
turbines, would triple the amount of power that was initially proposed
for Hualapai Dam at the Bridge Canyon site. The true significance of
the Goss plan , however, is in the use of its technology to triple the
power output of existing Hoover and Glen Canyon Dams, thereby
making it unnecessary to even construct Hualapai Dam in the first
place. Surely , existing structures can be modified or converted more
cheaply than a new dam can be constructed .
I believe Mr. Moss will have further to say about that later this
afternoon. At this point, I would like to interject one additional com
ment into my testimony. I would like to refer to Mr. Ely's very able
and brilliant testimony on behalf of California earlier this week, on
which I think he made a very significant point , which ranks in water
statesmanship in the West, and that was to offer to Arizona the hand
of friendship, in the form of the 4.4 guarantee, in exchange for a
shortage sharing
I think this proposal should be seriously considered. In the past ,
Arizona has always held out for all or nothing, and ended up with
nothing. I think it is timewe took a realistic look at the water available
in the river, at what California is actually using now .
We are not guaranteeing her something which she is not using or
which the Supreme Court is not granting her, and accept this offer
in exchange for sharing a shortage in the river in future years. While
I live in Arizona, I have lived in California and Oregon in the past,
and I think we have got to take a look at this, not from the view of
whether we are in Arizona, whether we are an Arizonan or an Ore
gonian or Californian - but whether we are an American .
We have somehow got to solve this problem on the Colorado River
Basin .
The people in Arizona who know the Grand Canyon have a special
obligation to raise their voices in its defense and to inform the people
in the rest of the country of all aspects of its grandeur and unique
ness. I have been down into the Grand Canyon seven times, including
a raft trip down the Colorado River from Lee Ferry to Havasu
Canyon , at which point I hiked out 75 miles in a 5 - day period, carry
ing most of my water with me. I know the value of water in arid
environments.
The uniqueness of the Grand Canyon is such that, while dams would
not flood out the entire area, access would be made difficult to some
of the most beautiful spots, such as Elves' Chasm and Deer Creek
Falls. Also , the side canyons, where much of the hiking now takes
place, would be flooded for many miles back from the Colorado River.
One striking example comes to mind .
The mouth of lovely Havasu Creek would eventually be under 80
feet of water if Hualapai Dam were built 80 miles downstream .
I might point out in connection with this, some question has arisen
as to how many people hike in this region. I consulted with Mr. Reed
Water, the tourist manager of the Havasu Tribe , last year, and was
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informed over 3,000 people came into that one canyon alone. They
keep records. They charged $ 1 apiece to cross the reservation, so there
are possibly many, many more than that, counting the side canyons.
Those of us who have hiked in this region or floated down the
Colorado River on a raft have had an experience which no words
can adequately describe. We make no apologies for the fact that we
love this part of America as it is and we invite others to come and
raise their voices in favor
see it for themselves. Then , they, too, will
of including the entire region from Lee Ferry to Lake Mead in an
enlarged Grand Canyon National Park for the use and enjoyment of
millions of Americans in generations to come.
Thank you .
Senator KUCHEL. Thank you very much , Mr. Chafin .
Any questions, Senator ?
Senator FANNIN . May I see the statement ? I wasn't here.
Senator KUCHEL. I gather he is for your bill, Senator.
Mr. CHAFIN . That is right.
Senator FANNIN . From something I have been told , I gather he
is not.

Mr. CHAFIN . I think in the spirit of compromise, you yourself
have offered a bill which the conservationists in Arizona can support,
because the present bill , as I understand it , eliminates any dams in
the Grand Canyon .
Senator FANNIN . That is not the point of my inquiry . Iunderstand,
Mr. Chafin , that you are an expert on the so -called rights of Cali
fornia to a 4.4 priority. I am very interested in why you would take
such a position .
Mr. CHAFIN . I think that it has been pointed out earlier this week,
Senator, that California needs far more than this, and the court opin
ion of 1963 and the decree of 1964 granted this much. The water flows
into this by gravity, and I think that it would be wise to recognize
what has already happened .
Senator FINNAN . Where do you live , Mr. Chafin ?
Mr. CHAFIN . I live in Pima County, just outside of Tucson .
Senator FANNIN . Do you realize that the city of Tucson is the
largest city in the United States that is dependent upon underground
water ?
Mr. CHAFIN . I am aware of this. As a matter of fact, this is prob
ably a more dependable supply than having the water evaporate in
a lake on the surface.
Senator Fannin. In other words, in preference to California , you
are willing to sacrifice your city of Tucson and the area of Pima
County, because that is exactly what you would be doing, if you
take that position .
Mr. CHAFIN . I think that Tucson uses 55,000 acre - feet a year, and
Phoenix about 125,000. We are talking about 200,000 acre -feet of
water, Senator, and even if we only got 600,000 or 700,000 acre - feet
in the central Arizona project, I think the cities would have a supply
against a rainy day, or perhaps I should say the lack of a rainy day ,
which is what we should reserve our ground water for.
Senator Fannin . I would suggest that you read your newspaper
records as to what is happening in your city of Tucson today. They
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are striving to hold their water supply, and having a very difficult
time in doing so .
You realize that they are pumping water from the Indian reser
vation, and this is being challenged. So I would suggest you get more
information before you come back and testify as an expert in this
regard .
Mr. CHAFIN . I don't claim to be an expert hydrologist. As a matter
of fact, the University of Arizona is doing a study on the water
supply of Tucson , which will be released this fall, at which time, as
a layman , I will attempt to digest that report.
Senator FANNIN. I can furnish you information in that regard,
and will be very pleased to do so , which I am sure, would, if you are
a loyal Arizonan and a loyal Tucsonian, certainly change yourmind
with regard to the precarious position in which your city finds itself.
Mr. Chafin . I would be delighted to see that, Senator.
Senator FANNIN . I certainly do not think that you are a loyal
Tucsonian or Arizonan to come back and make this statement as you
have in support of a 4.4 priority to California.
Mr. CHAFIN . That is entirely your opinion , sir.
Senator JACKSON . Thank you, Senator Fannin .
Thank you very much for your statement. We appreciate having the
benefit of your views.
Mr. CHAFIN . Thank you , sir.
Senator JACKSON. The next witness is Mr. Paul Hamilton, field
secretary, Columbia Basin Commission of the State of Washington ,
who is here representing the Governor of the State of Washington.
Mr. Hamilton, we are delighted to welcome you to the committee.
I understand you have a prepared statement from the Governor,
which you will read at this time .
You may proceed.
STATEMENT OF HON .

DANIEL J.

EVANS,

GOVERNOR OF THE

STATE OF WASHINGTON ; PRESENTED BY PAUL HAMILTON ,
FIELD SECRETARY , COLUMBIA BASIN COMMISSION OF THE
STATE OF WASHINGTON
Mr. HAMILTON . Mr. Chairman , the State of Washington is one of
the 17 States that has historically been included among the western
reclamation States .
A major portion of Washington State lies east of the crest of the
Cascada Range, and is arid in nature. This area possesses several mil
lion acres of highly fertile soil and a long growing season .
The pioneers who settled this region during the middle and latter
1800's realized that their existence, the future of their families and of
the State lay in the utilization of the Columbia River and its tribu
taries to fully develop the capability of these rich, but then idle , soils.
Much of the progress that has been made through reclamation in
our State and in the West has been due in large part to the sincere in
terest and diligent efforts ofthis committee. With the expanding popu
lation in the Western States, water and related land -use problems
continue — in many areas, at a vastly accelerated rate. The bills cur
rently before this committee for consideration certainly reflect this
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factor. I am sure that they will receive the full attention of the com
mittee and, in this regard , wish to express my sincere appreciation
for the opportunity to submit the following statement for the record :
Of the five major Senate bills currently under consideration and in
volving the use of Colorado River water, three contain provisions
which are of importance and deep concern to the citizens and govern
mental agencies of the State of Washington. These are S. 861, S. 1242
and S. 1409. Generally, the sections to which we take exception are
common in all three measures, being set forth under the headings of
title I and II , respectively .
The State of Washington has consistently taken a position affirming
the desirability and need of a national water commission . However,
we have been opposed to any proposition which would condition thé
creation of, or the scope of study by that body to any specific project.
In essence, title I of the three measures cited above sets forth this
premise . We believe the merits of the Commission and intent of Con
gress as set forth in S. 20 speak for themselves, and that subjecting
the Commission to the provisions of title I is not in the national
interest .
It is our contention that the provisions of section 3 of the National
Water Commission legislation , previously passed by the Senate and
now being considered by the House of Representatives, provides the
means to supply the answers to many questions and to give much
needed direction and impetus to the solution of a wide variety of
problems involving water, on a scope that is more broad in nature and
less susceptible of agency influence than might otherwise be the case
under title I provisions.
Likewise , we find title II of the three respective bills objectionable
at this time to the interests of the State of Washington , inasmuch as
we are a downstream State within a basin whose waters have been
consistently looked upon and prejudged as a source of import supply.
The State of Washington and its sister States in the Pacific North
west have individually begun inventories and analyses of their exist
ing water supplies, uses, and the projected needs through the year
2020 and beyond. In addition to this, the Congress has authorized a
type I study involving an expenditure in excess of $5 million in the
Columbia -North Pacific comprehensive study program .
While this program was initiated under the direction of the Colum
bia Basin Interagency Committee, the new Pacific Northwest Basins
Commission has now been officially established by Presidential pro
clamation and will direct completion of this effort. We believe that
the Basins Commission should be given the opportunity and the time
to analyze the water resources and needs within the Columbia -North
Pacific area and to formulate river basin plans for submission to the
States involved , the Water Resources Council, the President, and the
Congress.
It seems to us, therefore, highly premature to direct the Secretary
of the Interior to investigate and prepare estimates of long- range
water supply from areas adjacent to the Colorado system for importa
tion purposes.
Again , I would stress the importance of passage of separate Na
tional Water Commission legislation. The independent judgment of
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the members of that Commission , chosen on the basis of diverse back
grounds and broad professional experience, seems to us to be essential
to an unbiased evaluation of the entire range of our Nation's water
problems and policies.
We emphasize the importance of early passage of this legislation
which would , in effect, make unnecessary the inclusion of titles I and
II of the bills subject to this discussion .
Thank you very much .
Senator Jackson . Thank you, Mr. Hamilton. Please express to the
Governor the Chair's appreciation for a very fine statement that you
have read for him this afternoon .
Senator Fannin ?
Senator FANNIN. No questions.
Senator Jackson . Thank you very much . We appreciate having
that .
The next witness is Mr. Laurence I. Moss. Mr. Moss, before you
proceed, could you state, briefly, your background ?
STATEMENT OF LAURENCE I. MOSS, NUCLEAR ENGINEER
Senator JACKSON. This is more or less of a semitechnical approach ,
and therefore I would like your qualifications.
Mr. Moss. Mr. Chairman and members of the committee, my name
is Laurence Moss. I am a nuclear engineer employed by Atomics Inter
national, as an assistant project manager. I am testifying today, how
ever, as a private citizen .
Senator JACKSON . Atomics International is affiliated with whom ?
Mr. Moss. It is a division of North American Aviation.
Senator JACKSON. North American Aviation . And you are here
speaking in your own personal capacity.
Mr. Moss . That is correct.
Senator JACKSON. All right, sir, you may proceed .
Mr. Moss. I appreciate the opportunity to appear before this com
mittee to present testimony on the economics of the proposed Hualapai
Dam , or perhaps I should say dams. I would like to ask that my state
ment be included in the record in full , and that I then be permitted to
summarize it.
Senator JACKSON . Without objection your entire statement will
appear in full. You may proceed to highlight your statement.
Mr. Moss. Thank you. The statement was made this morning, and
it has been made many times in the past, that the energy in falling
water should not be wasted , and therefore we should build Hualapai
Dam to use a national resource. I submit that this is not how develop
ment decisions are madein the year 1967.
As the members of this committee know , the accepted way of deter
mining if a project is economically justified is to examine alternative
means of producing the same result. If the comparison is made with a
reasonable consistent set of ground rules , and it is found that the
project costs less than the lowest cost alternative, it is economically
justified. If the project costs more, then it is not economically justified.
It is assumed , of course, that there is a use for the product .
If a project that is not economically justified is built, then the result
is a misallocation of real resources ( capital, land, and labor ) . The
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national income will be lower than if the project was not built ( and the
lowest-cost alternative built instead ) .
The comparison between the project and the alternative is usually
done by performing a “ benefit -cost study.” The costs of producing the
same result with the alternative are defined as the “ benefits” of the

project. This number is divided by the costs of the project to give the
benefit -cost ratio . If the ratio is greater than 1 to 1 then the project is
said to be economically justified.
This is a simplified, but essentially correct, description of how the
analysis is performed. It must be emphasized, however, that if the
benefit -cost ratio is to have any meaning, the lowest cost alternative
must be selected for the comparison, and the ground rules must be
reasonable and consistent.
The Bureau of Reclamation reported a benefit-cost ratio of 2 to 1
for their Hualapai Dam project. Unfortunately, in their analysis they
violated each of the above essential conditions. When the conditions
are met it is found that the Bureau's project is not economically
justified .
A benefit -cost analysis has not yet been performed for the Hualapai
Dam proposal of the Los Angeles Department of Water and Power
( referred to herein as the Goss proposal) , because of a lack of informa
tion on the details of the important features of the project. The
LADWP has not yet presented any comparison between their project
and low -cost alternatives. It will be shown that obvious alternatives
exist which appear to be lower in cost than the Goss proposal. If fur
ther study shows this to be true, or if another lower cost alternative is
found, then the Goss proposal is not economically justified.
Before covering these points more fully, a background discussion will
be presented of why it was proposed that dams be built in the Grand
Canyon , along with some general technical and economic discussion of
alternatives to the dams. Reference will be made to H.R. 4671 by way of
illustration of the main points. The statements regarding various pro
visions of H.R. 4671 are valid for the bills before this committee
such as S. 861 , S. 1242, and S. 1409 — to the extent that they have simi
lar provisions.
IN SEARCH OF A SUBSIDY MACHINE : OR, WHY THE GRAND CANYON
MUST BE DAMMED
In the American West of 1849 the preoccupation of the day was the
search for gold. In the West of today, the search is for a very special
kind of water. Although it looks the same, tastes the same, and feels the
same as ordinary water, this water is different. It is subsidized water,
the full cost of which need not be paid by the user of the water. And
last year the search for subsidized water led a small group of men , the
" water leaders ” of the seven Colorado Basin States — with the help of
the Bureau of Reclamation of the U.S. Department of the Interior — to
the conclusion that the Grand Canyon must be dammed.
These architects of water policy and planning fashioned a document
that became known , in the form in whích it was submitted for the ap
proval of Congress, as H.R. 4671. The various provisions of H.R.
4671 give a classic example of the lengths -- some might say depths
to which the people who now formulate water policy are willing to
go in their pursuit of subsidized water.
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Why can't the people who use water pay the full cost of delivering it
to them ? More than 99 percent of the people can — and usually do.
These are the users of water for municipaland industrial purposes.
The users of water for agriculture, however, say that they cannot
afford to pay the full cost, and in the Colorado Basin States they use
more than 90 percent of all the water. If it is granted that subsidizing
irrigation agriculture is of social value, it still remains necessary to
scrutinize the efficiency of the methods.
How To SUBSIDIZE WATER
The ways of subsidizing water are many. Four favorite methods are
as follows :
( 1 ) Charge municipal and industrial water users more than the cost
of delivering water to them , and use the difference to help subsidize
agricultural water users. In H.R. 4671 it was proposed that municipal
and industrial water be sold for $50 per acre - foot and agricultural
water for $ 10 per acre -foot.
( 2 ) Get the Federal Government to pay for a portion of the project
with funds that need not be repaid. In H.R. 4671, $ 83 million of the
costs were assigned to “ recreation, fish , and wildlife " and were , there
fore, nonreimbursable. Beyond that, H.R. 4671 set the stage for a
multibillion dollar grant of nonreimbursable funds for a massive im
portation of water from
presumably — the Columbia River. This was
done by having the Federal Government assume the obligation - pre
viously an obligation of the Colorado Basin States — to deliver 1.5
million acre- feet of Colorado River water per year to Mexico. This
would become a national obligation as soon as water began to be im
ported into the basin . H.R. 4671 also sought to establish the precedent
that a State seeking to expand the capacity of an aqueduct need pay
only the incremental costs of the expansion . The scenario is thus quite
clear, though a bit expensive for the average U.S. taxpayer. At some
future date it will be proposed that the Federal Government build an
aqueduct to transport 2.5million acre- feet of water per year from the
Columbia River to the Colorado River to satisfy the national obliga
tion— 1,5 million acre - feet for Mexico plus 1 million acre - feet for losses
from evaporation and seepage along the way gives 2.5 million acre
feet. This project would qualify for nonreimbursable funds. Repre
sentatives of the Colorado Basin States would then offer to pay the
incremental costs ( not the proportional costs) of an expansion of the
facilities to handle another 6 million acre - feet per year of Columbia
River water.
The net result is that the Colorado Basin States would get 80 per
cent of the delivered water and the Federal Government would pay
most of the costs. These costs have been estimated to be about $ 10
billion .
( 3 ) Borrow what the Federal Government won't give you outright,
at interest rates subsidized by the Federal Government. Money for the
costs of facilities to supply irrigation water can be borrowed from
the U.S. Treasury interest free. Money for the costs of other facili
ties — such as hydropower dams— can be borrowed at interest rates
3.2 percent — that are, at least at the present time, much less than the
Treasury's cost of borrowing money - over 5 percent. This is because
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the formula used to determine the interest rate does not average the
costs to the Treasury of all money ; it considers only long -term obliga
tions. When interest rates are high the Treasury finances its opera
tions with short -term obligations, and the costs of these borrowings
never appear in the formula .
Finally we come to the method that has caused more controversy
with respect to proposed legislation than any other feature.
( 4 ) Build what I call a " subsidy machine . " A subsidy machine is
a physical object, that , to the casual observer, is capable of making
money. Its actual role is to divert money from the U.S. Treasury to
another bank account while giving the appearance that the money is
being earned . Two subsidy machines were proposed in H.R. 4671.
These were the two hydropower dams to be built in the Grand Canyon :
Bridge Canyon Dam - now called Hualapai Dam - and Marble Can
yon Dam . These dams would not provide anyone with water. They are
intended to provide the basin account with money .
NUCLEAR POWER COSTS LESS THAN HYDRO POWER
Item ( 4 ) deserves further comment .
In the past, power from damscould be generated and delivered at
lower cost than with steamplant alternatives. In most areas of the
United States this no longer is the case . A historic reversal of the rela
tive costs of hydro versus steamplant power has occurred . The prior
commitment of many of the most desirable hydropower sites, the
gradual increase in the costs of heavy construction , and the imminent
large-scale introduction of low - cost nuclear power have accomplished
this reversal.
In 1965 about 30 percent of all of the steamplant generating capacity
ordered by utilities was for nuclear plants. In 1966 more than 50 per
cent was nuclear. And the pace is continuing: Orders placed in the
first quarter of 1967 were about three times the capacity ordered in the
same quarter of 1966.
The total generating capacity of the nuclear plants ordered in just
the 2 years 1965–66 is about 15 times the combined capacity of both
Hualapai and Marble Dams. The at-plant costs of power from most
of these nuclear plants will range from about 3.5 to 4 mills per kilo
watt-hour under conditions of financing by investor-owned utilities
which , primarily because they must pay taxes , have typical capital
charge rates of 12 percent - to less than 2.4 mills per kilowatt -hour
with financing by public agencies such as TVA—with typical capital
charge rates of 6 percent. These costs are based on complete amortiza
tion of the plant in a 30- to 35-year period. Since the costs of nuclear
plants are relatively independent of location , they can be better sit
uated with respect to load centers, and transmission costs will be very
much less than for hydropower dams.

PEAKING POWER
This committee has heard much testimony about peaking power and
how peaking power is different.
As you know , " peaking power ” is power generated during those
hours of the week when the demand for electricity is high . It can be
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supplied by either hydro or steamplants operated only during these
high -demand hours .
Hydropower installations designed for peaking power operation
cannot operate continuously over a long period of time, at least not at
full capacity . The reason is that the water turbines are sized to use all
the river's average annual flow when operating only about 20 to 45 per
cent of the time . Beyond that , there is no additional water to run
through the turbines to generate power .
Because nuclear plants have no such limitation , they can provide
savings not only during peak -demand hours but also during off -peak
hours by displacing higher production cost coal-, oil-, and gas-fired
steamplants. That is, since today's nuclear plants are being added to
utility systems in which the predominant source of generating capacity
consists of more expensive fossil- fuel units, it is preferable to operate
the new nuclear plants continuously and relegate some of the older
fossil -fuel plants to operation only during peaking power hours. The
end result, in terms of system generation, is the same as if the new
plants ( either nuclear or hydro) were operated for peaking power
alone and the operation of the fossil - fuel units was not changed , but
the overall system production costs are very much less.
Is HYDROPOWER ESSENTIAL ?
Proponents of hydropower projects, when their projects have been
shown not to be economically justified, have a propensity to wax elo
quent over the supposed unaccustomed virtues of hydropower as com
pared with the supposed sins of thermal generation. Their acceptance
of hydropower, regardless of cost, has a quality bordering on that of
mystical revelation.
These proponents are welcome to their illusions. The facts, however,
are as expressed by Philip Sporn, chairman of the System Develop
ment Committee , American Electric Power Co., in remarks presented
to the New York Society of Security Analysts on April 20, 1966. In
commenting on the cause and remedy for the Northeast power black
out , Mr. Sporn said :
The first statement was made by a major utility executive. He said : “ What it
boils down to is this : Thermal units cannot respond quickly enough to sudden
load demands, such as occurred on November 9th, to avoid a power failure. Nor
can they be restarted as quickly as hydroelectric plants, should they shut down
the power. This — as we found out the hard way on November 9th— is by no means
satisfactory."
Now my answer to this, and its not an off -the -cuff answer , is that this is just
not so. It is a complete misstatement of the facts. A well-designed thermal sys
tem, operated so that the spinning reserve is properly distributed in the generating
units at all times, and that is adequately interconnected with its neighboring sys
tems can — and by experience has proven sombe wholly reliable and capable of
withstanding all manner of disturbances. It is not necessary to create uneconomic
sources of hydro power in order to achieve a high degree of reliability .
This doesn't mean that hydro capacity cannot or should not be used , if it's
economically sound . The two largest cities of the United States — everybody
knows which they are have for a period of 83 years in one case , and close to that
in the other ( I don't know when the other city really started its electric service,
but it cannot have been more than a year or two after 1882 ) managed to give a
high quality of service without any other generation in their system except ther
mal.
To condemn thermal generation after that sort of a record is to me unthinkable.
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REVENUE FROM THE GRAND CANYON DAMS
In the specific case of the proposed $750 million Grand Canyon dams,
the delivered cost of power, according to figures presented by the Bu
reau of Reclamation , would be 5.5 mills per kilowatt-hour . The Bu
reau's cost estimates are several years old and do not include items of
additional cost stated by the Bureau to be either necessary or desirable,
such ascash payments to the Hualapai Indians ( $ 16 million ), an after
bay dam below Marble Dam to even out the flows in the river through
Grand Canyon National Park ( $34 million ) , and a second road to the
Hualapai Reservoir site. The Bureau's calculations, based on a total
initial cost of $750 million , should therefore be regarded as optimistic.
The same must be said of the Bureau's revenue projections, since
they are based on the sale of power for the first 100 years of operation
at a price of 6.0 mills per kilowatt-hour. Accepting these figures for
the moment, and calcuſating the net revenue from the difference be
tween selling price and cost, gives a total of only $ 3.5 million per year
from both dams during the initial 50-year payout period . Parenthetic
ally it should be noted that the initial cost of the interest subsidy for
the dams, provided by the U.S. Treasury, would be five times as great
at current money -market rates. There is yet
about $ 17 million per year
another hidden subsidy: The Bureau assigns zero value to water lost
by evaporation ( 100,000 acre- feet per year ) from the reservoirs behind
the dams. If a value equal to the marginal cost ( at least $ 70 per acre
foot ) of importing this amount of water into the Colorado River Basin
is assigned , the subsidy amounts to an additional $7 million per year.
The proponents of the projects say the proposed dams are necessary
to provide a large accumulation of funds in a " basin account.” This
would be used to finance the long- distance importation of water into
the Colorado River Basin . How is it possible to accumulate massive
sums of money in the basin account (the Bureau calculates $ 900 million
at the end of the initial 50-year period ) if the Grand Canyon dams
can contribute only $ 3.5 million per year, even on a subsidized basis ?
When you multiply $3.5 million by 50 and you don't get $ 900 million .
The trick is that surplus revenue from the existing Hoover, Parker,
and Davis Dams ( all located on the lower Colorado) are put into the
basin account, starting at the ends of the payout periods for each of
those dams. These funds are then used to rapidly reduce the interest
bearing investment in the new dams. The result is to greatly exagger
ate the importance of the new dams and to disguise the vital role of
the existing dams. Actually, the amount of the basin account at the
end of the 50 - year period without the new dams would not be appreci
ably different from the amount with the new dams.
There was testimony presented by Secretary Holum and Mr. Dom
iny, at the hearings held in March of this year before the Reclamation
Subcommittee of the House Interior Committee, which shows the
truth of these remarks. They said that if the construction of Hualapai
Dam was deferred for 10 years, then the basin account would have more
money in it than if Hualapai Dam was built right away. In the year
2025, it would be $34 million more ; in the year 2047, $190 million more .
For a dam which has been billed as the best thing for making money
since the invention of the printing press, that is a rather remarkable
admission. It just shows that it is not Hualapai Dam which is really
providing the muscle for the accumulation of funds.
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As previously stated, all of these calculations are based on a market
value for the power of 6.0 mills per kilowatt -hour. At anything less
than 5.5 mills per kilowatt-hour the revenue from the damscould not
even cover the costs (even with the massive interest subsidies). Over
most of the lifetime of the dams, their power will be sold in a market
dominated by low -cost nuclear power. Already, even before the large
scale transition to nuclear power has taken place, the Bureau has not
been able to sell the power generated at the new Glen Canyon Dam
( just upstream from Grand Canyon ) for 6.0 mills per kilowatt -hour.
What will happen in the future is always a matter of some speculation ,
but it seems fair to say that no prudent investor would make a long
term commitment the success of which depended on obtaining a price
of 6.0 mills per kilowatt- hour for the next 100 years.
The more sophisticated among the proponents of the dams probably
realize that they are not economically justified. But they know that if
the dams are authorized and built it will always be possible to make
sure that the basin account accumulates money . This would be done by
passing legislation to assign a larger proportion of the investment in
the dams to purposes which qualify for nonreimbursable and zero
interest funds. Elaborate rationalizations will no doubt be developed
to justify the action. Most legislators, and certainly most members of
the general public, will have little idea of the implications of the legis
lation. When it is passed , the finances of the dams , from the very be
ginning of the project, will be recalculated on the new basis. The effect
will be to credit the basin account with an additional and continuing)
subsidy from the U.S. Treasury. Those who doubt the use of such
mechanisms and the willingness of legislators to approve of them
are encouraged to examine the legislative history of other Federal dam
projects. And in some of the legislation that is now before this com
mittee, we see an example of this : The upper basin is trying to get out
of the financial difficulties they are in with Glen Canyon Dam , by
passing a bill which will reimburse the upper basin for the payments
that it has made in the past and those that it will be required to make
in the future to compensate the lower basin for Hoover power dam
production deficiencies.
Senator ANDERSON . Did you say something about the dam , the upper
Colorado dam
Mr. Moss. Excuse me, Senator ?
Senator ANDERSON. Did you say something about a dam being in
trouble financially ?
Mr. Moss . Well, my understanding with respect to the upper basin
is that
Senator ANDERSON . Glen Canyon Dam ?
Mr. Moss . Yes ; $700 million has been authorized for the upper basin
projects. The estimated cost is now $ 1.2 billion for all of these projects.
In the specific case of Glen Canyon Dam , the power production has
been much less than forecast at the time of authorization, and the
amount of payments to the lower basin account to compensate for the
deficiency in the production of power at Hoover Dam has been greater
than originally estimated . I think that in some of the legislation now
before the committee, we see an example of how there is an attempt
made to go back and make up for the mistakes that have been made
in the past .
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PURPOSE OF GRAND CANYON DAMS

The true purpose of the Grand Canyon dams is to provide a respect
able front for the siphoning of hundreds of millions — even billions
of dollars from the U.S. Treasury to the basin account. Because the
dams are not economically justified the cost to the U.S. Treasury will be
far greater than if direct subsidies were made . Moreover, the national
income will be lower than it would be if the dams were not built (and
lower cost alternatives built instead , as would happen in the normal
course of events ). But all of this counts for little to the proponents of
the dams, who believe that it is easier to raid the Treasury for more
money , if the raid is disguised , then it is to obtain a direct, openly
stated subsidy of the same net amount to the basin account. And they ,
of course, need not pay the bill . That will be the role of the U.S. tax
payer, who will have no understanding of the choice that has been made
for him .
INDICATIONS OF SHIFTS IN ATTITUDES
Recently, there have been some encouraging indications that shifts
in attitudes are taking place . In a speech given in July 1966, John A.
Carver, then Under Secretary of the Interior , as much as admitted that
the traditional approach to the planning of water resource development
was faulty. Hestated that Congress and the public should be informed
of the alternatives to hydropower as a means of financing water proj
ects. He continued
Present procedures do not provide an adequate comparison of such alterna
tives ***, Classically, legislation, whether it be for a project or a government
policy, has been presented by the executive branch to the legislative branch as an
act of advicacy , the best possible case for a particular course of action or a
single project. The process of identifying alternatives — indeed of discovering if
any exist — is left to the arena of counter vailing powers in the political process.
In February 1967, Secretary of the Interior Stewart Udall an
nounced that the administration was no longer supporting the proposed
Grand Canyon dams, though he did leave the door open for later
reconsideration of one of them ( Hualapai Dam) . The Secretary was
asked by a reporter if this was a victory for the Sierra Club , the group
that led the fight against the dams. Quite aptly he replied : "This isn't
a victory for anyone. It is a victory for commonsense.
The victory has not yet been won . Powerful men still want one or
both of the dams to be built, and they have not given up . Bills have
been introduced in both the Senate and the House to autħorize one or
both dams .
THE NATIONAL WATER COMMISSION
Not without reason , the most fervent of the prodam people are the
same ones who are forming the major opposition to another piece of
proposed legislation. That is the authorization of a National Water
Commission , free of domination by agencies with vested interests in
particular kinds of development. The Commission , composed of emi
nent experts outside of Government, would conduct a 5 -year study of
national water problems and would propose solutions. Congressman
Wayne Aspinall of Colorado gave his opinion of this on November 18,
1966, in a speech at the 35th Annual Convention of the National
Reclamation Association in Albuquerque, N. Mex .:
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I have been concerned with respect to some of the recent statements and reports
originating with federal groups which are attempting to apply the scientific or
theoretical approach to our national water problems. For instance, the Scientific
Adviser to the President, Dr. Hornig , told the Senate committee that the proposed
National Water Commission would provide an overview of our national effort
in water by some of the best thinkers and most experienced experts in the field ,
and provide for an independent evaluation of pressing problems beyond any com
mitment to state, local , or regional interests. How can an independent evaluation,
free of state, regional, or local interests resolve complicated water issues in
volving water rights, interstate compacts, long - standing agreements, et cetera ?
The recent report of the Committee on Water of the National Academy of Science,
after discussing the changing objectives in the water field and the need for new
policy , and after suggesting that perhaps the Reclamation program is outdated,
concludes that a review of the Federal reclamation policy, in the light of present
and future competing needs for water and agricultural products, is a critical
requirement. You can imagine what might happen to water development in the
West if the decisions were left to a group such as this.
THE BUREAU'S HUALAPAI DAM
As pointed out by Carlin, the Bureau used the following unjustified
benefit - cost practices in evaluating Hualapai Dam :
( 1 ) Choice of " most likely ” rather than least cost alternatives .
( 2 ) Use of higher interest rates and taxes in evaluating alternatives.
( 3 ) Insistence on same transmission costs for alternatives at load
centers.
( 4 ) Use of unrealistically low interest rate for dams .
When Carlin and Hoehn recalculated the benefit - cost ratio after
eliminating the faulty evaluation procedures of items ( 1), ( 2 ) , and
( 3 ), but still retaining the unrealistically low 31/8 -percent interest rate,
they found the value to be 0.61 to 1. At the more realistic 5 -percent
interest rate the value of the ratio is 0.52 to 1.2
Clearly the Bureau's Hualapai Dam is not economically justified .
Senator ANDERSON . Where do you get these interest rates ?
Mr. Moss . The 31/8 -percent interest rate is the interest rate used by
the Bureau .
Senator ANDERSON. What does the Government pay for that ?
Mr. Moss . Right now the Government is paying around 5 percent
or slightly more than 5 percent for the money the Treasury borrows.
The reason why such a low interest rate is used in the Bureau calcula
tions is that the formula that the Treasury employs considers only
bonds of 15 years or longer duration. When the interest rates exceed
414 percent, the Government is prohibited by law from issuing bonds
of longer than 5 years' duration, so the higher interest rate obliga
tions never get in the formula. That is why the 31/8 - percent rate is
unrealistically low .
Senator ANDERSON . The cost of money is not 5 percent now. Long
term bonds are lower. Don't you have very short-term notes and long
term bonds and don't the longer term bonds reduce the interest cost ?
Mr. Moss . There are bonds of all durations as you say, but in 1966
to my knowledge the Treasury did not issue any of the long -term
1 Alan Carlin, in Hearings, Colorado River Basin project, Subcommittee on Irrigation
and Reclamation , Committee on Interior and Insular Affairs, House, 90th Cong. , Serial
No. 90-5 (hereafter referred to as hearings ), p . 609.
2 Alan Carlin and William Hoehn. “ The Grand Canyon Controversy - 1967 : Further
Economic Comparisons of Nuclear Alternatives,” hearings, p. 625 ( also in this hearing
record ) .
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bonds because they couldn't have sold them in the money market for
less than 414 percent . It would have been much higher than that, and
by law they were prohibited from paying more interest on long -term
bonds. The answer to your question , I think ,is that even for long -term
bonds the interest rates are much higher than the rate used by the
Bureau .
Senator ANDERSON . I thought they used the interest rate because of
the formula that the Congress of the United States wrote into it.
Mr. Moss . I think you are referring to U.S. Senate Document 97,
which lays down the ground rules to be used for benefit -cost ratio
studies.
Senator ANDERSON. There was an Oklahoma bill that came in here
and the actual calculation of interest rate was fixed in that law and it
has been used ever since, Ithink.
Senator ALLOTT. Mr. Chairman , I think that with no xception
since the consideration of that Oklahoma bill , we have used the for
mula that was set up in that bill which is the average interest long
term rate for every reclamation project this committee has considered .
I can recall no exception to it .
Senator ANDERSON . I think that is absolutely right.
Mr. Moss. I accept the Senator's statement ,but I wish to reiterate
that this does not represent the true cost of all borrowings of the
Treasury, that is, the cost of money to the U.S. Government.
Senator ALLOTT. Let me call your attention to this fact. The interest
rate on short -term borrowings is always higher, and the facts are that
what we are considering here is the use of long-term money , and there
fore the average cost of that money on long -term borrowings to the
Federal Government is the standard that Congress has set up almost
uniformly , at least as far as the Interior Committees of the House
and Senate are concerned, and so we are talking about not what the
interest cost may be on a particular type of borrowing but on a type
of borrowing the standardfor which Congress has set up , and which is
the kind of borrowing which will be used in this bill . We are talking
about 50-year money here .
Senator ANDERSON. In the first place there has been a recent drop in
short-term bonds, below the rates we had not long ago. Senator Bur
dick introduced a bill offering the same formula again of 314 percent.
The tax rate on U.S. Savings bonds is 414 but the Federal Government
borrowing is as high as 5 percent or as low as 2 percent. There is no
reason in the world why if the Hoover Dam was feasible we get 2
percent. When you get to 314
Senator JACKSON . On short-term notes I believe last year, when it
reached an alltime high last October, my recollection is on short- term
notes it was in excess of 5 percent.
Mr. Moss . Yes.
Senator ANDERSON. The Burdick bill is 314 percent. That is the
average rate of interest. Do you have figures to dispute that ?
Mr. Moss. What I am saying, Senator, is that when the average is
computed in such a way that necessary borrowings made by the Treas.
ury which must be short-term because of law, and represent a real cost
to the Treasury higher than the cost of long -term bonds, when these
costs are incurred but not included in determining the average , then
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there is a substantial difficulty involved. If the U.S. Treasury pays
$750 million to the basin account - or whatever it is called at that
time - to build these dams , it has $750 million less to work with in its
accounts, and if at the time it has to borrow money to make up for that
disbursement it has to incur some short- term obligations, because of the
current money market conditions, then that is a real cost which must
be included .
May I go on to Mr. Goss' proposal for Hualapai Dam ?
Senator ANDERSON . Yes, only I say to you that when you say that
bonds are up against 414 percent, the average rate figured out the last
time we borrowed was 31/8 percent. The Water Supply Act provides
that. It isn't an arbitrary formula . It is a carefully planned and de
lineated cost for these bonds.
I am sure it is 31/8 percent .
Senator JACKSON . Isn't the real question here, which I think one
needs to get the answer to, is that, in determining the average, do we
include the short-term obligations, the notes, so to speak ? It is in this
area , as Senator Allott pointed out, those notes go for a higher rate
of interest, because they are tied to the cyclical money market as it
exists at that time.
Now is that included ? You say that it is not being included .
Mr. Moss. Yes.
Senator JACKSON . Isn't that your contention ?
Mr. Moss. Yes, I say itis not being included .
Senator JACKSON. În determining the averages .
Mr. Moss. Yes, and I say that this unfairly biases the average .
Senator JACKSON . I don't know what the answer is.
Senator ALLOTT. Mr. Chairman , I think the answer is very simple.
We are not talking about short- term notes or even short-term bonds.
We are talking about long -term obligations, and this is what the
Government proposes. Therefore, the Congress has applied the for
mula as the chairman suggested to these bills, and I don't know of
anyone who has objected that it is unfair to the borrower.
Mr. Moss . If I might state this another way, Senator : If $ 750 mil
lion is taken out of the general fund of the Treasury to finance these
dams, it will be taken out of the Treasury, because the Treasury doesn't
float special bonds for special projects . It doesn't say that we need a
50 -year bond for this dam project, it just issues the money from the
general fund. That money has got to come into the Treasury in some
way, through tax collections, through notes, or through bonds.
Now if as in 1966 the only way to get that money coming into the
Treasury - above the amount of tax collections—is to issue short -term
notes at high interest rates, and if you have got to sell $ 750 million
more of those notes because of the projects that you have authorized ,
then that represents a true interest cost which should be assessed to
that project and should be included in the average.
Senator ALLOTT. We are not talking about 1966. We did have a very
precarious state of affairs there for a little while. As a matter of fact,
on participation certificates the interest went up to 5.92 , to be exact.
Mr. Moss . Yes.
Senator ALLOTT. But we are talking about long -term borrowings.
The Government isn't going to borrow the money that they have to
take out of the Treasury on this, and raise it by 90 -day notes.
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Mr. Moss. They will get it in whatever way they can . If they are
prohibited by law from issuing bonds of higher than
Senator ALLOTT. I would like to hear the testimony of somebody
who is interested and skilled . I don't want to denigrate your own
ability but I would like to hear the testimony of somebody who is
skilled in economics and finance testify about this rather than here .
I think the formula we have set upis a very fair one and I don't think
it is contrary to the interests of the Government.
Senator JACKSON . Mr. Chairman , I suggest that at this point in the
record we get a statement from the Treasury, indicating whether or
not short-term obligations, notes as they are referred to, and partici
pation certificates, are included in determining the overall interest
average. I think that can be obtained. Either they are included or they
are not. They are borrowings. It is interest that is paid by the Govern
ment, and therefore I think we ought to find out whether it is really
in the formula. That is the question. Now what is your understanding
as to the maximum interest rate permitted on long -term government
obligations ?
Mr. Moss. It is 414 percent for obligations of 5 years or greater
duration .
Senator JACKSON . Yes ; that is my understanding.
Senator FANNIN . Mr. Chairman .
Senator JACKSON. That is why they have to go in on these short
term borrowings, and did in the peak of the money market, and that
is what drove it up, because you had these obligations coming due
and you couldn't market them at 414 percent on long-term obliga
tions, so they went in and borrowed over that time after time after
time by utilizing the principle of short - term notes .
Mr. Moss. That iscorrect.
Senator JACKSON . That is my impression. I may be wrong, but I
would almost stand on that one.
Senator ANDERSON . I think that may be right . I only want to point
out that in the past the Government borrowed billions of dollars at
less than 1 percent interest on short -term notes. They were very short
term notes. Weare in a different cycle and for awhile the bonds were
at 5 percent. The Secretary of the Treasury boasted about his
Senator FANNIN . Mr. Chairman , this is what I wanted to bring
out. This money would not be borrowed at one time . It wouldn't be
$ 750 million involved at one time. It would be over a period of years
and some of it maynot be borrowed for 8 or 10 years .
Mr. Moss. Yes, I realize that , Senator, and I want to clarify what
I have said. I didn't mean to imply that we ought to use the interest
rate that existed in 1966 just because it happened to be high. I am say
ing we ought to use a long-term average but with the cost of short- term
financing included whenever the Treasury is forced to use this method
to finance projects that would normally be financed with long -term
bonds.
Senator ANDERSON. The Colorado River project was at a 31/8 -per
cent bond and there are a good many others at that figure. The rate
changes, of course, for the same bonds for irrigation projects or bonds
for automobile companies and telephone companies. They had to pay
a higher rate of interest for short periods of time when money was
very , very scarce .
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I think we had a very careful study of this act, and it was written
into the law round after round after round.
Mr. Moss. I think the question of whether the costs of all money
to the Treasury should be included in the formula is worthy of the at
tention of the committee .
Senator ANDERSON. At one time we were borrowing because the rate
was so low, less than 1 percent. For years and years we kept trying to
calculate that and the Treasury said no, no, that is short term . It has
to be higher than 3 percent. The REA , that still borrows money at 2
percent, the rate was very satisfactory in raising money on a short
term loan . Sometimes it was lower than that : 3.22 is the average right
now on these long -term and short - term bonds.
Senator Jackson. We have been informed that they do not include
the short-term notes in computing the average, so that is the answer.
Mr. Moss. Yes.
Senator JACKSON . Your point is they should .
Mr. Moss. Yes ; that is my point. They should, because the Treasury
gets part of their funds that way, and you can't separate the funds in
the Treasury one from the other in calculating the average cost of
money .
If I might go on now.

THE Goss PROPOSAL
The Los Angeles Department of Water and Power has proposed
that the maximum generating capacity of Hualapai Dam be increased
from 1,500 megawatts to about 5,000 megawatts by adding a pumped
storage capability to the installation .
Pumped storage is a way of converting off -peak energy generated
at steamplants to more valuable peaking energy. During off-peak
hours, water is pumped from a lower reservoir to an upper reservoir.
It is thus available, during on - peak hours, to flow back through the
turbines to generate more energy.
In May 1966 , I testified before the Reclamation Subcommittee of
the House Interior Committee to the effect that pumped storage facil
ities could be used to satisfy the same peaking power requirements for
which the Grand Canyon dams were designed , and that the cost of
conversion of off-peak energy to peaking energy in such facilities
would set an upper limit to the difference in value between the two
kinds of energy.
The contribution of the LADWP to this discussion is to imply, by
advocating immediate authorization of the Goss proposal, that of all
possible locations for a pumped storage facility, Hualapai Dam is the
lowest in cost . They have presented no cost comparison to document
this conclusion .
COSTS OF THE Goss PROPOSAL

The LADWP estimates that the cost of the Goss proposal will be
$728 million , excluding transmission . The Bureau of Reclamation
has made their own estimate of the plan ; they regard $ 793 million as
a somewhat better estimate.3
3 Letter, Stewart L. Udall, Secretary of the Interior, to the Honorable Wayne N.
Aspinall, chairman, House Interior Committee, Apr. 29 , 1967 — in this hearing record .
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Goss discusses the possibility of utilities sharing in the cost of the
project by means of prepayment arrangements ; this consideration is
important in deciding how much money must be appropriated by the
Federal Government but it has no bearing on a benefit -cost analysis.
All project costs must be included regardless of who pays the bill.
Goss calculates that if the streamflow energy can be sold at the price
estimated by the Bureau of Reclamation , then the cost of capacity at
the bus bar — that is, at the dam — will be $3.60 per kilowatt-year .
As Mr. Goss testified , the Bureau of Reclamation estimated that the
costs of transmission from the bus bar to the load centers would be
about $ 6 per kilowatt-year.
Adding this amount to the above $3.60 per kilowatt-year gives a
total of $9.60 per kilowatt-year for the cost of capacity at the load
centers. For all practicalpurposes this is identical to the cost estimated
for the Bureau's Hualapai Dam.
The only apparent cost difference between the Bureau's proposal and
the Goss proposal is that the LADWP seems to believe that munici
pal- and investor -owned utilities can build and operate transmission
Iines at a far lower cost than can the Federal Government.
For the special case of the LADWP, this contention may have some
merit, but only for a limited increase in transmission capacity. This
is because a relatively low -cost modification to the existing transmis
sion lines between the Mead substation ( near Hoover Dam ) and Los
Angeles, will result in a tripling of their capacity .
Mr. Goss has not yet presented evidence, however, that it is proper
to assign this low marginal cost to his proposed project, by the time
the project has been constructed ( 1967 ), this transmission capacity
may have been committed to serve other generating units.
Mr. Goss also contends that increasing the capacity of transmission
lines now being designed will greatly reduce costs. This is problemati
cal, since for the voltages being proposed — 50 kilovolts — it is not
practical to string multiple circuits on a single set of towers. No doubt
some economies can be made, but Mr. Goss has yet to present evidence
that they are large .
OTHER PROBLEMS WITH THE Goss PROPOSAL
In common with the Bureau plan, the Goss proposal would re
sult in the evaporation of 85,000 acre - feet per year of water from
Hualapai Reservoir. Additional water would be evaporated from the
afterbay reservoir. If this water is valued at the marginal cost of im
porting an equivalent amount, it adds at least $6 million per year or
$ 1.2 per kilowatt- year to the stated costs.
The rise and fail in water level in the afterbay of 140 feet will have,
among other problems, a significant effect on the power generation
capacity of the facility . At the end of a generation cycle the difference
in height between the surfaces of the reservoirs will be only 566 feet ,
20 percent less than the maximum of 706 feet. The capacity will be re
duced, at this time, by about 1,000 megawatts. In effect, this adds to the
4 Floyd L. Goss , " General Description — Proposed Hualapai Power Project,” hearings,
op. cit., p. 599 .
5 Hearings, op. cit., p. 587 .
6 Goss, hearings, op . cit. , p. 578.
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cost of the project because turbines are often operating well below
maximum rated capacity .It is not clear whether this has been properly
considered in the Goss proposal.
There are also political problems with the Goss proposal. Investor
owned utilities in the Southwest know that if the role of the Federal
Government in the area is limited to the construction and operation
of conventional hydro installations, it will be a physical impossibility
for the Federal Government to maintain their share of generating
capacity in a rapidly expanding system .
There is, at present, an uneasy peace : Investor -owned utilities do
not oppose Federal hydro projects, and the Department of the In
terior provides needed cooling water, transmission line rights -of-way ,
and access to coal deposits on Indian lands. A Federal move into
pumped storage, which is not physically limited by riverflow , might
cause considerable controversy . It would appear to be significant that
not a single investor -owned utility has yet joined the LADWP in ad
vocating the Goss proposal.
POSSIBLE LOWER Cost ALTERNATIVES TO THE Goss PROPOSAL
One alternative to the Goss proposal would be several smaller
pumped storage facilities located nearthe major load centers, to save
on transmission cost. Such a plan would also offer significant advan
tages because in system stability because of the more even distri
bution of generation and loads.
The pumped storage facilities recently completed and now being
built in many locations across the country range in cost from a bit less
that $80 per kilowatt to as much as $125 per kilowatt installed capac
ity, exclusive of transmission . Using the same capital charge rate as
for Hualapai Dam and applying it to a typical cost of $100 per kilo
watt results in an annual capacity charge -- at the bus bar - of $ 4 per
kilowatt-year. Transmission costs should add no more than the deli
vered cost of the Goss proposal.
There is a second alternative that bears investigation : Add pumped
storage capability to Hoover Dam. All of the advantages claimed for
the Goss proposal would apply equally as well to Hoover, and many of
the disadvantages would be absent. The cost of Hualapai Dam and
Reservoir, and Hualapai afterbay, a total of $254 million, would be
saved. The investment in transmission facilities from Hualapai Dam
to Mead substation would be saved.
Mohave , properly regulated , could probably serve
The existing Lake
as the afterbay for Hoover Dam . The initial modification might con
sist simply of adding penstocks, underground powerhouses containing
reversible pump turbines, and tailrace facilities to the two existing
diversion tunnels now used only for possible spills. Later expansions
could add more diversion tunnels as well .
No additional evaporation of water will take place, because no new
reservoir need be built. The fluctuations in reservoir levels should be
minor, since Lake Mohave, and particularly Lake Mead, have large
surface areas.
Contrary to testimony presented by Mr. Goss, there would be no
need to throw away the present investment in Hoover generating

? Hearings, op. cit., p. 582 .
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machinery. Not all of the generating units at a combination conven
tional plus pumped storage installation need consist of reversible
pump turbines. Note, for example, that in at least one version of the
Goss proposal, fully half of the generating units are not reversible.
There is every indication that a modification of Hoover Dam would
provide a lower cost alternative as compared with the Goss proposal.

CONCLUSIONS
The Bureau of Reclamation's Hualapai Dam has a benefit -cost ratio
of substantially less than 1 to 1 ; it is not economically justified.
The Goss proposal's Hualapai Dam makes additional capacity avail
able at about the same cost as the Bureau's dam . The LADWP has not
presented sufficient data for a careful study of the project and possible
alternatives to be made. Nevertheless, there appear to be at least two
alternatives — smaller pumped storage installations near the load cen
ters, and a modification to Hoover Dam to provide pumped storage
lower in cost. There is every indication that the Goss proposal is not
economically justified .
Mr. Chairman , the choice to be made is not between the continued
growth of the Southwest and an unspoiled Grand Canyon. The real
choice is : Shall we continue a reclamation program which has become
outmoded by advancements in technology, or shall we replace it with
rational planning as a way of solving our national water problems!
Thank you .
Senator ANDERSON. You have made quite a study on this. What is
your employment ?
Mr. Moss. I am employed byAtomics International, Mr. Chairman .
Senator ANDERSON . Fred de Hoffman's company ?
Mr. Moss . No ; that is General Atomic.
Senator ANDERSON . Chauncey Starr's !
Mr. Moss. Yes ; though just recently Dr. Starr left to take the posi
tion of dean of engineering at UCLA .
Senator ANDERSON. Are they building some nuclear plants now ?
Mr. Moss. We are not now building any central station nuclear
plants, although we have hopes for the future.
Senator ANDERSON . Didn't they start some plant ? What is the Ne
braska plant ?
Mr. Moss. The Nebraska plant was a sodium - graphite nuclear re
actor powerplant. It had problems, as you know , involving leakage of
sodium into the graphite , which resulted in a decision to shut down the
plant.
Senator ANDERSON . What I am trying to say is , Don't the nuclear
people have trouble once in a while ,too ?
Mr. Moss. Oh , yes, there is no question that everyone engaged in
advancing technology, bringing in a new technology , has problems, I
remember the statement made by one eminent scientist and engineer
back just after World War II when he was trying to get the new
Atomic Energy Commission to fund the development of nuclear
powerplants. He said that what this country needed more than any
thing else was to build a nuclear plant which didn't work, so we could
learn why it didn't work .
8 Ibid., p. 594 .
79-247-67
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Senator ANDERSON . We have a few of those haven't we ?
Mr. Moss . We have had a few of those. We hope we have learned
from those experiences. We also have the experience of the highly suc
cessful operation of other nuclear plants. Certainly, the recent ability
of the nuclear industry to sell many plants to utilities within the last
2 or 3 years, considering that utilities are demanding customers when
it comes to reliability, indicates that some successes have been achieved.
Senator ANDERSON . Has Atomics International sent you here to
testify ?
Mr. Moss. No. I am testifying as a private citizen, as I indicated
at the beginning of my statement.
Senator ANDERSON . Senator Kuchel .
Senator KUCHEL . Mr. Moss, in your capacity as a private citizen,
can you tell the members of this committee whether any of the bills
now pending before it dealing with the general subject of the Colorado
River development, do you favor any of the bills ?
Mr. Moss . I have no objections to the administration bill , which
would obtain power for pumping from the prepayment plan described
by the Secretary.
Senator KUCHEL. As an interested citizen , do you favor the construc
tion of the central Arizona project ?
Mr. Moss . I have not objection to the construction of the central
Arizona project.
Senator KUCHEL. But do you favor it ?
Mr. Moss. I have not personnally made a detailed enough study to
come to that decision . I know that work has been done at the University
of Arizona, which would indicate that even for Arizonans, there is a
question of whether the central Arizona project is the best thing to
do at this time, but I have not come to any conclusion myself.
Senator KUCHEL . You make no recommendations to this committee
pro or con on that point.
Mr. Moss. Except that I have no objections to construction of the
central Arizona project.
Senator KUCHEL. Mr. Moss, this is presumably the last day of this
hearing. Have you been here in the committee room earlier this week
and have you listened to any of the testimony ?
Mr. Moss. Yes; I have listened to a good share of it.
Senator KUCHEL. You have heard many of the witnesses discuss
what apparently is a controversial item , the contention by representa
tives of your State that " first in size, first in rank " should be respected
and a minimum amount of $ 4,400,000 acre - feet of Colorado River
water should be protected so far as California is concerned .
Mr. Moss. Yes.
Senator KUCHEL. Do you have an opinion on that to give the com
mittee, up or down ?
Mr. Moss. No ; I have no opinion on the legal and moral obligations
involved in that controversy. The main point that I attempt to make
here is that the way to augment the supply of water in the Colorado
River ,if that is the decision, is not to build
dams in the Grand Canyon ,
since they are not economically justified. They would require subsidies
of their own. More money would be required from the U.S. Treasury
with the dams than without the dams.
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Senator KUCHEL. Do you have any opinion to offer this committee
on whether or not the waters in the Colorado River should be aug
mented by any other source ?
Mr. Moss . I have noopinion on that .
or KUCHEL . If it were the conclusion of the committee that the
waters of the Colorado River need to be augmented , would you have
any recommendation to the committee as to what the best way of aug.
mentation might be !
Mr. Moss. No, Senator. I have not studied that problem carefully
enough to know . I do advocate the establishment of a National Water
Commission, which I think being composed of eminent experts outside
of Government would be in a position to make the kind of study that
could come to rational answersto yourquestion .
Senator KUCHEL. Your objection here, which you urge the com
mittee to consider, is to any consideration for the construction of a
dam at Hualapai.
Mr. Moss. Yes. It is not economically justified.
Senator KUCHEL. And the grounds for your objection are those of
economic feasibility or lack of it ?
Mr. Moss . Lack of economic justifiability.
Senator KUCHEL . Lack of economic justifiability. The problem of
preservation of the beauty of the Grand Canyon as expressed by our
able friends here from the Sierra Club do not play a role in your
conclusions.
Mr. Moss. Senator, I don't go around testifying before congressional
or senatorial committees on every Government project that I might
think is not economically justified. There are limits to any individual's
time, although I am sure that most Government projects are eco
nomically justified.
I have a particular interest in this controversy because I do have
convictions regarding the need to preserve the Grand Canyon in its
natural state , but I have attempted to make these studies without
allowing those convictions to influence the technical conclusions
reached .
Senator KUCHEL. I am going to ask the chairman of the committee,
I am going to ask consent that the chairman of the committee maké
Mr. Moss'testimony available to the Bureau of Reclamation, and to
Mr. Goss of the Los Angeles Water and Power, and give each an op
portunity to rebut or attempt to rebut any of the positions which Mr.
Moss has taken here today . I think that is both in the interest of fair
ness and in the interest of making this record complete.
Senator ANDERSON . That will be done. We will hold the record open
untilthey do comment on it.
( The information requested apepars on page 656.)
Mr. Moss . May I ask that I be allowed to receive copies of their
comments and then be allowed to insert my comments into the record ?
Senator KUCHEL. That is sure rebuttal.
Mr. Moss . Yes.
Senator KUCHEL . Well, I don't know . Anyway, I ask consent that
the staff send you , Mr. Moss, the copies of the comments, and that the
committee receive such sure rebuttal, is that the way it goes, or re
joiner.
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Mr. Moss. The reason I make the request is that that is the way it
was done in the House committee and I, at least, was pleased with the
result.
Senator JACKSON. You would like a similar result here.
Mr. Moss. Yes.
Senator Jackson . That is a reasonable request.
Senator KUCHEL. Mr. Moss, with what firm in California are you
connected ?
Mr. Moss. Atomics International.
Senator KUCHEL. Atomics International . What is their business ?
Mr. Moss. Their business is the design and development of nuclear
reactors, mainly for generating electricity.
Senator KUCHEL. Thank you. No further questions.
Senator ANDERSON . Let me just ask you one question here again .
When you make these comments and show how the short -term bonds
at high cost were included , the 1960 short -term bonds were 4.01 , and
the long term 2.87 . Why did the 2.87 hurt the situation ?
Mr. Moss. Sometimes, Senator, they will be less, sometimes they will
be more.
Senator ANDERSON . You picked out the year 1966, which was com
pletely abnormal .
Mr. Moss. No ; I as not saying we ought to use the year 1966. I am
saying we ought to go into the records of the Treasury and see what
is the average cost of money to the Treasury including both kinds of
borrowings.
Senator ANDERSON . The Members of the U.S. Senate and the House
went carefully into that and adopted this into law . In 1963 the long
terms were 4 and the short terms were 3.16. It is a very rare occasion
when these short-term bonds have been more expensive, and the com
plete reversal of this is usually true.
The Treasury helped to keep the short -term bonds out of the area
because they were so cheap that it upset the market, upset the averages.
I do think you will have a hard time establishing your case that the
short-term bonds are at a high price in averaging the cost.
Senator Jackson .
Senator JACKSON . A very good statement. I enjoyed your comments.
Senator ANDERSON . Senator Allott.
Senator ALLOTT. I would like to ask you a couple of questions. I
think you described yourself as a nuclear scientist.
Mr. Moss . A nuclear engineer.
Senator ALLOTT. A nuclear what ?
Mr. Moss. A nuclear engineer .
Senator Allotr. Nuclear engineer ?
Mr. Moss. Yes .
Senator ALLOTT. Would you state your professional background ?
Mr. Moss. I studied at Massachusetts Institute of Technology, re
ceived a bachelor
Senator ALLOTT. Did you know Mr. Ingram there ? I think he said
he went there , too.
Mr. Moss. I did not know Mr. Ingram while we were at MIT. Mr.
Ingram studied mathematics. As an undergraduate I studied chem
ical engineering and then as a graduate student nuclear engineering.
I received bachelor's and master's degrees from that institution .
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I have been employed at Atomics International since 1959 in various
positions involving the design and development of nuclear power re
actors, and presently I am an assistant project manager.
Senator ALLOTT. On page 8 of Mr.Goss' statement he said :
Statements have been made that steam peaking units and even nuclear heating
units are even economically more attractive than peaking power from Hualapai.
Then here is the part :
So far as we know , no manufacturer has offered to either design or to build
nuclear peaking units.
Have you made any such offer to the city of Los Angeles, to their
water and power department ?
Mr. Moss. As I went into in my testimony , Senator, if nuclear plants
are added to
Senator ALLOTT. Wait a minute, you can answer that question yes
or no. Have you or have you not ?
Mr. Moss . No. I would liketo explain why, though.
Senator Allort. That is all right, just answer the question though.
You may explain .
Mr. Moss . The answer is " No," because the new nuclear plants be
ing sold today have lower production costs than the existing fossil
fuel plants on the system of the typical utility, thus it is in the utility's
interest to baseload the nuclear plant, and during the off -peak hours
of the day shut down the higher cost coal or oil-burning plants. That
way they get the same system peaking power, but at a lower overall
cost of generation.
Senator ALLOTT. You are not trying to tell this committee that you
can bring thermal plants on and off the line for peaking power on an
economical basis, are you ?
Mr. Moss. In the history of the utility industry of this country,
peaking power has been supplied in the great majority of cases by just
the process I have described here .
Senator Allott. That is correct, but you are not trying to tell us
that it is an economical basis of doing it ;are you ?
Mr. Moss . Yes ; I saying the utilities have chosen this means because
they have decided it is more economical for them to do it that way.
You bring in the efficient new plants and operate them all the time
and shut down your older plants during the off - peak hours of the day.
They have preferred this to making investments in equipment which
would be designed specifically to supply the peaking -power need and
nothing else . So you have got to compare the two ways of doing it to
come to a conclusion .
Senator ALLOTT. This is entirely true, but you couldn't claim that
this is an economical method of doing it .
Mr. Moss . Yes : I make that claim .
Senator ALLOTT . I don't think you could bring a man into this room
from any electrical industry in the country who would tell you that
it is an economical way of doing it. It is because it was the only choice
that most of them had in doing it.
Mr. Moss. If I may give an example of another choice they have
had : On the market now there are stripped -down, coal-burning units
of rather low efficiency designed specifically for peaking power, and
they sell at about $60 or $65 per installed kilowatt. They are really very
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cheap . Gas turbines designed specifically for peaking power sell for
about $ 80 per installed kilowatt .
Yet the bulk of the peaking -power capacity of the utilities in areas
which must rely upon thermal power is not achieved by buying these
units, even though they are so cheap , because they have found it more
economical to do it the other way with their old units.
Senator ALLOTT. They use their advanced and larger units to
produce their power, and use their older units for peaking power.
Mr. Moss. Yes.
Senator ALLOTT. This is correct ?
Mr. Moss. Yes .
Senator ALLOTT. But it is not an economical way and I don't think
you can get anybody to tell you that any man in the electrical industry,
and I have talked with hundreds of engineers in my lifetime, to tell
you this is an economic way of doing it .
It may be the most economic way that an individual unit can do it ,
but on an overall basis I don't think you will get anybody to tell you
this is an economical way of doing it.
Mr. Moss. I believe that economics is motivating their decision .
Senator ALLOTT. The economics of the particular situation, yes . If
they had their “ druthers” they wouldn't take it.
I am reminded here, and it is apropos to this, the Public Service Co.
of Colorado, which is an investor -owned utility, to cover exactly this
situation has just built-I am not sure whether it is actually in oper
ation at the moment yet or not
the so-called Cabin Creek Pump Back
Storage System . This would indicate at least that one company didn't
think that the use of thermal generation for peaking purposes is the
most feasible or the most economical.
Mr. Moss . Senator, I didn't mean to imply that the use of thermal
generation was always the best way to do it . But in order to come to a
decision it is necessary to compare the project with the various alter
natives. In my testimony I did describe two alternatives to Hualapai
Dam ; they would be designed specifically for producing peaking
power.
One of those alternatives is quite comparable to the installation you
have just described , the Cabin Creek installation 85 miles from Denver,
which is being put in at a cost of about $80 per installed kilowatt . With
that kind of cost for an alternative pump storage installation, a pro
posal of the kind that Mr. Goss describes, costing $146 per installed
kilowatt , located about 350 miles from the major load center of the
Southwest, and which would incur high transmission costs, probably
is not economically justified .
Senator ALLOTT. Let me ask you this. You said you were a chemical
engineer, had your master's degree in chemical engineering.
Mr. Moss . My bachelor's degree is in chemical engineering, my mas
ter's degree is in nuclear engineering .
Senator ALLOTT. Have you ever in the course of your studies studied
hydrology, meteorology , civil engineering ?
Mr. Moss. I have not made such studies in any formal manner as
part of an educational curriculum .
Senator ALLOTT. You say that you appear here upon your own .
Mr. Moss. Yes.
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Senator ALLOTT. And this of course then raises the presumption that
you do not represent your company here.
Mr. Moss. That is right. I am on vacation this week .
Senator ALLOTT. Paid vacation .
Mr. Moss. Yes ; paid vacation . I get 2 weeks of vacation a year.
Senator Alkort. And were you on vacation when you testified before
the House committee ?
Mr. Moss. No. I was on a leave of absence for that week.
Senator ALLOTT. Paid leave .
Mr. Moss. That was paid leave ; yes.
Senator ALLOTT. Did you talk with anybody about your statement
prior to the time of coming here ?
Mr. Moss. I neither tried to receive nor did I receive any clearance
from executives in my company with reference to my statement, if that
is what you are asking, Senator, because I believe that when one indi
cates clearly that he is speaking in his capacity as a private citizen, that
this should be quite divorced from his formaÌ business responsibilities.
Senator Allotr. We are perfectly willing to divorce your company
from you for the purposes of this hearing, but I think we also have
a right to inquire into the background of your testimony here. Did
you discuss this with any members of the Sierra Club ?
Mr. Moss. I showed copies of my testimony to members of the
Sierra Club earlier this morning for the first time.
Senator ALLOTT . Did you discuss it with any members of the Sierra
Club before you decided or made up a tentative decision to appear
here ?
Mr. Moss. Yes.
Senator ALLOTT. Thank you .
Senator Jackson. I must say that personally I don't know what
relevance that has.
Senator ALLOTT. It has a lot of relevance and I am sure that the
chairman recognizes it as well as anybody else.
Senator Jackson. I think this is a free country. He has testified
he is here on his own .
Senator ALLOTT. That is absolutely right. He has a right to testify .
Senator Jackson . But I haven't gone around and asked whether
some of these people have talked to utility executives or others .
Senator ALLOTT. I am just trying to ascertain what impelled him
to come here and I think we have the answer now.
Senator Jackson . Mr. Moss, you belong to the Sierra Club don't
you ?
Mr. Moss. Yes, I am a member of the Sierra Club and make no
secret of it.
Senator JACKSON . You are personally concerned about this.
Mr. Moss. Yes.
Senator JACKSON. No one is subsidizing you in this effort ?
Mr. Moss . I receive no income for this effort.
Senator JACKSON . You are not being paid ?
Mr. Moss. No.
Senator ALLOTT. You are paying your own way here ?
Mr. Moss. I used my credit card , my personal credit card . I know
that if I ask the Sierra Club to pay for my travel expenses, they would
pay it. I have not yet decided whether to ask.
Senator ALLOTT. Thank you.
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Senator ANDERSON . Senator Fannin.
Senator FANNIN. May I ask you if you were repaid when you testi
fied in the House.
Mr. Moss . If my expenses were paid ?
Senator FANNIN . Yes.
Mr. Moss. My travel expenses were paid in 1967. In 1966 I ob
tained my own airline ticket, but then I found out later that one had
been obtained for me , so I accepted the ticket obtained by the Sierra
Club and gave them a $300 donation to help cover that cost.
Senator FANNIN . Thank you for clarifying that.
Senator Jackson . Mr. Chairman, I ask that each and every witness
who has testified here be requested to state who paid their expenses.
We have never gone into these things before. I make that request. I
think it is a reasonable one, that they be called upon to state who paid
their way to and from . I think that is a reasonable request.
Senator ALLOTT. Mr. Chairman , I have no objections to this, but I
want to make the record clear . This young man has come here, and I
don't question his belief in what he has said . He is very obviously
unqualified to make such broad sweeping conclusions about matters
which affect such a great area of the country, just in terms of his ex
perience ,his education, as he has made.
I felt from his very examination here and his testimony that he was
not impelled just by the statement that he made and that he had other
reasons. I inquired about these things. I think they are wholly perti
nent.
I hope one of these days we will have an opportunity to inquire
aboutthe Sierra Club and its lobbying activities which have become so
great in this country.
Senator JACKSON. I think his qualifications are a matter for each
member of the committee to decide .
Senator ALLOTT. That is right, and I am simply stating my opinion .
Senator JACKSON . I suggest that each witness who has testified here
now be asked to submit to the committee who paid his transportation
and costs. I think that is a reasonable request - each and every one
of them . I think we ought to be fair. I don't think any one person
ought to be singled out .
Senator ANDERSON . We will .
Do you have more questions, Senator Fannin ?
Senator FANNIN . Yes, I do, Mr. Chairman . I will just ask Mr.
Moss, who speaks for your company, Atomics International? Do you
speak for them ?
Mr. Moss . I don't speak for them today.
Senator FANNIN . Does your president speak for them ? In other
words , who would speak for your company, Atomics International,
not the individual but the person in what capacity ? Who would be the
top persons speaking for them ? Who would be the one that if you
wanted a decision made would be the person of greatest authority ?
Mr. Moss . The president or the chairman of the board I suppose.
But decisions in large corporations are made at many levels, and de
pending upon the magnitude of the decision, by any number of people.
Senator FANNIN . But if you made a statement, would it be the re
sponsibility of Atomics International?
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Mr. Moss . Not any statement made on this subject before this com
mittee ; no .
Senator FANNIN . Do
periodicals

you

write articles for magazines or for

Mr. Moss. Some of my writings have appeared in periodicals ; yes.
Senator FANNIN. Is Atomics International responsible for those
or do they stand behind those articles ?
Mr. Moss . They stand behind the technical articles that I write,
which are specifically related to my job and the purposes of the com
pany , but they don't get involved at all in articles which are on differ
ent subjects which are not related to those purposes.
Senator Fannin. Do you recall a statement that you made regard
ing an article that you said , a study as you referred to it, that illus
trated that the central Arizona project was not needed ? You referred
to that in your testimony .
Mr. Moss. Yes ; I referred to work being done on research projects
at the University of Arizona by some of the faculty there.
Senator FANNIN. Individually . I have letters thathave been entered
into the record showing the president of the university and the people
in top authority are very much in favor of the central Arizona project
and realize a great need for the project . Aren't they the ones who
should speak for the university ?
Mr. Moss. They may be speaking for the university, Senator, but
that fact in itself doesn't establish anything of terrible significance
about what is said .
Senator FANNIN . The thing about it is you are not speaking for
Atomics International.
Mr. Moss. That is correct .
Senator FANNIN . So why should you refer to them and then say
that a study has been made and then give the conclusions that you
have prophesied ?
Mr. Moss . If I implied that the study was endorsed and approved
by the University of Arizona, then I am sorry . I didn't mean to imply
that. I just meant to indicate that at the University of Arizona there
were some people doing studies.
Senator FANNIN . Individuals .
Mr. Moss . Yes.
Senator FANNIN. Just the same as at Atomics International there
are some people like you who are doing other work that is not con
nected with Atomics International; is that right ?
Mr. Moss . I don't know whether the parallel is an exact one, be
cause the individuals at the University of Arizona are doing this work
as part of their research, which is one of their functions in being on
the faculty ofthe university.
Senator FANNIN. That isn't necessarily true . That isn't always true,
you know that, because you could be doing some of this work that
could be connected with your company. In this case you say you are
not. But then you could be . So I wouldn't say that that conclusion is
proper .
Mr. Moss. The people at the University of Arizona are working
on a $ 200,000 study, and I haven't received even $1 from my company
for my work .
Senator FANNIN . But you have not seen that study .
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Mr. Moss . I have seen some of their publications.
Senator FANNIN. You have not seen that study, nor have you seen
any conclusions from that study , because it has not been finished.
Mr. Moss . I have not seen the final report; that is correct. I have
seen some interim reports.
Senator FANNIN . So you are not qualified to speak as far as any
studies are concerned .
Mr. Moss. That is right. As a matter of fact
Senator FANNIN. That is all I wanted to know.
Mr. Moss . I indicated
Senator FANNIN . You answered my question .
Mr. Moss. May I comment ?
Senator ANDERSON . I think you can complete your statement.
Mr. Moss . I indicated that I had no opinion on the central Arizona
project in part because I had not studied it in enough detail, and I
just wanted to clarify therecord at this point.
Senator FANNIN . I think you said you have not studied it, not in
detail. You said you had not studied it ; is that right ?
Mr. Moss. I will accept that, yes. I have not made a careful study
of it .
Senator ANDERSON . Thank you very much .
( The rebuttal of the Bureau of Reclamation, above referred to,
follows :)
DEPARTMENT OF THE INTERIOR, BUREAU OF RECLAMATION
COMMENTS ON THE STATEMENT OF LAURENCE I. MOSS
Mr. Moss' testimony is, in essence, an attempt to demonstrate that the Hualapai
Dam proposal is economically and financially infeasible . While the Administra
tion is opposed to the authorization of Hualapai Dam at this time, as Secretary
Udall has testified, it is for entirely different reasons than those which were
advanced by Mr. Moss and which we consider highly erroneous. Therefore, these
comments question only the validity of Mr. Moss' several arguments and do not
concern themselves with the question of authorization of Hualapai Dam.
Mr. Moss' statement consists of a sequence of contentions, including minor
statements and major theses, and it includes unsupportable statements and
errors in both inductive and deductive reasoning throughout. Because of the
loose organization of the statement, it is not possible to offer a concise rebuttal.
Instead , we have selected the most glaring inconsistencies for comment. Lack
of comment on every phase of his testimony does not indicate concurrence in
those not covered.
Mr. Moss does not present a valid statement of the logic of a benefit-cost analy
sis ; therefore, his attack on his own definition is irrelevant. His major points
are ( 1 ) that the methods of analysis used must be consistent and ( 2 ) that the
evaluation of benefits should be based upon the " lowest cost alternative."
We submit ( 1 ) that the methods used were those used throughout Federal
water resource development planning, and are as consistent as possible under
existing techniques, being those prescribed by Senate Document 97, 87th Con
gress. In respect to point ( 2 ) , the benefit- cost analysis is intended to provide a
comparison of realistic future conditions with and without the project. Therefore,
the alternative which is logically used is the most likely alternative, which
may or may not be the lowest cost alternative. In the specific case under con
sideration , Mr. Moss appears to argue that a large, federally financed nuclear
power plant would be the proper alternative to consider. Although a comparability
test made during plan formulation would be considered, it would not provide
a valid measure of benefits. In the absence of the construction of the dam , the
required power is not likely to be provided from such a source but " most likely "
would be provided by privately financed steam plants of the type now being
planned in the region and at the economic cost associated with such plants.
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Mr. Moss next discusses at length the question of the appropriateness of
providing repayment assistance to irrigators from power sales or other sources
of revenue. If the argument is stripped of emotion , it resolves to Mr. Moss'
personal disagreement with conventional reclamation repayment policies as
established by the Congress in reclamation law . A portion of this argument is
considered with Mr. Moss ' contention that the interest rate formula established
by the Water Supply Act of 1958 ( Public Law 85-500 ) is inappropriate and
constitutes a subsidy. Mr. Moss' argument here is not specifically against the
Colorado River Basin Project but against congressionally established policy
applicable to all Federal water resource development programs.
Next, Mr. Moss asserts his opinion that hydroelectric peaking power is no
longer competitive with thermal alternatives. This contention was presented in
testimony before the House of Representatives Committee on Interior and Insu
lar Affairs by Mr. Moss and others. It is discussed on pages 40 through 42 of the
Committee Report on H.R. 4671 ( House Report No. 1849, 89th Congress ). Two
quotes are especially applicable.
“ The opponents of these two dams , through technical witnesses, sought to con
vince the committee that the dams are economically infeasible. They questioned
the marketability of the energy and they claimed that nuclear powerplants would
provide a cheaper alternative. Because this testimony came from technical wit
nesses, the committee studies these matters in some detail.”
The committee's conclusions include the following :
" 3. The power and energy which will be produced by the dams is marketable
on a long -term basis at competitive rates, and will help to satisfy the needs of the
Pacific Southwest region for ‘peaking power .' ”
Mr. Moss also advanced a particularly irrational new argument. Recognizing
that continuous, baseload operation is necessary if large new thermal plants are
to achieve their potential efficiency, Mr. Moss now agrees that they will be oper
ated in this manner and not as peaking plants. They will thus displace the older,
less efficient steam plants to intermittent peaking operation with concomitant
waste of fuel in repetitive starting and nonproductive " spinning reserve, ” making
them even less efficient.
It is true that this is the way in which peaking power is produced in many
power systems. It is done this way because there is no efficient means available to
the system to produce peaking power. As a result, the emphasis is placed upon
maximizing the efficiency of baseload generation with new units, and inefficient
peaking is accepted as unavoidable. This is one reason why potential hydroelec
tric peaking units are desired by utilities such as the Los Angeles Department of
Water and Power.
Mr. Moss, however, simply claims that peaking with old plants must be eco
nomic because it is being done. In effect, he is now saying that the old , obsolete
steam units, operated in a most inefficient manner, would be more economical
than the Hualapai peaking power. This is a totally unsupportable contention
which even Mr. Moss did not presume to put forth in his earlier statements to
the House Committee.
In contesting the value of the operational characteristics of hydroelectric
power plants - quick response to load changes and ability to operate under more
variable loads Mr. Moss quotes at length from a statement of Mr. Philip
Sporn of the American Electric Power Company. The quotes, however, make no
reference to economy. The point made in them is that the characteristics of
hydroelectric power can be duplicated to a satisfactory degree by the pro
vision of " spinning reserve” steam capacity. Spinning reserve
provided by
keeping steam plants in thermal operation without generating energy . In
other words , the fuel costs go on without any usable production . The costs of
the nonproductive el consumption must be assigned to the energy actually
supplied . At low plant factors, such excess operating costs quickly mullify any
inherent efficiency the plant may have. By contrast, a hydroelectric plant may be
maintained in a similar state of readiness to produce power with practically no
operating cost.
Mr. Moss is incorrect in his statement that the current cost estimates of
Marble Canyon and Hualapai Dams which have been provided to the Congress
omit significant features. The costs shown on page 43 of the House Report include
the proposed Hualapai Indian settlement and the access roads provided for
in H.R. 4671. No afterbay dam at Marble Canyon was contemplated. The costs
are, however, based on 1963 price levels.
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Mr. Moss states that the amount contributed to a development fund at the
completion of a 50 -year payout period would not be greatly increased by Hualapai
or Marble Canyon Dams. As a matter of fact, Hualapai would contribute about
$370 million to such a fund (depending, of course, upon the other project fea
tures and provisions included in the plan . This figure is consistent with the
provisions of S. 1242 and S. 1409 ) . An important observation is that the dam
becomes a more valuable contributor after it repays its own costs . This is pre
cisely the reason for the importance of Hoover and Parker-Davis revenues
which are often cited as an argument against the need for further such
investments .
The testimony of Secretary Holum before the House Committee has been in
correctly paraphrased. Mr. Holum stated not that the Basin Account would be
increased if construction of Hualapai Dam were delayed ten years, but that if
the Central Arizona Project were built without assistance from the Basin Ac
count ( as the Administration proposes ) and the dam were later constructed
as an independent project , the development fund would be greater at a future
date as a result of building both Hualapai Dam and the Administration plan .
This is, of course, entirely reasonable since the Central Arizona Project would
not be assisted from the fund and would even be a source of revenues for the
development fund after it pays itself out.
Mr. Moss has commented that $ 700 million has been authorized for the Upper
Colorado River Storage Project and Participating Projects. The initial authori
zation under Public Law 84-485 was $ 760 million . Subsequent authorizations
of additional participating projects has brought this total to about $ 1,028 million .
This figure does not include indexing to current price levels which is permitted in
some of the authorizing Acts. Also, it is a ceiling on appropriations and not a
ceiling on the cost of works authorized . We do not feel that this bears any logical
relation to the proposed legislation, but it is an example either of Mr. Moss' lack
of understanding or misrepresentation of the facts relating to his arguments.
Senator ANDERSON . The next witness is Mr. Davis.
STATEMENT OF JOHN D. DAVIS, MEMBER , STATE WATER RE
SOURCES BOARD OF OREGON ; APPEARING ON BEHALF OF HON .
TOM MCCALL, GOVERNOR OF THE STATE OF OREGON

Mr. Davis . Mr. Chairman and members of the committee, my name
is John D. Davis of Stayton, Oreg. I am a member of the State Water
Resources Board of Oregon , and appear before you on behalf of Hon .
Tom McCall , Governor of Oregon , and that board . We sincerely ap
preciate the opportunity to present our views of this important legis
Īation. I might mention in passing that I am also here in connection
with public works appropriations in both the Senate and the House in
behalf of the State of Oregon.
My expenses here are paid by me, and they probably will be reim
bursable by the State of Oregon if I submit a voucher , which I some
times do.
We do not intend to comment on the physical features recommended
for authorization in these bills, but do wish to inform the committee
that the State of Oregon has consistently supported sound reclamation
development. In keeping with these concepts we shall direct our testi
mony primarily to S. 861 , but also, as far as it is applicable , to S. 1242
and S. 1409.
We believe the proposal to authorize feasibility reports to augment
the waters of the Colorado River from sources outside the Colorado
Basin is premature if the source of such water is the Columbia River
or its tributaries. S. 861 directs the Secretary of the Interior to investi
gate and prepare estimates of the long-range water supply in States
and areas from which water may be imported into the Colorado River
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system together with estimates of the probable ultimate requirements
for water within those States and areas of origin for all purposes.
Such studies are currently underway by the States of the Columbia
Basin and by Federal departments. The State of Oregon is expending
$ 332,000 during the current biennium to develop estimates of its future
water requirements. The 1967 session of the Oregon Legislature has
appropriated an additional $ 506,000 to complete these studies and pre
pare a report scheduled for publication in June of 1969. The purposes
are : ( a ) determination of waters, Pacific Northwest, that are surplus
to future needs, State of Oregon '; ( b ) determination of benefits and
detriments to the State of Oregon resulting from proposals to divert
water from the Pacific Northwest to the Pacific Southwest ; and
( c ) provide information to enable the State of Oregon to evaluate and
develop methods of meeting long-range water requirements for all
beneficial uses for the entire State .
The legislatures of our neighboring States of Idaho, Washington,
and Montana have appropriated funds for these States to determine
their long -range water requirements. I might mention in passing that
the studies are already underway in Idaho and in Washington.
Federal agencies are currently undertaking a type I comprehensive
investigation, at an estimated Federal cost of $ 5 million, to determine
water requirements for allauthorized purposes to the year 2020 in the
Columbia River and Pacific Northwest. This Federal study is sched
uled for completion in 1970, a matter of slightly under 3 years. A tech
nical staff has been employed composed of representatives of the
Departments of the Army, Agriculture, Interior, and Health, Educa
tion , and Welfare.
Activities to date have been coordinated under the auspices of the
Columbia Basin Inter-Agency Committee and will be coordinated in
the future under the newly formed Pacific Northwest River Basins
Commission . The river basin commission will provide the vehicle to
develop and coordinate a comprehensive plan through the joint efforts
of private, local, State and Federal interests. This commission must, of
course, have time to get this highly important assignment completed
before consideration is given to exportation of water from the
Columbia system to other regions.
We believe there are substantial opportunities in the Western States
to develop much more efficiency in water use . We commend the Secre
tary of the Interior and water users in the Southwest for their efforts
to date to achieve reductions in loses from evaporation , phreatophytes
and inefficient transmission . We hope Congress will look favorably on
proposals to expand research and accelerate programs to further re
duce water losses.
We strongly recommend that before authorization is approved to
import water into the Colorado River Basin from sources outside
that basin, a full evaluation of the possibility of achieving more effi
cient use of the water presently within the basin be undertaken.
The type of water planning envisioned in S. 861 is substantially
different from project or river basin planning undertaken heretofore
by Federal agencies. The possibility of serious economic and social
loss to the States which are the source of water to be diverted is real
and should not be discounted .
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The Senate has approved S. 20 , to establish a National Water Com
mission . The duties of the Commission include a review of present
and anticipated national water resource problems, making projec
țions of water requirements, and identifying alternative ways of meet
ing the requirements. The Commission is also required to consider the
economic and social consequence of water resource development in
cluding the impact of water resource development on regional eco
nomic growth, on institutional arrangement and on esthetic values
affecting the quality of life of the American people. S. 861, as we in
terpret it, would direct the National Water Commission to give high
est priority in the preparation ofa plan and program for the relief
of shortages in the Colorado River Basin .
We would suggest that water problems are national in scope and ,
therefore, should be first reviewed from the standpoint of national
interests and responsibilities. We would, therefore, recommend that
the National Water Commission be given an opportunity to under
take the assignments and investigations contained in the bill approved
by this committee and the Senate, before it is directed to develop plans
to solve a particular water problem in a particular area . It is our
belief that timing of activities is important in seeking resolution to
national problems. For this reason we request that authorization of
studies directed toward importation of water into the Colorado sys
tem be deferred until the National Water Commission has had an op
portunity to render its report concerning alternative methods of
meeting water requirements and developing means and methods of
evaluating the economic and social consequences of water resource
development.
While the Commission is undertaking its assignment, we believe
there is a concurrent responsibility on the part of the States and the
Federal Government to complete at the earliest opportunity studies
directed toward the determination of long - range future water require
ments.
In addition to the studies underway by the States and the Federal
agencies in the Columbia Basin , we would call the committee's atten
tion to the proposed expenditure of over $ 12 million by Federal agen
cies in the Pacific Southwest to identify needs for water that will
develop within the next 50 years . Incidentally, a large part of this
expenditure will be spent in the Colorado River Basin study. These
type I framework studies are being coordinated under the auspices
of the Pacific Southwest Inter- Agency Committtee. These studies,
like those in the Columbia Basin, should be completed before consid
eration is given to authorization of studies for importation or expor
tation of water.
We have difficulity rationalizing the language of section 305 of S.
861 which refers to decisions that are to be made after the waters are
imported into the Colorado Basin , with the supposed objectivity of
the studies to be undertaken in section 201 and the decision with re
spect to preparation of a feasibility report in section 203. If Congress
is going to request the Secretary to undertake reconnaissance and
feasibility studies of importion of waters into the Colorado system ,
we would strongly recommend that the Congress delete any reference
to decisions to be made after the water, that is supposedly being
studied , has been imported.
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We have the highest regard for the objectivity of the present
Secretary of the Interior but suggest some future Secretary of the
Interior might interpret the language contained in S. 861 as a direc
tive from Congress to find feasibilty for importation of waters into the
Colorado system . This, we are sure, is completely contrary to the in
tent of this committee.
That completes my testimony, gentlemen. Thank you very much for
the opportunity to appear here.
Senator ANDERSON . Mr. Davis, we know that you have done some
very fine work. We are happy to have you here today. I commend
you for the brevity with which you made the statement and appreci
ate it a whole lot.
Mr. Davis . Thank you, sir.
Senator ANDERSON . Senator Jackson .
Senator Jackson . I want to compliment Mr. Davis, Mr. Chair
man, for a very fine statement. He has very properly limited and di
rected his comments to the work that is being done by the State of
Oregon in trying to get its own house in order
regarding water needs.
Second, you have expressed your concern about the question of
water importation, and you have given I think some very cogent rea
sons why you feel the sections in this bill and in the other bills should
not be included. I want to compliment you on a fine statement . That
is all .
Mr. Davis . Thank you , sir.
Senator ANDERSON . Senator Kuchel.
Senator KUCHEL . Mr. Davis, I want to just say for the record that
the U.S. Senate and this committee are both honored to have your
former very able Governor made a member of our committee. There
isn't anyone in the U.S. Senate for whom I have any higher respect
than Mark Hatfield , and I have no doubt that he well and ably repre
sents the views of your people on this committee.
Just a couple of questions. First, does the Governor of Oregon take
a position pro or con on the construction of the central Arizona
project.
Mr. Davis. No, sir ; he does not .
Senator KUCHEL. It seems to me that one of their best forward steps
that Congress took was in considering and in acting upon the so-called
intertie proposals. Here was where there was some surplus power in
the Northwest, which could be utilized beneficially in the Southwest.
You had problems regarding preference. You had the question of
whether or not it would be possible if an intertie agreement were
entered into , to recapture some of the power subsequently if the North
west grew .
And finally we got an agreement where all parties, the States in
volved , the public agencies, the privately owned utilities put together
a legislative package that presumably will be of a good deal of benefit
to the entire Pacific
coast region .
I say that because in good faith , if I can try to speak out as a Cali
fornian, and just as a citizen of Western America, that if it were pos
sible sometime for any other system to be used in an area of deficiency
I think it would be in the interests of the Nation . I rather imagine you
might agree with me and give an affirmative to that generalization, or
would you ?
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Mr. Davis. Senator Kuchel, I think the two situations are not com
parable. I shouldn't attempt to lecture you on this sort of a situation .
Senator KUCHEL . You would disagree.
Mr. Davis. I would disagree, sir. The electric situation is one and
the water situation is another. In respect of the interchanges of power
between the regions, it runs both ways. The benefits occur for both
areas. The power runsboth ways.
True, the large supply of power will come from the Northwest to
reduce the utilization of high cost steam operations in California
substantially, shut down high cost steamplants. But those steamplants
are in standby. There is asmuch power availability in California as
there is power coming in over the line.
The power which is being sent south from the Northwest can be
knocked off the line , can be switched off at any time, and the steam
power can be brought on the line in California to pick up the load, so
that the problem of cutting off California in this situation, when the
power is needed in the Northwest, is not anticipated to be a serious one.
But the same is not true of a water supply . If we are feeding water
from the Columbia River to a lot of dry farmers in California and
Arizona and to the cities of Los Angeles and Tucson , et cetera , that
water can't be cut off. Once it starts feeding into this area, Senator , it
can never be cut off.
I don't think you can ever establish rights in the States of origin
which would ever permit that. This would be contrary to any good
national policy to treat people in this fashion. So again I repeat what
I said earlier : the thing to do is to determine what the problem is in
the Southwest, determine what your future quantities of diversion are
going to be, what you are going to need in the long term , complete our
studies in the Northwest, and then see where we stand, Senator.
We feel that what is contained here in titles I and II , I believe it is,
of your bill , Senator, is a prejudgment of the situation. That is the
only thing we quarrel about here .
Senator KUCHEL. I think that is a very frank statement, but it does
seem to me that your approach would lead inevitably to an agreement
with the broad generalization that I stated a few moments ago, that
where there is in America any basic surplus resource that could be
beneficially used in another part of our country which is deficient, that
that resource should be used rather than wasted . I don't think we
disagree on that .
Mr. Davis . Senator, California and Arizona are as much a part of
my country as they are yours. This is very true.
Senator KUCHEL . That is an indication that there is a chance that
you would agree.
Mr. Davis. Senator, we just disagree on whether the facts are as they
are anticipated or inferred by your bill , and we ask for time to do the
job.
Senator KUCHEL. When I made that statement a moment ago , truth
fully, I didn't want it directed to my bill . I wanted to direct it to a pol
icy agreement that perhaps you and I might enter into.
Mr. Davis . Speaking personally, I think it is entirely possible that
these studies may find that in the very long term we have waters in the
Columbia River which might be utilized elsewhere.
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Senator KUCHEL. Thank you very much .
Senator ANDERSON . Senator Allott.
Senator Allott. Mr. Davis, I am very happy you appeared here. I
think your State water resources board is charged with the same re
sponsibilities our water conservation board in Colorado is charged
with ; is it not ?
Mr. Davis . I have never read the legislation creating the board,
Senator.
Senator ALLOTT. In the broad area of conservation and use and de
velopment of water.
Mr. Davis. Well , this isn't our mission in life essentially. Our respon
sibility in Oregon is to review the availability of water, to determine its
program , its use for the future, and control it.
We have a developmental responsibility which is as yet pretty well
undefined by the legislature, but we have lent our efforts toward effec
tive assurance, assurance of effective utilization of water.
Senator ALLOTT. Strangely enough I agree with a lot of what you
say here. You won't believe this, but I think it is fine that Oregon has
taken the three steps that you have defined on page 2 to evaluate its own
water resources. I think every State in the West has to do this. We have
been involved in this in my State for many , many years, as you
know .
I would like to inquire about one thing. What department is
charged with the responsibility for this Federal study ; do you know ?
Mr. Davis. For the Federal study ?
Senator ALLOTT. Yes. You have said that Army, Agriculture, In
terior, and HEW are participating, but I would like to know where the
appropriations came from. I don't remember its authorization.
Mr. Davis. The appropriations are made, as I understand them , to
the various Federal agencies participating in the study. You will find
them in each agency .
Senator ALLOTT. And no one agency is charged with the respon
sibility .
Mr. Davis. No one agency is charged with all of them .
Senator ALLOTT. With the responsibility of them .
Mr. Davis. I think that is true. The Pacific Northwest River Basins
Commission will inherit the job or has inherited the job of coordina
tion of the studies.
Senator ALLOTT. I want to say to you that I believe absolutely in
what you say at the bottom of page 3 :
The possibility of serious economic and social loss to states which are the
source of water to be diverted is real and should not be discounted .
I would be the last one on this committee to ever try to advocate
or engineer in any way a steal on water, and there is no other way to
describe it because that is what it would be a steal on water that
belongs to other States and which is needed for their development.
But it seems to me, Mr. Davis, that what you have said here, and it
is a very valid point to discuss, is this: That by eliminating the pro
visions in Senator Kuchel's bill — and I suppose the same remarks
would go to the bill submitted by me, would they not ?
Mr. Davis . Yes, sir .
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Senator ALLOTT. That what we are being kept from doing is not
from diverting water but simply from finding out whether such a plan
is ever going to be feasible . I don't know , and I don't think anybody
else knows at the moment but what waters might be diverted from
northern California to help alleviate this serious shortage, and we
are here simply because we feel that Arizona does need this.
We also need to be protected, but Arizona does need the central
Arizona project. It seems to me the question is not whether we are
going to engage in a commitment to divert waters from Oregon or
northern California or the Colmbia River, but if we take the position
that you have taken, we are not even going to be permitted to look
at it and study it for the purpose of finding out 2 or 3 or 5 years down
the line whether or not it is feasible.
I don't know it, and I don't think there is a man in the United States
today that can answer the question of whether or not these diversions
are feasible. But in view of the serious situation not only in Arizona
and California but in Colorado, Wyoming, Utah, and New Mexico, it
seems to me that no one can support the position of saying, well, you
just don't even have a right to take a look at it, and that is all we
are asking for.
My bill calls for a feasibility study. I think Senator Kuchel's bill
asks for a reconnaissance study, and this is all we ask. This is all we
want. We want to inquire. We want to find out. And it might be that
after we have gone down this road a ways, we would find out that con
sidering the future needs of Oregon, the future needs of Washington
although I don't know what they are going to do with 160 million
acre- feet flowing into the ocean - but we might find out the probable
needs of your State, the State of northern California and the diver
sions that would be made from northern California to southern Cali
fornia, that none of these are feasible. But for God's sake, we ought
to have a right to look at it .
Mr. Davis. Senator, may I comment.
Senator ALLOTT. I wish you would , sir .
Mr. Davis . Between the Federal Government and the States, we are
spending something on the order, the Congress is spending and the
States are spending, of $14 to $ 16 million to make these studies now.
When these studies are done , I think the facts will be substantially
available, Senator.
We would recommend that the National Water Commission have
the responsibility on a broad -gage basis to look at the whole sociologi
cal and policy theory of such major resource diversions, and this is
taking gold from one region and moving it to another. It is taking
a major asset from one region to another, and it ought to be looked
at in these terms, in its long -term sociological implications.
And then the National Water Commission ought to pull together
the figures and the information which will become available within
a matter of something less than 5 years, and give the Congress a deter
mination, a decision, at least the information, on which you can
proceed .
But we do object to handing the contractor, the builder , the Bureau
of Reclamation , the job of making the feasibility study, making the
reconnaissance report, and in effect prejudging the case by detailing
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how the imported water is going to be used before they build the
canals.
This is the way we feel in the Northwest , Senator. We think we
are doing the job of getting the basic information.
Senator ALLOTT. For which I applaud you .
Mr. Davis. It is underway, sir.
Senator ALLOTT. I say I applaud this. I think it should be done .
But certainly-- let me ask you this question : With relation to the
National Water Commission which is not law , there is no such com
mission
Mr. Davis . Yes, sir.
Senator ALLOTT. We don't know whether there will be such a com
mission this year or next year or the year after that or the year after
that . As a member of this committee, I offered an amendment to that
which would set up criteria for certain professional members of that
Commission . That amendment was defeated. I offered a further amend
ment on the same bill to provide that the studies of the Colorado River
Basin seem to be the most acute. They are far more acute than yours,
you will agree with that.
Mr. Davis. Yes , the shortages, the potential.
Senator ALLOTT. Should become the first order of business with the
commission . That was defeated .
Now , even if you finish your study and complete it , we will not
know or have any idea at the end of 5 years whether, engineeringwise,
there is any feasibility whatever to the importation of water, even if
you find that you have got it running out of your ears at the end of
5 years. We will not know any more than we do now , and this is all
we are asking.
We are asking for an opportunity to take a look at it, and I cer
tainly don't think this is an unreasonable attitude .
Mr. Davis. Senator, if you are simply referring to the physical
aspects of importation, I can't comment on them . I am not an en
gineer. But I have talked to engineers who tell me that these deter
minations are not difficult to make.
The surveys can be made rather easily and rather rapidly . The facts
about pumping and the costs of pumping to particular heights and in
particular quantities are well known. The cost of building a canal is
well known. Estimates of reservoir costs based on predetermined ca
pacity, in varying capacity, is known, and these are things that can be
pulled together rather fast.
But the things which are difficult to do are the basic studies of what
alternatives you have, Senator, in the Colorado River Basin , what our
long-range use and requirements are going to be in the Columbia River
Basin.
These things take time, but it is the long -range things , the time
consuming things that we are investigating. We are hard at them .
Senator ALLOTT. Are these any real reasons, Mr. Davis , why the
engineering facts which would ultimately determine feasibility could
not be worked on at the same time ? It is true the cost of pumping
against a certain head is well known . It is true that we have a pretty
good idea in the West of what it costs to construct canals and reservoirs
and drops and all the other things that go with this, but this would be
a mammoth undertaking, and is there any reason why this should not
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go along with the study that you have performed to determine the
availability ?
Mr. Davis. To us there is a very good reason , Senator. It is putting
the cart before the horse, and we think looking at it up there, perhaps
we are parochial, but we think it is an advance commitment toward
something which may never occur . We don't know whether it is jus
tified , and the justification must, we think, be found before we start
building, before we talk of building.
Senator ALLOTT. I don't believe we can blame you at all for being
parochial in the sense in which you use it . We are all parochial in that
sense. We have to be. But I can't quite agree, I am sorry, with your
conclusion that it is putting the cart before the horse. It seems to me
like it is putting two frontwheels on an automobile instead of trying
road with one.
togo down the
Mr. Davis. Well, there we must differ I guess, Senator, and I am
Sorry , sir.
Senator ALLOTT. Thank you, Mr. Davis .
Mr. Davis. Thank you .
Senator ANDERSON . Senator Fannin ?
Senator FANNIN . No questions.
Senator ANDERSON . Thank you very much .
Senator JACKSON. A very finestatement.
Senator ANDERSON . Mr. Raushenbush .
STATEMENT OF STEPHEN RAUSHENBUSH , CONSULTING ECONO
MIST TO THE NATIONAL PARKS ASSOCIATION , WASHINGTON ,
D.C.
Mr. RAUSHENBUSH . Mr. Chairman and members of the committee,
my name is Stephen Raushenbush , a consulting economist at the Na
tional Parks Association . I appreciate this opportunity to appear be
fore you to present a statement by the president of the association ,
submitted on invitation .
I have been a consultant to the association in a number of technical
studies it has made during the last several years on Colorado River
resources management problems.
I am acquainted with the economic parts of this statement and
would be happy to comment on specific problems with which it deals,
or to answer questions which you may have on them .
I am also submitting a brief résumé of my own professional
background.
Mr. Smith's statement is as follows :
The National Parks Association is a private, nonprofit, educational
and scientific association concerned primarily with the protection and
restoration of the natural environment generally. It publishes the
monthly National Parks magazine, received by all members, about
35,000 persons.
It is a privilege and a pleasure, he says, to respond to your welcomed
invitation to submit testimony on the program of the administration
to get water into central Arizona promptly, without dams in the
Grand Canyon or the Colorado, and to enlarge Grand Canyon Na
tional Park.
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The administration proposal , as we understand it , is a simple, eco
nomical, commonsense plan ; namely, that the Bureau of Reclamation
be authorized to construct the aqueducts and pumping plants necessary
to transport water from the reservoirs behind Parker and Davis Dams
on the Colorado River into central Arizona , and to purchase the power
from the new combination of privately and publicly owned utilities
known as West, participating in the financing of a new thermal power
plant which would be constructed for that purpose ; the plan contem
plates further the enlargement of Grand Canyon National Park , es
sentially to include the reach of the river between the park and Glen
Canyon Dam and the withdrawal of the authority of the Federal
Power Commission to license power projects on the Colorado between
Mead Reservoir and Glen Canyon Dam .
The bills which you have under consideration today , S. 1013 on the
central Arizona project, including the restrictions on the Federal
Power Commission, and S. 1300 to enlarge the park , would in com
bination implement the administration proposal.
I shall have a few specific comments and some minor reservations in
regard to particular provisions of these bills, but taken together they
would carry out an overall program to get water into Arizona and
protect the Grand Canyon which is very definitely in the national
interest .
It is our understanding that the plans embodied in these measures
are the program of the President of the United States; it is in general
an excellent program .
I made a similar proposal, Mr. Smith goes on , to the subcommittee
on Irrigation and Reclamation of the House of Representatives on
August 31 , 1965. It is gratifying to find that these recommendations
have received such a firm stamp of approval by the President . I sub
mit the testimony given at that time for the record in the present
hearings with considerable satisfaction .
I reviewed these earlier recommendations recently and reiterated our
position by editorial in the March 1967 issue of National Parks maga
zine, which I would also like to submit for the record.
This editorial reviews many proposals which we made for solving
the water problems not only of Arizona but of the entire Pacific South
west, during the period when the issues have been under discussion .
We showed , for example, that the proposed Bridge Canyon Dam was
and is unnecessary as a money earner for any basin account because
the water which would be sold in central Arizona would earn much
more money than the Bureau of Reclamation originally said it would
earn .
We showed that the proposed Marble Canyon Dam was uneconomic
for the production of firm power for pumping purposes because this
power would cost 4.2 mills or more while power produced by coal
fired thermal plants would cost from 3 to 4 mills or less, according to
Commissioner Dominy of the Bureau of Reclamation .
We showed, furthermore , that peaking power produced at Marblo
or Bridge Canyon and carried long distances to loan center at Los
Angeles would be doubtful profitability in competition with atomic
power, coupled with pumped storage , at load center. Expert testimony
by Dr. Carlin and Mr. Moss before the House committee has demon
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strated this quite fully . Certainly, the repayment schedules and the
representations made in behalf of these hydroelectric power projects
with respect to the accumulation of funds for reinvestment were du
bious in the extreme.
We submitted testimony in the recent hearings in the House on
these matters that if it should be thought desirable to build up a large
basinwide fund for reinvestment in additional water supply facilities,
the most economical way to do it is to provide for a deferrable con
struction loan to a basin agency at 314 percent which would be rein
vested at 5 percent in savings banks or AAA or AA bonds.
If $ 100 million were invested and reinvested in this manner, the
fund would have more money in theyear 2047 thatit could get from the
investment of $ 670 million in Bridge and Marble Canyon Dams to
gether ; it would be about $ 1.75 billion, instead of $ 1.33 billion .
Mr. Stephen Raushenbush, counsulting economist to the associa
tion , submitted a table before the House committee which I am in
cluding in this statement at this point.
But,basically, what we have been saying is that the important thing
is to get water into central Arizona promptly, and that the way to do
this is to build the necessary aqueducts and pumping plants, buy the
power , and start pumping.
We have said that such a clearcut commonsense central Arizona
project should be coupled with the equally sensible Grand Canyon
protection program ; for this purpose, the entire reach of the Colorado
River between Mead Reservoir and Glen Canyon Dam , with due con
sideration for the interests of the Indians along the river, should be
incorporated either into a Grand Canyon National Monument or an
enlarged Grand Canyon National Park
The current park enlargement bill , S. 1300, which is intended to im
plement the President's program , accomplishes this protective purposes
admirably for the portion of the river between Grand Canyon Park
and Glen Canyon Dam ; the central Arizona project bill, S. 1013,
accomplishes the protective purposes adequately for the present by
suspending the authority of the Federal Power Commission to license
power and storage projects on the river between Mead Reservoir nd
Glen Canyon Dam.
This is a vital portion of the combined proposal. Without it, the em
bittered controversy over the Grand Canyon would undoubtedly, as a
matter of simple fact, explode into flames once again and endanger the
central Arizona project itself.
I do not have to explain to this committee, which is well acquainted
with this subject , that Bridge Canyon Dam , misnamed Hualapai Dam
for propaganda purposes, was not proposed as a reclamation project ;
nor would it conserve water, but on the contrary, evaporate it ; nor
explain that its function was to generate and sell hydroelectric power
and accumulate money, although it was doubtful whether it would pay,
for the eventual construction of additional water transportation
facilities.
Surely , it has been demonstrated sufficiently by now , by the National
Parks Association studies mentioned above, and others, that Bridge
Canyon Dam cannot be justified for the purposes for which it was in
tended. Many of us are satisfied that once the problem of water for
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Arizona has been settled in the manner presently proposed , Congress
will never see fit to authorize a dam of any kind at Bridge Canyon.
In consequence , the suspension of the authority of the Federal Power
Commission to license projects between Mead Reservoir and Glen
Canyon Dam quite probably settles this issue permanently ; this step,
as a bare minimum should certainly be taken at once .
On the other hand, within this long-term perspective, it would seem
quite sensible to enlarge the boundaries of Grand Canyon Park at once ,
to comprise the reach of the river between Mead Reservoir and the
park , as well as the reach between the park and Glen Canyon Dam .
There is no sound reason why this additional protective step should
not be taken at this time, and we would recommend it.
I have, indeed , only one other reservation about the program as
offered ; namely, the undesirability of the authorization of Hooker
Dam and reservoir in such fashion as to intrude on the Gila wilderness.
Congress has only recently enacted the Wilderness Act, whereby this
area, among others, was given supposedly permanent protection in
natural condition , free from the works of man.
Approval of the proposed reservoir in the Gila wilderness would
contradict this action taken but recently by Congress itself . Grave
doubt would be case for the future on the security of other wilderness
areas protected by congressional action.
This particular project appears to be in fundamental conflict with
the beneficial protective purposes of the administration plan, and in
our judgment should be omitted .
In the background of the discussions on Colorado River develop
ment for several years we have had the proposal for a National Water
Commission . The proposal has been embodied in S. 20, introduced by
the chairman of this committee, and a lengthy list of eminent
cosponsors.
I have long been an advocate of the establishment of such a Com
mission ; we need to bring together the best policy minds in the coun
try on water management questions and give them a chance to make
policy recommendations through the President to Congress ; this can
done by the operating agencies, whose recommendations are of
necessity always influenced by narrow administrative and economic
pressures ; moreover, the need is not for the contribution of specialists,
important though these always are, but for thecontributionsof policy
minds, concerned with long-range goals, and the general national
interest.
With these thoughts in mind, the proposal for a National Water
Commission should stand on its own feet ; it should not be incorporated
into legislation related mainly to one river basin, as has been done
with the current Lower Colorado Basin legislation in the House of
Representatives.
A completely independent National Water Commission , concerned
with policy and not with operations, representing the Nation and not
the agencies and other special constituencies, is the primary current
necessity in the national water management field. The National Water
Commission proposal is highly meritorious and should have separate
consideration by this committee on its own merits.
It would seem to many of us that sound national water policy
applied to the Colorado River Basin , the Pacific Southwest, and the
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Pacific coast, would dictate programs rather different from the grand
iose schemes which have been presented in recent years.
First of all , good policy calls for the simple commonsense central
Arizona project we now have under consideration, coupled with a
comprehensive canyon protection policy , comprising the entire reach
of the Colorado River between Mead Reservoir and Glen Canyon Dam .
Secondly, however the question arises whether southern California
will continue to wish for the further concentration of population
there; if so , the necessary supplemental water can be provided more
economically , in all probability, looking into the future, by atomic
desaltation plants, as contrasted with new aqueducts to bring water
from northern California . The cost of such plants will be declining
during the next decade or so , and the cost of the aqueducts and dams
will be rising
The absurdity of these enormous projected future waterworks be
comes more apparentwhen we realize that they will eventually involve
the further transportation ofwater from the Columbia River Basin
and the Northwest generally into northern California. All this fore
shadows fantastic water diversion from Alaska at enormous costs; the
social, ecological, and even meteorological dislocations would be so
vast as to foreclose rational consideration .
It makes much more sense , in the judgment of many of us, to let the
people go where the water is. The Pacific Northwest has abundant
water; it has more water than a much larger population will require.
Growth can take place here without inhuman overcrowding. Conges
tion has already passed the limits of human endurance in southern
California .
Some of us think that if California were an independent nation ,
faced with the vast tides of immigration presently crossing itsborders,
it would resist the invasion by force of arms if necessary ; it makes
little sense to clamor for more water in southern California to facili
tate the deleterious growth of malignant congestion.
In the same vein, one might suppose that the Pacific Northwest
would properly resist by all legitimate methods any channeling of its
abundant water supplies into other regions. I suspect that it would
have the support of the Nation in such resistance.
Briefly , then, the elements of a good water and population program
for the west coast and Southwest would seem to be : retention of
Pacific Northwest water in the Northwest ; retention of further north

ern California water in northern California ; provision of additional
water resources in southern California by atomic desaltation plants
in case southern California thinks it wants more crowds ; and the
prompt solution of Arizona's water problems and the protection
of the Grand Canyon, essentially by the program the President of
the United States has proposed, subject to the minor reservations
we have made, in the legislation pending before this committee.
In closing , let me say to the chairman and members of the com
mittee, that I greatly appreciate the invitation to present this state
ment, this opportunity to offer my views, and the courtesies which
have been extended to us.
( The table above referred to, together with the attachments to the
statement, follow :)
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CENTRAL ARIZONA DEFERRED CONSTRUCTION LOAN
This table shows how much more the Colorado Basin States can gain from
a $ 100 million deferred construction loan, repayable in 50 years at 3.25 % , in
vested successfully in 5 % interest-bearing industrial and state-guaranteed rev
enue bonds, than they could from $670 million invested in Hualapai and Marble
Gorge dams and powerplants.
( 1) That loan will produce $604 million, 67 % more than the dams by Year 2025.
( 2 ) It will produce $ 1,747 million, 30% more than the dams by Year 2047.
( 3 ) It will provide the same $ 184 million in irrigation aid for CAP by Year
2025 .
Capital accumulation

Calendar year

Year of
loan life

Interest component

1968 .

1

1977.

10

1987

20

1997 .

30

do .

2007

40

do ..

2017 (year of repayment with interest repay .
ment).

50

do .

0.05 percent.

0.551 percent (9 years ).

0.628 percent ( 10 years) ..

Accumulated
capital
(millions)

$ 105.0
1 -4.0
101. O
156.6
-4.0

152.6
248.4
--4.0
244. 4
397.9
-4.0
393.9

641, 2
-4.0
637.2
1,037. 4
-4.0
1,033. 4
-500.0
533.4
787.8
-184.0

2025 (key year ); identical with Bureau's aid to
CAP irrigation year 2025 (Bureau's dams
$ 361,300,000 ).

58

2027

60

2037

70 0.628 percent (10 years ) .

1,077.2
-4.0

2047 (key year ) (Bureau's dams $ 1,335,500,000) -

80

1, 073. 2
1, 747.1

0.477 percent (8 years) .
Available .
0.1025 percent (2 years) .

0.628 percent (10 years ).
Available

603.8
665.7
-4.0
661.7

1 A $4,000,000 operations charge is deducted at the beginning of each 10 -year period .
Raushenbush , Stephen , educator, author ; labor relations manager, clothing
industry, Rochester, N.Y., 1919–20 ; engaged in travel and oil industry, Vene
zuela and Mexico, 1920–22 ; staff member, Bureau Industrial Research , New
York City, coal industry , 1923–25 ; sec. National Com. on Coal and Power,
1926–29 ; asst. prof. Dartmouth Coll., 1929–30 ; chief investigator Legislative In
quiry on Pub. Utilities, Pa., 1931 ; dir. Industrial Relations, Pa. , 1931-34 ; chief
investigator Legislative Inquiry on Sub - Standard Industries, Pa. , 1934 ; chief
investigator and sec. U.S. Senate Munitions Inquiry, 1934-36 ; lecturer Pendle
Hill Post-Grad. Sch . 1938–39 ; with Bituminous Coal Div ., U.S. Dept. Interior
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1939–41, Chief, Bureau of Economics and Statistics, Power Div. , U.S. Dept. of
Interior, June 1941 - Jan. 1947 : on tech. staff, U.S. Naval Attache's Office, Lon
don , 1942 ; cons. on resources C.N. , 1947–50, also Pub . Affairs Institute. Author :
The Power Fight, 1932 ; The Final Choice ( with wife ) , 1937 ; The March of
Fascism , 1939 ; Our Conservation Job, 1949 ; also articles. Editor : The Future
of Our Natural Resources, 1952 ; Pensions in the Economy, 1955 ; Productivity
and Employment, 1956.
[ From the National Parks Magazine ]
BRIDGE AND MARBLE CANYON DAMS
My name is Anthony Wayne Smith. I am President and General Counsel of
the National Parks Association , which is a private, non - profit, membership or
ganization , educational and scientific in nature, with about 30,000 members
thorughout the United States and abroad . The Association publishes the month
ly National Parks Magazine received by all members. I am an attorney admitted
to practice in New York and the District of Columbia and a specialist in river
basin planning and natural resources management. I appreciate the invitation
to present this statement to the Sub -committee.
Analyses of the Central Arizona Project and the Pacific Southwest Water Plan
by Mr. Stephen Raushenbush , former Chief of Research , Power Division , Depart.
ment of the Interior, now economic consultant to the National Parks Associa .
tion , were published in the National Parks Magazine, April and June, 1964 .
Supporting data for the conclusions reached by Mr. Raushenbush were tabulat
ed at the request of the Assistant Secretary of the Interior, Mr. Kenneth Holum ,
later that year and submitted to him and Commissioner Dominy of the Bureau
of Reclamation, together with a covering memorandum and letter of transmittal.
I submit copies of all these documents for your convenience ; much of what I
have to say in my present testimony is based on the data previously made public
in these documents. I submit also copies of the current September 1965 issue of
National Parks Magazine which contains editorial comment on the problem be
fore you . If the Subcommittee, the Committee, or the Committee staff desire
further information on any points which I may deal with or which are covered
in the supporting material, we shall be happy to attempt to supply it.
In recommending recently that authorization of the proposed Bridge Canyon
dam on the Colorado River below Grand Canyon National Park and Monument
be deferred for more careful study and later consideration , the Bureau of the
Budget rendered a significant public service.
Bridge Canyon dam , if constructed to the elevation presently proposed by the
Department of the Interior, would flood reservoir water into Grand Canyon
National Monument throughout the entire length of the river through the monu
ment and into Grand Canyon National Park some 13 miles. Such inundation
would be in violation of the established national policy against reservoirs in
national parks and monuments ; it would not fall within the proviso of the Grand
Canyon Park Act which has been relied upon to justify it, and which I shall
discuss in a moment.
The scenic resources of the Grand Canyon of the Colorado, whether in the
monument or the park , are irreplaceable. These resources have world -wide sig
nificance, and their wanton destruction for questionable utilitarian purposes
would have serious repercussions on the American image abroad. The cultural,
scenic, and ecological values at stake in this situation are, of course, intangible ;
they cannot be measured in dollars and cents as monetary economic advantages
can ; but in our judgment, which we think is likely to be the ultimate judgment
of the American people as a whole, they far outweigh the very doubtful dollar
values on which these projects purport to be justified.
While the Secretary of the Interior has recommended the authorization of
Bridge Canyon dam, and the project has been a favorite of the Bureau of Re
clamation for many years, other agencies of the Department of the Interior seem
ingly dissent. The National Park Service has stated that the reservoir would
inevitably result in the loss of park values of national significance. The Bureau
of Outdoor Recreation has stated that no new recreation benefits can be claimed ,
and pointed to the unusual existing recreation values of the area and the ad
verse effects the reservoir would have on them ; it has elaborated its position at
some length along such lines. Unfortunately, we have the impression that these
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agencies do not feel entirely free to state their honest opinions in this situation ,
in view of the position of the Department ; if this Subcommittee has not already
done so, I would suggest that the Directors of the National Park Service and
the Bureau of Outdoor Recreation be called to this stand and asked to state their
views as they would state them if they were not component parts of the Depart
ment of the Interior. You might also wish to call two former Directors of the Na
tional Park Service, Conrad L. Wirth and Newton B. Drury , again with the
reassurance that their uninhibited opinions are being sought.
This Subcommittee and the full Committee will, in our opinion , wish to give
careful consideration to the implications of the last sentence in Section 302 of
the proposed legislation , which says that " the Congress hereby declares that the
construction of the Bridge Canyon dam herein authorized is consistent with the
Act of February 26, 1919 ( 40 Stat. 1175 )," the Act which created Grand Canyon
National Park .
The Grand Canyon Park Act contains the following Section 7 :
" That, whenever consistent with the primary purposes of said park, the
Secretary of the Interior is authorized to permit the utilization of areas
therein which may be necessary for the development and maintenance of a
Government reclamation project.” ( U.S.C. , title 16, sec. 227.)
Obviously, the questions are whether the utilization of areas of Grand Canyon
National Park for the Bridge Canyon reservoir is consistent with the primary
purposes of the park and necessary for the development and maintenance of a
reclamation project.
The entire tradition of the protection of national parks in this country is elo
quent testimony against the propostion that flooding a reservoir into Grand
Canyon Park is consistent with the primary purposes of the park ; we suggest that
by far the dominant sentiment of the American people runs counter to the declara
tion of consistency contained in the measure under consideration .
Moreover , it is quite clear that this use of the land is not necessary to any Gov
ernment reclamation project. Bridge Canyon dam could be eliminated complete
from the Central Arizona Project, as far as pumping is concerned, and such
elimination would not have the slightest effect on this project ; the pumping power
could be supplied entirely from Marble Canyon . Bridge Canyon has been repre
sented as being entirely a peaking power project , and this has nothing whatsoever
to do with any Government reclamation project ; it has been represented as a
money - earner for the construction of reclamation projects elsewhere ; but such
money can just as well be provided out of the general treasury, and Bridge
Canyon is not necessary to such financing. If it be true, as now suggested, that
Bridge Canyon may be used to provide a small measure of pumping power , it is
not necessary that it should be so used. There is no way in which the language
of the Grand Canyon Park Act can be tortured into consistency with the provisions
of the measure under consideration . Needless to say, Congress is privileged , if it
wishes to modify basic national policy in regard to park protection, to do so ; but
in that event, it would be preferable, in all candor, to state frankly that such a
course had been chosen . A declaration of consistency where no consistency exists
would , in our judgment, be unbecoming to the Congress of the United States.
I need hardly say to this Subcommittee, which is already well informed about
these projects, that neither Bridge Canyon nor Marble Canyon dam will store
any water whatsoever for irrigation purposes ; in fact, both of them will cause
severe losses of the irreplaceable water resources of the Pacific Southwest
through evaporation .
Nor will Bridge Canyon be used in any significant measure for pumping water
into central Arizona or elsewhere. In the original proposal for the Central Arizona
Project and the Pacific Southwest Water Plan , advanced by the Department of
the Interior, Bridge Canyon would not have been used at all for pumping ; its
functions would have been to supply peaking power, mainly for sale in California ;
it would earn money for the Basin Account which could be used for subsequent
projects, mainly in California . We have been told recently that some of the Bridge
Canyon power would be used for pumping, but a relatively small amount ; ap
parently the purpose of this adjustment is to bring the project within the excep
tion of the Grand Canyon Park Act as a reclamation project ; but the power is
not needed for this purpose.
As originally presented, Bridge Canyon was to produce and sell peaking power
at about 6 mills ; after the retirement of the investment, it would earn money
for a Basin Account for new construction, mainly in California . This inducement
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was thought to ensure support by California for the project as a whole. However,
there seems to be no good reason why any further projects, if desirable , should
not be financed directly from the general treasury of the United States ; such
direct financing might give Congress greater control over the basic decisions ;
moreover, the projects could be authorized later, if, as, and when the need for
them because more apparent.
But the truth is that Bridge Canyon dam is not needed as a money - earner. A
much larger percentage of the water which will be pumped into central Arizona
from the lower Colorado River near the Mexican border pursuant to any Central
Arizona Project will be sold at high municipal and industrial prices, as con
trasted with low irrigation prices, than the Department of the Interior originally
represented. At least 100,000 acre feet more municipal and industrial water will
be sold at $ 45 an acre foot than originally stated ; this is in contrast with irriga
tion water at $10 an acre foot ; if realistic estimates of urban population growth
and water consumption are made, the shift may be much higher.
The result is to make the Central Arizona Project more of a money -earner,
considered merely as a water -pumping project, than was represented to the
public ; Bridge Canyon becomes a fifth wheel, even if we really want to earn
money in this way in a public enterprise. There may be some people who would
question the desirability of the Government getting into purely money -making
operations of this kind : I suggest that the Committee give careful consideration
to this question.
We had originally supposed that the changeover from irrigation to industrial
and municipal water in Arizona would be even higher than the amount I have
mentioned . Certain it is that M&I use will grow much more rapidly than that
in the Phoenix - Tucson area. However, it seems that some of this M&I use will
be satisfied from water in the old Salt River Project ; this is a situation where
the land owners acquired a vested interest in reclamation water at low prices
and can retain that interest even though the water is put to a much more profit
able use by municipalities and industries. The old laws provided no safeguards
against such speculative profits. The land owners and water users can therefore
split the difference, and Salt River water will be more attractive than Central
Arizona Projeect water. We suggest that the Subcommittee look into this situa
tion very carefully ; you might wish to call Commissioner Dominy to the stand
on that point.
There is another question which deserves attention by this Subcommittee.
There will be a considerable amount of effluent from the municipal and industrial
projects using both Salt River and Central Arizona Project water. It is not at all
clear who will get the advantage of this water ; who will own it, buy it, reap
the profits inherent in it. Much of it may have great value for both irrigation
and fertilizing purposes. This Subcommittee might consider safeguards against
unreasonable speculative advantages going to persons who do not deserve them ;
Commissioner Dominy might be able to shed some light on this question.
There will also be some exchanges of water among these various projects in
Arizona : Salt River, municipal effluents, and the CAP, which become rather com
plex ; in view of the amount of land speculation likely to be involved, you might
wish to question the Commissioner on these points.
Bridge Canyon dam and reservoir would be highly destructive in terms of the
scenic, recreational, ecological, and cultural values of the Grand Canyon in both
the monument and the park . It is not needed , and it is of questionable desira
bility, as a money-making project. It will not store any water for irrigation any.
where, but will, on the contrary, evaporate water ; it will do little, if any,
pumping. Its only value, if any, would be for generating power, and I would
now like to turn to this point.
About a year ago a spokesman for the Bureau of Reclamation stated that the
cost of power generated at coal-fired thermal plants in the Colorado Basin was
being brought down to 5 mills a kilowatt hour or less. Just a month ago the
Commissioner stated that it was coming down, in larger plants, to 3 or 4 mills
or less. Bridge Canyon dam will produce peaking power at 6 mills ; with firm
power at 3 or 4 mills or less, it would behoove this Subcommitte to inquire very
carefully into the profitability of peaking power at 6 mills. The Department
of the Interior has not yet demonstrated , as far as we know, that Bridge Canyon
dam would pay its way, principal and interest, over the 50 -year repayment
period, as a peaking power plant, as against such competition .
The Office of Science and Technology has indicated that nuclear power pro
duced by the fission process, in conjunction with the desaltation of saline water,
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will probably be available within the next 10 or 15 years at a cost of 3 or 4 mills.
There have been suggestions that such power will be well adapted to peak load
purposes, and not merely to base load. If so, Bridge Canyon dam cannot be
justified for peaking purposes ; this last possible justification collapses. Pre
sumably , this was one of the questions which the Bureau of the Budget thought
should be very carefully examined before this project had serious consideration
for authorization . It seems quite likely that in the 4- or 5 - year period suggested
by the Bureau for restudy, it will become abundantly apparent that better
alternatives than Bridge Canyon for peaking power production exist.
Since the time when plans were crystallized for Bridge and Marble Canyon
dams by the Department of the Interior, a serious doubt has been growing as
to the probable quantities of water available in the Colorado River Basin. The
very low flows of recent years may be more typical than otherwise. If so , the
big reservoirs, including Glen Canyon, and most certainly Marble Canyon and
Bridge Canyon, will not fill or refill on schedule. To the extent that their sched
ules are unmet, interest on the investment will rise, and power costs with it ;
Bridge Canyon power might be 6.5 mills instead of 6 mills, making it even more
vulnerable to competition from coal- fired and nuclear -fission energy . By the time
the waiting period of 4 or 5 years suggested by the Bureau of the Budget has
passed , we shall have better information on weather cycles in the Basin ; this is
another excellent reason for denying authorization .
Just beyond the horizon is unclear fusion . This process, as you certainly know,
will produce fresh water as well as abundant power. The Office of Science and
Technology has suggested that the cost would be between 2 and 3 mills. It is
widely supposed that this process will have been developed by the end of this
century, before the end of the pay -out period for Marble and Bridge Canyon
dams. Any such development could bankrupt both of these projects.
I am sure that the members of the Subcommittee have in mind that we are
talking about the probable inability of Bridge Canyon dam to make payments
on principal and interest throughout the pay -out period . Even
debt service
proved possible at the beginning, it might fail in later years. It is not at all cer
tain that competing power sources are not superior even now ; it is almost certain
that they will prove superior by the end of another decade or so, and that either
the power consumers will be caught with long -term contracts at high prices or
prices will have to be reduced and the project will prove to be uneconomic.
Turning to Marble Canyon dam , this project would be located above Grand
Canyon Park , and the reservoir would not invade any unit of the national park
system . However, Marble Canyon is also famous for its wild scenery and natural
outdoor recreation opportunities, and most of the same cultural evaluations are
applicable at Marble as at Bridge. Marble Canyon should not be destroyed for
the sake of an unnecessary and unprofitable hydroelectric power project ; cer
tainly not where superior sources of power exist .
The comments made about Bridge Canyon are in the main applicable at Marble
except that the purpose of the Marble was announced originally as that of
pumping water from the Colorado River near the Mexican border into central
Arizona for reclamation and municipal and industrial purposes. It was repre
sented as producing firm power at 4.2 mills a kilowatt hour, and apparently no
peaking power , and no uses other than those of the Central Arizona Project,
were contemplated. We are now being told that it will also produce peaking
power ; this appears to be in line with the current thinking of the Department
of the Interior that coal-fired plants will beat hydropower for base load purposes,
and that hydro - power can be used only for peaking purposes. This Subcommittee
will probably, therefore, receive the Marble Canyon proposal as a peaking power
proposal, and the considerations involved will be more similar to those discussed
in connection with Bridge Canyon.
But even the original proposal was unsound , if we accept the present analyses
of the Department of the Interior, If it be true, as the Commissioner of the Bureau
of Reclamation has said , that coal-fired plants may shortly be able to produce
power at 3 or 4 mills or less, then they will obviously beat Marble Canyon at 4.2
mills. Moreover, the cost of hydro -power production , following construction costs
generally , is constantly increasing, while the cost of coal- fire thermal power, que
to advancing technology , is constantly declining.
It is difficult to understand how a project of this kind can be realistically ap
praised, whether by the Bureau of the Budget, or this Subcommittee , or public
service organizations like the National Parks Association, interested in present
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ing an objective analysis of the situation, if the purported justification of such
projects changes from year to year in this chameleon fashion . I feel sure that
this Subcommittee will take a great interest in finding out whether the Marble
Canyon project is intended for pumping purposes, and hence for reclamation ,
with about 15 % of the investment non -reimbursable, and about 50 % interest
free, or whether it is a peak load project, not intended for irrigation , with prin
cipal and interest fully repayable .
If the Marble Canyon project is an irrigation project, intended for pumping ,
then we need to add the amount of interest lost and the non -reimbursable prin
cipal if we are to make a proper comparison with coal- fired costs at plants con
structed by privately -owned , publicly -regulated electrical utilities. If this be
done, the gap, if any, between hydro -power at 4.2 mills and coal power at 5 mills
or less, as estimated by the Bureau last year, probably disappears. And of course ,
if coal costs are 3 or 4 mills or less, as apparently now admitted , the advantage is
on the side of coal , even without consideration of the subsidy given to hydro
power.
You will bear in mind also, of course, that in the offing, first of all, is nuclear
fission, with power costs at 3 or 4 mills : moreover , it is not at all clear that
peaking power will not be produced by these methods at rates lower than hydro
power. This is a question of a 10- or 15 -year development, and this competition
will be in the picture long before any investment in the Marble Canyon dam , or
Bridge Canyon, can be repaid. And in the longer perspective, but still within a
generation's time, in all probability, there will be nuclear fusion , with power
costs at 2 or 3 mills, according to the Office of Science and Technology.
We are not urging that nuclear fission plants be substituted for coal- fired
steam plants, or for hydro -power plants, for that matter, because we are not
satisfied as yet that the problem of disposing of radioactive wastes has been
sufficiently solved . But it seems quite certain that atomic fission will be used
for the desaltation of sea -water and the generation of power in the Pacific South
west in the readily foreseeable future ; even if opposed on radioactive waste
grounds, these developments are almost certain to take place. We mention the
prospect merely as a fact, and without advocacy of any kind .
Atomic fusion , as we understand the situation , presents different questions.
Radioactive wastes are not produced , and on the other hand, quantities of excel
lent water are developed. The difficulty appears to be the generation of enormous
quantities of heat with adverse effects on waters and atmosphere, and unpre
dictable results in respect to weather, climate, and the environment generally.
It seems probable that these considertions will have a limiting effect on nuclear
fusion use, but will not preclude such use entirely. Admittedly, we are in the
realm of rather broad speculation ; yet the march of technology is so rapid that
this prospect must be considered .
prolong
We have urged, and I
uld be inclined to emphasize at the risk
ing this testimony unduly, that more research and development work needs to
be done in the field of solar energy . The development of solar energy in a sunny
climate like that of the Pacific Southwest and particularly in the desert country
of portions of the Colorado Basin holds great promise. Funds which might other
wise be expended on destructive hydro -power development might better be used
in moving forward into the future in search of practical methods for harnessing
solar energy .
This is a question of the kind of program a truly Great Society would adopt for
the Colorado. It seems to many people that a high civilization will set great store
by the scenic and recreational values of the canyons between Glen Canyon dam
and Lake Mead ; the Congress might well recommend to the President that he
declare this stretch of the river a national monument, or might itself incor
porate it all into Grand Canyon National Park , thus giving it full protection
under the National Parks Act , the Federal Power Act, and otherwise. Coal- fired
steam plants would then be relied on to provide the electrical energy needed for
pumping, both for irrigation and for municipal and industrial purposes, as far as
this portion of the river is concerned ; such surplus coal capacity as might be
required, or such nuclear capacity, would be provided for peaking purposes ; if
this were considered too costly, which seems doubtful, the hydro -power potentials
of Glen Canyon , Hoover Dam, and other existing hydro -power structures in the
Basin , could be devoted more completely to peaking purposes, and the base load
could be picked up by thermal plants.
We would expect nuclear energy to produce additional prime power at costs
at least as low as coal- fired thermal plants, and perhaps even to produce peaking
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power more inexpensively ; moreover, fission plants could pump desalted water
from the Pacific and from the Gulf of California into both southern California
and central Arizona . Quarrels about the division of water between the two states
would thus be decreased . In due course, if the promise of nuclear fusion is ful
filled, and the problem
heat is not insurmountable , newly manufactured water
will be available, and abundant power can be tapped .
The notion that more and more water should be brought south from northern
California into southern California and even exported to Arizona becomes less
and less attractive as those potentialities unfold. There has even been a threat
to the Columbia River Basin with covetous eyes appraising the enormous water
resources of the Pacific Northwest ; such notions are also probably unrealistic
in the long perspective.
In our judgment, the questions raised by the Bureau of the Budget with
respect to Bridge Canyon are equally applicable to Marble Canyon dam. Both
structures would contribute energy to the network, and it would be difficult to
identify and earmark separate supplies. Neither project can be justified for base
load purposes ; it is highly questionable whether they are needed or can be justi
fied for peaking power. This last question is the most important one for this
Subcommittee, as for the Bureau of the Budget , and it needs much more
thorough investigation than it has had thus far. The 4- to 5 -year moratorium
suggested by the Bureau for Bridge Canyon should be imposed on Marble Can
yon as well, because the situations are similar. Bridge Canyon could not be
built without Congressional authorization , in view of the strictures of the
Federal Power Act prohibiting the Federal Power Commission from licensing
projects constructed for reservoirs in national parks ; this restriction applies
to Grand Canyon National Monument. In the case of Marble Canyon, however,
there is no such protection; Congress has properly imposed a moratorium on
the issuance of licenses at these points by the Federal Power Commission pend
ing a preliminary examination of the problem ; this safeguard should be con
tinued pending decision by Congress itself as to its course of action at both
of these sites ; that is, we suggest that you might wish to propose a moratorium
on the issuance of any licenses at either Marble or Bridge Canyon for hydro
power construction until Congress itself has acted either to authorize construc
tion, or, as appears to be the sounder policy, to give permanent protection to the
entire Colorado in this area as a national monument, or, indeed , as a national
park .
The Bureau of the Budget made one further excellent recommendation , that
a Water Policy Commission be established composed of persons from outside the
Government, to review our entire national policy with respect to water re
sources ; the Bureau may have had reclamation problems very much in mind.
Many people feel that a review of this nature, and a commission of this kind,
are long overdue. Should we be subsidizing irrigation , as a nation, at a time
when the Department of Agriculture is trying to retire many millions of acres
of crop lands from production ? Should we be shifting agricultural production
in , let us say , cotton , from the Southeast to the Southwest , with the aid of rec
lamation subsidies ? Should we be pressing for the development of every last
kilowatt of hydroelectric power for peaking purposes or should we set higher
store by the remaining scenic resources of our western canyons, and of our
eastern river valleys, for that matter ? Should the least-cost criterion retain its
present high priority in the evaluation of specific projects, or should important
ecological, social , and cultural values be given greater weight ? The same ques
tion should be asked about the entire cost-benefit approach ; should we not give
much more consideration to both monetary and non -monetary intangibles ? Should
not the programming of water development projects be subordinated to either
an interdepartmental commission or a White House level agency, or, better, to a
commission composed of policy -minded persons, rather than operating agencies ?
These river basin planning problems are not primarily engineering problems,
and therein lies the source of many of our mistakes ; they are problems in
economics, sociology, and indeed , in political philosophy, in the sense of the study
of social values and objectives. These present hearings, and this Subcommittee
and Committee, might well be an excellent time and excellent agencies to initiate
an inquiry into a problem like the continued subsidy of reclamation . In addi
tion , the Budget Bureau's proposal for a comprehensive commission to review
other broad aspects of national water policy might well be given favorable
consideration .
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GOOD NEWS ON THE GRAND CANYON

( An editorial reprinted from the National Parks magazine for March 1967 ]
The great good news of the year thus far in conservation is the announcement
by the Johnson Administration of a program to get water into Central Arizona
without damming the Grand Canyon of the Colorado.
The new plan is to build the necessary aqueducts and pumpingplants to carry
water from the reservoirs behind the Parker and Davis dams, well below Hoover
Dam , into Central Arizona, and to purchase the electric power needed for the
pumping from the new combine of privately and publicly owned electric utilities
in the Pacific Southwest known as WEST .
Interior Secretary Udall , in making the announcement for the Administration ,
stated that the new decision was “ a victory for common sense.”
More than a year and a half ago this Association advocated precisely the solu
tion which has been adopted, in a statement given on invitation of the Subcommit
tee on Irrigation and Reclamation of the Committee on Interior and Insular Af
fairs, House of Representatives, August 31, 1965 , by the President and General
Counsel of the Association as follows :
“ Supplementing my statement of yesterday, in view of the question put to me
at the end of the session , the immediate problem before all of us is to help Arizona
get the water it needs right away.
“ This is a question of aqueducts and pumps and the electric power to do the
pumping. This electric power can be produced by coal-fired thermal plants at from
3 to 4 mills or less, according to Commissioner Dominy. Hydroelectric power for
pumping purposes will be more expensive ; 4.2 mills for Marble Canyon . One coal
fired thermal plant, capacity 600,000 kilowatts, the prime power capacity of
Marble Canyon, will do the entire pumping job .
" Why should we choose the more expensive method when a cheaper one is
available ? In this case the cultural values also favor the cheaper method .
“ Why should we embark on a course involving a multitude of bitter conflicts
and protracted delays, when a better course is available which everyone would
support ?
" The interests of the people of Arizona dictate that there be no further delay
in getting water into Arizona ; the prompt way to get water into Arizona, the
cheapest way, and the way which will have the least opposition , is to use coal.
" I would make this practical suggestion to the subcommittee : authorize the
construction of the pumps and aqueducts at once ; authorize the construction or
licensing of a 600,000 kilowatt coal- fired thermal power plant to do the pumping
at 3 to 4 mills delivered cost at once ; put the money the water will earn into a
development account for research and development in fission , fusion , and solar
energy and in water production for southern California and Arizona, looking
toward the use of the Gulf of California and the Pacific Ocean.
" There could be a very broad consensus on this approach . I do not know who
would oppose this approach . "
We reiterated our views on the aqueducts, pumping plants, power -purchase
approach two months ago in the following language :
“ True it is that Bridge and Marble Canyon dams on the Colorado have not
been authorized . An outpouring of protests from conservationists and citizens
generally helped to block the destruction of long reaches of the Grand Canyon .
“ Technical analyses by this Association and others revealed superior ways
to provide water for Central Arizona, electric power, and funds for the develop
ment of the Colorado Basin . Regional conflicts also had a part in the out
come : the promoters overplayed their hands.
“ Whether a constructive program for the Colorado, based on modern tech
nology, as contrasted with the idols of hydroelectric power, will now emerge,
remains to be seen . We have expressed our view that the problem of water for
Central Arizona might easily be solved by the prompt construction of the necessary
aqueducts and pumping plants, and by the purchase of the pumping power from
privately owned utilities generating current from coal ; and that if funds
are needed for future investment, they can come from water sales, the sale of
power from existing dams, or earnings on savings accounts which could be
established now ."
Five years ago we devoted a special issue of National Parks Jagazine, April
1962. to the impending attacks by the forces of so-called development on the
Grand Canyon . We had intervened as early as the summer of 1961 in the

CENTRAL ARIZONA PROJECT

679

Federal Power Commission proceedings involving the proposed license for a
dam at Marble Canyon, in opposition particularly to the proposed Kanab Creek
diversion which would have taken most of the water out of the Grand Canyon
through the Park. We had anticipated the possibile reactivation of an application
for a license at Bridge Canyon. We had noted that proposals might be advanced
for the construction of dams by the Bureau of Reclamation at both Marble
and Bridge Canyons and that the appropriate agencies of the conservation move
ment would undoubtedly, as a matter of fact, oppose such projects.
Thereafter, as grandiose projects for the manipulation of the water re
sources of the Pacific Southwest, and indeed the entire Pacific Coast, unfolded ,
we presented a long series of careful analyses and commentaries showing the
superiority of an abundance of alternatives, including the approach which has
now come to be adopted.
We published highly competent technical studies proving that Bridge Can
yon Dam , below Grand Canyon Monument, which would food into the Monument
and Park, was not needed as a money earner for purposes of new investments
in California, because enough money would be earned by the sale of water in
Arizona .
We called attention to the fact, which was even then being admitted be
latedly by the Bureau of Reclamation, that the pumping power for the Central
Arizona Project could be produced more cheaply by coal-fired thermal plants
than by firm power at Marble Canyon Dam, which had previously been pro
posed by the Bureau.
We showed also that when it came to peaking power for sale, with a view
to building up an investment fund for southern California , atomic energy
coupled with pumped storage would probably be more economical than hydro
electric power with long-line transmission from Bridge Canyon to Los Angeles.
We inquired very sharply into the profitability of the Marble and Bridge
Canyon hydroelectric power projects as money earners, against the background
of readily avaliable low -cost coal resources in the Colorado River Basin and
the impending advances of atomic energy ; the hydro projects were looked
upon as a bad risk for public investment.
More recently we advanced the novel proposal of a deferred construction ac
count involving, instead of a high-risk public investment in hydro projects of
doubtful profitability, a Federal loan to a basin agency at 374 % , capable of
re-investment at 54% , yielding a much larger fund over a 50 -year period than
the hydropower projects could possibly hope to yield.
Throughout the course of these successive technical analyses we maintained
our position that the main purpose of a Central Arizona Project should be to get
water into Central Arizona as quickly as possible by the simplest feasible method ,
and that the best method would consist of the construction of the aqueducts and
pumping plants and the purchase of the necessary pumping power from existing
utilities ; the Johnson Administration has put its firm stamp of approval on this
proposal, and the indications are that the Administration plan will be adopted.
A significant part of the proposal is that Grand Canyon National Park be ex.
panded to include Marble Canyon. This Association has advocated, in testimony
given on invitation , that the entire river between Powell and Mead reservoirs,
including the sites of both Marble and Bridge Canyon dams, be protected against
Federal Power Commission licenses by incorporation into a national park or
monument. Protection as a national monument could be extended by Presidential
Proclamation , thus setting these issues to rest the right way for good.
This success for conservation could never have been achieved without the well
nigh complete solidarity of almost the entire conservation movement.
The position of conservationists in the protection of the Grand Canyon of the
Colorado has likewise had the solid support of the vast majority of the American
people.
We would comment also that the outcome demonstrates the need for independ
ent, scientific and educational institutions like the National Parks Association,
which are able to bring the light of unbiased and objective inquiry to bear on the
great public issues of our times.
Conservationists generally will be happy to congratulate President Johnson on
this momentous decision by his Administration to protect the Grand Canyon of
the Colorado for America and the world.-A.W.S .

Mr. RAUSHENBUSH . Senator, may I now , at this point, which gets
into the economic thing on page 4, explain a little bit what that is all
79-247-67—44
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about, because I think this is of major interest and may be of major
help to the committee.
The economic part , which begins on page 4 and goes through that
table that is added there, has a new approach, if you will , a most
economical way of doing things, and one that I think meets the needs
of the Upper and Lower Basin States, and at the same time practically
protects or goes on the basis that the Northwest will not be injured by
thisdevelopment fund.
The criticism that is made basically of the Hualapai was originally
presented by the Bureau of Reclamation and is that it is carrying too
high a burden of improbability. They are asking too much of that
plant, and it is going to be a big disappointment to the people of the
whole Colorado River Basin . That is largely because that 6 -mill rate
that they assume will go on for 50 and 75 years is simply too vulner
able to the technological changes that have been taking place and have
been lowering the power rates. We have evidence from the Federal
Power Commission and from the Office of Science and Technology
that their estimates of power rates going down over the years shows by
1980 possibly a drop of 40, in one case, and 45 in the other ; and our
contention simply there is a 6-mill rate is not going to hold.
It is going to be vulnerable to these other moves of other rates,
and therefore, there is not, the probabilities are that there will be no
surplus in Hualapai available for the people who want it so badly,
the people of the Colorado River Basin .
The second part of this economic thingis that we think it is natural
and desirable for all the Colorado River Basin States to be concerned
with augmentation of water and to desire a more adequate develop
ment fund.
But, at the same time, we feel that this whole argument can be
simplified by looking at the evidence of the present estimates that have
been offered to us for the technologies of 1990 and 2000 on water dis
tillation and alternatively on importing water from north California
or above .
Even at the 1975 technology of desalination, as we make it out , there
is already an advance of at least $ 10 over importation from northern
California, let alone anywhere else, and we think that scissors is cross
ing like that , and the cost of water desalting is going down , while a
2-percent increase in the cost of construction, canal building, and the
like, is going up.
We don't think the Pacific Northwest has to be worried about this
threat, and we are constantly taking the position that we offer the
development fund and think that water must be augmented and it can
be augmented, and that it will turn out when the National Water Com
mission is through with about a year's work , that this will be fairly
clear.
Senator JACKSON . Do I understand you have come to the conclusion
that wemust get water out of the Columbia River ?
Mr. RAUSHENBUSH . No, sir. The opposite -- that we will not .
Senator JACKSON . I did not think so , but you said it must be
augmented.
Mr. RAUSHENBUSH . By augmentation, I mean any means possible.
We think it has to go on the basis of the scissors that have been develop
ing lately so far ; and that is by the desalination process.
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Already, the techniques — and I call this report to your attention
this 1964 report , large nuclear power sea -water distillation plants,
even using the 1975 technology which is still a primitive one as they
outlined it, and using the Bureau of Reclamation's financing thing
they work it all out on a Bureau basis. Water can be produced at $58
an acre- foot and delivered down at the Colorado Basin, and that $58
is just about the same figure that the Department gave us some years
ago when there were doing the whole Lower Basin of Colorado.
Well now ,
since that time the construction costs have inched up a
little over 2 percent a year. We see no reason that they should stop
going on up that way, and at the same time the 1980 costs of desalina
tion are fantastically lower. These people have a drop in their expecta
tion of water costs dropping between 1968 and 1980 of 32 percent in 12
years. In other words , we think the scissors is favorable to desalina
tion, and that the problem of northern California water is not going
to come up, or water from above, and that whole thing that has been
standing in the way of getting the Colorado- central Arizona project
on the way will simply disappear.
We can't ask Congress to go into all the technical problems involved
here, but we do think that it will take a Presidential Commission,
revising this up to date, revising all the costs that the previous witness
said could be handled fairly simply, getting those up to date for im
portation from northern California, and check on whether this scissors
as we see it is not correct.
In that case , the whole thing can move forward without any 15 - year
lawsuits or anything else.
Senator Jackson . May I clarify one thing I should have asked
in the beginning. I take it, you are a paid consultant.
Mr. RAUSHENBUSH. Yes ; I am . I am paid by the National Parks
Association ; yes , sir.
Senator Jackson. And your headquarters are here in Washington ?
Mr. RAUSHENBUSH . Yes, sir.
Senator JACKSON . Fine. This question was raised before, and each
and every witness will be asked .
Mr. RAUSHENBUSH . Yes, sir ; I understand. Now, if you will please
look at that table that follows page 4, you will see there a suggestion
that a fund that really would be adequate could be raised by one simple
measure -- if you add to the central Arizona project a simple $ 100
million deferred loan, that is all. And don't invest all the money ,
the $670 million that the pure power part that both Bridge and Marble
Canyons would take, but just that $ 100 million , they will get you more
money, 6 to 7 percent more, than the two dams would in the year
2025, and 30 percent more , about $400 million more, by the year 2047.
Now the criticism that is to be made of the whole Bureau outline
is that the money they have been talking about is, as I have said be
fore — the rate they have been talking about — the presumption that it
will hold for 50 and 75 years at the 6-mill rates seems too great a burden
of improbability .
If it doesn't hold , there will be a deficit that the power users , the
water users, of the area will have to pay. Therefore, it is necessary
to turn to something else, and this process which is, after all, what the
rural electrification cooperatives do when they get a loan of money
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and can't use it right away , they put it in the bank and draw 5 percent
or whatever they can get .
This puts this on a basis of simply adding $ 100 million to the
central Arizona project as a deferred loan project, and then coming
out ahead not only much better than Hualapai, but also much better
than Hualapai and Bridge put together, and coming out ahead
at the end so that in the year 2047 you would have $ 1,747 million ,
compared to the Bureau's $ 1,335 million .
These are the figures without the benefit of Hoover, Parker, or
Davis, the Bureau of Reclamation's figures on what their surplus
would be without that.
Then , if you want to compare this with the $254 million of the

Goss plan of Federal money , roughly, you get a result like this : sup
pose you say we are willing to have a proposition that will do the
most, we want a proposition that will do the most for all the people
in the area, that will make money available for augmentation , and we
think through the desalting plants, we want to get the most, we realize
that the Bureau doesn't give you any money until long after the need ,
doesn't give you any money until 50 years, or 25.
The need is going to come in 1990 and the year 2000. You are going
to need the money then . The Bureau doesn't give you that and they
really don't get any amount to you until 75 years after the project
is completed, perhaps 80 years from now .
And so, if you want to put before the rest of the Congress and the
urban people , and the like, something they can understand, of getting
the most results for the region, and the most hopeful augmenting water
through this thing, you could take Mr. Goss ' $254 million of Federal
funds that he suggests be invested , and using a simple multiplica
tion factor here, come to about $ 4.4 billion.
Now , with $ 4.4 billion at the end of that period you would really
have enough money to bring in something over 3 million to augment,
or desalination , by about 3 million - plus acre- feet, and that would be
a real contribution to the basin . So we think in suggesting this alterna
tive to you, gentlemen , we feel that we are trying to help the basin ,
everybody in the basin , as well as central Arizona itself, which needs
the project very badly, and should, in equity , get it.
Thank you very much .
Senator FANNIN. Thank you , Mr. Raushenbush .
Senator HAYDEN . The next witness is Robert D. Rawson .
STATEMENT OF ROBERT D. RAWSON, M.D. , ARIZONANS FOR
WATER WITHOUT WASTE, TUCSON , ARIZ .
Mr. Rawson. I would like to have my statement entered as if read
and give, hopefully, a shorter verbal statement.
Senator FANNIN . The complete statement will be in the record .
Dr. Rawson . I am Robert D. Rawson, representing Arizonans for
Water Without Waste, and I reside in Tucson . Our organization was
originally formed last fall as part of the nationwide concern about
building more dams in Grand Canyon.
Our original concern was based on esthetics, but our subsequent
studies have demonstrated many valid reasons why these dams should
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not be built. They are based mainly on waste of water from reservoir
evaporation and waste or tax money in constructing them .
These dams appear to be superfluous to the central Arizona project
and it has been noted by many that they are necessary only to satisfy
the complexities of the legislative process.
It is difficult to see the virtue in any plan which increases the evapo
ration of water from the Colorado River.
We are pleased this year to be able to support the administration's
position and the bill entered by our Senators from Arizona, Hayden
and Fannin . We will comment briefly on the original proposals as pub
lished by the Department of the Interior concerning the central Ari
zona project itself, and we will not belabor its necessity. It has been
demonstrated that it is justified and needed .
However, we feel that it should be passed on its own merits and
not be used as a vehicle to solve the long-range water problems of the
entire Southwest . We support the plans for prepayment purchase of
pumping power to be bought from the West Utility Group.
Someone mentioned this morning some comparison of strip mining.
I am not an advocate of strip mining, but I hope that no one is
seriously considering the run -of-the-mill desert as comparable to the
Grand Canyon. We have no objection to the plan for financing CAP.
It appears reasonable to expect that the persons receiving the benefits
should contribute to the cost through a small tax or a small increase
in water rates.
We most strongly believe that immediate action should be taken to
enclose Marble Gorge in an enlarged Grand Canyon National Park
and would like to see the same protection given to the lower Grand
Canyon .
Regarding the guarantee of 4.4 million acre - feet to California , it
appears reasonable to us that until a better method is determined ,
that any shortages should be distributed in proportion to compact
allocations.
We favor formation of a national water commission and feel that
this could be the most important legislation passed in recent history,
and we hope that this commission will institute a new concept in
planning
And before we start diverting rivers, some wide-range studies and
thoughtful examination of national goals should be undertaken . To
maintain the quality of life as we know it, the Commission should
consider more than acre- feet of water. If the current minor prices
can threaten the price of water, imagine the threat to our scenic re
sources by the immense prices that will face future generations.
This crisis will bear down on our progeny, if we continue to assume
that increase in numbers is possible and good.
Should integration to short areas continue to be encouraged by
attempting to import these resources, quality as well as quantity of
life must be considered. Good planning demands that future genera
tions be left some maneuvering room and choice of alternatives re
garding their environment. Their goals may be different than ours.
For this reason we hope the National Water Commission will be
dominated neither by agencies responsible for construction of water
works , nor by the direct beneficiaries of these works. Too often in
terest in national beauty decreases in direct proportion to one's eco
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nomic gain in altering. We can no longer trust our remaining heritage
of natural or even urban beauty strictly to engineers, and this is not
to degrade our general opinion of engineers. We feel they need help
in evaluating many of the factors besides economic and engineering
details of planning of this nature.
Our goals must be determined by considering more than economic
and engineering factors. This will require a commission staffed with
persons of great vision and wide interests, which hopefully would
make it unnecessary for the private citizen to bear the entire burden
of refuting the propaganda of Government bureaus and regional
water interests.
Thank you.
Senator HAYDEN . Thank you , sir.
Senator Fannin ?
Senator FANNIN . Dr. Rawson , there are a few questions I would
like to ask of you. In your statement on page 4 where you say, “ The
Department spent four years in studying this subject and it cannot be
lightly dismissed ,” can you tell me what was the source of the funds
for that amount of money ?
Dr. Rawson . I understand it was a Rockefeller grant.
Senator FANNIN . You understand . Do you know ?
Dr. Rawson. No ; I do not have any definite information on it . I
really feel that their conclusions are strictly a matter of internal Ari
zona affairs and have no relations perhaps to the justification of a
central Arizona project, but I do feel they have some valuable ques
tions as a matter of general principles ofwater management.
Senator FANNIN . You also state that there have been rebuttals to
these statements .
Dr. RAWSON . Correct.
Senator FANNIN . More about your organization . How many mem
bers do you have ?
Dr. ŘAWSON . We do not have any formal membership list. We are
a young organization. We were formed last fall . We have meetings at
individual persons' homes, at which up to 30 people may appear . We
have hadseveral public meetings, advertised by word of mouth, where
up to 60 have appeared. We have a mailing list of people we feel are
interested in our opinions, which is over a thousand at this time.
Senator FANNIN . But when you say you are speaking for this group ,
then you are not necessarily representing them as far as their voice is
concerned, because they do not have a voice, do they ?
Dr. Rawson. I feel I represent a considerable body of informed
Arizona opinion on this subject. I cannot give you a numerical figure ;
no, sir .
Senator FANNIN . In other words, you do not have meetings, you
do not pass resolutions, you do not carry on business. It is just an
ad hoc group .
Dr. Rawson. I think this describes it . I make no apology for this,
and I must emphasize that we come here to support your position in
this matter.
Senator FANNIN . Thank you . No further questions.
Dr. Rawson . Thank you .
( The prepared statement referred to follows :)
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STATEMENT OF ROBERT D. RAWSON, M.D. , ARIZONANS FOR WATER WITHOUT WASTE
Mr. Chairman : My name is Robert Rawson. I am a practicing surgeon in
Tucson , Arizona , where I reside. I appear before you as a private citizen and as an
officer of the Arizona -based organization known as Arizonans For Water Without
Waste. The principle importance of my presence here today is that I am an
Arizonan sent here by Arizonans. Our Chairman, Juel Rodack , testified at the
House Subcommittee hearings last March. The expenses for both his trip and
mine have been paid entirely through many small contributions from Arizonans
who are firmly opposed to construction of dams in the Grand Canyon.
PREFACE
Last year a group of Arizonans, of which I was a member, watched the progress
of HR 4671 in the subcommittee hearings. We were mainly conservationists con
cerned lest legislation be passed providing for the construction of dams in the
Grand Canyon . Our studies convinced us that, in addition to esthetics, there
were many other reasons why these wasteful dams should never be built. Last
August 22, Arizonans For
ater
out Waste was organized , a natural out
growth of the hearings on HR 4671 in the 89th Congress.
The nature of our organization is specified in the name we have adopted .
Though we receive support from many Americans outside of our state, we con
sist exclusively of Arizonans. Our existence demonstrates that Arizonans do not
all want the dams. We are for water — we do not oppose CAP. We are against
waste . In addition to waste of our national heritage, we oppose dams on the
grounds that they would waste water through evaporation (not to be counte
nanced in our arid region regardless of the amount lost ) , and, if constructed ,
they will waste taxes, since it can be demonstrated that the dams are unneces
sary except to satisfy the complexities of the political and legislative process or
the greed of special interests. Further, since it is a precious commodity, water lost
through evaporation and percolation should be charged to the project. For ex
ample, the Bureau of Reclamation now admits that some 3 million acre feet
has already been lost through percolation from Lake Powell. This would repre
sent between $ 30,000,000 and $ 150,000,000 at the rates proposed for CAP water
sales. Charge this plus the loss through evaporation to any project and we see
that it becomes increasingly uneconomic. As the lake level rises the loss will also
rise, and contrary to previous claims, for all practical purposes this bank storage
in permanently lost.
This year it is a matter of no small satisfaction to find the political climate
changed considerably. The Administration has proposed construction of the Cen
tral Arizona Project without the dams. Secretary of the Interior Stewart Udall,
an eminent and respected Arizonan , stated emphatically at the March House
subcommittee hearings that neither dam is necessary at present for any purpose
whatever. Arizona's Senators Carl Hayden and Paul Fannin both joined Senators
Cannon and Jackson as co -sponsors of a bill similar to that proposed by the Ad
ministration . For years Arizonans have been led to believe that CAP was impos
sible without these dams. Now President Johnson , Secretary Udall and our dis
tinguished Senators say that we can have CAP without having to commercialize
the Grand Canyon . AWWW is making every effort to disseminate this truth .
We are here to offer our full support to the Administration proposal. We will
not attempt at this point to convert anyone to esthetic persuasion. The damage
dams would cause to the scenic beauty of the Canyon appears to us self - evident.
On this question each individual must allow his own esthetic sense and con
science to make the decision. But we respectfully urge that the intelligent solu
tion proposed by Secretary Udall be enacted swiftly into law.
The remainder of this statement is divided into two parts. Part 1 deals with
Secretary Udall's proposals. We take into consideration each of the seven points
contained in the Fact Sheet which accompanied the original Department of In
terior press release announcing the proposals. Part 2 is an appendix concerning
certain additional considerations on CAP.
Part 1
Central Arizona Project .- AWWW does not oppose CAP . We believe that CAP
is practical and feasible without dams in the Grand Canyon . Certain reservations
on this subject are dealt with in Part 2. We urge early passage of S 1004.
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Pumping Power . - The plan for “ prepayment purchase” of the estimated 400
megawatts of power from a steam plant to be built by the WEST utility group
sounds highly reasonable. We support this without qualification .
Financing CAP . - There are ways to finance CAP other than by the suggested
ad valorem tax and/or increase in municipal and industrial water rates. We
believe that it is reasonable to expect that individuals receiving the benefits
should contribute to the cost of the project, while at the same time, as in other
projects, some of the costs are being spread nationwide in the form of financial
assistance through low Federal interest rates. A slight increase in taxes or water
rates is a small price to pay to obtain water in an arid region . In no way will we
oppose this type of financing, but we ask that all alternatives be considered .
Dams. — Immediate action should be taken to enclose Marble Canyon within an
enlarged Grand Canyon National Park . We should like to see the same protec
tion afforded to the proposed Hualapai dam and reservoir sites, but we do not
oppose the suggestion that, for the present, final decision on this be reserved
for future Congressional action. Congress should remove this site from the
jurisdiction of FPC at once. We urge passage of Senate bills similar to HR 1305
and HR 1272.
California's 4.4 . - We take no position on the subject of a guarantee to the
State of California of 4.4 million acre feet per annum of Colorado River water.
Probably the best solution would be to pro rate shortages in proportion to
Compact allocations. Another possible solution arises out of the offer by northern
California communities to augment Colorado River Basin water supplies with
2.5 million acre feet of their surplus water. Why not move this surplus directly
to Southern California ? Continued Federal assistance in the use of desalting
plants on the Pacific coast may lead to the means of relieving the burden on the
Colorado River.
National Water Commission . — We favor formation of a national water com
mission such as is provided for in the bill passed by the Senate ( S 20 ). We hope
that the commission will institute a new concept of planning. Before we start
diverting rivers and pushing mountains around some wide-ranging studies and
thoughtful examination of national goals should be undertaken . To maintain
quality of life as we know it the commission should consider more than mere
acre - feet of water. If the current minor crisis can threaten Grand Canyon ,
imagine the threat to scenic resources by the immense crisis that will face future
generations. This crisis will bear down inexorably on our progeny if we continue
to assume that an increase in our numbers is infinitely possible and inevitably
good. Should immigration to resource-short areas be continually encouraged
by attempting to import these resources ? Quality as well as quantity of life
must be considered. There is something paradoxical in our Governor forming a
committee to stimulate Arizona's growth at the very moment he was in Wash
ington crying water crisis caused by just such growth in the past. Good planning
demands that future generations be left some maneuvering room and choice of
alternatives regarding their environment. Their goals may be different from ours.
( One such alternative might be encouraging people to move to the water instead
of disfiguring the face of the earth to move water to them . )
Therefore we hope that the commission will be dominated neither by agencies
responsible for construction of water works nor by the direct beneficiaries of
these works. Too often interest in natural beauty decreases in direct proportion
to one's economic gain in altering it. We can no longer trust our remaining
heritage of natural, or even urban , beauty strictly to engineers. We may ask these
good people for advice on how to obtain a given goal, but this goal must be de
termined by considering more than economic and engineering factors. This will
require a commission staffed with persons of great vision and wide interests
which hopefully , would make it unnecessary for private citizens to bear the burden
of refuting the propaganda of government bureaus and of regional water
interests.
Colorado River Basin Fund . - We approve the creation of a basin account from
the surplus revenues after payout of currently existing projects. Such a fund
could finance implementation of the recommendations of a national water com
mission . Congressman Reinecke pointed out that revenue from dams as en
visioned in HR 4671 ( 89th Congress ) would be too little and too late to finance
the elaborate schemes of interbasin river diversions. We see no need at this time
for additional sources of revenue for such a fund.

CENTRAL ARIZONA PROJECT

687

Part 2
We emphasize that we do not oppose CAP. However there are three points
not covered above that require elaboration :
1. Last year Lawrence Mehren , then President and Chairman of the Central
Arizona Project Association , in his statement " The Central Arizona Project Al.
ternates” ( a discussion of a state -financed CAP ) , proved that CAP can be built
without some of the small peripheral units. By eliminating Buttes, Hooker and
Charleston Dams and certain other miscellaneous items, a savings of $ 124,290,000
could be effected . Such a savings should be equally good for a Federal project.
AWWW, being a taxpayers organization, would like to see separate benefit-cost
ratios published to justify construction of these items.
2. We should like to see a more definite determination of the manner in which
CAP water is to be used . Will it replace, or be used in addition to, present usage ?
By replacing a portion of our present overdraft it will do nothing to aid our
growing economy. By reducing our annual overdraft of groundwater from 3.5
million acre feet to 2.3 million acre feet it merely postpones the future crisis .
On the other hand , if added to our present usage, CAP water does nothing to
solve our imminent water problems, but does boost the state's economy ( stimu
lating growth and thereby creating the need for even more water ) . We make
this point to emphasize how little is really solved by CAP and how desperate is
the need for a national water commission.
3. The report of Drs. Martin and Young in the March issue of the Arizona
Review has caused much consternation in certain quarters. The study by these
two Professors of Agricultural Economics at the University of Arizona con
cludes that the investment of a natural resource in the manner proposed by
CAP is economically unsound . Although we do not necessarily support their
position , we respectfully suggest that Congress give it very careful study in
connection with the general principles of water use. Martin and Young spent
4 years and $ 200,000 researching their subject and their conclusions should not
be lightly dismissed . There have been two rebuttals publicized , one by State
Water Engineer W. S. Gookin and the other by Agricultural Economist Dr.
George W. Campbell.
Our studies have revealed that the Martin - Young conclusions are neither new
nor unique. For example, in 1962 Dr. Andrew Wilson presented a paper before the
International Geographical Union entitled “ Economic Aspects of Decision -Mak
ing on Water-Use in Semi-Arid and Arid Lands," which was published by the
United Nations. In 1963 his paper : 'Tucson : A Problem in Uses of Water” was
published by the American Association for the Advancement of Science in “ Arid
ity and Man." Both of these documents support Martin and Young. Dr. Wilson,
a Professor of Geography and Area Development at the University of Arizona ,
says that the Martin - Young article is a good document with sound conclusions
based on excellent source material.
No doubt there is merit on both sides of the argument .
On this subject the following two documents have much pertinent information
to contribute :
1. “ Arizona Water,” U.S. Geological Survey Water- Supply Paper 1648 ( 1966 ).
2. “ Alternatives in Water Management, ” A Report of the Committee on Water,
Division of Earth Sciences, National Academy of Sciences, National Research
Council, Publication 1408 ( 1966 ) .
Conclusion .-- Having reiterated that we do not oppose CAP , it is evident from
the foregoing that it is with some reservations that we support CAP. Most im
portant, a CAP with one or more dams on the Colorado River is totally unac
ceptable to us. Two goals must be considered short range and long range goals .
CAP is a short term stop - gap. It can hardly be said to solve our problems. But,
since it does give us respite to determine and implement long range solutions, we
do support the Administration position that a CAP bill should be enacted now .
If it is not built soon it will have no value at all. Meanwhile the only hope
we see for an intelligent long range solution lies in a national water commission .
Most important - our support of the CAP is predicated on the proposition that,
while it performs a function at this time, dams in the Grand Canyon are totally
unnecessary for present purposes. Again we respectfully urge passage of bills ( a )
authorizing construction of the Central Arizona Project without dams, providing
for enclosure of Marble Gorge in an enlarged Grand Canyon National Park,
and imposing a moratorium on FPC action on the Hualapai damsite, setting this
aside for future Congressional action ; and ( b ) creating a national water
commission .
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( Subsequent to the hearing, the following explanatory letter was
received :)
ARIZONANS FOR WATER WITHOUT WASTE,
Tucson , Ariz ., May 8, 1967.
Senator CLINTON P. ANDERSON ,
Chairman , Subcommittee on Water and Power Resources, Committee on Interior
and Insular Affairs, United States Senate, Washington, D.C.
DEAR SENATOR ANDERSON : When Dr. Robert Rawson , representing Arizonans
For Water Without Waste, testified at your Subcommittee hearings last week ,
Senator Paul Fannin queried him concerning the substance of our organization.
For the information of the Subcommittee we submit the following information.
We make no pretense of bigness and hold no grandiose aspirations. But,
small and new as we are, we are not without substance. Hardly more than
8 months old and started by a handfull of dedicated and loyal Arizonans,
we have grown to a point where our following is fairly impressive. Having
no formal membersip it is hard to estimate the exact size of this following.
However some idea can be gauged from certain statistics.
When we first organized we circulated a petition opposing the Grand Canyon
dams. We obtained over 600 signatures in a very short time, then dropped
the petition when HR 4671 died .
It entailed considerable expense to testify at both House and Senate subcom
mittee hearings. Some 242 Arizonans covered this entire expense with contribu
tions. We reach into every part of our state. To indicate the coverage, these
contributors reside in 22 different communities : Cave Creek , Chinle, Flagstaff,
Fort Huachuca , Glendale, Grand Canyon, Green Valley, Kingman, Mesa , Nogales,
Phoenix , Portal, Precott, Saint David , Scottsdale, Sedona, Sierra Vista, Sun
City, Tempe, Tucson, Youngstown, Yuma.
These Arizonans are fully aware of the position that they are asked to support.
That you may understand this, I am enclosing copies of the initial drafts of the
statements made by Dr. Rawson and myself, together with the final revised drafts
( as submitted to the Senate and House subcommittees ) . A careful comparison
will reveal many major and minor changes. Before the initial draft of Dr.
Rawson's statement was circulated it had been revised once, then sent to every .
one on our mailing list . We received dozens of suggestions from our supporters.
Whereever possible and pertinent , we tried to use not only their thoughts but
their actual words. Dr. Rawson then revised his text five times in consultation
with five separate members of our committee .
Our mailing list now consists of some 1000 pieces, which would account for at
least double that number of citizens. To the best of our knowledge everyone on
our list supports our position. There is no doubt that we have reached only a
small fraction of those Arizonans who, if they knew of our existence, would sup
port us. We hope to correct this situation soon through advertising in a major
national newspaper .
When Senator Gordon Allott was interogating Lawrence Moss, Senator Henry
Jackson said that he would like to have included in the record information con
cerning the source of support and finances of all organizations testifying at the
hearings. We therefore respectfully request that this letter be made a part of
the record immediately following the testimony of Dr. Rawson.
Most sincerely,
JUEL RODACK , Chairman.
Senator HAYDEN . Mr. Stewart Brandborg , of the Wilderness So
ciety , is the last witness.
Senator FANNIN . Mr. Chairman , I do have some documents here
that I would like to introduce into the record , with your permission.
Senator HAYDEN . That may be done.
( The documents above- referred to, follow :)
COMMENTS CONCERNING THE CENTRAL ARIZONA PROJECT
( By R. E. Dennis and M. A. Massengale, Agronomists, University of Arizona )
Recent articles by certain members of the Department of Agricultural Eco
nomics, University of Arizona, concerning the feasibility of bringing water from
the Colorado River to Central Arizona for the irrigation of field crops deserve
comment by Agronomists. These comments will show that important factors
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were overlooked by the Economists in their estimate of the situation and
recommendations.
A key point concerning the discussion of agricultural uses of Colorado River
water centers on the return to crops to be irrigated. Estimates concerning future
returns from field crops in Central Arizona were misleading since relatively
low crop yields were assumed. Thus, a look at past field crop productivity as a
means of evaluating future yield potential is desirable.
Average crop yields for two five - year periods : 1942–1946 and 1962–1966 are
shown in Table I. These data indicate the progress being made by Arizona
growers. The data in Table I show that the average yields of Arizona field
crops have approximately doubled in the past 20 years. Future yields cannot be
precisely predicted, but according to all indications the trend will surely be up.
The continued upward trend is virtually assured since many Arizona growers
are now producing more than double the state average yield for each of the crops
listed in Table I. For example , the present yield of alfalfa produced by many
growers in Central Arizona already surpasses 10 tons per acre.
Table 1 .-- Comparison of State average yields of major Arizona crops between the
years 1942–46 and 1962-66 1

Average yield per acre
1942 to 1946

Cotton (lint) .
Alfalfa (hay ) .
Sorghum (grain )
Barley (grain ).
Wheat (grain ).

398 lbs.
2.6 tons.
1,996 lbs
1,776 lbs .
1,326 lbs.

1962 to 1966
1,049 lbs.
5.1 tons.
4,082 lbs.
3,226 lbs.
2,628 lbs.

1 Data obtained from the Arizona Crop and Livestock Reporting Service .
A doubling of the state average yields for cotton , alfalfa , sorghum , barley and
wheat by 1986 seems reasonable. This increase in productivity can be expected
to double the per acre gross income, even assuming present-day prices. The laws
of supply and demand may cause the relative price of food to rise, a factor not
considered by opponents of the Central Arizona project in their analysis. Higher
yields and higher prices should improve the profitability of crops produced by
farmers.
America's agriculture is dedicated to improving quality and increasing yields
and efficiency. Abundance of food and fiber has made possible a continued decline
in the relative price of the products of agriculture to all people. Now only 18 cents
of the wage earner's dollar is required to buy food for his family, in the United
States. Many of the foods purchased today were not even on the market 25 years
ago. If consumers would be content to buy and eat the same kinds of food used
in 1935–1939, only 13 percent of their disposable income would be required .
Demographers state that the world population is increasing at a pace more
rapid than that of food production. Soon our nation may be faced with food
shortages if production is permitted to lag. Inadequate and starvation diets are
common in many parts of the world. The very field crops questioned in the arti
cles written by the authors must be produced to help or at least reduce food
shortages that will surely occur. From a moral if not from an economic stand
point, it could well become the responsibility of Arizona to produce all of the
food possible.
Estimates that indicate a doubling of crop yields during the next 20 years are
conservative. Several examples may be cited to support such a hypothesis. Hybrid
barley will soon be grown commercially by Arizona farmers. The yields obtained
using the first hybrids will average more than 25 percent above currently adapted
and recommended varieties. But this is only part of the story.
Even more significant than the development of hybrid barley is the possibility
that Arizona growers , because of climatic conditions that improve cross pollina
tion and final yields, will produce hybrid barley planting seed for the rest of the
nation and many parts of the world . When this happens, the use of hybrid barley
seed will improve yields and the profitability of barley in other states and nations.
The impact of this development on the yield and total production of barley in
the United States will make a major contribution in the efforts of American
farmers to provide abundant food .
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There is reason to believe that we are on the threshold of dramatic yield in
creases in wheat. In a 1966 variety test in Maricopa County , Sonora 64, a new
strain of wheat, produced 75% more grain, than varieties presently grown. New
and even better varieties, from the breeding program that produced Sonora 64 ,
have been announced. Clearly, the future of field crops in Arizona is bright.
Continuing research is strengthening basic crops now grown and developing
other crops on a more profitable basis. One research development after another
has enabled safflower to become an established and profitable oilseed crop in
Central Arizona. Hybrid safflower is now becoming a reality. Other examples
of high value seed crops could be cited . Such crops will be grown on increasing
acreages in the state .
With each achievement, Agricultural Scientists move their goals a little
higher. Continuing studies will lead to the development of new varieties that are
more efficient in their water use. The work of these Scientists is also discovering
other methods to increase significantly the pounds of dry matter produced per
unit of water consumed . These studies add a new dimension to the economic
returns from water.
The articles criticizing the use of water for feed crops make no mention of
the value of these crops in increasing the yields of so called, high -value crops.
Feed and forage crops help to conserve the soil, control disease and insect pests,
maintain soil structure and fertility, provide feed for the beef and dairy indus
tries, and help to stabilize the manufacture and distribution of fertilizers and
other agricultural chemicals . Surely these crops play a vital role in the state's
economy and such contributions cannot be overlooked in evaluating them .
The Economists who question the Central Arizona project compare probable
water cost from the project with present-day pumping costs for water from
wells. Costs of pumping water from wells will increase with each increase in
lift. Although initially expensive, the cost of water from the Central Arizona
project would not increase nearly as rapidly as water pumped from wells that
ha
declining water levels. Then too, for most wells,
content of undesirable
dissolved salts increases with increased pumping depth. For example, a recent
survey of a well in the Avra Valley area of Pima County found that water at
500 feet below the soil surface contains a mineral content too high for human
consumption . To make such water useable, expensive processing plants will have
to be constructed, operated and maintained.
Bringing water to Central Arizona from the Colorado River is agronomically
sound. It represents an investment in the future of Arizona. It will mean immedi
ate benefits as well as benefits for succeeding generations.

COMMENTS ON ARTICLE “ ECONOMICS OF ARIZONA'S WATER PROBLEMS
( Published in Arizona Review by Frank Wiersma, Acting Head ; Allen Halder
man , Extension Irrigation Specialist ; C. D. Busch, Associate Professor ; and
Wayne Clyma , Assistant Professor ; Department of Agricultural Engineering,
The University of Arizona, Tucson , Arizona 85721. )
In view of the widespread controversy relative to the solution of Arizona's
water problems and the apparent impact made by the recent article, “ Economics
of Arizona's Water Problems" by Martin and Young, a few comments on the
subject seem appropriate.
1. On a pure cost-return analysis, the economics of the C.A.P. may be question
able. However, it appears the balance can be swung either way, oftentimes de
pending on the preconceived desires of the analysts. The widespread discrepancy
between the values per acre foot cited by the authors for direct and indirect bene
fits from irrigation and the values presented by the U.S.B.R. illustrate the lack
of agreement regarding the economics of the Central Arizona Project. These
differences and their underlying assumption should be resolved.
2. Per capita use of water in Arizona and the comparison with national per
capita use
a statistic not pertinent to the issue. The per capita consumptive use
of water by agriculture is inherently high in all states, but statistically high in
Arizona because only a small portion is supplied by direct rainfall. To compare
nationally, rainfall must be taken into account. Otherwise, the only significance
of high per capita use in Arizona is as an indication that irrigation is required
a long since well established fact.
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3. There are a number of intangibles not mentioned, for instance, the reticence
of industry to establish new enterprises because of the uncertainty of a plentiful
water supply and the willingness of the present population to consider ex
pansion without assurance of additional water .
4. In assessing future municipal water costs the authors did not place a value
on cost of compensation to the present owner of the water for his rights ; nor did
they include the additional costs of conveyance that the municipality must pay.
Considering, for instance the value of land as a farm compared to its value as
residential development, the value of the water could become speculative and
the cost would increase exponentially as the supply declined .
5. The low value the authors have placed on agriculture as one of the state's
basic industries and its impact on the other “ higher return per acre foot ” indus
tries in Arizona is open to question . Other economists have assigned a value of
7 to 14 times the value of the produce from the water . In Table 1, only mining or
primary metals could conceivably be unaffected directly by changes in agricul
tural output. Removing the basic income generating ability of agriculture from
the other sections would require a complete re- evaluation of their worth. Part of
the stated value constitutes the income generating ability of water used in agri
culture . The example of a slaughterhouse cited by the authors is an illustration
of this point. This is indeed a high return industry, but dependent on an agricul
tural product. The selection of location in Tolleson reflects the recent trend in
decentralization of processing industries to areas near both the source of input
materials and the consumer of output product.
6. The estimate of a 170 -year supply of water in storage is based on approxi
mate knowledge of the ground water basins. Even in the Tucson Basin , where
intensive investigations have been made, annual recharge and total volume of
water in storage are not precisely known . Also , it is strongly suspected that
sources at lower depths contain water of poorer and perhaps unacceptable quality
for many uses . Movement of water from the source to the point of use would be
a major distribution problem involving conveyance costs in addition to pumping
costs. The 170 -year supply of water assumes no changes in water quality and the
economic ability to transport the water to the point of use .
7. In spite of certain fallacies in the article, it should not be refuted or discarded
in total. The first reaction of an hydrologist favoring the C.A.P. would likely be,
" What does an economist know about water and hydrology ?" An economist would
have to admit to a limited knowledge of hydrology but could counter with a
question of an hydrologist's knowledge of economics. It would seem to us these
defensive reactions could best be replaced by an objective evaluation of all aspects
by all disciplines working together so all factions of knowledge could be focused
toward the solution most beneficial to the people of Arizona .

MARCH 20 , 1967.

MEMORANDUM
To : Congressman Morris K. Udall.
From : W. S. Gookin , State Water Engineer.
Subject : Review of articles by Dr. W. E. Martin and Dr. Robert A. Young.
You have asked for a review of the findings by Dr. Martin and Dr. Young
relative to economic aspects of the Central Arizona Project. Three articles pre
pared by the Doctors on this general subject have come to my attention. The first
was titled “ The Value of Colorado River Water For Agriculture Uses in Central
Arizona.” The second was titled “ Arizona's Water Problem : An Economic Evalu
ation ,” and the third was titled “ The Economics of Arizona's Water Problem ."
The last named article appeared in the March 1967 edition of “ Arizona Review ,"
published by the College of Business and Public Administration of the Univer
sity of Arizona in Tucson . The fact it was published does not necessarily indicate
that the views expressed in the article are endorsed by the College of Business
and Public Administration or by the University .
Each of the articles appears to be a revised version of the preceding one. The
conclusion supported by each is the same, namely, that there is no water shortage
in Arizona because irrigation is an uneconomic use of water and should be aban
doned or drastically curtailed .
In each of the articles, a " typical farm ” in Pinal County is analyzed and the
income and expenses thereof estimated under alternative conditions. In the first
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article this farm was forecasted to operate at a loss of $ 4,937 annually without
the Central Arizona Project. In the last two articles the farm was forecasted to
operate at a profit of $536 without the Central Arizona Project. This variation
demonstrates that under the method of analysis used by the Doctors a few
relatively minor changes in assumptions as to prices received and prices paid can
radically alter the results of the studies and the conclusions to which the studies
lead. Of course, as a practical matter, the “ typical farmer" in Pinal County nets
more than either figure developed by the Doctors, else the “ typical farm " would
no longer be in operation .
As an illustration of the wide range of potential results, the typical farm
analyzed by the Doctors produced a gross income of $ 105,755 in their first article
which was modified to $ 130,681 in the published article. Were the price projec
tions used by the Bureau of Reclamation applied to the " typical farm ” hypothe
cated by the Doctors, the gross income would be approximately $ 170,000.
The most important single assumption fundamental to the Doctors' analyses is
that the price of cotton will be 25 ¢ per pound and remain at that level with no
corresponding decline in prices paid and no increase in crop yields. As an indica
tion of the significance of this assumption , were it assumed that cotton would sell
for 31¢ a pound as has been assumed in virtually all of the other studies made to
date, the net profit to the typical farm hypothicated by the Doctors would be in
creased by approximately $ 18,500 annually. Thus , one modification alone would
completely destroy the conclusions drawn from the Doctors' published article.
Doctors Martin and Young, in their most recent article, have analyzed their
typical farm on the assumption that the farmer continues to pump from his pres
ent supply ( an assumption which is in itself unrealistic ) or, in the alternate,
purchases all of his water from the Central Arizona Project at $10 per acre -foot
at canal side, or, in the second alternate, purchases approximately 40 percent of
his water from the Central Arizona Project and continues to pump the remainder.
In all of the three above -named alternatives, it was assumed Central Arizona
Project water would be delivered to a farm which had no existing distribution
system and that it would be necessary to construct, operate and maintain a dis
tribution system and charge the entire cost thereof to whatever portion of Central
Arizona Project water was purchased.
In the first analysis , the Doctors found the farm would return $536 to man
agement and investment in land and improvements if no water were taken from
the Central Arizona Project. The farm which took all of its water from the Cen
tral Arizona Project would return a minus $ 7,024 to management and investment,
whereas that which took 40 percent of its water from the project would return a
minus $ 9,649. The Martin and Young reasoning is that a partial supply from
Central Arizona Project results in a greater deficit than either no supply or a full
supply because they assume the full cost of the distribution system would have to
be borne by a partial supply and that the farmer's pumps which could be aban
doned with
full supply would have to be kept operative with a partial supply.
The Doctors also analyzed the typical farm under a fourth hypothesis, namely,
that the farm was located in an existing irrigation system and that the Central
Arizona Project would furnish an unspecified portion of the total supply. The
Doctors concluded that : “ No difficulty in the farmers affording to buy the water
is envisioned in this instance.” However, even under this analysis the Doctors
use an involved rationale and conclude that the Project is infeasible .
It is basic to the philosophy the Doctors have adopted to assume that the worth
of water to the farmer is no greater than its value when applied to that crop
which produces the lowest net income per acre . The conclusion which the Doctors
reach is that Arizona could afford to forego the production of such low income
producing crops as forage crops. The Doctors, despite their academic qualifica
tions in agriculture, have ignored the importance of low value crop production to
the production of high value crops. Certainly they must be aware of the value of
forage crops in such items as insect control, disease control, soil building, etc.
Yet the Doctors suggest that as an alternate to the Central Arizona Project that
Arizona balance its water budget by eliminating production of forage crops.
In the field of hydrology , the Doctors appear to be under the impression that
the 1.2 million acre -feet which has been frequently mentioned as the proposed
capacity of Granite Reef aqueduct under the Central Arizona Project accounts
for all of the uncommitteed portion of the 2.8 million acre - feet allocated to
Arizona from the mainstream of the Colorado River. As has been well established
in the testimony presented in connection with the authorization of the Central
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Arizona Project, Arizona's existing and committed mainstream uses from the
Colorado River now total 1,230,000 acre-feet. There, therefore, remain for devel
opment 1,570,000 acre - feet instead of the 1,200,000 acre- feet cited by the Doctors.
Obviously the Doctors are ignorant of the history and rationale underlying the
1,200,000 acre-foot figure.
It is apparent at several places in their articles that the Doctors have not
realized that the allocations made by the Supreme Court are in terms of diver
sions less return flow rather than in terms of gross diversions. A case in point is
the discussion which the Doctors wrote concerning uses on areas adjacent to the
Colorado River.
It is also readily apparent that the Doctors are uninformed as to the practical
aspects of ground water recovery. They allege that at the current
rate of
withdrawal, there will be an economically available supply for some 170 years.
In one of their earlier articles they recognize that on 25 percent of the farms in
the Central Arizona Project area water tables are declining at the rate of 5.12
feet per year ; on 50 percent of the farms, water tables are declining at the rate
of 8.15 feet per year; and on 25 percent of the farms, the rate of decline is 12
feet per year. It follows that the Doctors must believe that an increase in pump
ing lift ranging from 870 to 2,040 feet will not affect the economic availability of
the ground water supply. This failure to realize that the farmer doesn't have the
alternative of continuing to pump from present depths underlies virtually all of
the article.
They have, of course , also ignored the physical limitations of water quality
problems alleging these to be exceptions rather than the rule. The Casa Grande
area where physical limitations exist and the Eloy area where quality problems
are found are but two of several areas which serve to demonstrate that the Doc
tors have made an unwarranted assumption .
Actually , the figure of 700,000,000 acre- feet used by the Doctors as being eco
nomically recoverable is predicated upon the roughest sort of approximations. If
this figure is accurate , which is , to say the least, doubtful , it is so highly theoreti
cal and impractical as to be wholly misleading.
Ignoring for a moment the accuracy of the figures for water use and water
supply , the water equation for the State of Arizona which the Doctors develop is
such an over -simplification of a complex problem as to be extremely misleading.
For example, the complete elimination of all of the alfalfa and forage crops
grown in the Yuma area would do little to alleviate the water shortages in Mari
copa or Pinal Counties. Nevertheless, implicit in the water equation and the con
clusions reached by the Doctors is the assumption that just that would happen.
Of course, the figures themselves are subject to considerable question because
they are a composite of approximations which are at least to some extent unlike.
For example, the one million acre- foot figure used by the Doctors as present
net diversions from the Colorado River includes some portion of unmeasured
returns. Some idea of the inexactitude of these figures becomes apparent when
it is recognized that the total acreage cropped in Arizona has not exceeded
1,200,000 acres since 1961. The Doctors assume 6,000,000 acre - feet annually as the
total consumption by cropland irrigation. Thus it follows that there is an assumed
consumption in excess of 5.0 acre -feet per acre. This is inconsistent with the
assumption that deliveries to the farms in Central Arizona are 4.0 acre -feet per
acre which obviously could not be 100 percent consumed. It is certainly known
to the Doctors that the croplands in the higher elevations receive less water than
in central Arizona and that while the croplands in the Yuma area receive more,
the irrigated area in Yuma County is less than 200,000 acres and not all of the
water delivered to the farms in that area is consumed either.
The Doctors would seem to criticize Arizona by the allegation that the annual
per capita consumption of water " ranks among the highest in the nation, if not
in the world .” One wonders whether the Doctors would expect a low annual
consumption in a desert area. Their articles are further misleading in that they
allege the use of water in Arizona to be “ about 4,700 gallons per person per day,
some three times the average for the United States." To derive this figure they
have divided 672 million acre- feet by the number of people in Arizona. The
absurdity of reducing irrigation use to a per capita use should be obvious. How
ever, even though such a reduction were logical, they have failed to recognize
that irrigation wherever practiced , is a supplement to rainfall in the production
of crops . Therefore, if we should include irrigation water in determining the per
capita consumption in Arizona , we should increase that per capita consumption
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by that portion of the consumptive use of crops supplied by rainfall and similarly
should include irrigation use when analyzing other areas and add to the per
capita consumptive use in other areas that portion of the consumptive use by
crops which is supplied by rainfall. The figures thereby derived are obviously
meaningless, as is the 4,700 gallons per person per day.
In evaluating the economic aspects of the Central Arizona Project, the Doctors
have adopted a new approach. They have developed what they term “ multipliers "
which they apply to the net profit from the farm to determine both the direct
and indirect economic benefits to the agricultural sector of the economy resulting
from water. The end result of the application of such multipliers in this case
is to show benefits that are much lower than the benefits derived by standard
methods of benefit evaluation . None of the articles present detailed data as to
the derivation of the multipliers, although references are made to publications
which would presumably clarify the process and rationale. Regardless of the
method whereby the Doctors have derived their multipliers, it would seem to be
wholly illogical to apply the multipliers designed to evaluate the indirect benefits
to the agricultural sector of the economy against the net profit resulting from
the use of water for irrigation. Under the Doctors' procedure if a farm were to
break even , that is, show no profit and no loss, it would make no direct or
indirect contribution to the agricultural sector of the economy. The fallacy of this
basic premise should be self-apparent when it is recognized that a farm at the
break -even point could well form the basis for the support of rather extensive
processing industries, service industries, schools and tax base.
In their published article, the Doctors question whether large acreages have
actually been abandoned by reason of water shortage. They point to statewide
statistics to support their doubts. One would assume that the Doctors would be
aware that the underground water resources of Arizona are not wholly located
within one freely connected basin . There are within the state some relatively small
and relatively independent basins which have been progressively developed over
recent years so that new areas may be brought into cultivation in such regions
as the Harquahalla Valley, the Theba area, Moon Valley, and numerous others,
while existing areas in Pinal County and Maricopa County ape going out of pro
duction as the water supplies become ( a ) exhausted, ( b) too deep to permit eco
nomic pumping, or ( c ) too saline for further utilization. It is unfortunate that
the Doctors did not have the opportunity to accompany the House Committee in
1965 when they toured some of the abandoned irrigated areas in Arizona . Per
haps they would then have understood that the farmer who loses his farm and
home draws little comfort from the fact that another farmer has developed an
equivalent acreage in a new hitherto untapped groundwater basin.
The entire procedure, rationale and principles embraced by the Doctors, if
applied elsewhere in the United States, would demonstrate that agriculture in
general should abandon the production of low income producing crops such as
feed and food grains and forage, and that irrigated agriculture should not be
practiced not only in Arizona but in any other state. In fact, the Doctors are
reputed to have claimed to various individuals at various times that they have
applied their analysis to the Central Valley Project and to the California State
Water Plan and reached a conclusion that neither of these developments are
economically feasible . - W . S. G.
COMMENTS ON " THE ECONOMICS OF ARIZONA'S WATER PROBLEM "
( By Dr. George W. Campbell, Agricultural Economist, the University of Arizona ,
Tucson , Arizona, March 27, 1967 )
The article “ The Economics of Arizona's Water Problem ” by Drs. Young and
Martin published in the " Arizona Review ," March 1967, is the most recent of
several articles and manuscripts authored and /or co-authored by them on the
same general subject ~ the economics of water distribution and use in desert and
semidesert countries.
Any valid economic analysis ( 1 ) describes the problem that makes the analyses
desirable, ( 2 ) sets forth possible alternative courses of actions that might solve
or alleviate the problem , and ( 3) evaluate the probable consequences of alterna
tive courses of actions.
PROBLEM ACCORDING TO DRS. YOUNG AND MARTIN
According to the authors the problem is that the means of development and
allocation of water in Arizona as proposed in the Central Arizona Project will
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not be those that will bring the most benefits to Arizona's population . The
authors maintain that Arizona's water should be put to uses “ which would maxi
mize the aggregate ( total) income of the State's population . ” In addition they
would " require that no one segment of the population should gain an unfair
advantage over any other segment in the distribution of income gains.”
ALTERNATIVE SOLUTIONS ACCORDING TO DRS. YOUNG AND MARTIN
The present "target ” of the author's economic analyses is the proposed con
struction of the Central Arizona Project. The authors assert that implementation
of the CAP would subsidize farmers at the expense of the non-farmers. They
conclude that " maximum economic growth " for Arizona ( and therefore the most
benefits to its population ) can be obtained by not implementing the proposed
Central Arizona Project, but by continuing present policies that reallocate pres
ent water supplies through “ the dollars and cents discipline of the market place"
and to “ investigate the possibility of using the water ( Arizona's Colorado River
water requirement ) near its source in the river." The authors refer to this as a
" Western Arizona Project.”
PROBABLE CONSEQUENCES OF THE VARIOUS ALTERNATIVES ACCORDING TO DRS . YOUNG
AND MARTIN
The CAP . — The authors conclude that implementing the Central Arizona
Project will result in either ( 1 ) subsidization of farmers in central Arizona by
municipal and industrial water users and/or other Arizona residents or ( 2 )
farmers using CAP water will go bankrupt, ( 3 ) that cities would not be acting
in the best interests of their citizens in buying water from the CAP, ( 4 ) that it
is doubtful that the CAP " can generate economic benefits to the State in excess
of costs entailed by its construction and operations,” and ( 5 ) that “ two thirds
of the overdraft would remain , the groundwater-level would continue to fall and
the basic 'water crisis ' would be with us just as it is now ."
Continue Present Practices and Abandon the CAP . - According to Drs. Young
and Martin the present practices of allowing the " market ” to determine the uses
of water in Arizona will continue to allocate water "to its most productive use
for the highest rate of economic growth."
( 1) Surface water willcontinue to be used by agriculture until the water is
needed for industrial and municipal uses. These users will buy the water away
from agricultural users because they can and will pay a much higher price for
water.
the
*
( 2 ) Groundwater will continue to be pumped for agricultural uses " as long
as farmers can afford to pay the price.”
(3 ) Total agricultural acreage will decline as land is taken out of forage and
feed -grain crops.
( 4 ) High-valued agricultural and domestic uses will continue to use pumped
water until higher valued uses need this groundwater, at which time they " will
bid it away just as they have done with surface waters."
A " Western Arizona Project” :--Drs. Young and Martin state " there are no
good data relative ( pertinent) to this alternative." They do, however , say that
" possibilities for further ( agricultural ) development include ( 1 ) the Yuma
desert (where water requirements per acre are extremely high but which has a
potential for citrus production )'; ( 2 ) areas adjacent to present irrigation proj
ects ( the Wellton -Mohawk in particular ) ; ( 3 ) lands in the 'Cibola -Ehrenberg
district, and ( 4 ) some of the valleys and plains which lie from 50 to 80 miles
inland from the river ( Cactus Plain , Ranegras Plain , McMullin and Butler
Valleys ) . At least ten townships or 230,000 acres appear promising within these
areas --more than enough to absorb the one million acre-feet of available water.
“ As in' central Arizona barley , grain 'sorghum and forages would be marginal
users of water. But surely the cost of delivering water to these crops would be
less than with the Central Arizona Project. Whether a 'Western Arizona Project
would actually provide benefits above its cost would require further investiga
tion ."
PURPORTED PROOFS ACCORDING TO DRS . YOUNG AND MARTIN
1
Drs. Young and Martin arrive at the above conclusions by purporting to prove
( 1 ) that the CAP is not necessary to " maximize the aggregate income of the
State's population ” since ( a ) there is enough underground water economically
available at the present rate of withdrawal to sustain continued economic
growth for 170 years without importing water ( to Central Arizona ) and ( b )
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that the desired economic growth can be achieved by continuing present practices
of reallocating water supplies to those uses which generate the most " Personal
Income” per acre -feet of water and ( 2 ) that the CAP will not pay its own way
unless the farmers are subsidized by municipal and industrial water users [this
" violates” the authors' " requirement” that " no one segment ( irrigated agri
culture ) * * * should gain an unfair advantage over any other segment.” ]
Let us now examine these purported " proofs" and their underlying assump
tions as presented by Drs. Young and Martin and determine whether they are
sufficiently valid to support their conclusions.
Conclusion No. 1 - Construction and operation of the Central Arizona Project
is not necessary for the maximization of the aggregate income of the State's
population .
According to Drs. Young and Martin there is enough underground water eco
nomically available to support a " desired " level of economic growth for 170 years
at the present rate of net withdrawal.
Let us accept as a fact ( even though proof may be lacking to support this
" fact ” ) that this quantity of water does exist. If the authors' " proof ” that this
water will support economic growth is to be valid, they have to assume that it is of
sufficient quality ( or can be economically made so ) to be used for agricultural
production and for municipal and industrial uses. There is considerable evidence
from authoritative sources to indicate that the quality of water and not the
quantity of water will likely be a severe limiting factor to its use as the depth
to water increases. Or they will have to assume that sufficient water of sufficient
quality can be economically transferred to the areas where economic growth
is required.
There is presently no proven basis for either of these assumptions. It is there.
fore apparent that while the quantity of water may be sufficient to support the
authors' conclusions it has yet to be proven that the economically available
water would be of sufficient quality to warrant such a conclusion . In the absence
of proof on the quality as well as the quantity of the economically available
water the conclusion that a sufficient supply of usable water exists to support
170 years of economic growth is not valid
According to Drs. Young and Martin the desired economic growth of Arizona
can be achieved ( without the CAP ) by continuing present practices of allowing
sales of water to the highest bidders. The authors' ( on page 17 ) write that " with
the exception of current plans for the Colorado River water under the Central
Arizona Project, proper allocations are being made today.” This statement ap
pears to be a direct contradiction of the authors' statement on page 9 which
states “ They ( most people in the arid Southwest ) have felt that its (water )
development and allocation should not be subject to the dollars and cents dis
cipline of the market place . " The only way one can eliminate the contradictions
is to assume ( 1 ) that most people in the Southwest act contrary to their feel
ings or ( 2 ) that Arizona residents are, in this matter at least, different from
other people in the Southwest.
Even if there were 170 years supply of water of suitable quality economically
available Drs. Young and Martin would have to prove that this water would, in
the absence of the CAP, be reallocated through the free market- for -water system
in such a way as to “maximize the aggregate income of the State's population . "
Drs. Young and Martin “ prove" that such reallocation is presently being ac
complished (and assume it would continue to be accomplished in the future ) by
using an " Input-Output Model” that purports to show the " Personal Income "
generated per acre -foot of water intake by each major sector of the Arizona
economy. Drs. Young and Martin assume that maximizing the Personal Income
of Arizona's population is the criterion for the “ best,” or at least the " desirable "
economic growth . Their economic analyses are designed to determine which of
the available alternative courses of action will result in the greatest aggregate
"Personal Income" for Arizona's population.
According to Drs. Young and Martin the following table ( Table 1 in the ar
ticle “The Economics of Arizona's Water Problem " ) shows the dollars of " Per
sonal Income" per acre-foot of water generated by the various sectors of the
Arizona economy. Although many competent agricultural economists doubt ser
iously that maximization of total personal income of a state's population is the
valid criterion of the " best" economic growth of the state, let us assume in this
instance that it is the valid criterion . Let us further assume for the moment that
Table I does indeed accurately portray the capacities of the various sectors to
generate “ Personal Income.”
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TABLE I .-- Personal income per acre- foot or water intake in Arizona sectors and rank
of each, 1958 1

Food and feed grains...
Forage crops..
High value intensive crops 4
Livestock and poultry .
Agricultural processing industries .
Utilities...
Mining.Primary metals.
Manufacturing
Trade, transportation, and services.

Dollars of
personal in- Sector rank :
come per
acre-foot 2
14
18
80
1,953
15, 332
2 , 886
3,248
1,685
82, 301
60, 761

54.3

OO
Now

Sector

1 Adapted from Anilkumar G. Tijoriwala , William E. Martin , and Leonard G. Bower, “ The Structure of
the Arizona Economy; Output Interrelationships and Their Effects on Water and Labor Requirements.
Pt. I," " The Input-Output Model and Its Interpretation and Pt. II, Statistical Supplement,” Arizona
Agricultural Experiment Station Technical Bulletins 180 and 181 (forthcoming ). 1967.
? Personal income is here defined to include wages and salaries, rents, profits and interest.
3 Ranked from highest to lowest value added .
* Includes cotton , vegetables, citrus, and other fruits.
Even if we do assume that the above claims of Drs. Young and Martin are true
there are basic underlying incorrect assumptions that destroy the validity of this
“ Input-Output Model” and the conclusions resulting from analyses depending
upon the validity of the " model."
Drs. Young and Martin have incorrectly assumed that each sector can continue
to exist and create “ Personal Income" even though contributions of other sectors
are drastically reduced - perhaps even to zero. Specifically, they assume that
drastic reductions in the Food and Feed Grains and the Forage sectors of the
economy will only reduce, but not eliminate the “ Personal Income ” generating
capacities of the agricultural processing industries. Drs. Young and Martin
purport to " demonstrate ... that economic growth can continue in Arizona
without importation of water by citing the following example ..." Recently , a
large meat processing company decided to build a livestock slaughter facility in
Tolleson . Their water demands seem large - 2 to 2.25 million gallons a day or
about six to seven acre-feet. However, in a year this plant would use no more
water than would, for example, 600 acres of sorghum . Six hundred acres of
sorghum generate about $ 58,500 per year of gross income and about 9,000 man
hours ( or perhaps three and one -half man-years ) of employment. The work force
contemplated for the processing plant is about 225 employees, or some 65 times
as large as the sorghum crop . The relative volume of income generated by the
proposed plant would probably be even larger since wages in such employment
are greater than in farming. Furthermore, much of the water used in this plant
would not be lost in the process, as it would be in agriculture, but would be
available for use again in crop irrigation after being suitably processed .
Drs. Young and Martin do not take into account what would appear to be an
obvious fact ; that the continued existence of a plant to slaughter cattle depends
directly on the existence of the feeder cattle industry in the area , and that the
feeder cattle industry depends for its existence on the feed grains and forages pro
duced in the area .
The relationship is simple indeed : No feed grains and no forage= no cattle
feeding industry. No cattle feeding industry=no cattle to slaughter. No cattle
to slaughter = no slaughter plant. No slaughter plant= no “ Personal Income” gen
erated by the plant.
Drs. Young and Martin , however, by using their " Input-Output Model ” rela
tionships conclude that feed grain and forage crops can be drastically reduced ,
or even eliminated by being " outbid ” by "higher" water users without affecting
the " Personal Income” generating capacity of the Agricultural Processing Indus
tries - specifically that of the new cattle- slaughtering facility now under con
struction in Tolleson .
The " Input-Output Model” also assumes that no direct relationship exists
between the production of food and feed grains and forages and the production of
high value intensive crops. Drs. Young and Martin are agricultural economists.
Surely they are aware that actual farming practices as well as a great deal of
scientific knowledge, furnishes evidence to support the contention that crop rota
79-247-67-46
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tion practices do beneficially affect the production of the high value intensive
crops.
Drs. Young and Martin , however, by using the “ Input- Output Model” relation
ships conclude that drastically reduced production of food and feed grains will not
adversely affect the production of high value crops.
This conclusion is based, at best, on an unproven assumption and perhaps on
an incorrect one. Once again the “model” has not accurately portrayed the ex
isting relationship between two of the sectors.
The failure of the “ Input -Output Model” to portray accurately the interde.
pendence that exists in real life among various sectors of the economy invalidates
conclusions resulting from any analysis that depends on relationships errone .
ously portrayed by the model.
We must therefore conclude that the conclusions resulting from use of such
an incorrect "model" cannot be proven valid by analyses depending on the use of
the" Input-Output Model” for their validity.
Let us, however, assume for the moment that the “ Input -Output Model” does,
in fact, actually portray the real life relationships existing among the various
sectors of the economy, and examine the validity of the assumption of Drs. Young
and Martin that “ Personal Income" generated is the sole indicator of economic
growth .
Drs. Young and Martin define “ Personal Income ” as “ the sum of wages, rents,
profits, and interest received by persons in each sector of the economy.”
Let us assume the following :
1. A New Mexico farmer and his three grown sons have inherited an aban
doned farm in Arizona. The farm has 1,000 acres of tillable land.
2. They sell their farm in New Mexico for $ 400,000 and move to Arizona.
3. They “ rebuild " the Arizona farm and operate it at no profit for 15 years ,
then abandon the farm and go back to New Mexico.
4. They did all the work themselves and never borrowed any money. They had
$ 100,000 of the original $ 400,000 left when they returned to New Mexico.
5. While in Arizona, they paid taxes of $ 50,000 , paid $ 60,000 for machinery,
$ 15,000 for groceries, and $ 3,000,000 for other items— mostly farm - production
input items.
This farmer and his three sons made no profit, neither paid nor received any
wages, rents, and / or interest.
According to Drs. Young and Martin , these men had received no “ Personal
Income ” and therefore 'had made no contribution to the economic growth of the
State of Arizona .
The generation of " Personal Income” as defined above by Drs. Young and Mar
tin is obviously an erroneous indicator of the contributions made to the economic
growth of the State by individuals, business firms, and /or various sectors of the
economy. Its use in analyzing such contributions can lead only to incorrect and
misleading conclusions. Any conclusions derived from its use would be invalid.
Conclusion No. 2 — The CAP will not pay its oun way unless the farmers are sub
sidized by municipal and industrial users of CAP water.
In arriving at this conclusion Drs . Young and Martin ignore the fact that
much of the anticipated revenue resulting from the CAP would come from the
sale of surplus electrical power ( surplus to CAP pumping requirements) gen
erated by a dam ( or dams ) in the main stream of the Colorado River. Some
knowledgeable people believe that proceeds from the sale of such power would
be great enough to allow CAP water sales to agricultural and other users at
prices comparable to what users are now paying for water.
There is no evidence presently available to indicate that any responsible per
son advocates the construction of the Central Arizona Project if the means of
generating such surplus electrical power is not an integral part of the CAP.
Any valid and meaningful analysis of the ability of the CAP to “pay out ” with
out bankrupting agricultural users of CAP water and " swindling ” municipal
users cannot be made if- CAP-generation and sale of surplus electrical power
is not considered in the analyses.
There is nothing of record that Drs. Young and Martin have given any con
sideration to this essential feature of the CAP in their analyses. For this reason
alone any conclusions they make from their analyses would be seriously suspect .
Drs. Young and Martin have concluded that farmers in “ Central Arizona ” can
not afford to pay the proposed cost of CAP water for irrigation.
They base this conclusion on their analysis of the costs and returns of a "typ
ical" farm in central Arizona.
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They claim that the characteristics of this farm and its financial costs and re
turns are “ based on a 1964 survey of over 600 Arizona farmers under the project. ”
In actuality, their " typical central Arizona farms” appear to be based on a sur
vey of 120 farms in Pinal County and not on a survey of 600 farms under the
project.
Even if one assumes that all prices, yields, costs, and returns data used in the
analysis of the " typical farm ” described in the article " The Economics of Ari
zona's Water Problem " were correct, no valid conclusions could be drawn from
their analyses because ( 1 ) a " typical” Pinal County farm is not a “ typical"
farm for the area proposed to be served by the CAP and ( 2 ) the "typical Pinal
County Farm " as described in various articles and manuscripts by Drs. Young
and Martin is so different from one article to the next that one must conclude
that Drs. Young and Martin have great difficulty in deciding what is a " typical
Pinal County farm ."
The following are descriptions of two " typical Pinal County farms” according
to Drs. Young and Martin :
THE " TYPICAL” PINAL COUNTY FARMS OF DRS. ROBERT YOUNG AND WILLIAM MARTIN
Drs. Young and Martin in two separate reports presumably based on the same
research data described the characteristics of and analyze the costs and returns
for the typical central Arizona (Pinal County ) farm. In the article " The Value of
Colorado River Water for Agricultural Uses in Central Arizona” this "typical"
farm seems to bear little relation to the “ typical” central ( Pinal County ) Arizona
farm described and analyzed in the article “ The Economics of Arizona's Water
Problem ” printed in the March 1967 issue of the Arizona Review . These charac
teristics and results of Drs. Young and Martin's analysis are shown below.
Characteristics of typical Pinal County farm ( according to Drs . Young and Martin)

Item

As described in “ The
Value of Colorado As described in " The
Economics of Arizona's
Water for Agricultural
Water Problem ".
Uses in Central Ari.
zona"
480
264
55
43
9
120
25
53
11

Total cropped acres .
Acres in cotton .
Percent of cropped acres in cotton ..
Acres in Alfalfa ..
Percent of cropped acres in alfalfa
Acres in barley ...
Percent of cropped acres in barley
Acres in sorghum ..
Percent of cropped acres in sorghum.

Pumping lifts in feet ..

210

395

700
273
39
112
16
175
25
140
20

510

315

460

540

$7. 05 $ 10.30 $ 12.08
$4.50
$ 8.50 $ 11.00
Variable pumping costs per acre- foot.
Water used per acre (acre-feet ):
5. 0
5.0
5.0
6.0
5.0
Cotton .
5.0
2.5
2.5
2. 5
3.0
2.5
2.0
Barley
4. 25
4. 25
4. 25
6.1
6.1
Alfalfa hay .
6.1
2. 75
2. 75
2. 75
2.75
3.3
2.2
Sorghum grain .
Total dollar income per acre:
Cotton .
$ 330. 10 $ 330. 10 $ 330. 10 $ 320.54 $310.46 $310. 46
77. 55
77. 55
77. 55
85.00
91. 27
77.80
Barley
112.75 112. 75 112. 75 159. 50 159, 50 159. 50
Alfalfa hay .
84. 05
84. 05 84. 05
Sorghum grain
Total number variable costs :
212.93 233. 53 246. 37 187. 01 193.53 200.78
Cotton .
59. 47
50. 36 60. 55
66.91
62.97
60.04
Barley
99. 21 111. 26 126. 56 146. 27 154. 17
79.95
Alfalfa hay
70. 92
76. 55
71. 14
58. 26 69. 52
74. 78
Sorghum grain
Income in number over variable costs;
Cotton .
117. 17 96. 57
83. 73 133. 53 116. 93 109. 68
17. 76
27. 19
31. 80 22.03
17.00
10. 64
Barley
32. 80
13. 23
Alfalfa hay
13. 54
5. 33
1. 49
32. 94
17. 78
14. 53
7. 50
25. 79
33. 32
22. 64
Sorghum grain .
Return to management and investment in land and
18. 48
77 -7.09
35. 56
14. 71
1.21
improvements (per acre of cropped land ).
Management return per cropped acre (with land and
improvements peracre equals $ 500 and interest at
10. 56 - 10.29 -23.79 -6.52 -24,23 -32,00
5 percent) ..
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Let us assume for the moment, however, that the " typical Pinal County" farm
described in the article " The Economics of Arizona's Water Problem ” is indeed
representative of the farms under the project and that all data and assumptions
used in the analysis by Drs. Young and Martin are correct.
According to Drs. Young and Martin this farm even with the least amount of
assumed pumping lift ( 315 feet ) would have à minus $6.52 per acre as the
returns to management, and under the assumed 540 feet of lift would have a
minus $ 32.09 per acre as the returns to management.
Even the most enthusiastic and optimistic supporter of the CAP knows it will
be at least ten years after its construction begins before it will be operational.
It is indeed questionable that this "typical farm ” could remain financially
solvent under these conditions and be an operating farm under the CAP.
It is also questionable that any farm with a negative return to management
could realistically be considered as " typical ” in an area where the net farm
income per farm is almost twice as great as net farm income per farm in the
state whose farms have the second greatest net farm income per farm in the U.S.
I agree with Drs. Young and Martin that it is important to examine the
economics of Arizona's water problems.
I believe the results of these " examinations " should be made available to the
people of Arizona — whether such results are “ favorable " or " unfavorable " to
the construction and operation of the Central Arizona Project.
I do not believe that the article " The Economics of Arizona's Water Problem "
by Drs. Young and Martin is a valid report of a valid " examination " of the
economics of Arizona's water problems.
STATEMENT OF STEWART M. BRANDBORG, EXECUTIVE DIRECTOR ,
THE WILDERNESS SOCIETY, WASHINGTON, D.C.
Mr. BRANDBORG. I am Stewart M. Brandborg, executive director of
the Wilderness Society, a national , nonprofit conservation organiza
tion with some 36,000 members. Our headquarters are at 729 15th
St. NW. , Washington, D.C. The broad purpose of the society is to
increase knowledge and appreciation of wilderness and to support
measures for its protection and appropriate use.
The bills now under the committee's consideration for the develop
ment of the Lower Colorado River contain proposals and provisions
which directly affect wilderness resources of the national park and
national wilderness preservation systems.
In the past , the society's interest in these measures has centered on
the consideration of the impact upon park and wilderness lands of the
proposed Marble Canyon and Bridge Canyon Dams. In our study of
these proposals we have been keenly aware of the critical water needs
of States in the Lower Colorado River Basin, and it is our hope that
these may be met with alternative projects and programs that do not
impinge upon the wilderness lands of either the national park system
or the national wilderness preservation system .
Passage of S. 1013 and S. 1004, through their provisions for the cen
tral Arizona project in the absence of authorizations for the Marble
Canyon or Bridge Canyon ( Hualapai) projects, would relieve our
previously expressed concerns about the impact of these damsupon the
Colorado River and the incomparable wilderness features of the Grand
Canyon , and both Grand Canyon National Park and Grand Canyon
National Monument.
In earlier hearings, the society has opposed proposals for authoriz
ing either of these dams in the Grand Canyon. Some of the present
measures before Congress have eliminated the authorization for the
Marble Canyon unit while changing the name of the Bridge Canyon
unit to Hualapai Dam and Reservoir.
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I wish to state that the Wilderness Society firmly opposes both of
these projects and that our previous opposition to Bridge Canyon Dam
can be applied to the Hualapai project as provided for in some of the
measures before this committee .
The society supports and commends provisions of S. 1013 and S. 1004
which provide alternate sources of power for the central Arizona proj
ect without calling for the construction or authorization of either the
Hualapai (Bridge Canyon ) or Marble Canyon Dams in the Grand
Canyon. We also wish to endorse the provisions of S. 1013 that would
withdraw licensing authorities of the Federal Power Commission
( under pt. I of the Federal Power Act ) for these projects.
In earlier testimony we expressed concern for the water needs of
the people of the Southwest. Wewish to reemphasize our concern about
these needs and to encourage alternative programsto meet these re
quirements without the construction of dams within the Grand Canyon
or on the Gila River that would violate the integrity of the national
park system or the national wilderness preservation system . If the
National Water Commission , as proposed in the Senate's Act, S. 20 , can
function as outlined , it is hoped that Congress may find it unnecessary
to authorize any dam which would invade the boundaries of any dedi
cated lands of either the national park or the national monument.
The society supports the proposal for the National Water Commission
and urges that its studies be comprehensive and of national scope and
that they fully consider recreational, scenic, fish and wildlife, esthetic,
and wilderness values.
The society does not oppose proposals for the central Arizona project
in the absence of authorization for dams in the Grand Canyon if there
can be a definite prospect of downstream alternatives to the Hooker
Dam in New Mexico. The Wilderness Society's interest in the proposed
Hooker project stems from a continuing concern over a period of many
years for protection of the wilderness of the Gila Wilderness Area and
the Gila Primitive Area .
Establishment of the Gila Primitive Area in 1924 marked the be
ginning of the preservation of American wild lands in the national
forest. In 1964, upon passage of the Wilderness Act, the Gila Wilder
ness Area became a unit of the national wilderness preservation system .
Against this background, and the society's long -established interest in
preserving this unit of national forest wilderness, we have attempted
to evaluate both the Hooker Dam proposal and alternative projects. In
working with our cooperators in the Colorado River States, we have
found relatively little in the way of current detailed technical infor
mation presently available on either the Hooker Dam or possible
downstream alternatives.
There is apparently no detailed engineering or feasibility study to
provide documentation to Congress and the public for the Hooker
project, or to furnish detailed information and specifications for this
dam and its facilities.
The proposed site for Hooker Reservoir would cover a strip of the
primitive area about one-half-mile wide to the west of the Gila Wilder
ness Area . Water backed up in the Gila River by the high Hooker
Dam - 285,000 -acre - feet capacity - a structure rising 330 feet above the
streambed — would flood this strip of the primitive area and over 7
river miles of the canyon within the wilderness area proper.
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The Hooker Reservoir would also back into Turkey Creek and into
the wilderness area within its watershed . This provision of the bills
before the committee would also authorize a dam of lower height at the
Hooker site which would furnish 98,000 - acre- feet capacity in a reser
voir that would back approximately 4 to 5 miles up the Gila River
Canyon into the wilderness area.
Both of these intrusions of the reservoir upon the wilderness desig
nations and wilderness boundaries in the future and would represent
erosion of the protection assured these areas by the Wilderness Act .
It is our strong recommendation, therefore, that there be full study
and exploration by the committee of an alternative location of this
project downstream from the proposed Hooker site at the Connor site.
Located near Redrock , N. Mex., only 26 miles downstream from the
proposed Hooker Dam , the Connor project would interceptflood.
waters from several drainages downstream from Hooker - Mangas
Creek , Duck Creek, Mogollon Creek, Bear Creek, and tributary can
yons in Redrock Canyon. Because of the substantially larger drainage
area above it, the Connor Dam would more than double the flood water
catchment capacities of the proposed Hooker project.
The uncontrolled flow of these downstream tributaries of the Gila
River was a major source of the past catastrophic floods which were
responsible for serious losses to the communities of Virden and Red
rock.
The narrow canyon gorge of the “ Gila middle box” above the Con
nor Dam site compares favorably in its storage potentials to the Gila
Gorge within the wilderness area. Because of this narrow gorge, a
Connor Dam of about 240 feet in height - approximately 85,000 -acre
feet capacity - could be built at either of the Connor sites with evapor
ation loss that would be about the same as those of the Hooker project
"of comparable capacity.
This reservoir would cover little farmland, but would serve exten
sive downstream irrigation districts below Redrock , N. Mex. Almost
all of the lands covered by such a reservoir lie within the Gila National
Forest in an area where reservoir fishing, boating, and the fullest pos
sible mass recreation uses and access could be provided for nearby
communities of New Mexico and Arizona.
We strongly urge that the Connor site be studied to fully determine
its flood control, reclamation, recreation, and other benefits and that,
with the establishment of its feasibility , be constructed as a practical
and acceptable means of preventing intrusion upon the Gila Wilder
ness Area and the national wilderness preservation system .
We would recommend also that the committee request impact studies
of the Hooker project from the Department of Agriculture to show
the effect of this project upon the Gila Wilderness and Primitive Areas
and that full and detailed feasibility data and project specifications
for the Hooker and Connor projects be obtained for the public record
and for needed comparisons and consideration of the Connor Dam as
an alternative.
Thank you for the privilege of presenting this statement.
Senator JACKSON . Thank you, Mr. Brandborg. We appreciate hav
ing your statement. I take it that your headquarters is here in Wash
ington , D.C.
Mr. BRANDBORG . Yes, sir .
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Senator JACKSON. And you are the paid executive director of the
Wilderness Society ; is that correct?
Mr. BRANDBORG . Yes, Mr. Chairman.
Senator Jackson. Senator Fannin ?
Senator FANNIN . No questions.
Senator JACKSON . No questions.
We appreciate having your statement. Your ideas will certainly be
helpful in trying to go through this record and analyzing the various
proposals that have been made here. We are sorry you had to wait so
long.
Mr. BRANDBORG. Thank you for the opportunity.
Senator JACKSON. By the way , I notice that the figures we have here
is that 77 acres out of a total of 1,130 acres would be in the primitive
area . Just 77 acres would be in the primitive area and 110 would be
in the wilderness area .
Mr. BRANDBORG . I think there is some variation .
Senator JACKSON . That is a smaller project. That is a 98,000 -acre
foot reservoir. The 265,000 -acre- foot reservoir would have 141 acres in
the primitive area and 480 in the wilderness.
Mr. BRANDBORG . I believe the figures are approximately correct. We
have had great difficulty, Mr. Chairman , in getting data on the impact
of the Hooker project upon the Gila Wilderness Area . Most of the
information that we have has been obtained through the inquiries and
research of our local members and people within the Colorado River
States.
Senator JACKSON . Thank you very much .
The Chair wishes to announce that the record will remain open for
10 days. Some statements, I am certain , will be made by people who
were unable to be present, and we want to provide an opportunity for
those who did not present a statement to present them. There also may
be additional comments from individuals who testified , and who want
to supplement their statements.
In addition, individual members have questions undoubtedly that
they may wish to submit to appropriate Departments or individuals
for response, and that will give us time to obtain that information .
The committee will stand adjourned , with that understanding.
(Whereupon , at 5:10 p.m. , the committee adjourned. )

APPENDIX

( Under authority previously given , the following statements, com
munications, and resolutions were ordered printed :)

UPPER COLORADO RIVER COMMISSION,
Salt Lake City, Utah , February 25, 1967.
Hon. CLINTON P. ANDERSON ,
U.S. Senate,
New Senate Office Building,
Washington , D.C.
DEAR SENATOR ANDERSON : Enclosed is a resolution adopted unanimously by the
Upper Colorado River Commission at an adjourned annual meeting assembled
in Cheyenne, Wyoming on February 22, 1966 .
By means of this resolution the Upper Colorado River Commission is request
ing the Second Session of the 89th Congress to appropriate sufficient funds for a
construction program of at least $ 7,500,000 for fiscal year 1967 for continuing
construction of the Bonneville Unit of the Central Utah Project, a participating
projectof the Colorado River Storage Project.
Sincerely yours,
IVAL V. GOSLIN , Executive Director .
[ Enclosure )
RESOLUTION BY UPPER COLORADO RIVER COMMISSION
IN SUPPORT OF APPROPRIATIONS OF FUNDS BY THE 89TH CONGRESS, SECOND SESSION,
FOR CONSTRUCTION OF THE BONNEVILLE UNIT OF THE CENTRAL UTAH PROJECT
Whereas, the Bonneville Unit of the Central Utah Project was authorized for
construction as a participating project of the Colorado River Storage Project
by the Colorado River Storage Project Act of 1956 ( 70 Stat. 105 ) , ten years ago ;
and
. Whereas, the Central Utah Project will provide municipal, industrial, and
irrigation water to a seven -county area of the State of Utah which includes
approximately sixty percent of the population and assessed valuation of the
State ; and
Whereas, the economy of the State of Utah will be seriously jeopardized if
adequate water supplies are not made available to meet rapidly expanding
municipal and industrial requirements within the anticipated construction
schedule as projected in the Bureau of Reclamation's Definite Plan Report :
Now, therefore, be it
Resolved, that the Upper Colorado River Commission at its Adjourned Annual
Meeting convened in Cheyenne, Wyoming on February 22, 1966 , respectfully
requests the United States Congress to appropriate sufficient funds for a cons
struction program of at least $ 7,500,000 for fiscal year 1967 in order that the
construction of the Bonneville Unit of the Central Utah Project may proceed
with a sound construction program capable of meeting the rapidly developing
water requirements of the State of Utah ; be in further
Resolved, That copies of this resolution be transmitted to the President of the
United States, Director of the Bureau of the Budget, Secretary of the Interior,"
Commissioner of the Bureau of Reclamation , Members of the Congressional
Delegations of the Upper Basin States, Members of the Congressional Appro
priations Committees, and other interested parties.
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CERTIFICATE

I, Ival V. Goslin, Executive Director of the Upper Colorado River Commis
sion , do hereby certify that the above Resolution was unanimously adopted by
the Upper Colorado River Commission at an Adjourned Annual Meeting held at
Cheyenne, Wyoming on February 22, 1966 .
Witness my hand this 25th day of February, 1966 .
IVAL V. GOSLIN , Executive Director .

STATEMENT OF THE IDAHO WATER RESOURCE BOARD
The opportunity of presenting this statement on behalf of the Idaho Water
Resource Board is appreciated.
We are in sympathy with and fully appreciate the urgent need for the Central
Arizona Project. We also realize that there are other areas in the Pacific South
west where water problems may occur. However, now that the surplus water of
Northern California is under programming, ultimate benefits will be of meas
urable impact.
We also wish to point out that there are areas of great concern to us in
Idaho. We have old established projects that are badly in need of supplemental
water.
Like Arizona, we have experienced years of delay with some of our Idaho
projects. The Southwest Idaho Water Development Project, which is now before
your committee, has been in the mill for more than fifty years. It is the fore
runner of development that contemplates the full usage of all waters of the Snake
River within Idaho boundaries.
The people of Idaho are looking forward with enthusiasm to the ultimate
development of the State's land and water resources . An amendment to the
Constitution has been approved authorizing a State Water Agency. Implementing
State legislation has been enacted . An Idaho Water Resource Board has been
appointed. Adequate funds have been appropriated. A survey, to be completed
in 1970, is now underway in cooperation with other Pacific Northwest States
and coordinated with the Columbia-North Pacific Framework Study under the
direction of the recently created Pacific Northwest River Basins Commission.
Idaho's interest in such a survey is to study and inventory the land and water
resources of the State. This study will include the acreage of available irrigable
land and the water supply available for irrigation , together with the amount of
water required for full and complete development of all such irrigable lands
within the State. The water requirements for industry, municipalities, hydro
electric power , recreation , fish and wildlife and all other uses will be also covered .
This survey , to be completed by the close of this decade will provide the long
awaited information which must be available before complete development of
Idaho's natural resources can be planned with intelligence.
At the present time, Idaho is irrigating three million acres, but the best infor
mation available now is that an additional six million acres can be brought
under irrigation , thus bringing the total Idaho irrigated acreage to nine million
acres. This additional acreage will require at least twelve million acre feet more
water than is now being used , and that is more water than is now available in
the Snake River,
We believe that it is very important and, therefore, we strongly urge that
the Pacific Northwest River Basin Commission, operating under authority of the
Water Resources Planning Act of 1965, be permitted to complete its coordinated
studies of ultimate needs in Idaho as well as the other Pacific Northwest States
before the Secretary is authorized to undertake feasibility investigation involving
export of water from the Columbia - Snake system . We respectfully urge that any
Lower Colorado River legislation which contemplates trans -basin diversion of
water from the Columbia River system be amended accordingly.
We urge that any lower Colorado River legislation should include a provision
as follows :
Repayment contracts for the use of imported water for irrigation , water 3
supply, power, quality control, ground water recharge, recreation, fish and
wildlife and any other use shall contain a provision making it abundantly
clear the area of origin shall have prior right to any water which it is
proposed to export.
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We also urge that the following provision be included in any Lower Colorado
bill which may be enacted by the Congress.
“Nothing in this Act shall be construed to expand or diminish either Federal
or State Jurisdiction , responsibility, or rights in the field of water resources plan
ning, development, or control ; nor to displace, supersede, limit or modify any
interstate compact or the jurisdiction or responsibility of any legally established
joint or common agency of two or more states, or of two or more States and the
Federal Government ; nor to limit the authority of Congress to authorize and fund
projects . "
The above language is identical to Section 3 of the Water Resources Planning
Act of 1965 - Public Law 89–80 , and we feel strongly that it should be included
in this bill.
The economic justification of spending millions of dollars to transport water
a thousand miles or more for the production of farm crops can be questioned ,
especially when competitive crops can be grown on the sagebrush plains of
Idaho where water is readily available.
In closing , to repeat the citizens of Idaho are looking forward with optimism
and enthusiasm to the ultimate development of the State's natural resources,
but this can only be accomplished if we are permitted to retain for use in Idaho,
the water which we believe rightfully belongs to the State of Idaho.

STATEMENT OF STEPHEN C. JETT, Ph.D., ASSISTANT PROFESSOR OF GEOGRAPHY,
L'NIVERSITY OF CALIFORNIA , Davis
TOURISM , RECREATION , AND THE GRAND CANYON DAME
I am Dr. Stephen C. Jett, Assistant Professor of Geography, University of
California , Davis. I am submitting this statement as an individual.
I am author of the book Tourism in the Navajo Country : Resources and Plan
ning , and my research on scenic resources and tourism in the Southwestern
United States entables me to comment on the alleged damages and benefits to
recreational potentials that would result from construction of the proposed
Hualapai and Marble Canyon Dams.
Tourism — that is, travel for purposes of visiting scenic areas and historic
landmarks—is a major American industry. The Outdoor Recreation Resources
Review Commission stated in 1962 that national “ tourism expenditures have
been estimated at about $25 billion annually . More than half the states con
sider tourism to be one of their three major sources of revenue. This industry
is especially important in the Southwest. The Bureau of Business and Public
Research of the University of Arizona estimated in 1959 that the total tourist
( including resort) expenditure in that state was nearly 500 million dollars,
making tourism the largest industry in the state .' An estimated $ 89,700,000 was
spent by tourists in 1959 in Utah, and one observer wrote, in 1952, that " in
New Mexico tourism is the leading industry , " yielding about $ 150,000,000 even
as far back as 1961. But although tourism is already of prime importance, “ what
is more significant,” says a University of Arizona study, “ it ... has probably
the greatest potentialities for future growth” of any of the regions' industries.?
In assessing the relative economic impact of tourism vs. water-based recrea
tion on the region , the probable future trends of these two activties must be kept
in mind . Marion Clawson , of Resources for the Future , Inc. , who is probably the
country's greatest expert on recreation statistics, predicts that the demand
for use of recreation areas, such as the proposed reservoirs, will increase per
haps 16 times over 1950 levels by the year 2000 but that the demand for use
1 Navajoland Publications, Series A. Navajo Tribal Museum . Window Rock, 1967.
> Outdoor Recreation for America : A Report to the President and to the Congress by the
Outdoor Recreation Resources Review Commission . Washington, 1962 .
8 Anon. Tourism is Big Business . The Navajo Times, Vol. 7 , No. 52, p. 6. Window Rock,
1966.
. Robert E. Waugh . A Billion Dollar Tourist Business for Arizona ? Arizona Business
and Economic Review , Vol. 8 , No. 4 , pp . 2-3. 1959 .
6 Research Section, Utah State Department of Highways. Utah Tourist Study, p. 5. Salt
Lake City, 1960.
* Clifford M. Zlerer , Tourism and Recreation in the West, The Geographical Review,
Vol. 42. No. 3, p. 464. 1952.
? L . W. Cassaday. The Role of the Tourist Industry in Arizona ' : Expanding Economy.
Bureau of Business Research Miscellaneous Publications. Tucson , 1950.
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of scenic areas by sightseers will increase by as much as 40 times. The Outdoor
Recreation Resources Review Commission , although presenting more conserva
tive predictions, also predicts that, given opportunity, sightseeing will grow more
rapidly than boating , fishing, or swimming. This is particularly relevant when
one considers the extremely limited access to the proposed reservoirs and the
large number of alternative water recreation areas in the region , facts which
have been pointed out by the Bureau of Outdoor Recreation in the Pacific South
west Water Plan.io
Dam proponents frequently argue that the proposed reservoirs would do no
damage to scenery presently visible from Grand Canyon National Park's devel
oped viewpoints. In addition to ignoring the fact that the view from Grand
Canyon National Monument's principal viewpoint, Toroweep Overlook, would be
severely damaged ," this argument is based on the assumption that the presently
little - visited scenic areas will never be visited . However, this is an unwarranted
assumption , for the following reasons :
1. The scenic attributes both of Marble Gorge and of lower Grand Canyon
are unquestionably of National Park quality, as I can personally attest from
observation of these areas both from the air and on the ground. In fact, early
tourists visiting the Grand Canyon did so in the area of Diamond Creek , which
is on the Hualapai Reservation , and not at the presently developed viewpoints ,
which happened more or less accidentally to be developed because of a railroad
line built to provide access to mines near the South Rim of the Canyon . " The
Navajos have established Tribal Parks to protect the scenic values of Marble
Gorge.18
2. The areas that would be partially inundated by the Hualapai and Marble
Canyon Dams are, in fact, much nearer the region's through highways than are
presently developed viewpoints within the Park ( see Table 1 ) and could thus
be very easily provided with access roads. Such developments would provide the
poverty -stricken Hualapai and Navajo Indian Tribes in these areas a source
of income superior to that which would be afforded by the proposed reservoirs.**
TABLE 1 .-- Distances of various points on the rim of Grand Canyon from nearest
through highways

Locality
South rim (Grand Canyon Village ).
Do.
South rim "(desert view ) .
North rim , Grand Canyon National Park
“ East rim " (lower Marble Gorge section ).
Upper Marble Gorge .
Hualapai Rim (lower Granite Gorge) .

Nearest through
highways
U.S. 66 .
U.S. 89 .
U.S. 89.
U.S. 89.
U.S. 89
U.S. 89.
U.S. 66

Distance of
ADIT :

59 miles. 57503">
57 miles,
31 miles.
44 miles.
20 miles.
0 mile.
17 miles.

3. The rising demand for scenic resources is putting more and more pressure
on existing developed scenic areas . This is true generally, as well as specifi
cally for Grand Canyon National Park, where rapidly increasing visitation
reached an annual figure of 1,806,033 in 1966. If overcrowding is to be avoided ,
new scenic overlooks will have to be developed , primarily outside of present
park boundaries. As long
15 ago as 1950 , when visitation was 665,281, the National
Park Service reported :
8 Marion Clawson, "The Crisis in Outdoor Recreation ," American Forests , Vol. 65, No. 3,
pp . 40–41, 1959.
P Outdoor Recreation for America : A Report to the President and to the Congress by the
Outdoor Recreation Resources Review Commission . p. 220, 1962.
10 “ Revised Report of the Bureau of Outdoor Recreation on Pacific Southwest Water
Plan , " Pacific southwest Water Plan, Appendix of August 1963 as Modified January 1964 .
U.S. Dept. of the Interior, pp. 2–3. Washington.
11 U.S. Dept. of the Interior . National Park Service. A Survey of the Recreational
Resources of the Colorado River Basin , p. 136. Washington , 1950 .
12 Henry F. Dobyns. in record of the hearings ( Part 2, 1965 ) before the House Sub
committee on Irrigation and Reclamation on H.R. 4671, p . 1581 ; J. H. Butchart. The
Grandview Trail . Plateau , Vol. 31, No. 2, p. 38. Flagstaff, 1958 .
13 Little Colorado River, Grand Canyon, and Lake PowellTribal Parks.
14 For further details, see my testimony in the record of the hearings on H.R. 4671, pp .
1581-5, and the record of the March 1967 hearings on H.R. 3300 , pp. 490-516.
16 National Park Service, Branch of Statistics Analysis, U.S. Dept. of the Interior. Publio
Use of the National Parks , a statistical Report, 1951 , 1966.
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"Probably the best use that can be made of the Grand Canyon area from the
standpoint of the American people as a whole is to reserve and develop the en
tire canyon and bordering plateaus as a place for recreation, primarily of the
inspirational type. To those who contend that the present development in Grand
Canyon National Park is sufficient to meet this need, it should be pointed out that
already increased population and travel make the developed areas in the park
so crowded and congested at certain seasons that chances for rest and contempla
tion are virtually nonexistent. The extension of opportunities to use Grand
Canyon, especially the little-known western part, would greatly help in solving
the future problem of adequate space for meeting the recreational needs of an
increasingly large group ."
Thus, it may be concluded that negative recreational benefits would accrue if
one or both of these dams were built , and, therefore, recreational benefits cannot
legitimately be claimed to justify dam construction or to justify some of the
costs of these dams being classified as nonreimbursable. Rather, damage to recre
ational resources should be added to the costs column of benfit-cost analyses of
the dams' feasibility.
SOUTHERN CALIFORNIA WATER CONFERENCE,
Los Angeles, Calif., May 3, 1967
Re H.R. 3300 and related Colorado River bills.
Hon . CLINTON P. ANDERSON ,
Chairman , Water and Power Resources Subcommittee,
U.S. Senate, Washington, D.C.
DEAR SENATOR ANDERSON : The Southern California Water Conference, which
is made up of representatives from the major water distributing agencies in
Southern California , has reviewed the testimony of William R. Gianelli , Di
rector of the Department of Water Resources of the State of California , as
presented to your Subcommittee today, May 3, 1967.
The Conference has had an opportunity to discuss Mr. Gianelli's statement in
depth at its most recent meeting, and by resolution has authorized me, as its
Chairman , to convey the full support of his testimony and the Department's posi
tion regarding the above bills.
The Conference recognizes that augmentation of the Colorado River is essen
tial to both the survival and growth of the Colorado River Basin States, and the
entire Pacific Southwest. It is also mindful of the immediate and acute need of
the State of Arizona for the authorization and construction of a Central Ari
zona Project, and the Conference supports legislation authorizing that project if
California's existing uses on the River are protected to the maximum provided
in the California Limitation Act .
We feel with a sense of urgency that every effort must be made by national
water leaders to break the deadlock on the development of water resources for
the Pacific Southwest. We look to you and the leaders from the other Basin
States and California to make substantial progress toward that end in this 90th
Congress.
Very truly yours ,
JAMES H, KREIGER , Chairman.

NATIONAL RECLAMATION ASSOCIATION ,
Washington , D.C. , May 2, 1967.
The CHAIRMAN ,
Water and Power Resources Subcommittee, Senate Committee on Interior and
Insular Affairs, New Senate Office Building, Washington , D.C.
DEAR CHAIRMAN ANDERSON : The Board of Directors of the National Reclama
tion Association directed me to submit, for the record of hearings on the Colo
rado River, the enclosed resolution applicable to Bridge Cayon ( Hualapi ) Dam.
This resolution ( No. 66–7 titled "Multi-Purpose Concept " ) was adopted at
Albuquerque in November of 1966 by the full convention , and states the policy
of the Association to support multi-purpose concepts of development as opposed
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to single -purpose uses. The Board considers the Hualapai project to be multi
purpose within the indorsement of Resolution No. 66–7 .
Sincerely ,
CARL H. BRONN .

[ Enclosure]
RESOLUTION NO. 66–7 , MULTIPURPOSE CONCEPT
Whereas, the wise conservation and use of our natural resources is an integral
part of the continuing philosophy of the National Reclamation Association and
is better served by well planned multi -purpose projects than through single pur
pose conservation efforts ; and
Whereas, reclamation projects, being local or regional, have local or regional
support while the single purpose preservationist groups is now being directed at
proposed large and small multi- purpose projects in various parts of the nation ;
and
Whereas , many proposed multi-purpose projects of great potential benefit be
come the targets of organized opposition from “ single purpose preservationist"
groups even though such projects offer vitally needed benefits to the Nation :
Now , therefore, be it
Resolved, That the National Reclamation Association continues to support the
multi-purpose concept of development and conservation of our natural resources
and urges elected and appointed officials to give full consideration to the total
benefits offered by proposed reclamation and conservation projects, and not be
dissuaded by the self-serving protests of the single purpose preservationist groups
who seek to preserve all natural resources inviolate in their natural state .

THE NAVAJO TRIBE,
Window Rock , Ariz. , May 3, 1967.
Hon. CLINTON P. ANDERSON ,
Chairman, Subcommittee on Water and Power Resources, United States Senate,
Washington, D.C.
MY DEAR SENATOR ANDERSON : With reference to the hearings to be held before
your subcommittee on May 2, 3, 4 and 5, 1967, concerning the Colorado River
Project and Central Arizona Project bills, the Navajo Tribe wishes to express its
position and would appreciate greatly having this letter with its enclosures in
cluded in the record of said hearings.
The Navajo Tribe expressed its opposition to the construction of any dams on
the Colorado River in the Grand Canyon in Navajo Tribal Council Resolution
CAU - 97–66 , passed on August 3, 1966. That resolution was included at page 138
of House Report Number 1849 on HR 4671 in the 89th Congress, a copy is en
closed herewith .
The Navajo Tribe reaffirmed its opposition to the construction of any dams,
diversions or obstructions in Marble Gorge or in any other portions of the Grand
Canyon in Resolution CJA - 13-67, passed unanimously by the Navajo Tribal Coun
cil on January 27, 1967, a copy is enclosed herewith. It found that the construc
tion of these dams would not be in the best interest of the Navajo Tribe nor of
the American public for the reasons expressed in those resolutions. The economic
data and social considerations justifying these reasons have been fully and well
presented in the House Hearings on the Colorado River Project in 1965 and in
1966 , and in the Navajo Tribe's pleadings submitted in January and February ,
1967, to the Federal Power Commission in the application of the Arizona Power
Authority, Project Number 2248, for a license to construct the Marble Canyon
Dam.
Reflecting the validity of the Navajo Tribe's opposition is the modification by
the Department of the Interior of its position in respect to the construction of
the proposed dams. It is indicated in the recent Statements released by the De
partment of the Interior and made by the Secretary on March 14, 1967 before
the House Subcommittee on Irrigation and Reclamation that the Department
recognizes that the irreplaceable scenic value of the Grand Canyon and the greater
economy of producing electrical power by coal fired thermal generation rather
than by hydroelectric dams.
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The Navajo Tribe supports, in principle, the recommendations made now by the
Department of the Interior and proposed by S. 1013 to authorize the Central
Arizona Project, to provide federal financial assistance for the construction of a
thermal generating plant near Page, Arizona , and to remove the Hualapai and
Marble Canyon dam sites from the license granting authority of the Federal
Power Commission . The Navajo Tribe favors this solution to the water needs of
central Arizona and has opposed the Colorado River Project only because it was
clear that the provisions in that proposed legislation did not provide the best solu
tion to the problem of financing the Central Arizona Project and supplying water
to the Southwest. I believe the correctness of this position will be established
further in future studies by the proposed National Water Commission or other
appropriate bodies.
Concerning the Animas-La Plata Project proposed by the Department of the
Interior and included in the Senate Colorado River Project bills, the Navajo
Tribe must reserve its endorsement at this time. As the Animas-La Plata Project
is presently planned , it would divert 57,400 acre feet per year from the Animas
and La Plata rivers which would result in an annual depletion of 34,100 acre
feet from the San Juan River, almost all to be used for non- Indian purposes. The
Navajo Tribe views this proposed depletion of the San Juan River for non - Indian
uses, to which it has the paramount right, with considerable apprehension , par
ticularly in view of the fact that it has not received and has no assurance of
receiving its benefits agreed to and approved by Congress in the Navajo Indian
Irrigation Project Act of June 13, 1962.
Some of the recent events which gives rise to this concern of the Navajo Tribe
are :
1. The reduction in size of the main canal of the Navajo Irrigation Project
from 2,100 c.f.s. , originally planned , to 1,800 c.f.s.
2. While the project was authorized to have a capacity to irrigate 110,630 acres
with additional capacity to supply municipal and industrial requirements, it will
now be necessary to construct the Gallegos and supplemental reservoirs to supply
either the full acreage authorized or the municipal and industrial requirements,
but even these additional reservoirs apparently will not be capable of supplying
both.
3. There is no optimistic prospect of the appropriations required to construct
the Gallegos reservoir being approved by Congress.
4. The appropriations for the other facilities of the Navajo Irrigation Project
have been cut drastically from the originally planned schedules resulting in seri
ous delays in the completion of the project, while much less than proportionate
reductions have been made in the appropriations for the San Juan -Chama Project.
5. The unexplained delay in the approval of the Navajo Tribe's water contract
submitted in 1964.
6. The failure so far to approve the water contract submitted by the Utah Con
struction Company necessary to permit the mining of coal from the Navajo
Reservation .
Because the above mentioned factors cause great uncertainty as to the quantity
of water which will be available to the Navajo Reservation from the San Juan
River, the Navajo Tribe is not now in a position to compromise further any of its
rights to the water of that river, and therefore, cannot support the authorization
of the Animas -La Plata Project until the supply of water to the Navajo Tribe and
its interests becomes more certain .
The Navajo Tribe will be most grateful to have this letter and its enclosures
included in the record of your subcommittee hearings on the Colorado River
Project and other related bills.
Very truly yours,
RAYMOND NAKAI,
Chairman, Navajo Tribal Council.
( Enclosures ]
RESOLUTION OF THE NAVAJO TRIBAL COUNCIL
Whereas
1. There is now pending before the Federal Power Commission an application
by the Arizona Power Authority, identified as ProjectNo. 2248, for a license to
construct a dam at Marble Gorge on the Colorado River to be used for the
generation of electrical power , and
2. On May 22, 1961, the Navajo Tribal Council passed Resolution CMY - 28-61
urging construction of the Marble Canyon Dam by the Federal Government and
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authorizing the Chairman to seek enactment of legislation by Congress to con
struct the dam at Marble Canyon as a Bureau of Reclamation project for the pur
pose of assuring the availability of electrical power to and its purchase by the
Navajo Tribe, and pursuant to said resolution the Navajo Tribe did intervene in
the proceedings before the Federal Power Commission, and
3. By the Act of August 27, 1964 ( Public Law 88_491, 78 Stat. 607 ) , Congress
declared that no licenses or permits shall be issued for the reach of the Colorado
River between Glen Canyon Dam and Lake Mead during the period ending De
cember 31, 1966 for the purpose of providing Congress with the opportunity to
pass upon a comprehensive plan for a unified integrated system of such projects
on the entire Colorado River basin, and
4. Among other House and Senate companion bills, H.R. 4671 was introduced
in the House of Representatives on February 9, 1965 proposing such a plan for
the construction , maintenance and operation of a Colorado River basin project
and extended hearings in Committees of Congress were held on said bill during
the 89th Congress. Also introduced in Congress was H.R. 14176 on March 31,
1966 and other similar bills which proposed enlarging the borders of the Grand
Canyon National Park to include the Marble Gorge. But Congress adjourned
before the Senate or the House voted on either of the bills, and
5. During the year subsequent to 1961 when CMY -28-61 was passed by the
Navajo Tribal Council, factors causing the Tribe to support the construction
of the Marble Canyon Dam by the Bureau of Reclamation had changed, namely
that the construction of a dam at Marble Gorge would now be contrary to the best
interests of the Navajo Tribe in the following respects :
( a ) Hydropower produced by such a dam would inevitably compete with
thermopower produced from other sources in the same area which ultimately
would decrease the value and saleability of the huge deposits of coal lo
cated on the Navajo Reservation ;
( b ) Having more than sufficient supplies of electrical power available to
the Tribe from the Four Corners project and other proposed thermo-gen
erating plants, the Tribe has no need for the additional electrical power
which might be made available to it from the hydro -generating plant ;
( c ) The potential tourism benefits to the Navajo Tribe are great if the
Grand Canyon is left in its natural state than if another huge body of
water were impounded, particularly considering that the Navajo Tribe
already has available to it the means for developing water and boating rec
reation in the same geographic area by the already existing Lake Powell ;
( d ) The Arizona Power Authority has not offered and therefore it must
be assumed that it will not offer reasonable compensation to the Navajo
Tribe for the taking of Tribal lands ; water and other rights by its proposed
project ;
and the construction of a dam at Marble Gorge would be contrary to the best
interests of the American public in the following respects :
( a ) the construction of a dam in the Grand Canyon would irreparably
damage one of the greatest and last natural scenic wonders and nature
refuges remaining in the United States ;
( b ) the cost of electricity, which must eventually be borne by the con
sumers, will be greater if it is produced by means of hydropower rather
than by coal or nuclear powered generating plants.
6. As a result of these changed conditions, the Navajo Tribal Council passed
Resolution CAU - 97-66 on August 3. 1966 revoking Resolution CMY - 28-61 and
opposing the construtcion of dams in Marble Gorge and other portions of the
Grand Canyon, and
7. Anticipating that the moratorium on the Federal Power Commission ex
pires on December 31, 1966 , the Arizona Power Authority filed on December
27, 1966 a " Motion for Commission Decision and Order Issuing License .”
Now, therefore, be it resolved that
1. The Navajo Tribal Council hereby affirms the position of the Navajo Tribe
as opposing the construction of any dams, diversions or obstructions in Marble
Gorge or in any other portions of the Grand Canyon .
2. The Navajo Tribal Council hereby authorizes the General Counsel and/or
the Legal Department of the Navajo Tribe to continue to represent the Navajo
Tribe to carry out its position as hereinbefore stated before the Federal Power
Commission , the Congress of the United States, and before any and all other
courts, tribunals or legislative bodies to which this matter may be presented
or appealed .
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3. Any and all costs, including but not limited to witness fees, travel expenses,
telephone and telegraph expenses, special stenographic or reporting costs, in
cluding transcripts of records and preparation of pleadings and any and all other
expenses necessary to carry out the purposes of this resolution shall be paid
by the Navajo Tribe pursuant to any appropriation heretofore made or special
appropriation to be hereafter made when the amounts of these costs and ex
penses become known.
CERTIFICATION
I hereby certify that the foregoing resolution was duly considered by the Nav
ajo Tribal Council at a duly called meeting at Window Rock, Arizona, at which
a quorum was present and that same was passed by a vote of 57 in favor and
O opposed, this 27th day of January, 1967.
RAYMOND NAKAI,
Chairman , Navajo Tribal Council.
RESOLUTION OF THE NAVAJO TRIBAL COUNCIL
Whereas
1. A bill is under consideration in the Congress of the United States to build
Hualapai ( Bridge Canyon ) and Marble Canyon hydroelectric dams on the Colo
rado River in the Grand Canyon at an estimated cost of $511,239,000.00 for the
Hualapia ( Bridge Canyon ) Dam and $ 239,000,000.00 for Marble Canyon Dam , and
2. Although the eastern end of the proposed Marble Canyon Dam would of
necessity be based upon Navajoland, flooding approximately 46 miles of Navajo
Reservation land above Marble Canyon Dam, no consultation with, or consent
to said construction , has been sought from the Navajo Tribe and no informa
tion and advice has been given to the Navajo Tribe in respect to this proposed
trespass upon Tribal property, and
3. In 1961, in order to forestall the construction of a dam at Marble Canyon
then urged by the Arizona Power Authority before the Federal Power Commis
sion, the Navajo Tribe was led to believe that a Federal dam would be more to
the advantage of the Tribe than a privately constructed dam in affording to the
Tribe preferential treatment for purchase of power, and therefore, the Council
passed a resolution of May 22, 1961 ( CMY - 28-61 ), entitled “ Resolution of the
Navajo Tribal Council Urging Construction of Marble Canyon Dam by the Fed
eral Government as a Bureau of Reclamation Project, ” which said resolution
should now be repealed in the best interests of the Navajo people inasmuch as the
Tribe has secured many times more electric power than it can anticipate needing
from the six utilities at the Four Corners plant and would benefit from estab
lishment of coal- fired plants rather than the development of competitive hydro
power, and
4. The Federal Government, according to present plans, like the Arizona Power
Authority in 1960–1961, seeks to ignore and disregard the Navajo fee-title own
ership of the lands on the east bank of the Grand Canyon at Marble Gorge, as
established by the Act of May 23, 1930 ( 46 Stat. 378, 379 ) , whereby a portion
of the Tusayan National Forest was added to the Navajo Reservation , on which
one end of the proposed Marble Canyon Dam would necessarily be based , all
without payment of compensation to the Navajo Tribe, and
5. The development of coal-fired generating_plants based upon coal being
mined in the Four Corners area of the Navajo Reservation and, more recently ,
coal-mining operations in the Black Mesa area to supply two 750,000 kw gen
erators at Mohave, Nevada ,and two additional generators of 750,000 to 1,000,000
kw generators in the vicinity of Page, Arizona , have proven and established a
cheaper form of generating electricity than existing or proposed hydro plants
can demonstrate, thereby rendering wasteful and needless the immense costs
of constructing additional hydro -generating plants, which latter sources of
power have declined to approximately 15% of the country's supply because said
hydro plants can no longer compete with coal-fired generators for base power
or nuclear generators for base or peak power, and
6. The testimony of Congressman Udall and of others in the Department
of the Interior that the area of the Grand Canyon proposed to be flooded by
the two dams " can't be seen from any point on the canyon rim within Grand
Canyon National Park ” is a provincial, biased, and erroneous view, misleading
and misrepresenting the facts to the public in that it disregards and ignores
the presently undeveloped but developable viewpoints overlooking Marble Gorge
of the Grand Canyon from the Navajo Rime between Lee's Ferry and points
below the proposed Marble Canyon Dam, as well as viewpoints in the Hualapai
area, and
79-247-67 47
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7. The proposed Marble Canyon Reservoir would have no practical point of
access from the Navajo side of Marble Gorge, due to sheer cliffs, and access
to what Congressman (dall claims is “ another water path to an outstanding
scenic area , ” would be confined to the Interior Department's area at Lee's
Ferry, and
8. The proposed flooding of the Colorado River in the Grand Canyon , which
now offers one of the last great canyon wilderness waterways, would impair
and destroy many scenic beauty spots and tourist attractions in the canyon
along said route, thereby partially destroying one of the greatest resources
of the Navajo people , the Marble Gorge of the Grand Canyon , embraced within
the Grand Canyon Navajo Tribal Park, which area affords various spectacular
viewpoints along the Marble Gorge of the Grand Canyon at distances approxi
mately one-third as far from Route 89 as the South Rim of the Grand Canyon
is from Highway 66, and
9. Great natural tourist routes, heretofore little advertised by the Department
of the Interior, through the Grand Canyon Navajo Tribal Park, and spectacular
views of natural wilderness scenery lying intact for millions of years, would
be removed from tourist use or reduced to one more water sports area , which
are already available at Lake Powell with its scenic access to the “ Navajo
Fjords " in said lake, and
10. The best interests of the Navajo Tribe and of the American public would
be better served for all times if bills pending in Congress to expand the Grand
Canyon National Park ( H.R. 14176 or similar bills ) should be adopted , subject
only to administration of the Navajo Rim area of the Grand Canyon by the
Navajo Department of Parks and Recreation in cooperation with the United
States National Park Service.
Now, therefore, be it resolved that
1. The Navajo Tribal Council hereby rescinds and revokes the resolution
of May 22, 1961 ( CMY - 28-61 ).
2. The Navajo Tribal Council condemns as a needless waste of public funds
the immense cost of constructing Hualapai and Marble Canyon Dams or similar
structures in the Grand Canyon or its tributary canyons in face of established
methods, already in operation upon the Navajo Reservation , of generating power
through coal- fired generating plants for so many years to come that the high
cost hydroelectric power is rendered obsolete and unnecessary , especially when
nuclear plants can ultimately generate power at vastly less cost than hydropower.
3. In lieu and instead of the construction of Hualapai and Marble Canyon
Dams, the Navajo Tribal Council urges and memorializes the Congress to con
sider favorably H.R. 14176 or similar bills to enlarge the Grand Canyon National
Park , to include the entire area of the Grand Canyon , provided, however, that
the Navajo Rim of the Grand Canyon, namely the Grand Canyon Navajo Tribal
Park , shall be administered by the Navajo Department of Parks and Recreation
in cooperation with the National Park Service respecting tourist facilities in
any portions of the area embraced in the Grand Canyon National Park which
lies within the Navajo Reservation.
4. The Navajo Tribal Council , on behalf of the Navajo People, condemns the
ruthless character of the promoters of the Lower Colorado River Basin Project
and takes note of the charge by one Congressman to Congressman Udall
" ... You have violated the policy of the administration , you have violated
the wishes of the President, you have violated the Park Service, you have vio
lated the recommendations of the Bureau of the Budget, you have violated
the recommendations of your own brother," to which charge we add that the
Congressman and his brother, The Secretary of the Interior, have ignored the
property rights and interest of the Navajo Tribe, while at the same time securing
the support of the Hualapai Indians by paying $16 million to said tribe for
its rights at Hualapai Dam.
5. The officers, councilmen , and representatives of the Navajo Tribe are author
ized and instructed to send copies of this resolution to the President of the
United States, members of the Congress, the press, and other interested parties.
CERTIFICATION
I hereby certify that the foregoing resolution was duly considered by the
Navajo Tribal Council at a duly called meeting at Window Rock , Arizona , at
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which a quorum was present and that same was passed by a vote of 29 in favor
and 2 opposed , this 3rd day of August, 1966 .
NELSON DAMON ,
Vice Chairman , Navajo Tribal Council.

INTER TRIBAL COUNCIL OF ARIZONA,
May 1 , 1967.

Senator HENRY M. JACKSON ,
Chairman , Committee on Interior and Insular Affairs, Office of the United States
Senate, Washington , D.C.
DEAR SENATOR JACKSON : All Arizonans are vitally concerned with the favor
able consideration by Congress of the pending legislation which would author
ize the Colorado River Basin Project. The representatives of Indian tribes and
members of the Inter- Tribal Council of Arizona, have met , to discuss and pledge
our support to those bills now pending before the committees of the 90th Con
gress as long as Hualapai Dam is a part of said Project.
The great reservations in Arizona vary considerably in land uses. Some of
the tribes benefit primarily from their farmland . The economy of other tribes
is dependent upon recreational use of lakes. Water from the Colorado River is
the only firm source for our needs.
We know the Hualapai Tribe, a member of our Inter -Tribal Council, has re
quested support in making sure that Hualapai Dam remains in the Project bill
that may be passed by Congress. We respectfully urge you to support the
Huala pai Tribe in its endeavor to become economically independent by the build
ing of Hualapai Dam and the benefits that would accrue from this source .
There are some who call themselves conservationists who find a great sanc
tuary in our scenic wilderness and want to leave it as it is. We Indian people
not only want to share our many and varied beautiful sites with all people to
see and enjoy but we also want to be builders so we can strengthen our economy
and raise our standard of living.
The passage of legislation that includes the Central Arizona Project as a part
of the Colorado River Basin Project and which also must include Hualapai Dam
is in the interest of our Indian Citizens in Arizona and we respectfully urge and
request your support of this worthwhile legislation .
Yours very truly ,
FILMORE CARLOS, President.
DESOMOUNT CLUB,
Los Angeles, Calif., May 2, 1967.
WATER AND POWER RESOURCES SUBCOM MITTEE ,
Chairman , Senate Committee on Interior and Insular Affairs, Washington , D.C.
MR. CHAIRMAN : Desomount Club endorses the administration plan calling for
NO DAMS on the Colorado River. We would amend this to the extent that
Bridge Canyon be Permanently Ruled Out as a dam site.
Thermal and nuclear production of power as a substitute for hydropower
not only would not disturb the grandeur of our Grand Canyon but would be
more economical.
As far as Colorado water is concerned sooner or later we will have to face
the fact that “ Each New Influx of People and Industry Creates New Water De
mands ; Each New Water Supply Makes Possible a Further Influx of People .
But This Positive 'Feedback Cannot Continue Ad Infinitum .” The dams would
not create more water, but through evaporation in their reservoirs, actually
waste it.
We support H.R. 1305 to enlarge boundaries of Grand Canyon National Park
as a further protection to keep the Canyon in its natural state.
We welcomed establishment of a National Water Commission as “ water is a
single national problem , not just a host of local problems”. The present and
future needs of those who have water should in all fairness be considered along
with the needs of those who have not.
No More Dams on the Colorado !
Respectfully yours,
EVELYN GAYMAN,
Conservation Chairman.
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COLORADO RIVER WILDLIFE COUNCIL,
Salt Lake City, Utah, April 20, 1967.

Hon. CLINTON P. ANDERSON ,
Senator of New Mexico,
New Senate Office Building,
Washington , D.C.
DEAR SENATOR ANDERSON : The Colorado River Wildlife Council, composed of
the states of Arizona, California, Colorado, Nevada, New Mexico , Wyoming, and
Utah , was organized explicitly to conserve and perpetuate the wildlife resources
of the Colorado River drainage. The Council further points a coordinated ap
proach to the fish and wildlife management of this large and productive wild
life area.
Enclosed are resolutions adopted by the Colorado River Wildlife Council at
their annual meeting on March 27–28 in Las Vegas, Nevada . The Council was
deeply concerned with the subjects of these resolutions and sincerely hopes you
will be able to react favorably to these resolutions.
Sincerely,
DONALD ANDRIANO, Secretary.
[ Enclosure]
RESOLUTION No. 3. ENLARGEMENT OF THE GRAND CANYON NATIONAL PARK
Whereas, there are now in the Congress of the United States several legislative
proposals which would enlarge the boundaries of the Grand Canyon National
Park in the State of Arizona ; and
Whereas, enlargement of the Grand Canyon National Park would include
portions of the Grand Canyon National Game Preserve in the Kaibab National
Forest, the Lake Mead National Recreation Area, and other public lands adja
cent to the present boundary of the National Park ; and
Whereas, by Act of Congress and proclamation of the President of the United
States, the Grand Canyon National Game Preserve was set aside for the pro
tection and production of the Kaibab mule deer and other native wildlife ; and
Whereas, the area known as Kaibab North has attained national recognition
because of its ability to provide outstanding hunting and to produce outstanding
trophy mule deer ; and
Whereas, the Kaibab North and other public lands in this area provide an
outstanding example of multiple-use resources management; and
Whereas, the Kaibab North and other public lands have been open to public
hunting in the past, and
Whereas, it is the policy of the National Park Service to exclude public hunting
from national parks ; and
Whereas, hunting is necessary for proper management of the deer herd, keeping
it in balance with the sustaining capability of the environment ; and
Whereas, enlargement of the Grand Canyon National Park would therefore
eliminate public hunting opportunities from lands now open to public hunting
within the proposed enlargement of the park ; and
Whereas, the elimination of hunting from these additional lands within the
proposed enlargement of Grand Canyon National Park would undoubtedly be
responsible for the re- occurrence of the tragic deer die -offs that have happened
several times in the past ; and
Whereas, inclusion of that portion of the Kaibab North known as the South
Canyon Buffalo Range in the Grand Canyon National Park would interfere
with proper management of the buffalo herd by the Arizona Game and Fish
Department which includes hunting : Now, therefore, be it
Resolved by the Colorado River Wildlife Council now in session March 27 and
28, 1967 at Las Vegas, Nevada, That they are hereby unalterably opposed to
legislative proposals to enlarge the boundary of the Grand Canyon National
Park in such a manner as to eliminate public hunting and the management of
wildlife by the Arizona Game and Fish Department within the additional area ;
and be it further
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Resolved, That copies of this resolution be directed to the governors and con
gressional delegates of all seven Colorado River Basin States and to the Legisla
tive Committee of the International Association of Game, Fish and Conservation
Commissioners.
STANFORD CONSERVATION GROUP,
Stanford, Calif., May 9, 1967.

Senator HENRY JACKSON,
Chairman, Senate Committee on Interior and Insular Affairs,
Senate Office Building, Washington , D.C.
DEAR SIR : On May 8, 1967, the executive committee of the Stanford Conserva
tion Group adopted the following resolution :
"Whereas it is the policy of the Standford Conservation Group to oppose the
construction of dams in the Grand Canyon , be it hereby resolved that the Stan
ford Conservation Group supports HR 1305 ( expanding Grand Canyon National
Park ) , HR 1272 (extending for three years the moratorium on FPC licensing
of Grand Canyon dams ) , and S 1013 ( authorizing the Central Arizona Project
without Grand Canyon dams ) . The Stanford Conservation Group oppose HR
6132 ( abolishing Grand Canyon National Monument ) and all bills for the con
struction of Hualapai and/or Marble Canyon Dams.”
“ The Secretary shall forward this resolution to the appropriate Congressional
Committees.”
Sincerely yours ,
NEIL BOSTICK , Secretary .

WEST COVINA, CALIF ., May 4, 1967.
Hon . HENRY M. JACKSON ,
Chairman , Senate Interior and Insular Affairs Committee,
Senate Office Building, Washington , D.C.
DEAR SENATOR JACKSON : As the Water and Power Resources Subcommittee
of the Senate Interior and Insular Affairs Committee is convened to review
factors related to water supply for the southwest including as I understand the
current proposal of the administration for the Central Arizona Project and those
several other bills that support in various combinations the construction of
one or more dams in our Grand Canyon of the Colorado .
There is I think no compelling reason supporting the necessity for the dams
and in fact there is in my opinion a substantial body of fact standing in behalf
of the opposition to construction of the dams.
Though great volumes have been written and spoken as to the technical
feasibility and necessity for these dams at Hualapai and Marble Gorge
se
arguments in general skirt what seems to be the core issue.
The core issue made reference to is that of the need for protecting our Na
tional Parks from ruinous intrusion. Though indeed the Grand Canyon is not
the only area of superlative natural beauty that is threatened. I seek the con
sideration of the subcommittee in giving just and proper time for the considera
tion of the necessity of properly planning the approach to satisfying the nation's
material needs in such areas as water supply with care to avoid the needless
destruction of superb natural values.
I request that my views be included in the hearing record maintained for the
hearings related to current proposals that include considerations to construct
dams in the Grand Canyon of the Colorado.
Sincerely ,
MRS. MARY BLOCK.
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STATEMENT OF WILLIAM G. DUNN , CIVIL ENGINEER, WATER RESOURCES
DEVELOPMENTS, OCTOBER 1965
SUMMARY AND CONCLUSIONS
The Modified Snake-Colorado Project would divert up to 15 million acre - feet per
year from the Columbia River at the mouth of the Snake River ( elevation 340
feet ) . A large portion of this water can be diverted at points along the lower Snake
River where water is available beyond the needs of the areas of origin . The water
would be conveyed up the natural channel of the Snake River to Brownlee
Reservoir ( elevation 2,077 feet ). It would then be pumped to elevation 5,150
feet and conveyed through a conduit 1,016 miles long that would take the water
southerly through Eastern Oregon and Western Nevada. The water would be
released into Lake Meade near Las Vegas after passing through five power
plants with a total head of 3,660 feet. The Project also contemplates brancb
aqueducts delivering water into Idaho, Oregon and California and would have
a substantial number of reservoirs serving various purposes within the system .
It is estimated that a water demand of 15 million acre-feet per year could be
developed in eleven Western States over a period of 50 to 60 years . This would
indicate the project should be constructed in three stages of 5, 10 and 15 million
acre -feet per year, respectively , at intervals of 15 years. The records of rúnoft
show that this water can be diverted from the Snake and Columbia Rivers with
average lifts ranging from 3,170 to 3,700 feet.
A review of all the uses for which water may be needed in the Northwest
Pacific States shows that this Project can be operated without adversely affect
ing any of these purposes. Even the use of water for the generation of power is
affected only in a minor way that can be readily compensated for by replace
ment with energy from nuclear or conventional steam plants or by outright
cash payments.
Washington, Oregon, Idaho and Montana would benefit from new and sup
plemental supplies of water made available to various areas in conjunction with
Project storage units or taken directly from the Project aqueduct or its branches.
It is proposed that a Basin Development Fund be established to receive money
paid as compensation for losses from power revenues . This fund would serve to
assist the financing of water developments in the Northwestern States. There
would also be benefits accruing to these states from flood control, recreation ,
and fish and wildlife enhancement. Arizona, Nevada, California , New Mexico ,
Utah, Colorado and Wyoming would all receive water either directly or indirectly
from the Modified Snake - Colorado Project. A substantial quantity of water for
Mexico can also be provided from the Project. The serious water quality prob
lem in the Lower Colorado River will be substantially improved by the impor
tation .
The estimated construction cost of the first stage of the main stem of the
Modified Snake -Colorado Project is $ 3,612,000,000 . It would cost $ 37.60 per
acre - foot to deliver 5 million acre - feet of water through this first stage of the
main stem of the Project into the Colorado River.
A comparison of the subject Project with the Pirkey Plan and other plans
which include a diversion from the mouth of the Columbia River shows annual
power saving of 22.4 million dollars in the first stage, 40.8 million dollars in the
second stage , and 48.8 million dollars in the third stage. There also would
be a minimum of 500 million dollars in savings in initial cost. The North Amer
ican Water and Power Alliance Plan is a very long range plan that is really
not comparable to the Snake-Colorado Project. Other plans do not involve
enough water to qualify them for a reasonable comparison .
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RECOMMENDATIONS
It is recommended that the Modified Snake-Colorado Project be thoroughly
studied by the Secretary of Interior and reported at the same time as the other
alternatives for Regional Water Importations. This study or report should
make a thoroughly analyzed comparison of this Project with all the others.
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DESCRIPTION OF PROJECT

The Modified Snake-Colorado project would divert water from the Columbia
River at the mouth of the Snake and various points along the lower Snake River,
and convey it up the natural channel of the Snake to Brownlee Reservoir near Wei
ser, Idaho. The water surface of this reservoir is at an elevation of 2,077 feet
above sea level. From this reservoir the water would be lifted to an elevation of
5,150 feet and conveyed southward through Eastern Oregon and Western Nevada
to the Colorado River near Las Vegas. Branch aqueducts would convey water
into Southern Idaho, Southeast Oregon and Southern California .
The portion of the conduit utilizing the natural channel of the Snake River
between the Columbia River at the mouth of the Snake and Brownlee Reservoir ,
a distance of 287 miles, consists of 10 pumping plants with a total net lift of
1,737 feet, each of which are located at the downstream side of a corresponding
number of dams, and an 11-mile tunnel with a diversion dam diverting water
from the Salmon River into the Snake River. The dams required are all in
varying stages of planning, construction, or have been completed . The status and
description of these are as follows :

Name

Brownlee..
Oxbow
Low Hells Canyon
High Mountain Sheep
China Gardens
Asotin ..
Lower Granite
Little Goose..
Lower Monumental
Ice Harbor

Loca
tion
dis Height| Eleva
tion
tance
above
mouth
Miles
287
274
247
193
176
151
113
73
42
8

Feet
280
120
180
620
80
120
110
110
110
110

Feet
2, 077
1,805
1,685
1,510
900
842
735
638
540
440

Status

Esixting
do .
Under construction
do .
Proposed
do .
Authorized
do .
Under construction .
Existing

Ownership

Idaho Power Co.
Do.
Do.
Idaho Power Co.,et al.
Corps of Engineers.
Do.
Do.
Do.
Do.
Do.

The diversion from the Columbia River will be from the backwater pool of
McNary Dam which is at an elevation of 340 feet above sea level. All of the
pumping stations except one can be at the base of the upstream dams since the
water surface elevation in all except this one will vary only a few feet. In each
of these first cases a tunnel less than a thousand feet in length will be adequate
to convey the water into the upstream reservoir. In the one exception , however,
the station pumping from High Mountain Sheep Reservoir into Low Hells Canyon
Reservoir will require a tunnel about 10 miles long to compensate for the reced
ing backwater at low reservoir levels.
From the point of diversion from the Snake River at the backwater pool of
the existing Brownlee Reservoir the water is conveyed southerly through Eastern
Oregon over Blue Mountain Pass at an elevation of 5,150 feet above sea level.
From this pass the water flows by gravity southerly into Nevada near Fort
McDermitt thence passing Winnemucca, Nevada, and crossing Highway U.S. 50
about 25 miles southeast of Fallon and on to Soda Springs Valley 20 miles east
of Hawthorne, Nevada. From this valley the conduit would generally parallel the
California -Nevada border passing immediately north of Las Vegas and dis
charging into Lake Mead at Callville Bay east of Las Vegas. This conduit would
have a total length of 1,016 miles including three tunnels having a total length of
33.9 miles and 19 siphons totaling 43.6 miles. The system will use three pumps
with total lifts of 3,220 feet and have five power plants in the section northwest
of Las Vegas with a total gross power drop of 3,660 feet. The powerhouses and
pumping stations will have penstocks with a combined length of 24.0 miles.
A branch aqueduct 40 miles long would deliver water to Southern Idaho utiliz
ing the proposed Duncan Ferry Reservoir on the Owyhee River. This reservoir
would have a capacity of 2,000,000 acre- feet.
A branch aqueduct to serve Southeastern Oregon would take off from Blue
Mountain Pass at an elevation of 5,150 feet and extend westerly 400 miles to
Northern Lake County in Central Oregon . This aqueduct would include two tun
nels 10 miles and 7 miles long, respectively , and several low -head siphons totaling
20 miles in length . The entire system would be a gravity facility.
The California -Mojave Branch would take off from the main aqueduct at a
point about 30 miles west of Tonopah, Nevada, at an elevation of 5,000 feet above
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sea level and go westward to the Owens Valley 15 miles north of Bishop, Cali
fornia, thence southerly along the Owens Valley, past Owens Lake and the
towns of Inyokern and Mojave to connect with the Feather River Project aque
duct at a point 30 miles west of Rosamond, California . The entire conduit would
be 318 iles long
ich includes
tunnels, one 4.6 miles and the other 14.6
miles in length. There will be three powerhouses with total heads of 1,860 feet
which include penstocks that have a total length of 2.3 miles. From the terminus
of the California -Mojave aqueduct a conduit would parallel the present Feather
River Project aqueduct to Perris Reservoir which is 135 miles long and which
includes one tunnel 5 miles long, a siphon 25 miles long, a pumping plant lifting
the water 545 feet and two power drops with a total head of 1,669 feet.
Stage Development
A review of many estimates on water needs in the west by knowledgeable
individuals during the past year indicates a future demand of 15 million acre .
feet per year. It would probably take 50 to 60 years to develop such demand. A
reasonable program for a project such as the Snake -Colorado Project would con
sist of three stages developing 5, 10 and 15 million acre - feet respectively at 15
year intervals. The canals and flumes would be designed for 10 -million acre - feet
per year with provisions for expansion to the full 15 -million acre- feet per year
level. The pumping stations and power plants would be constructed in three
stages with the foundations, excavation and building areas built for a two -stage
development.
Siphons, tunnels and penstocks would be planned for a three -stage construc
tion program . Reservoirs would be scheduled at the various stages of develop
ment depending on the particular function of the storage. The large Hells Canyon
Reservoir would be scheduled for construction during the last stage of develop
ment . Other source regulatory reservoirs would be built during the second and
third stages. The forebays and afterbays for each power plant would be con
structed to full capacity under the initial program .
Storage Requirements
Considerable storage will be required at various locations and at different
stages of the development of this project as follows : First, to regulate the sources ;
second, to serve as a forebay for the primary pumping stations and the main stem
of the project; third , as a primary forebay for the string of powerhouses ; fourth ,
as secondary forebays and afterbays for each power plant; and, fifth , as a term
inal storage for the project to regulate the water supply before it is distributed
for irrigation or municipal usages.
Storage for source regulation is very important because of the highly seasonal
nature of the runoff from the Salmon and Clearwater Rivers. This will not only
serve the needs of the regional project but would be able to.provide water service
to adjacent local areas as well.
Major storage is needed to serve as a forebay to the main stem of the Project
to permit the system to operate at a relatively constant rate throughout the year.
This function would require nearly 3 million acre - feet of storage. It can be at
tained by building the oft proposed Large Hells Canyon Dam. Since this storage
requirement will not be needed for 40 to 50 years the present dam in Hells
Canyon would be depreciated by then .
A storage facility with 3,000.000 acre -feet capacity would be built near Gold
field . Nevada . This would provide backup for the power drops west of Las Vegas
in the event of maintenance or major outage on the main stem of the project. It
appears that a large valley about 20 miles south of Goldfield would provide a site
for this very valuable facility .
Each power plant should have its own forebay and afterbay in order to operate
at the most economical load factors. These storage units should have at least
10,000 to 20,000 acre -feet of capacity. Some of these may be simply long extrà
width channels.
Terminal storage will be required in varying quantities at the end of the
various aqueducts and at, major delivery points. The amount required for this
function will depend on the quantity of water delivered at the particular point
and the variation between the pattern of usage and the constant flow delivery
schedule of the aqueduct . There is a large amount of storage capacity available
in Lake Mead and Lake Powell. At the present time this totals more than 40
million acre- feet. This will serve not only as terminal storage for the Snake
Colorado Project, but will permit storage of deliveries that are surplus to demands
for the first few years of operation .
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WATER SUPPLY

The primary source of water for the Snake - Colorado project is the Columbia
River at the mouth of the Snake River which point is within the backwater
pool of McNary Dam.
The runoff of the Columbia River at McNary Dam ranges between 92 and 94
percentof the runoff at Bonneville Dam , while the Snake River produces from
22 to 26 percent of the runoff of the Columbia River at Bonneville. The major
tributaries to the Snake River below Brownlee Reservoir, the point at which the
water is diverted from the natural channel, are the Salmon River and the Clear
water River. The amount of water during the critical dry years in the Snake
River at points above and below these primary tributaries, and on the Columbia
River, after estimated depletions for local use for the year 2010 , is as follows :
( Runoff in millions of acre- feet) 1

Snake River at Brownlee .
Snake River below Salmon .
Snake River below Clearwater
Columbia River at McNary Dam .
Columbia River at Bonneville .

1928-29

1929-30

1930-31

1931-32

1932-33

8.3
14.7
23.9
82.7
89.2

7.6
14.0
22.7
84.3
89.5

7.2
11.5
19.6
77.8
83.5

8.6
17.0
31.5
119.0
129.0

8.7
16.7
30.9
130.1
140, 1

5 - year
average
8.1
14.8
25. 7
98.8
106.3

1 Based on flows and depletions estimated by Water Management Subcommittee, Columbia Basin Inter.
agency Committee, 1959.
With the natural channel of the Snake River being used as a conduit it ap
pears unnecessary to take all the water from the Columbia River at McNary
Dam ( elevation 340 feet above sea level) and transport it back the way it came.
It should first be established to everybody's satisfaction what minimum flows
are necessary to maintain the needs of the local establishments. Then whatever
is left may be pumped back upstream and transported through the Snake-Colo
rado aqueduct. These minimum flows may vary from year to year depending on
how adverse or good the runoff conditions may be. They may be varied at in
dividual dams for one reason or another ; or the amounts may even be varied
according to the time of day to help support power values. These minimum flow
requirements could also be varied as time goes on and conditions change.
To indicate the amount of water available at different levels , certain assump
tions will be made. It will be assumed that minimum flows of 1,000 cubic feet
per second are necessary in the Snake and Salmon Rivers down to the mouth
of the Salmon River. Below the Salmon River it will be assumed that a flow of
2,000 cubic feet per second will be necessary in the Snake River. The quantities
of water that can be diverted at various levels with these assumptions during
the driest period of record ( 1928–1936 ) are as follows :
Modified Snake- Colorado project
(Amount of water available (1,000 acre - feet per year)]
Point of diversion
Brownlee Reservoir .
High Mountain Sheep Reservoir.
China Gardens Reservoir .
Lower Granite Reservoir .
McNavy Reservoir .
Total.

Elevation
(feet)

2, 077
1 , 510
950
735
340

5,000,000
acre - feet 1

10,000,000
acre - feet 1

5,000

7, 229
22, 576
195

5,000

10,000

15,000,000
acre - feet 1
7, 253.0
2 2,796.6
1, 530.4
3,003.0
417.0
15,000.0

1 Minimum rates of diversion : 5,000,000 acre-feet, 8,650 cubic feet per second ; 10,000,000 acre -feet, 17,120
cubic feet per second ; 15,000,000 acre-feet, 25,680 cubic feet per second .
2Assuming a rate of diversion of 7,000 cubic feet per second from Salmon River with no storage.
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On the basis of the foregoing assumptions the average lift for the water
diverted at the various stages of development would be as follows :
5 million acre - feet per year - 3,170 feet average lift
10 million acre- feet per year - 3,340 feet average lift
15 million acre- feet per year - 3,700 feet average lift
EFFECT OF WATER PROJECT OPERATION ON OTHER USES ON THE SNAKE AND COLUMBIA
RIVERS
The effect of the above -described project on irrigation, municipal and domestic
uses of water will be nil because it proposes to make the major diversion from
the Snake at the head of the Snake River Canyon which is downstream from
the most important agricultural areas in Idaho. As the supply to the upper Snake
River is depleted by increasing usage, a larger quantity of water would be
pumped back up the channel from lower levels of the system . Minimum releases
would be gauged to meet the needs of the lower Snake River below Clarkson .
The regional importation system proposed herein will not adversely affect
the fish and wildlife program. Actually, it will enhance the accessibility of these
remote areas to the general public because of the access roads that will be needed
for the project.
In evaluating the effect of this project on the power potential of the Snake
and Columbia River it must be noted that the relationship between the hydro
power and the power market in the Northwest is changing. In the past there
has been hydro power sufficient to serve all the demands but by the time the
first phase of this proposed regional project goes into operation (1985 to 1990 )
only 50 to 55 percent of the power market can be served by hydro electric plants,
and by the time of the second stage, nuclear and conventional steam plants will
be serving 66 percent of the power market. Since conventional steam and nu
clear power plants operate best at plant factors approaching 100 percent, there
will be a great need for peaking power. The Snake River power plants under the
impact of the herein proposed regional water program will become peaking plants
and help fulfill this need . As a result, it can be categorically stated that no
present hydro power facilities will be rendered useless by the Project.
Since the water that is taken out of the Snake or Columbia River would have
passed through a series of powerhouses downstream the energy lost by virtue
of this diversion must be charged to the Project and either paid for or replaced .
The amount of energy involved is as follows :
Energy losses and requirements
[In billions of kilowatt hours)

State of development

5 MAF
10 MAF
15 MAF

Project
energy
require
ments

20.3
42.9
71.4

Hydro
energy
loss
7.5
13.6
16.7

Total
energy
require
ments
27.8
56.5
88.1

The project will have no direct effect on flood control although where storage
facilities are constructed for Project purposes within the Snake River or its
tributaries, flood control features could be readily incorporated to help ease this
problem .
Navigation would be unaffected since most navigation is restricted to the Lower
Snake River where the various dams back up water to the adjacent upstream
dams .
PROJECT BENEFITS
The benefits for the foregoing project are widespread and very great. An
analysis of the benefits by state is as follows :
Washington will benefit from flood control facilities incorporated in Project
reservoirs on the Salmon River, Clearwater River and Snake River. It is a pos
sibility that Washington could join with Oregon, Idaho and Montana as recipients
of a Basin Development Fund, similar to that furnished by California's Davis
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Grunsky Act, that would receive money from the Regional Project for power losses
and perhaps even some compensation for each acre -foot of water exported. This
fund would be used to assist local water projects and to provide grants for rec
reation , and fish and wildlife enhancement. If the energy lost through upstream
diversions were to be paid for at the rate of 2 mills per kilowatt hour the income
would be $15 million per year in Stage 1 , $27 million per year in Stage 2 and $ 33
million per year in Stage 3.
Oregon by this project will have a new water supply available to many hundreds
of thousands of acres of arable lands in the high plateau areas of the southeast
and central parts of the state . Some of the local storage needed for advanced
stages of the Project may be located on the Burnt River, Power River or Grande
Ronde. These reservoirs will serve needs of local areas in supplying water for
irrigation and municipal purposes. In addition the large storage units needed for
the project on the Clearwater and Salmon Rivers will provide flood control bene
fits on the lower Columbia River. The Duncan Ferry Reservoir will provide addi
tional water supplies and great recreation benefits for Eastern Oregon. Oregon
would also receive benefits for local projects from the Basin Development Fund
described earlier.
Idaho will be the recipient of a new water supply for thousands of acres in
the high , arid plains areas in the Owyhee River Basin . This supply may be feasi
bly extended easterly to serve other lands which have no other source of water .
Here, as in Oregon , storage units serving Project needs on the Salmon River,
Clearwater River and upper Snake River can be adapted to care for local needs
for irrigation , municipal and industrial water and provide flood control and
recreational benefits. Idaho would also receive benefits for local projects from
the Basin Development Fund described earlier.
Montana would benefit from the construction of large storage reservoirs for
Project purposes on the Clearwater River and Salmon River which could readily
be designed to provide water supplies for irrigation, municipal and industrial
purposes in the local areas and provide flood control and recreation benefits.
Montana would also receive benefits for local projects from the Basin Develop
ment Fund described earlier.
Arizona would be one of the major recipients of benefits from the Snake-Colo
rado Project in that 4 million or more acre - feet could be delivered to more than
a million acres of highly productive soils. In addition , the quality of water in
the lower Colorado River would be greatly improved .
Nevada would receive benefits from the water supplies made available to
thousands of acres of lands that have never before had any hope for water. Also,
the terminal storage reservoirs and forebays and afterbays for each of the power
plants would provide excellent recreation facilities.
California can be the recipient of at least five million acre- feet of water either
directly or indirectly from the Project. Water for irrigation , municipal and indus
trial purposes can be delivered through the California Mojave Aqueduct for direct
use on lands in the Owens Valley, Indian Wells Valley, Mojave Desert and the
South Coastal Area . Water released into the Colorado River will enhance sup
plies in the Imperial and Coachella Valleys, Palm Springs Area and the Colorado
River Area. The San Joaquin Valley can receive up to 2 million acre- feet of water
indirectly by exchange with Feather River Project water now scheduled for
delivery to Southern California. In addition, the San Joaquin Valley can receive
water directly through a diversion from the California -Mojave Aqueduct through
a 13.5 mile tunnel into the South Fork Kern River. The Tahoe Lake Area can also
receive a substantial enhancement of its water supply through an exchange with
the Carson Project in Nevada .
The Upper Basin States of Utah, Colorado, New Mexico and Wyoming can
receive several million acre -feet of water from the Project indirectly through
an exchange of Colorado River water. These states would divert additional water
that is presently required for the use of the Lower Basin States and the Snake
Colorado Project would replace this water. In addition, New Mexico can ex
change Gila River water in a similar manner with Arizona to supplement its
present supply .
Mexico can be given a substantial supply of water from this project via the
lower stem of the Colorado River as a gesture of international goodwill. The
improvement of the quality of the water in the lower Colorado River will relieve
a very bad situation for Mexico.
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The Snake -Colorado Project is also, in effect, a power transmission system in
that it consumes power in a power-rich area and produces power in plants located
in an area of heavy power demand. The power production for these plants at
various stages of development is as follows :

Stage

Capacity
(megawatts)

3,000
5,500
7,000

5,000,000 acre - feet .
10,000,000 acre -feet.
15,000,000 acre- feet .

Project
energy
deficiency
(million
kilowatt
hours )

Energy
(million
kilowatt
hours )
18, 400
33,000
49,000

1 , 600
8, 900
22, 400

In addition to the above the importation of water into the Colorado River
will permit the storage levels in Lake Powell and Lake Mead to be raised re
sulting in greater power output.
COST OF PROJECT
The estimated cost of the first stage project by units is as follows :
$ 3 , 612, 000 , 000
58 , 000, 000
482 , 000 , 000
1,570,000,000

Main stem , Snake - Colorado Aqueduct_ .
Idaho Aqueduct --Oregon AqueductCalifornia -Mojave Aqueduct ---

Total
5, 722, 000 , 000
The cost of the Snake River system is estimated to be about $ 715,000,000 but
is not shown in the above-listed costs because it is doubtful if this portion of
the facility will be needed during the first stage of development . Even under
the second stage it appears that only a part of it may be needed to supply
the 10 million acre-feet per year .
The estimated annual cost of the main stem project is as follows :
$114 , 000, 000
Capitalization : $ 3,612,000,000, at 0.03165_
81,000,000
Pumping power : 20.3 billion KWH, at 4 mills.
29, 000, 000
Power reparations.
Operation and maintenance .
16, 000, 000
Subtotal

240, 000 , 000

Power revenues :
15.9 billion KWH, at 3 mills .
2.5 billion KWH, at 1.4 mills .
Subtotal

48,000,000
4, 000 , 000

52, 000, 000

Total net annual cost..

188,000,000

The average cost of delivering 5 million acre-feet per year from the Snake
River to the Colorado River is then $ 37.60 per acre-foot.
COMPARISON WITH OTHER PLANS
The primary alternative to the Modified Snake -Colorado Plan is a diver
sion from the mouth of the Columbia River such as envisioned by Frank F.
Pirkey of Sacramento, California .
The Pirkey project is obviously considerably greater in length than the herein
described proposal. There seems to be little doubt that the Pirkey Plan would
cost at least 500 million dollars more than the Modified Snake-Colorado Pro
ject. One of the major differences is in project pumping cost. Where the Pirkey
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Plan would require a pumping lift of at least 5,200 feet for all water, the
average lift ranges from 3,200 to 3,700 feet for the Modified Snake River Plan.
The differential in annual energy requirements is as follows :
Energy requirements
(In billion kilowatt-hours
Stage
5 MAF
10 MAF
15 MAF

Pump
energy

Energy
loss

20.3
42.9
71.4

7.5
13.6
16.7

Total

27.8
56.5
88.1

Pirkey
plan

33.4
66.7
100.3

Difference

5.6
10.2
12. 2

The annual cost of this extra energy based on a cost of 4 mills per kilowatt
hour is 22.4, 40.8 and 48.8 million dollars per year respectively , for the three stages
of development.
The North American Water and Power Plan ( NAWAPA ) as conceived by
Mr. Hileman Hansen and promoted by the Parsons Company is not comparable
to the Snake-Colorado Project. The NAWAPA Project is a very long range
concept requiring more than a century to develop. It is quite possible that the
Modified Snake-Colorado Project could be considered as a first stage of the
NAWAPA Plan .
There have been no other projects proposed that are capable of delivering
the quantities of water obviously needed in the fulfillment of a Regional Water
Project.
RESOLUTION
UPPER SNAKE RIVER ( IDAHO ) WATER USERS PROTECTIVE UNION ANNUAL MEETING,
FEBRUARY 27, 1967, IDAHO FALLS, IDAHO
Whereas planning programs are currently being carried on by agencies of the
Federal Government to determine the availability of water for exportation from
either or both the Snake River Basin or the Columbia River into the Colorado
River Basin, and
Whereas the water resources of the State of Idaho are essential not only to
the state's existing economy, but also to the state's future development and
growth , and any exportation of the waters of this state either from within the
state or from the Columbia River Basin which would require a contribution of
water from Idaho rivers, prior to the maximum utilization of the water in Idaho,
could stunt and stifle the future development and growth of our state : Now, there
fore, be it
Resolved, by the Upper Snake River Waters Users Protective Union at its
annual meeting held on the 27th day of February, 1967, in the City of Idaho
Falls, Idaho, That it is opposed with all of its force and energy to the exporta
tion or to the planning by Federal agencies for exportation into the Colorado
River System of any of the waters of the State of Idaho, or of the Columbia
River Basin of which Idaho is a part, until the area or areas seeking importation
of water shall first conclusively establish that it or they have put all potable water
within their own area to highest feasible use and until such time and such time
only as the State of Idaho and the other states of origin of the waters in question
have :
1. Completed their water inventory ;
2. Determined what their future water needs and requirements for all purposes
will be ;
3. Then only after adequate provision is enacted into Federal law guaranteeing
existing water rights, and reserving to such states of origin their full future
water needs and requirements.
STATEMENT OF DR. MORAS L. SHUBERT, PRESIDENT-ELECT, COLORADO - WYOMING
ACADEMY OF SCIENCE
The Colorado-Wyoming Academy of Science, composed of about 400 members,
most of them being school and university faculty, approved the following state
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ment in opposition to Grand Canyon dams and requesting extension of Grand
Canyon National Park, at its Annual Meeting, April 28 , 1967, in Boulder, Colo
rado .
Two of the bills before this Subcommittee were presented by Senators Gordon
Allott and Peter Dominick of Colorado as " a package plan for the development
and use of the Colorado River Basin and Grand Canyon National Park . ” (Con
gressional Record , 3/9/67, 83411-3412 ) S. 1242 would authorize construction
on Hualapai Dam in Grand Canyon as part of the Colorado River Basin Project.
S. 1243 would extend Grand Canyon National Park upstream to include Marble
Gorge, but would at the same time remove 13 river miles of Grand Canyon from
the National Park, and would abolish the National Monument altogether. The
National Monument contains 41 miles of Grand Canyon . Therefore S. 1243 would
downgrade a total of 54 miles of the Grand Canyon to the status of national
recreation area .
The purpose of this bill is not to create new recreational opportunity, but
to revise the Park and Monument boundaries to accommodate the Hualapai
Dam. Our National Parks and Monuments have been created in recognition of
the vast enjoyment they offer to people when maintained in their natural or
very nearly natural condition. They are not lands simply held by the public until
they can be engineered for utility - whether the engineering is termed improve
ment, development, or exploitation . We feel that Congress would be most unwise
to tolerate a process of picking at our National Parks. It is a process that could
have only one tragic conclusion .
There are compelling reasons to table S. 1243, and to act favorably on a bill
which would extend Grand Canyon National Park both upstream and down
stream , to give protection to the entire geographical Grand Canyon from Lee's
Ferry to Lake Mead.
The Grand Canyon is a geologic unit extending uninterrupted for approxi
mately 280 miles. A dam anywhere in its length would drastically change the
hydrologic nature of the Canyon and its ecological characteristics . A high dam
with pump-back storage features would be even more disturbing, for it would
increase the daily fluctuation of water levels in the reservoir and the scouring
of the Canyon below the dam.
The reservoir which would be created by Hualapai Dam would completely
obstruct any future access to the bottom of the Canyon — which is the life zone
of the inner gorge, as well as the location of the oldest geologic features for
approximately 80 miles.
The proponents of a dam in Grand Canyon must bear the burden of proof
that it is essential, and that its purposes could not be served by any other means.
The dam proponents have never demonstrated this . To the contrary, it is clear
that Hualapai Dam is not essential to the solution of any part of the problem
of water shortage in the Southwest. It is planned as a payback feature only .
Alternative methods of financing exist for feasible development projects.
The Grand Canyon is a resource possessing such important and unusual quali
ties of scientific, recreational and spiritual value that the American people
have a special privilege and obligation to hold it in trust for the enjoyment of
all our people, for the world , and for the future. It has no proper place in the
scramble for water projects, and must be removed from the bargaining block,
quickly and permanently .
For all these reasons, we urge this Subcommittee to support legislation that
will place the entire Grand Canyon within the protection of a National Park,
and do so in this session of Congress.

STATE OF NEW MEXICO ,
HOUSE OF REPRESENTATIVES ,
TWENTY - EIGHTH LEGISLATURE,
Redrock , N. Med ., April 24, 1967.
Hon . CLINTON P. ANDERSON ,
0.8. Senate, Washington , D.O.
DEAR SENATOR ANDERSON : I understand that hearings will be held in the
next week or so in Washington on the proposed construction of Hooker Dam
on the Gila river.
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We in Grant County and Southwestern New Mexico appreciate your and the
rest of our Congressional Delegation's efforts in behalf of this project.
The people of Grant, Hidalgo , Catron and Luna counties are enthusiastically
supporting Hooker Dam. There is no question but that this dam on the Gila
would be of great recreational value to all of New Mexico as well as permanent
economic boost to Southwestern New Mexico and Grant County. The benefits
derived from flood protection below Hooker site and on into the Virden valley and
Arizona would be of great importance as floods in the past have done great dam
age to the farm lands in the Gila , Cliff, Redrock , Virden and on into the Duncan ,
Arizona area .
Again , thanks for your interest in this proposed project and I assure you
that the vast majority of the people in Southwest New Mexico are enthusiastical
ly supporting the construction ofHooker Dam.
Sincerely ,
ROBERT C. MARTIN ,
STATE OF NEW MEXICO ,
HOUSE OF REPRESENTATIVES ,
TWENTY -EIGHTH LEGISLATURE ,
Santa Fe, April 25, 1967.
Hon . CLINTON P. ANDERSON ,
Senate Office Building,
Washington , D.C.
DEAR SENATOR ANDERSON : I, and the people of Southwest New Mexico, eam
estly solicit your support on the Central Arizona Project which is supposed to
include the Hooker Dam. Grant County and the Southwest have waited many
years for a project like the Hooker Dam to be constructed .
We are close enough to several large cities that such a recreation outlet would
means many dollars to us and the state of New Mexico. As it is now , the people
from El Paso and Las Cruces go right on through to lakes galore in Arizona.
This section of New Mexico feel that we certainly need a large body of water
that can be made into a real recreation area. There are such areas in the cen
tral and northern parts of the state but we do not have access to such a luxury
down here .
Beside the recreation standpoint it would also prevent a large amount of
flood damage that we sometimes have. We all feel that if we do not get this dam
this time we will be finished forever.
Your sincere support and help will be very much appreciated by about ninety
five percent of the people down here.
Thank you .
Sincerely ,
FRED W. FOSTER .
NEW MEXICO STATE SENATE ,
Santa Fe, April 24, 1967.
SENATOR CLINTON P. ANDERSON ,
Senate Office Building,
Washington , D.C.
DEAR SENATOR ANDERSON : As Senator from the County of Grant, I am writing
you concerning the Hooker Dam Project to be heard before the Senate Commit
tees the first week in May. I would like to urge you and the entire New Mexico
Delegation to give this project your support both in committee and on the floor
of the Congress .
The Hooker Dam is a part of the Central Arizona Project and we would like
to have the project passed and put into action this year. The Hooker Dam is
proposed to be built in Grant County and from the standpoint of agriculture,
water conservation, recreation and economics, it will be very beneficial to this
county and, as a result, beneficial to the state of New Mexico as a whole . The
benefits to be derived from such a project are of such size that the full impact
cannot be expressed . Your support toward the passage of this project will be
invaluable and, from my personal standpoint and that of my constituents,
greatly appreciated .
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Due to the benefits that can be dervied from this project both for Grant
County and for the state of New Mexico, I respectfully urge your sincere and
strongest support for the passage of the bill proposing this matter. If I can be
of any service to you in obtaining information about the feelings in this area
or the facts surrounding Hooker Dam. I will be more than happy to supply them
to you at your request or the request of any of the New Mexico Congressional
Delegation. The people in Grant County are strongly behind this project and we
hope we can depend on your support in this matter.
Very truly yours,
EDITH H. VESELY,
Senator, Grant County.

BAYARD CHAMBER OF COMMERCE ,
Bayard , N. Mer., May 2, 1967.
Hon. CLINTON P. ANDERSON ,
Senate Building,
Washington , D.C.
DEAR SENATOR ANDERSON : Our representative from our area, Mr. Alvin Franks,
who will be at the hearing in Washington regarding Hooker Dam and the Cen
tral Arizona project, is acting as courier to take a mile of signatures to you which
were collected by the Bayard
Chamber of Commerce.
We hope that this shows our whole hearted support of the projects.
Respectfully yours,
CHARLES W. ROGERS, President.

DEMING ROTARY CLUB,
Deming, N. Mex., April 28, 1967.
Mr. ALVIN FRANKS,
Silver City, New Mexico.
DEAR MR. FRANKS : The Deming Rotary Club, upon action taken at a regular
meeting April 27, 1967, endorsed the construction of Hooker Dam , to be located
on the Gila River near the mouth of Turkey Creek .
The membership , through a majority vote, has instructed me to express this
endorsement through a letter to you .
Very truly yours,
CLAUDE E. LEYENDECKER , President.

BAYARD , N. MEX., April 22, 1967.
Hon . Senator CLINTON P. ANDERSON ,
Senate Office Building,
Washington , D.C.
DEAR SENATOR : As the present commander of VFW post number 3347, and
after a meeting of our members who total 106 we earnestly ask all the aid you
may give to expedite the legislation necessary to build Hooker Dam .
It will be a great economic aid to this section of the state ; ranking on a par
with our mining industry and would be far ahead of the livestock industry.
In respect to the charge made that it would be an intrusion on the Gila wilder
ness Area it would be less than one- tenth of one percent of the Wilderness Area
involved . The wildlife will all be benefitted by its consrtuction ; as the flood
control alone will help equalize water over a large area.
Very Sincerely Yours,
JOHN T. CADE,
Commander, Post 3347, VFW.
TOWN OF HURLEY,
Hurley, N. Mex ., April 24, 1967.
THE DAMSITERS,
Silver City, N. Mex.
GENTLEMEN : The Board of Trustees and the Mayor of the Town of Hurley
have passed a resolution supporting your efforts toward the Hooker Dam legis.
lation . Letters have been forwarded to Senator Clinton P. Anderson, Senator
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Joseph M. Montoya, Governor David F. Cargo, E. S. Johnny Walker, repre
sentative, and Thomas G. Morris, representative, along with a copy of the reso
lution asking their support. We sincerely hope the entire southwest will join
you in your efforts toward a successful conclusion of this legislation .
Yours very truly ,
HAROLD F. TRAPP, Mayor.

RESOLUTION
Whereas, the Council of the Town of Hurley has for many years been fully
aware of the vital importance of water to any community and especially to those
in the semi-arid Southwest, and is very pleased that our Congress is considering
legislation which would insure the construction of the proposed Hooker Dam
and Reservoir on the Gila River, and
Whereas, we sincerely believe that the passage of said legislation would be a
tremendous stride forward in providing the additional water required for the
population growth and industrial expansion now in progress in Southwest New
Mexico , and
Whereas, such a Dam and Reservoir would also be a tremendous addition to
the recreation facilities which are becoming more and more a requisite for the
well -balanced growth of any community , and would also provide for much
needed flood control in the Gila Valley, and
Whereas, we do not for a momment believe that such a project would to any
noticeable extent whatever detract from the favorable benefits of any Wilderness
or Primitive areas now extant because of the very small acreage the Dam and
Reservoir would require from those areas : Be it therefore
Resolved, That the Congress of the United States is asked to consider, approve
and pass in this present Session whatever legislation may be required to authorize
not only the presently titled Central Arizona Project but the inclusion therein
of Hooker Dam and Reservoir on the Gila River in New Mexico , and ; be it
further
Resolved, That the Governor of and the Congressional Delegation from our
State of New Mexico be requested to lend their timely and sustained efforts for
the passage of the subject legislation by our Congress.
Accepted, Passed , Adopted and Approved by the Town Council of the Town of
Hurley, New Mexico this 24th day of April, 1967.
HAROLD F. TRAPP, Mayor .
Attest :
ALBERTA BATES, Clerk .
STATE OF THE NEW MEXICO COUNTY OF LUNA,
Deming, N.Mex ., April 25, 1967.
ALVIN E. FRANKS,
1002 Santa Rita, Silver City , N. Mex.
DEAR MR. FRANKS : The following is a Resolution prepared by the Board of
County Commissioners after due consideration of the great advantages that
would come to our area from the construction of Hooker Dam on the Gila River :
Whereas : The entire Southwestern portion of New Mexico is dependent to a
great extent on business brought in by tourists ; and :
Whereas : We are severely lacking in recreational facilities to offer said
tourists ; and :
Whereas : The storage of waters behind Hooker Dam would be of great benefit
to farmers along the Gila River, particularly from the standpoint of flood
control ;
Therefore, we members of the Board of County Commissioners, Luna County,
New Mexico do hereby unanimously resolve that we endorse the Hooker Dam
Project and, hereby respectfully request your support in the passage of the
project and the expenditing of the project in its construction .
Respectfully submitted .
WILLIAM T. ANDERSON ,
Chairman, Luna County Board of County Commissioners.
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APRIL 24, 1967.
Hon. THOMAS G. MORRIS ,
Member of Congress,
House Office Building,
Washington , D.C.
DEAR REPRESENTATIVE MORRIS : The following is a Resolution prepared by the
Board of Directors after due consideration of the great advantages that would
come to our area from the construction of Hooker Dam on the Gila River :
Whereas : The entire Southwestern portion of New Mexico is dependent to a
great extent on business broughtin by tourists ; and
Whereas : We are severely lacking in recreational facilities to offer said
tourists ; and
Whereas : The storage of waters behind Hooker Dam would be of great ben
efit to farmers along the Gila River, particularly from the standpoint of flood
control ;
Therefore, we members of the Board of Directors of the Deming-Luna County
Chamber of Commerce do hereby unanimously resolve that we endorse the
Hooker Dam Project and, hereby respectfully request your support in the pass
age of the project and the expediting of the project in its construction.
Respectfully submitted ,
CARL SHORES,
President for the Board of Directors.
ATTEST :
PAULINE MORGAN , Secretary.
( This letter also sent to the following : Governor David F. Cargo, Senator
Clinton P. Anderson , Representative E. S. Walker, Senator Joseph M. Montoya .)

RESOLUTION
Whereas, the Council of the Town of Silver City by reason of its continuing
interest in the proposed Hooker Dam and Reservoir on the Gila River is en
couraged by pending legislation before the Congress, and
Whereas, municipal and industrial water needs of this rapidly growing area
of Southwestern New Mexico can be met in part by passage of pending legisla
tion to authorize the Central Arizona Project including Hooker Dam and Reser
voir, and
Whereas, the construction of Hooker Dam will greatly enhance recreational
facilities without adversely effecting established wilderness and primitive areas ,
and
Whereas, flood control protection, the need for which has been so clearly
demonstrated in recent years, will be finally realized by construction of Hooker
Dam .
Now , therefore, be it resolved by the Council of the Town of Silver City that :
1. The Governor of New Mexico and the Congressional Delegation from this
State are asked to support and urge the passage of legislation designed to meet
the growing needs for water in the area to be supplied by the proposed Central
Arizona Project.
2. The Congress of the United States is asked to favorably consider and
pass in this session legislation authorizing the Central Arizona Project including
Hooker Dam and Reservoir on the Gila River in New Mexico .
Passed , Adopted and Approved this 17th day of April, 1967 .
BEN D. ATTAMIRANO,
Mayor Pro Tem.

RESOLUTION
Whereas, the Board of County Commissioners of Grant County, New Mexico,
have been proponents of the proposed Hooker Dam and Reservoir on the Gila
River since inception of the proposal, and
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Whereas, enabling legislation for such project is now pending before the
Congress of the United States, and
Whereas, municipal and industrial water needs of this rapidly growing
area of Southwestern New Mexico can be met in part by passage of pending
legislation to authorize the Central Arizona Project including Hooker Dam
and Reservoir, and
Whereas, the construction of Hooker Dam will greatly enhance recreational
facilities without adversely affecting established wilderness and primitive areas,
and
Whereas, flood and water damage is one of the major area problems and
can be virtually eliminated by the flood control possibilities of the proposed
Hooker Dam .
Now, therefore, be it resolved by the Board of County Commissioners that :
1. The Governor of New Mexico and the Congressional Delegation from this
State are asked to support and urge the passage of legislation designed to meet
the growing needs for water in the area to be supplied by the proposed Central
Arizona Project.
2. The Congress of the United States is asked to favorably consider and
pass in this session legislation authorizing the Central Arizona Project includ
ing Hooker Dam and Reservoir on the Gila River in New Mexico .
Passed, adopted and approved this day of April, 1967.
BOARD OF COUNTY COMMISSIONERS OF
GRANT COUNTY, NEW MEXICO .
APRIL 22, 1967.
Senator CLINTON P. ANDERSON ,
Senate Office Building,
Washington , D.C.
DEAR SENATOR ANDERSON : Please accept this as my personal recommendation
and that of my organization , New Mexico, Grant County Farm & Livestock ,
for favorable action on the construction of Hooker Dam near Silver City, New
Mexico .
I am convinced that this reservoir is badly needed and will be an asset to the
entire South -West.
Sincerely yours,
NOEL RANKIN ,
President, Grant Co. Farm & Livestock .

APRIL 22, 1967.
Senator CLINTON P. ANDERSON ,
Senate Office Building,
Washington , D.C.
DEAR SENATOR ANDERSON : Please accept this as my personal endorsement
of favorable action with reference to Hooker Dam near Silver City , New
Mexico .
As an individual citizen I sincerely feel that this reservoir would be a great
asset to Southwestern New Mexico.
In my occupation , I deal with the public a great deal and popular opinion is
in favor of this project.
I strongly urge your support in the passing of this legislation.
Thank you for usual good cooperation .
Sincerely yours,
JOSEPH B. HAYCOCK ,
Salesman , Clifton Chevrolet, Silver City, N. Mex .

SILVER CITY , N. MEX ., April 20, 1967 .
Senator CLINTON P. ANDERSON ,
Building,
Senate
Washington , D.C.
DEAR SENATOR ANDERSON : We as a business firm and I as an individual respect
fully urge you to do all possible to bring about the building of Hooker Dam on
the Gila River.
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I am sure you are as aware as we are of the incalculable benefits to be
derived from water conservation, flood control, land conservation , and recreation
revenues.
We feel it is not only important to the future development of southwest New
Mexico but will be of importance to the State as a whole.
Please let us thank you now for your support of this most important project.
Very truly yours,
WILLIAM G. WORD, Jr.
APRIL 21 , 1967.
Senator CLINTON P. ANDERSON ,
Senate Building,
Washington , D.C.
DEAR SENATOR ANDERSON : We as a business firm and I as an individual urge
you to do all possible to bring about the building of the Hooker Dam on the
Gila River.
I am sure you are just as aware as we all are of the benefits to be derived
from water conservation , flood control, land conservation and revenues from
recreation .
We feel that this project is of utmost importance to the future growth and
development of southwest New Mexico and our state as a whole.
We wish to thank you now for your support of this project which is most
important to us all.
Very truly yours,
Don G. WERNER.
APRIL 20 , 1967.
Senator CLINTON P. ANDERSON ,
U.S. Senate,
Washington , D.C.
DEAR SENATOR ANDERSON : In view of the fact that Mr. Hilton Dickson and
Mr. Alvin Franks have been called to Washington on or about May 1st, for a
hearing on the proposed Hooker Dam on the Gila river north of Silver City, this
letter is written for the following purpose :
The Chamber of Commerce of Lordsburg -Hidalgo County wishes to go on
record that this project is very much favored and needed by the entire area of
Southwest New Mexico and also believe we are safe in saying, it is favored by the
entire population of Hidalgo County.
Respectfully ,
HOWARD PHILLIPS, President.
APRIL 20 , 1967.
Hon . JOSEPH M. MONTOYA,
U.S. Senate,
Washington, D.C.
MY DEAR SENATOR MONTOYA : The intent of this letter is to reaffirm the position
taken by the Board of Directors of our Chamber of Commerce some months back
in regard to the Hooker Dam Project. It is our understanding that there will be a
congressional committee hearing on this proposal on May 1, 1967. We would urge
you to take whatever action you deem appropriate to lend assistance to the
approval of the project.
It is our considered opinion that this project will greatly benefit Southern
New Mexico in the following three areas :
1. Flood control on the Gila River
2. Water conservation for Southwestern New Mexico
3. Creation of a new area that would provide more recreation to serve the
people of this region and another tourist attraction to this area .
We earnestly urge your support of the Hooker Dam Project.
Sincerely yours,
CHAD A. WYMER ,
Erecutive Vice President.
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GRANT COUNTY ASSOCIATION OF INDEPENDENT INSURANCE AGENTS,
Silver City, N. Mex., April 19, 1967.
Hon. CLINTON P. ANDERSON ,
United States Senator,
Washington, D.C.
DEAR SENATOR ANDERSON : We, individually and as an association , believe New
Mexico deserves favorable action towards the construction of Hooker Dam during
this session of Congress.
We know the reservoir will provide needed flood control, water conservation
and a fine recreation area and we also know it will enhance the Gila National
Forest and the Gila Wilderness Area.
We urge your strong and active support towards the realization in the near
future of this long -planned and long dreamed of asset.
Yours very truly ,
JOHN E. BARRON , President.

GRANT COUNTY BANK,
SILVER CITY OFFICE,
Silver City, N. Mex., May 1 , 1967.
Hon . Senator CLINTON P. ANDERSON ,
Senate Building,
Washington , D.O.
DEAR SENATOR ANDERSON : I am writing this letter to be sent via our courier,
Mr. Alvin Franks who plans to appear at a hearing in Washington regarding the
proposed Hooker Dam and Central Arizona Project. I am anxious that a certain
viewpoint be expressed at the hearing.
The viewpoint which I refer to above, has to do with the fact that our com
munity is not considering this as local " porkbarrel ”. Many of the citizens of the
rapidly growing Southwest are looking to the probability of serious water short
ages as the population inevitably pushes toward a high figure. This anticipated
population figure is definitely going to face water shortages unless further water
conservation and development is devised . This creates a condition which neces .
sarily becomes of national interest since the Southwest is becoming such an
important part of the nation .
All consideration and help that can be afforded by your office will be appreci.
ated by fellow citizens in New Mexico, Arizona , and West Texas.
Sincerely ,
LEWIS C. VENCILL.
SILVER CITY , N. MEX ., April 27, 1967.
Senator CLINTON P. ANDERSON ,
United States Senate,
Washington , D.C.
DEAR SENATOR ANDERSON : I am pleased that your committee will be hearing
our local representatives, Hilton Dickson and Al Franks, this Thursday, May
4th, relative to proposed legislation involving the Central Arizona project and , in
particuar, the Hooker Dam project.
As Chairman of the Grant County Development Committee, I would be remiss
if I did not urge you and your committee to propose and adopt favorable legisla
tion in support of the Hooker Dam project.
Very truly yours,
THOMAS E. WALKEY .

SILVER CITY, NEw Mex., April 30 , 1967.
Hon . CLINTON P. ANDERSON ,
Senate Office Building,
Washington , D.C.
DEAR SENATOR ANDERSON : At the annual meeting of Grant County Republicans
held on April 30, 1967, a motion was made and passed endorsing construction of
Hooker Dam on the Gila River.
Very truly yours,
THOMAS W. MOCABE,
Republican County Chairman .
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RESOLUTION
To : The Congress of the United States,
Subject : Opposition to Marble Canyon and Bridge Canyon ( or Hualapai) Dams.
We the undersigned oppose the aforementior
dams sir
the dams would
serve no necessary function , since they would do a considerable amount of
aesthetic damage, and since they would set a precedent for exploitation of na
tional parks and monuments.
The dams provide no needed water storage capacity because existing dams
can store several years of runoff. In fact they cause a decrease in the amount
of available water through increased evaporation and absorption surfaces.
The dams are not required for power generation because alternate means are
available. For example , steam or nuclear-generated electricity is no more expen
sive, and nuclear generation will be much less expensive in a few years.
The dams will submerge beautiful sections of canyon , depriving future genera
tions from being able to see some of the most spectacular scenery in the United
States. While access to these areas is currently limited to boats, it
possible to
develop other means of access.
The dams would also deleteriously affect the Grand Canyon National Park and
National Monument. Marble Dam , which is above the park , would remove silt,
from the river, causing the river to readily absorb particles, and thus eroding
sand bars and silt banks in the park . Also, Marble Dam would prevent the spring
flood from cleaning out debris that washes down side canyons. Bridge Canyon ,
which is below the park , would produce slack water through the Grand Canyon
National Monument and into the park . Such slack water causes a build -up of
silt and debris which would be exceedingly ugly when exposed at a low water
level.
To protect the canyon from such encroachments in the future, we urge that the
Grand Canyon National Park be extended to encompass the Marble and Bridge
Canyon damsites.
MARGUERITE S. DEARBORN ,
And 87 other signatures.

ALTUS, OKLA., May 13, 1967.
CHAIRMAN ,
Water and Power Resources Subcommittee,
Senate Interior Committee ,
Washington , D.C.
DEAR SIR : Please include in the record of hearings on the Grand Canyon the
following statement :
I support the Administration proposals contained in $ 1004 and 51013.
I understand that these bills contain alternatives to the building of dams in
the Grand Canyon. I am opposed to the building of any more dams in the Grand
Canyon and support the Administration's substitute plan.
Cordially yours ,
DONALD R. MORRISON ,
VENICE, CALIF ., May 6, 1967.
U.S. SENATE INTERIOR COMMITTEE ,
Washington , D.C.
GENTLEMEN : My wife and I are opposed to the dams which are planned for
Grand Canyon . This is a national monument for our country and should not be
exploited for commercial interest. Energy demands in the near future will prob
ably be able to be competitively met by atomic power generating stations, as
opposed to hydroelectricity.
We therefore favor passage of the bill HR 1305. Please make this letter part
of the official record .
Cordially yours,
RAYMOND F. ORLOSKI, Ph . D.
GLORIA ORLOSKI.
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BERKELEY, CALIF. , May 3, 1967.
HON . HENRY M. JACKSON,
Chairman , Committee on Interior and Insular Affairs,
United States Senate, Washington , D.C.
Dear SENATOR JACKSON : Please enter my statement, as follows, in the official
hearing record concerning the Central Arizona Project and Colorado River Basin
Project Act which were held on May 2, 3, 4 and 5, 1967.
I strongly urge that the proposal to construct the Marble Canyon Dam and
the Hualapai Dam on the Colorado River be defeated permanently during the
current session of Congress.
My opposition to such two dams stems from the very basic observation that
such dams will destroy for all time the world's most unique and outstanding
river canyon - a national and international scenic and geologic treasure.
I also oppose the proposed Hooker Dam , as this dam will inundate portions
of the Gila primitive and wilderness areas. These two areas must retain their
primitive-wilderness aspects — such areas now protected under Federal law .
Power for water transportation in the Southwest should be obtained from
steam , oil and nuclear sources. Water for the Southwest should be obtained from
the Gulf of Mexico ; desalted via nuclear power and transported by some means
all under simple agreement with Mexico .
The Southwest's and eventually much of America's water needs will be met
by obtaining water from the sea ; proper desalting of same all via nuclear power.
Also, much hope for weather and rain control, as well.
I propose legislation to be enacted during this session of Congress to establish :
A permanent free- flowing Colorado River from Lees Ferry, Arizona , to
head waters of Lake Mead in Arizona, some 280 miles of free - flowing river.
An extension of Grand Canyon National Park from Lees Ferry to Lake
Mead to include portions of Lake Mead National Recreation area , Grand
Canyon National Monument, Havasupai Indian Reservation , portions of
Kaibab National Forest, and other public and state lands.
Desalting and transportation of fresh water from the Gulf of Mexico to
meet all current and future water needs of Southwestern United States.
Sincerely ,
JOHN R. SWANSON.
A RESOLUTION OF THE BOARD OF WATER COMMISSIONERS OF THE CITY OF LONG
BEACH , CALIFORNIA
Whereas, legislation to authorize a Colorado River Basin Project is being con
sidered by the 90th Congress ; and
Whereas, the Board of Water Commissioners of the City of Long Beach ,
California , believes that the best solution to the problem of dwindling water
supplies of the Colorado River is a regional solution and that new projects to
divert more water within the Lower Basin of the Colorado River should be au
thorized only within a regional framework ; and
Whereas, any sound regional development for the Colorado River Basin should
have the following basic features :
1. Agreement regarding the need to augment the inadequate flows of the Colo
rado River with supplemental waters.
2. Authorization of the Central Arizona Project.
3. Establishment of a Lower Basin Development Fund to assist in financing
and the authorization of Hualapai Dam to provide revenues for the Fund .
4. Protection of existing uses in Arizona , Nevada , and in California to the
extent of 4.4 million acre feet annually, against the uses of the Central Arizona
Project ; and
Whereas, these principles are included in proposed legislation introduced by
Senator Thomas Kuchel as S. 861 and by Congressman Craig Hosmer as H.R.
6271 ;
Now , therefore, be it resolved , that the Board of Water Commissioners of the
City of Long Beach , California , does hereby support in principle S. 861 and
H.R. 6271 and companion bills and urges their passage.
I hereby certify that the foregoing resolution was adopted by the Board of
Water Commissioners of the City of Long Beach , at its meeting of May 18, 1967,
by the following vote :

CENTRAL ARIZONA PROJECT

739

Ayes : Commissioners : McNulty, Speraw , Willingham, Mulvey and Gerken.
Noes : Commissioners : None.
Absent : Commissioners : None.
HELEN L. PENLAND, Secretary.

WEST COVINA, CALIF., May 4, 1967.
Hon. HENRY M. JACKSON ,
Senate Office Building,
Washington , D.C.
DEAR SENATOR JACKSON : Please include my comments in the record of hearings
held relative to the bills and plans concerning the C.A.P. and construction of dams
at Marble Canyon and Bridge Canyon ( Hualapai).
The need for power and water for civil and industrial needs of the southwest
in increasing amounts is not contested. However the means of furnishing this
growing need is a matter of deep concern .
Surely it is within our nation's grasp to supply the growing needs of the south
west ( really the nation at large ) without further ruin of our great natural monu
ments such as the Grand Canyon.
Mans needs are real but let us devise a real approach to satisfaction of these
needs that considers the necessity for avoiding the unnecessary destruction of
priceless natural treasures such as the Grand Canyon of the Colorado.
Sincerely,
JAMES A. ALLEN .
MINNEAPOLIS , MINN., May 3, 1967.
Hon . Senator HENRY M. JACKSON ,
Senate Office Building,
Washington , D.C.
DEAR SENATOR JACKSON : Would you please enter this letter in the record of the
Water and Power Resources Subcommittee's hearings on the Central Arizona
Project ?
We strongly object to the construction of Hualapai or any other dam in the
Grand Canyon. We feel that every part of the Grand Canyon is too unique, and
far too valuable aesthetically, to permit inundation by reservoirs. Also, as a
purely practical matter, we believe it would be an incredible blunder to permit
the intolerable seepage and evaporation losses of Colorado River water that
would result if it were impounded by any more dams, when the Colorado cannot
supply all the water needs of the southwestern states now . Finally, we question
the economic value of Hualapai Dam as a “ cash register " , in the face of present
day low cost of fossil fuel-generated electricity, and the steadily decreasing cost
of electric power from nuclear -fueled generating stations.
Thank you for giving these views your consideration .
Sincerely ,
Mr. and Mrs. CARL W. EHRMAN.
PRINCETON , N.J., April 6, 1967.
Hon . HENRY JACKSON ,
Chairman , Senate Interior Committee,
U.S. Senate,
Washington , D.C.
DEAR SENATOR JACKSON : I protest the proposal to construct dams within the
Grand Canyon, below and /or above Grand Canyon Na nal Park and Monu .
ment. If there were no alternatives to these dams, there would be no controversy.
I hope that there will be a Senate bill to enlarge the Grand Canyon NP so as
to include the total remaining area of the Grand Canyon. Meanwhile, I protest
S 861 sponsored by Senator Thomas Kuchel.
Thank you .
Sincerely yours,
Mrs. JAMES F. GRAVES.
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WEST COVINA, CALIF. , May 6, 1967.
Hon. HENRY M. JACKSON ,
Senate Office Building,
Washington , D.O.
DEAR SIR : Please include the following comments in the hearing record as
maintained for hearings relative to plans for supplying water to the Southwest
ern United States including plans that propose the construction of dams in the
Grand Canyon of the Colorado.
Certainly with the passage of time it is reasonable to predict a population
growth in the Southwest and corresponding to this population growth an in
creasing requirement for water is most probable.
How this increasing water need is satisfied is a matter of deep concern to
many.
Though strong evidence has been submitted to show that if there is a need
for new power sources to pump water the proposed dams in the Grand Canyon are
not the optimum choice from economic considerations these, economic factors
though of merit are not the strongest reason for not considering the dams a
proper approach to power generation.
If the Grand Canyon was ever worth saving and I think the National opinion
is that it was as evidenced by the Grand Canyon National Park and Grand Canyon
National Monument it is still worth saving for the very same natural values that
led to the establishment of the monument and park .
If these natural values are to be saved the dams can not be built.
Returning to the means of satisfying the present and future water needs I
respectfully suggest that this need can and should be satisfied from our expand
ing technological capability with all plans carefully formulated to preclude un
necessary sacrifice of priceless natural values.
Very truly yours,
LYLE A. TAYLOR
WEST COVINA, CALIF ., May 6, 1967
Hon . HENRY M. JACKSON ,
Senate Office Building ,
Washington, D.C.
DEAR SENATOR JACKSON : As a resident of California and specifically in a region
of perennial water shortage I am sensibly aware of the need for development of
new sources of supply and though with some misgivings supported the plan that
California is in process of developing to transport Feather River water to the
dry lands.
In regard to some of the current plans under consideration for supplying water
to the southwestern dry lands I most staunchly oppose those plans calling for
the placement of dams in the Grand Canyon at Hualapai and Marble Canyon. I
would also oppose them at any other point.
My opposition is based on an understanding that the Colorado River in this
region is for all practical purposes totally controlled and the dams will not
really contribute to solution of the water shortage. Indeed not only will they not
contribute to solving the problem at hand they may well worsen it by increasing
waste. With the waste being increased we would also lose beneath the waters cer .
tain natural values that need not be so ruinously treated.
If as I understand the basic purpose of the dams is power generation there
are superior methods of power generation and perhaps indeed the whole ap
proach to supplying the water needs should be examined relative to the advance
ments in various fields of technology .
Please include these comments in the hearing record.
Sincerely ,
Mrs. RUTH M. TAYLOR .
OCEANSIDE, CALIF ., May 7, 1967.
Hon. HENRY M. JACKSON ,
United States Senate,
Washington, D.C.
DEAR SENATOR JACKSON : I have studied the literature , pro and con , re the
proposed dams on the Colorado River. I am convinced that the Sierra Club knows
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what it is talking about. They have clearly pointed out why these dams are not
necessary. Not only would they add greatly to our escalating taxes but destroy one
of our natural beauty areas. I strongly adhere to the Sierra Club plan.
Sincerely,
Mrs. A. W. SHAW and Family .
WIGWAM ,
Scottsdale , Ariz ., April 27 , 1967.
Hon . HENRY M. JACKSON,
United States Senate,
Committee on Interior and Insular Affairs,
Washington , D.C.
DEAR SENATOR JACKSON : As a continuing matter of information on the central
Arizona Project ( CAP ), I am enclosing copies of recent articles that have ap
peared in the Arizona Republic and the Scottsdale Daily Progress.
Cordially ,
LELAND M. JENKINS.
[ From the Arizona Republic, Apr. 25 , 1967 ]
SUGGESTIONS OFFERED FOR ECONOMIZING WATER
Editor, The Arizona Republic : I have been 40 years in this Valley and for 40
years I have listened to and read about the Central Arizona Project. What we
hear today is about the same as what we heard 40 years ago, and we are just
as close to getting Colorado River water as we were when I came here.
I think it is high time to start saving the water we have. Many times since
I came here I have seen these floods come down the river through Phoenix and
I have often wondered why there was no effort made to control and use these
floodwaters.
There is a way to harness those floods and use the water here in this dry
Valley with very little cost. There could be several earth - fill dams made in the
box canyons up above the existing dams to catch and hold any run - off from the
high country.
There are a dozen or more locations where an earth - fill dam could be made
with dynamite at very little cost . One of the best locations on the Salt River is
just above the crossing on Highway 60 ; to form a big lake at this place the high
canyon walls could be blasted off and it would fall in place.
On the Verde there are several places where small lakes could be made with
very little cost, and when they were made the storage lakes below could be
operated at capacity, instead of releasing water to make flood protection.
The groundwater situation in the Valley is fast becoming a serious thing ; with
the water table going down so fast, pumping water will soon be a thing of the
past.
These flood waters if controlled could be used to replenish the groundwater by
releasing it gradually in the river below Granite Reef Dam and let it enter the
water sands that underly this Valley.
It is well known that it takes a big flow of water coming over Granite Reef,
to cause water to run as far down as 24th St. , which indicates to me that there
is an unusual situation in the river channel that makes it the ideal place to
recharge our groundwater sands.
ED MATTESON .

[ From the Scottsdale Daily Progress, Mar. 29, 1967 ]
RETHINK THE CAP
Once again Arizona is making little headway in Congress with the Central
Arizona Project. Between California, Upper Basin states and conservation
groups, opposition is formidable. Arizona leaders, however, appear incapable of
changing positions and creating new proposals.
Yet this is precisely what is required if we are ever to get Colorado River water
to the Valley .
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Each year our leaders dust off the same plans with a few changes. They were
created years ago when conditions were different and before the Supreme Court
ruled in Arizona's favor.
The chances of getting two big dams, or even one, appear slim. With the ad
vent of nuclear power, however, the need for dams no longer exists. Add to this
recent engineering and water studies and we have the basis for new ideas.
Politicians and farmers may not like our suggestion , but we think Arizona
would have a chance of getting a CAP with the following proposal :
An enclosed canal or pipe could be run to the Verde River from around Lake
Powell. Water would come largely by gravity. This would eliminate most of the
need for pumping power, so no dams would be required. Instead a small nuclear
plant could provide necessary power for starting the flow .
Such a pipe would save thousands of acre feet of water yearly by eliminating
surface evaporation . One reputable engineer suggested it might save 500,000
acre feet a year. If studies show this is nearly accurate, we could reduce the
amount of water for delivery to 700,000 -acre feet and let California have the
other half million -acre feet in return for its support.
The net amount of water arriving in Central Arizona would be roughly the
same. Any deficit could be made up by reducing allocations to cotton farming,
which is an uneconomical use anyway.
This plan is far less costly than previous suggestions. In fact, it would cost
only about 25 per cent of the Legislature's proposal. It would save water. It
would not threaten the Grand Canyon . And , most important, it might have a
chance of winning enough support to become reality.
We will await the reaction of Arizona leaders. We hope that they are open .
minded enough to consider new alternatives.

[ From the Scottsdale Daily Progress , Apr. 15 , 1967 ]
GRAVITY FLOW TUNNEL IS FAVORED
Sir : It is interesting to know that your paper is sincerely interested in the
newer engineering concept in the building of the Central Arizona Project ( CAP ) ,
However, it is noted that you mentioned the need of a small atomic power
plant. This is the point that I find conflicts with the plan which is the only one
that will work in bringing water to the Salt River Valley and on to Tucson . A
gravity flow tunnel with covered conduits and generators in the Valley and
on to Tucson will allow for the production of hundreds of thousands of kilowatt
power just as the water falls in New England do.
In additional to the great cost savings it is such a compelling argument that
it is rediculous to consider all of the propositions that are being thrown into
the wind, mostly to confuse and subvert the issue. Even more ridiculous is the
fact that we have embarked upon a plan costing $1.8 billion when we can do it
for so much less.
It is obvious that the Hosmer proposition was thrown into the fan to further
the fragmentation of the people's thinking on CAP.
The above plan in itself, generating electricity as the water drops, will pay
for itself ( cost of $ 300 million ) by the utilization of the water from Lake
Powell and will itself pay for the building of the whole water system in ap
proximately 20 years. Also the tunnel plan will not involve extra costs of 17 to
18 million dollars per year for power payments such as the Lake Havasu plan
will entail.
As you undoubtedly know, hearings have been scheduled on the Colorado River
and Central Arizona Project proposals before the Senate Interior and Insular
Affairs Committee for May 1 , 1967, with Sen. Henry M. Jackson of Washington
as chairman .
I hope that all citizens of Arizona can start thinking about this plan , talking
about it and very soon doing something about it, because in their life time there
is no more important civic work they have to do than to get water from the
Colorado in the most efficient, inexpensive and practical way. And this is the way.
LELAND M. JENKINS,
4 oid Scottsdale Rd.
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( From the Arizona Republic, Mar. 20, 1967 )
NEED FOR Cost EXAMINATION IN TUNNEL PROJECT CAUTIONED
Editor, The Arizona Republic : I have reread with interest Don Dedera's
column of Jan. 22 regarding the Central Arizona Project as outlined by Fred
C. Ramsing.
I, too, am a mining man although not a graduate engineer like Mr. Ramsing.
However, I have either been actively engaged in mining or very much interested in
it for some 35 years.
Some 10 or 15 years ago I wondered why someone had not pursued the idea
of tunneling to bring water from the Colorado River to the Salt River Valley.
Although I had not read about it I was convinced the idea had been explored.
It seems the exploration was very perfunctory.
About the same time I wrote an article regarding the feasibility of desalting
water by atomic energy , placing the plant near the mouth of the Colorado,
supplying fresh water to the Yuma and Imperial Valleys and thus releasing
river water for use further upstream . This was presented to Gov. Howard Pyle
and Senator O'Mahoney, but nothing ever came of it.
As you know, this is now being seriously considered by the federal governments
of both the U.S.A. and Mexico. Since nothing came of this idea I figured nothing
would happen if I put in my two cents' worth on the Central Arizona Project.
In spite of the fact some people think it would delay the Central Arizona Proj
ect a number of years if the tunnel idea were presented at this time I sincerely
believe it should be . Under the present plans two large dams, pumping stations
and long canals and viaducts would have to be constructed .
After the construction was completed the project would be saddled with an
enormous pumping expense for as long as water is used in the Valley. It is
claimed electricity generated at the two dams would pay for the project and
pumping the water. Perhaps so , but forever is a long time.
As Mr. Ramsing suggests, the two new reservoirs would add an enormous
evaporative surface area to the lakes already in existence on the river. By
taking the water out at Glen Canyon evaporation would be drastically reduced.
This could amount to the total used by the Central Arizona Project when present
evaporation and the additional reservoir surface area is considered.
In this connection it has been said taking the water out at Glen Canyon
would reduce that amount of water now being used at the lower power plants
for generating electricity. Assuming the savings in evaporation, it knocks this
idea into a cocked hat.
As Mr. Ramsing suggests, the advances made in mining in general and tun
neling in particular the past 15 years makes it imperative a new look be taken
at the tunnel idea. There is no doubt whatever in my mind the cost would be
no more, and probably less, than the $ 600 million Mr. Ramsing suggests. If
Arizona has to go it alone all angles should be thoroughly examined. The
possible difference in cost could mean getting the job done or having the idea
voted down by the people of Arizona.
In drilling such a long tunnel a number of working shafts would have to be
drilled down to the tunnel level. Mr. Ramsing states the tunnel should not
be more than 5,000 feet deep at any point.
I could be mistaken but my contour map indicates 4,000 feet would be about
the deepest if the San Francisco peaks are avoided and the tunnel driven to the
east of them . Most shafts would be a lot less than that.
A. A, BARR .

[ From the Scottsdale Progress, Feb. 15 , 1967 )
UNDERGROUND CAP ROUTE PROPOSED
By Stu Robertson , Progress Staff Writer
Probably the biggest - certainly the longest — underground movement in the
State of Arizona is being proposed by a mining engineer, F. C. Ramsing.
While everyone else is discussing whether Central Arizona Project should be
financed by federal or state funds or whether it should have two dams or 12 or
none, Ramsing poses the interesting question of whether it should be above or
below ground .
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Ramsing says so much time is being used up planning power stations and elec
trical expansion that everyone's losing sight of one important aspect ; compared
to distribution of water, production of power doesn't amount to a tinker's dam.
There are plenty of alternate ways to produce power , the engineer went on ,
but how does one replace the priceless water being lost each year through ground
surface transportation and storage of water ?
According to figures he presented, loss of surface water at Lake Mead alone
amounts to almost 2 million acre feet per year.
When one reflects on the fact that the lower basin of the Colorado, Arizona's
natural water source, produces only 7.5 million acre feet per year, that loss looms
mighty large .
Most telling arguments against surface movement and storage, Ramsing goes
on , are the tremendous water losses, which can be measured , due to evaporation
and natural seepage.
The answer , he contends, lies in construction of a 159 -plus-mile tunnel from the
Glen Canyon damsite, terminating at the Granite Reef Dam east of Phoenix .
Intermediate areas drawing water from the project would be part of an 80 -mile
complex of smaller conduits leading from the main tunnel.
The tunnel would be concrete - lined for its full length .
Thus, with the water supply underground and concrete preventing leakage,
water loss would be negligible.
Transporting force to deliver the water would be gravity . Glen Canyon eleva
tion is about 3,700 feet and at Granite Reef it is approximately 1,300 feet, plenty
of slope for a properly -aligned tunnel to deliver the water with no power boosts,
he says .
According to Ramsing's estimates, cost of the project would be about $ 600
million and he is firm in his belief the state should go it alone.
Justification for expending that amount, he feels, lies in water-loss figures.
At Lake Mead alone, he points out, the loss of almost 2 million acre feet per
year means, at the going rate in this area for delivered water, $ 100 million per
year saved , and when a $ 600 million debt can be technically paid off in six years,
that woud seem to be justification .
" In these arguments about power and water, ” Ramsing said , “ it boils down to
the power companies versus the people, and I think the people should come first. "
Ramsing doesn't short- sell the importance of power, but he does feel develop
ment of hydro - electric power in this area is strictly second fiddle when stacked up
against the importance of water.
He argues there are several ways as cheap and cheaper to produce the needed
power without the sacrifice of water.
“Arizona is closest to the source of Colorado River water and so should have
preference in making use of it ,” he said , adding that California has almost
unlimited water sources in the northern part of the state, many of which are
completely untapped .
Ramsing's current campaign for underground water delivery is the culmination
of 30 years of study and discussion on his part of the water problems of Central
Arizona.
His education and experience as a mining engineer, plus this 30 years of interesit
in the water problem has, he says , firmly convinced him his tunnel project is not
only workable , but would be cheaper to construct and would be more efficient in
its operation.
“ Water is the one great resource necessary on the desert, ” he said . “ Without it,
this land and its people must give up. Only Colorado River water is close by for
the salvation of this civilization."
[ From the Arizona Republic, Jan. 22, 1967 )
MORE THAN ONE WAY TO SKIN THAT CAT - ENGINEER SAYS CAP THINKING IS
FROZEN IN 1947 MOLD
( By Don Dedera )
Obstructionist be warned : Arizona has not one, but at least two ways of bring
ing its fair share of Colorado River water to the central valleys.
Such is the reminder-nay, the threat - of Fred C. Ramsing of 325 W. Cypress,
private citizen , retired .
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Ramsing is agitating for a fresh consideration of an old, old scheme to take
Arizona's water from high on the Colorado - from the vicinity of Lake Powell
far to the north .
The plan differs from the Central Arizona Project. In simplest terms, the CAP
would draw its water from Lake Havasu, on Arizona's western border . Enor
mous dams would be needed to make electricity to power the pumps to lift the
water, which then would run by gravity in open canals to the Salt River Valley.
TUNNEL WOULD BE WONDER OF THE WORLD
Ramsing wants to fetch the water by tunnelma tunnel which surely would be
one of the manmade Wonders of the World.
First some notes about Ramsing. He is not, as some whippersnappers have
suggested lately, a nut. His university degree and career were in mining engi
neering. Among his accomplishments in four decades of Arizona living is a
refrigeration system , installed in 1934, which efficiently cools his 1,800 square
foot home with a 142 -horsepower motor.
Yet, when Ramsing talks of his tunnel, often he is judged to be "just a nice
old guy with a discredited idea .”
Ramsing persists, saying, “ Look . At 78 years of age I don't have anything to
gain. Maybe I won't live much longer. I'm not a political engineer. There's
nothing in the pork barrel for me. I'm only interested in the truth."
WATER PRICELESS IN ARID REGIONS
It is not surprising, then, that Ramsing prefaces his plan with a bit of
philosophy :
" In arid regions, water is the priceless, limiting resource . Water should be
used for the people, and for the sustenance of the people. It should not be used
to make electricity , or wasted in any way. To waste water in the desert is a sin
against humanity ."
Dams, Ramsing contends, are water wasters as well as water storers. For ex:
ample, evaporation losses off Roosevelt Lake average 8 feet a year. One recent
year at Lake Havasu a layer of water 14 feet deep wafted off into the hot, dry
desert air.
Dams and canals also lose water to seepage. Comparing the run of the Colo
rado before and after the construction of Hoover Dam , Ramsing suspects that
the losses of Lake Mead to evaporation and seepage may be as much as 2 million
acre feet per year .
TUNNEL WOULD COST LESS THAN DAMS
The Central Arizona Project, as presently conceived , would call for more high
dams on the Colorado. The cost of the project would be as much as $1.7 billion
( with federal funding ) or as little as $ 700 million ( if Arizona must go it alone .)
Ramsing thinks his tunnel system would cost less. And no water would be
lost in evaporation and seepage.
The tunnel would have its intake in Glen Canyon and drive in a straight line
160 miles to discharge under the Mogollon Rim near the little town of Cornville.
Preposterous ? Not at all. The tunnel concept was among the earliest in the long
history of Arizona's quest for Colorado River water. The Interior Department
seriously considered tunnels in a comparison study reported in 1945. As late as
1957, the tunnel plans were reviewed , and were rejected as being too costly.
" But this is 1967,” Ramsing insists. " New techniques have greatly reduced the
costs of tunneling. Experiments with the laser beam indicate revolutionary im
provements in tunneling.”
WATER WOULD FLOW UNDER THE PEAKS
The laser aside, by today's standard costs of conventional mining of hard rock
in place, Ramsing estimates that a tunnel with a 16 - foot bore, lined with rein
forced concrete, would cost only $130 million .
Because Lake Powell is much higher than the Central valleys, the water would
flow by gravity through the tunnel, under the plateau country , under the San
Francisco peaks. At the tunnel mouth at Cornville, the water would flow into
a series of covered flumes, through a series of hydroelectric generators, generally
following the basin of the Verde River. Eventually the water would discharge
behind Granite Reef diversion dam on the Salt River.
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“ Conservatively, I believe the tunnel project with the power plants, would cost
$ 300 million,” Ramsing says. “ I can't see it costing more than $ 400 million. The
capital expenditure is especially important if the project is to be financed
without federal help.”
RAMSING CLAIMS OTHER ADVANTAGES
Ramsing claims other advantages :
-Water taken from Powell by tunnel would by -pass the evaporation and seep
age penalties at Lake Mead, Lake Mohave, and Lake Havasu ( and at the other
lakes required by the CAP ).
-Arizona's water further would not be reduced in its passage across the hot
desert by open canal from Lake Havasu.
-By the Interior Department's own reports, a tunnel system , once built, would
be substantially cheaper to maintain .
--As for the tunnel construction, never would the depth exceed 5,000 feet, not
as deep as existing Arizona mines. The aquaducts delivering Colorado River
water to Los Angeles include 90 miles of tunnels, all dug before the development
of carbide -steel drills.
Perhaps the strongest argument against Ramsing's plan does not question his
engineering. There is a fear that to reopen the tunnel vs. canal debate is to afford
Arizona enemies yet another way to delay the CAP, ad infiinitum .
DECISION A MUST IN ANY STUDY
" In any engineering study,” says one prominent Arizona water engineer, " you
reach a point when with all available facts, you must come to a decision .
“ Our decision was made, back in 1945. All of our time since, all of our momen
tum , all of the expensive surveys have gone into a project of high dams, a pump
ing installation , and a delivery system of gravity canals. Sure, technology has
changed . But to go back to a tunnel plan now could mean another 10 or 20 year
delay."
Conversely, Ramsing thinks CAP opponents might be more cooperative if they
knew Arizona could do the job , without help, for $ 400,000.

CRESTVIEW GARDEN CLUB,
Durango , Colo ., May 9, 1967.
Re Article, May 5, 1967, from the Durango Daily Herald, Washington Bureau
Hon . HENRY M. JACKSON,
Chairman , Senate Interior Committee,
U.S. Senate, Washington 25, D.C.
DEAR SIR : Dr. Ruth Weiner of Denver presented testimony to the Senate In.
terior Committee stating, “ Relative to opposition to dams on the Colorado River
she said she spoke for the Colorado Federation of Women's Clubs and Garden
Clubs also ."
The Crestview Garden Club of Durango, Colorado, as a member of the Colorado
Federation of Garden Clubs, Inc. , wishes to inform you that it was not aware of
the Federation's opposition to the five Upper Basin projects in the Colorado River
Bill, and further that as an individual club it does not support Dr. Weiner's
position on the Colorado River Bill.
Sincerely yours,
Mrs. WM. W. HOLLIS,
Corresponding Secretary.
SAN FRANCISCO, CALIF ., May 10, 1967.
Hon . HENRY M. JACKSON,
Chairman, Senate Committee on Interior and Insular Affairs,
Washington , D.C.
DEAR SENATOR JACKSON : This letter is to urge the passage of legislation which
will preserve the entire length of the Grand Canyon in its present natural state
as an enlarged National Park , and to oppose any authorization ( Federal or
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State ) of construction of Huala pai ( Bridge Canyon ) Dam or Marble Canyon
Dam. These proposed dams would actually defeat the major purposes of their
construction ; instead of storing water they would diminish the present volume
and quality of water by excess evaporation and the accumulation of salts ; their
potential production of hydroelectric power can better be replaced by modern
fuel-burning plants now known to be more economical. Preservation of Grand
Canyon in its natural wild state without dams or other development will en
hance its recreational value by imparting a sense of awe and aesthetics, both
of which are gained from a true wilderness experience in majestic scenery. Con
trarily , lakes created by impounding water behind dams will only add another
site for water sports which we already have at Lake Mead, Lake Powell , and
many other places, as well as despoiling beauty with fluctuating reservoir shore
lines. A dam at Marble Canyon would forever end the natural flow of the Colo
rado River which has carved and is carving the major geological exhibit of the
earth for unknown ages. Furthermore, the dam at Bridge Canyon would impound
water both in a National Park and a National Monument, which is in violation
of current law, and such impoundage would set a most abhorrent precedent; and
it would breach the integrity of the National Park System.
In closing, I would like to ask that this letter be made a part of the record and
its contents brought forth at all appropriate hearings, and particularly that this
letter be considered as part of the hearings of the Water and Power Resources
Subcommittee of the Senate Interior and Insular Affairs Committee, held on or
about May 2. Again , for the reasons stated above, I urge you to enact legislation
now to preserve Grand Canyon in its present natural state as an enlarged Na.
tional Park , and to oppose authorization of the construction of Hualapai-Bridge
Canyon Dam and Marble Canyon Dam.
Sincerely ,
Miss NINA H. ELOESSER.
THE NATIONAL CONFERENCE ON STATE PARKS,
Washington , D.C., March 30, 1967.
Senator HENRY M. JACKSON ,
137 old Senate Office Building,
Washington , D.C.
DEAR SCOOP : The enclosed Resolution 8, urging that power dams not be
built in the Grand Canyon between the head of Lake Mead and Glen Canyon
Dam and that suitable other means of financing needed water development proj.
ects for the arid Southwest be used , was adopted by the Board of Directors of
the National Conference on State Parks at its March 17 meeting.
The Board hopes that this resolution will be helpful to the Congress in con
sidering pending legislation to provide water for the Southwestern states.
Sincerely ,
CONRAD L. WIRTH ,
Chairman of the Board.
[ Enclosure ]

RESOLUTION 8
Whereas, there is widely recognized need for additional water for the bur.
geoning communities in the arid Southwest, and
Whereas, there have been proposals to finance needed water development
projects by earmarking revenue from the sale of hydroelectric power to be gen
erated by building dams in the Grand Canyon of the Colorado River that would
flood significant portions of Grand Canyon National Monument, Grand Canyon
National Park and Marble Canyon, comprising the finest remaining unspoiled
portion of the Grand Canyon and possessing scenic and inspirational qualities
of great and irreplaceable value.
Now , therefore , be it resolved that the National Conference on State Parks
at the meeting of its Board of Directors at Washington, D.C. , March 17, 1967,
urges that dams not be constructed in the Grand Canyon between Lake Mead
and Glen Canyon Dam and that suitable other means of financing needed water
development projects for the arid Southwest be used .

79-247-67-49
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( The inserts previously referred to by Senator Fannin follow :)
STATEMENT OF POSITION OF THE SOUTHERN ARIZONA BRANCH , ARIZONA SECTION ,
AMERICAN SOCIETY OF CIVIL ENGINEERS
The Southern Arizona Branch of the Arizona Section, American Society of
Civil Engineers, recognizes that natural resources of considerable extent and
variety exist in the Southwest as a result of the presence of the Colorado River,
a significant portion of which runs through or borders the State of Arizona.
To date, the benefits derived from dams on the Colorado are accruing primarily
to the upper -basin states and the State of California ; the State of Arizona is not
realizing its fair share of this natural resource of the state either in the form
of power revenues or of water.
Under current extensive popular and legislative debate are proposals to con
struct one or more sizable dams in Arizona, multipurpose to be sure but essen
tially to produce hydroelectric power alongside the Colorado. The benefits from
this use of the Colorado, wholly within the borders of our State, would be con
siderable in any one year and infinite in time. Such use would indeed decrease
the length of quasi-wild river, but approximately 100 miles would remain un
changed through Grand Canyon National Park. ( The modifier " quasi" is used
advisedly because, since the construction of Glen Canyon Dam, the river is no
longer in its wild state - it has been improved . )
The argument that a steam -powered electricity -generating plant can be sub
stituted for the proposed hydroelectric plants and dams is fallacious : hydro
power is peaking power, and firm base steam power cannot be substituted for it.
In the next decade or two all hydro power obtainable will probably be used as
peaking (high value ) power ; electric systems without natural hydro power
will have to create peak power by relatively inefficient pumped - storage schemes .
Thus, the Southern Arizona Branch takes the view that the resources of the
State of Arizona must be developedoptimally, that sufficient "wild" river would
be left in Grand Canyon National Park for those to whom it is important, and
that these dams and the power generated should be used to " build” Arizona
especially to develop its water resources and someday to help import water to
the basin.

THE UNIVERSITY OF ARIZONA,
OFFICE OF THE PRESIDENT
Tucson , ARIZ ., April 27, 1967.
Hon . CARL HAYDEN,
Hon . PAUL J. FANNIN ,
United States Senate, Washington, D.C.
DEAR SENATORS HAYDEN AND FANNIN : I share the deep concern being ex
pressed in this state regarding the growing scarcity of water and the realization
that this condition of scarcity is the most compelling problem that Arizona
faces. I have studied the many plans and proposals for securing additional water
supply. It is apparent that Arizona must secure the water to which the Supreme
Court of the United States has ruled the state is entitled .
I have lived in this State and been associated with the University of Arizona
since 1934. Throughout these years I have observed the tremendous development
and the great changes that have occurred in Arizona. My study and knowledge of
the Central Arizona Project have caused me to support fully the proposal that
the Congress of the United States enact legislation to provide for the implemen
tation of the Central Arizona Project in order that Arizona may receive the
benefit of the portion of the Colorado River water to which it is legally entitled .
I endorse the efforts of you and many other officials and other citizens of this
state in support of measures now before the Congress that would achieve these
results.
With kindest regards,
Sincerely yours,
RIHARD A. HARVILL .
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ARIZONA STATE UNIVERSITY ,
Tempe, Ariz ., April 27, 1967.
SENATOR CARL HAYDEN,
SENATOR PAUL J. FANNIN ,
United States Senate, Washington , D.C.
DEAR SENATORS HAYDEN AND FANNIN : I strongly urge prompt action on the
current initiating the Central Arizona Project.
Any sense of history, and awareness of noteworthy trends in American develop
ment and the future of this part of the country, make this project an absolute
necessity, in my judgment. I say this from the background of residence in Mas.
sachusetts, California , Pennsylvania , and Utah in my lifetime. The presence in
this Valley within the past few weeks of the Board of Directors of such firms as
the General Electric Company, Phelps Dodge Corporation , Motorola , and other
prominent national enterprises argues in the most convincing economic terms
for the development of this project, not only for Arizona, but as a necessary
complement to strategic and desirable trends in the development of the Ameri
can economy.
The hearings before the Congress in recent months on urban redevelopment,
and the plight of the older urban community, argue in even stronger, louder
terms for the project. The American people and the American population are
increasing. A number of years ago , considerable skepticism existed outside
Arizona with respect to the economic feasibility of the project . The willingness
of the state to " go it alone " should demonstrate to the nation that such doubts are
no longer justified . We may visualize a new type of urban -open country -industrial
life in the broad valleys and areas stretching between the Phoenix metropolitan
area , Tucson and intermediate points.
I sincerely trust that the members of the Congress, in both houses, in an age
that has seen the development of the Aswan Dam on the Upper Nile, world-wide
interest in development of arid lands through USAID, UNESCO, and other pro
grams, will include this significant phase of American development in their
thinking.
Sincerely yours ,
G. HOMER DURHAM , President.
ARIZONA FARM BUREAU FEDERATION ,
Phoeniz, Ariz ., May 14, 1967.
Mr. H. S. RAYMOND,
President, Central Arizona Project Association ,
1124 Title Building, Phoenix , Ariz.
DEAR MR. RAYMOND : The voting delegates of the Arizona Farm Bureau Fed
eration, comprised of over 4100 voluntary, dues paying members, at their delegate
session on November 18, 1966 in Willcox , Arizona, passed the following resolu
tion in reference to the Central Arizona Project :
“ We affirm and support Farm Bureau policy seeking federal enactment of
Central Arizona Project legislation . However, because of continuing delays in
passage of the Central Arizona Project by the Congress, we favor the study of
state financing of the project."
We sincerely hope that a satisfactory federal plan can be passed.
With best regards,
Very truly yours,
R. E. PILGRIM ,
Executive Secretary.

THE LEAGUE OF ARIZONA CITIES AND TOWNS,
Phoenix , Ariz ., April 25, 1967.
Mr. H. S. RAYMOND,
President, Central Arizona Project Association,
1124 Arizona Title Building, Phoenix, Ariz .
DEAR MR. RAYMOND : This letter is written in support of the Central Arizona
Project Bill, which is currently before the Congress of the United States.
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As you know , every year the delegates at the League Conference adopt a
policy statement in support of legislation which they feel would be of benefit
to the incorporated cities and towns throughout the State of Arizona. As a part
of the 1967 Municipal Policy Statement, the following excerpt relating to
the Central Arizona Project was adopted unanimously by the delegates in
attendance at our 1966 Annual Conference :
CENTRAL ARIZONA PROJECT
14-1. For some 20 years , the people of the State of Arizona have been
desirous of establishing the Central Arizona Project. Such an undertaking
is urgently needed to provide supplemental water for the preservation of
the economy of the whole state through the importation of water from the
mainstream of the Colorado River . Since authorization of the project was
first sought in Congress in 1947, the water needs for both municipal and
agricultural purposes have multiplied exponentially. Therefore, we endorse
and support all efforts to secure this most needed legislation . Especially, we
request that the U.S. Congress enact a bill providing for the Central Arizona
Project, and we most urgently request that the President of the United
States, the Secretary of the Interior, the Director of the Bureau of the
Budget, the Commissioner of Reclamation and all other appropriate officials
of the Executive Branch of the Federal Government lend their prestige and
support to this endeavor for the benefit of all the people living in the State
of Arizona .
We respectfully request that you inform our Congressional delegation and
members of the Congress that the official position of all the incorporated cities
and towns of the State of Arizona is one of complete support of the Central
Arizona Froject.
Cordially,
JOHN J. DEBOLSKE,
Executive Director.

ARIZONA FOREST INDUSTRIES COMMITTEE,
Phoenix, Ariz ., April 28, 1967.
Mr. H. S. RAYMOND,
President, Central Arizona Project Association ,
1124 Arizona Title Building, Phoenix, Ariz .
DEAR MR. RAYMOND : The Arizona Forest Industries Committee has watched
with increased interest the developments in Washington in connection with
the Central Arizona Project.
Noting the hearing scheduled by a subcommittee of the Senate Interior and
Insular Affairs Committee on May 2nd I wanted to reaffirm our position on the
Project.
The Arizona Forest Industries Committee believes that water from the
Colorado River is the most important factor in the future economic growth of
the state and we are vitally concerned with the efforts of our congressional
delegation in this important legislation. Needless to say we pledge to them
our fullest support.
Sincerely yours ,
JAMES M. BOYD, Chairman .
ARIZONA CONSERVATION COUNCIL ,
Phoenix , Ariz ., April 28, 1967.
Mr. H.S. RAYMOND ,
Central Arizona Project,
Phoenix , Ariz.
DEAR MR. RAYMOND : It is the unanimous wish of the Arizona Conservation
Council that your organization, the Central Arizona Project Association , express
the Conservation Council's support of the Hayden - Jackson - Fannin Bill, S.B.
1004, which we understand is scheduled for hearing before the Senate Interior
Committee on May 2nd .

CENTRAL ARIZONA PROJECT

751

The Arizona Conservation Council is a statewide, incorporated affiliation of
fourteen conservation organizations. Its membership includes :
The Federated Garden Clubs of Arizona .
The Federated Women's Clubs of Arizona .
The Arizona Horsemen's Association .
The Arizona Game Protective Association .
The Audubon Society.
The Sierra Club.
The Arizona Education Association .
The Arizona State Bowhunters Association .
The Arizona State Rifle and Pistol Association .
The American Camping Association , Arizona Division .
The Arizona Outdoors Architects Association .
The Arizona State Guides Association .
The Arizona State Varmit Callers Association .
The Arizona Outdoor Writers Association ,
Thank you for assisting our interests on Senate Bill 1004, and good luck
to you in your great efforts.
Sincerely ,
Mrs. SCOTT SPAW , President.
ARIZONA SOCIETY OF PROFESSIONAL ENGINEERS,
April 26, 1967.

H. S. RAYMOND ,
President, Central Arizona Project Association ,
1124 Arizona Title Building,
Phoenix , Ariz .
DEAR MR. RAYMOND : It has come to my attention that hearings will be held
beginning. May 2 , 1967 before the Senate Subcommittee on Water and Power
Resources concerning the “ Central Arizona Project ”, and as President of the
Arizona Society of Professional Engineers I would like to reaffirm the Society's
endorsement of the Central Arizona Project and its immediate authorization by
the Congress of the United States.
The Arizona Society of Professional Engineers has supported this Central
Arizona Project because Water Resources in Arizona are fast being depleted
and must be supplemented or replenished before the economy of Arizona is
seriously affected and retards our future growth .
As the Colorado River is the last major source of water available to the State
of Arizona , and as the Supreme Court of the United States has upheld Arizona's
claim to its fair share of the water in the Colorado River, the Arizona Society
of Professional Engineers is hopeful that this year of 1967 is the one that will
see this dream come true for the vital economy of Arizona's Future.
Sincerely.
ALLISON C. Dow , P.E.,
President ASPE .
ARIZONA SUPERVISORS AND CLERKS ASSOCIATION ,
St. Johns, Ariz ., April 27, 1967.
Mr. H. S. RAYMOND,
President, Central Arizona Project Association ,
1124 Arizona Title Building, Phoenix, Ariz .
DEAR MR. RAYMOND : We have been advised that the Senate will commence
hearings on the Central Arizona Project on May 2, 1967.
The Arizona County Supervisors and Clerks Association recognizes the fact
that a sufficient water supply is essential to the growth of the State, and that
Arizona's right to its fair share of the water from the Colorado River has been
upheld by the United States Supreme Court.
We therefore endorse this Project and urge that the Congress of the United
States take immediate steps to enact legislation creating the Central Arizona
Project.
Sincerely yours ,
ARLO B. LEE, President.
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OFFICE OF THE MARICOPA COUNTY BOARD OF SUPERVISORS,
April 26, 1967.

Mr. H. S. RAYMOND,
President, Central Arizona Project,
1124 Arizona Title Building, Phoenix, Ariz.
DEAR MR. RAYMOND : In view of the fact that hearings will be held before the
Senate Subcommittee on Water and Power Resources starting May 2, 1967
concerning Central Arizona Project legislation , the Maricopa County Board
of Supervisors endorses the proposed Central Arizona Project and urges its
immediate enactment by the Congress of the United States for the following
reasons :
1. New sources of water are essential to the economy of the State of Arizona
and its future growth .
2. The Supreme Court of the United States has upheld Arizona's claim to its
fair share of water from the Colorado River .
3. The Colorado River is the last major source of water to the State.
The Maricopa County Board of Supervisors is extremely hopeful that 1967
will be a successful year for the Central Arizona Project, for each year of delay
poses a vital threat to Arizona's economy.
Sincerely ,
BOARD OF SUPERVISORS, MARICOPA
COUNTY , ARIZ .,
WILLIAM S. ANDREWS, Chairman .
PHOENIX , ARIZ ., April 26,1967.
Mr. H. S. RAYMOND,
President, Central Arizona Project,
1124 Arizona Title Building, Phoenic, Ariz .
DEAR MR. RAYMOND : In view of the fact that hearings will be held before the
Senate Subcommittee on Water and Power Resources starting May 2, 1967, con
cerning Central Arizona Project legislation , the Arizona Association of Manu
facturers endorses the proposed Central Arizona Project and urges its immediate
enactment by the congress of the United States for the following reasons :
1. New sources of water are essential to the economy of the state of Arizona
and its future growth .
2. The Supreme Court of the United States has upheld Arizona's claim to its
fair share of water from the Colorado river.
3. The Colorado river is the last major source of water available to the state .
Our association is extremely hopeful that 1967 will be a successful year for
the Central Arizona Project, for each year of delay poses a vital threat to the
economy of Arizona .
Sincerely yours,
ARIZONA ASSOCIATION OF MANUFACTURERS ,
WALTER S. GRAY, President.

ARIZONA RETAILERS ASSOCIATION ,
Phoenix , Ariz ., April 26, 1967.
Mr. H. S. RAYMOND,
President, Central Arizona Project Association ,
Phoenix , Ariz .
DEAR MR. RAYMOND : In view of the upcoming hearings on the Central Arizona
Project to be held in Washington , D.C. , the Arizona Retailers Association wishes
to go on record as supporting the C.A.P. wholeheartedly.
Our reasons for this overwhelming support are as follows :
1. The water shortage in Arizona is acute now and will become even more
so in the years ahead. Therefore, if Arizona is to continue to progress, it is im
perative new sources of water be found.
2. Since the U.S. Supreme Court has upheld Arizona's claim to our share of the
Colorado River waters, we feel the time has long since passed for action to be
taken by Congress to assure us this water.
3. Unlike so many other states, Arizona has no other source of water except
the Colorado. If we are not allowed to utilize this last source of additional water,
then the economy and growth of Arizona will wither and die.

CENTRAL ARIZONA PROJECT

753

We hope our wishes on this matter will be conveyed to those holding these
hearings and that a favorable decision will be forthcoming.
Sincerely ,
H. C. " Mac " DossEY,
Executive Vice President.

ARIZONA BUILDING CONTRACTORS,
THE ASSOCIATED GENERAL CONTRACTORS OF AMERICA ,
Phoenix , Ariz ., April 27, 1967.
Mr. H. S. RAYMOND,
President, Central Arizona Project Association,
Phoenix , Ariz.
DEAR MR. RAYMOND : The Arizona Building Contractors Association, Building
Chapter, AGC , has been keeping a constant vigil on the progress of the Central
Arizona Project now before Congress. In view of the fact that hearings will be
held before the Senate Subcommittee on Water and Power Resources starting
May 2, 1967, our organization would like to reaffirm its endorsement of the
proposed Central Arizona Project.
Arizona's continuing prosperity and future growth are dependent on the water
from the Colorado River to which the Supreme Court of the United States says
we are entitled . We hope, as you do, for immediate enactment of the project in
this first session of the 90th Congress, for each year of delay poses a vital threat
to the existing and future economy.
Sincerely,
GEORGE G. CODD, President.
J. SNEAD PARKER, Executive Manager.
VALLEY NATIONAL BANK,
Phoeniw , Ariz ., April 27, 1967.
Hon. CARL HAYDEN ,
Hon . PAUL FANNIN ,
U.S. Senate Office Building, Washington , D.C.
DEAR PAUL : The Valley Bank fully endorses Senate Bill 1004 introduced by
Senators Fannin, Haydn , Cannon and Jackson on February 16, 1967.
Arizona has waited a long time for the water allotment from the Colorado
River which the United States Supreme Court had decreed the state is entitled
to receive .
We trust this will be the year Congress will enact the necessary legislation to
provide this water allotment.
All Arizona is certainly indebted to you, Senator Hayden , and Congressmen
Rhodes, Udall and Steiger for everything you are doing to prevail upon Congress
to arrange the means whereby our state will at long last receive this water from
the Colorado River.
Sincerely,
JIM PATRICK .

ARIZONA EDUCATION ASSOCIATION ,
Phoenix , Ariz ., April 26, 1967.
Mr. H. S. RAYMOND,
President, Central Arizona Project Association ,
Arizona Title Building, Phoenix , Ariz .
DEAR MR. RAYMOND : In view of the May hearings in the U.S. Senate on the Cen
tral Arizona Project legislation , we would like to be on record supporting this
vitally -needed bill for our state. Education and water may be at first glance
somewhat removed from each other but we sense an important relationship .
We have excellent schools and the education profession is advancing rapidly
in our state. Our 16,000 teacher and administrative members are most concerned
that Arizona's growth be constant and that we have good schools to match the
increase. Arizona needs water in its central section and all parts of the state
will benefit. We need constantly to attract teachers to our state to meet the needs
of growth districts. People will come from all areas, among them keen and capable
teachers, if water development authorized by the U.S. Supreme Court can take
place in the central section of the state.
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We join our Senators, Governor, Congressmen , business leaders, and many
other professions in an urgent appeal to the Congress that this legislation be
enacted .
Yours sincerely,
Dix W. PRICE ,
Executive Seoretary and General Counsel.

ARIZONA HOTEL AND MOTEL ASSOCIATION , INCORPORATED,
Phoenix , Ariz ., April 26, 1967.
Mr. H. S. RAYMOND ,
President, Central Arizona Project Association ,
1124 Arizona Title Building,
Phoenix , Ariz .
DEAR MR. RAYMOND : Whereas, as the only source, and essential to the economy
of the State of Arizona and its future growth ; and
Whereas, the Supreme Court of theUnited States upheld Arizona's claim to its
fair share of water from the Colorado River as the last major source of water
available to the State ;
Now , therefore, be it resolved that the Arizona Hotel and Motel Association
endorses the proposed Central Arizona Project and urges its enactment by the
Congress of the United States.
Very truly yours,
E. R. SEIFER, President.

ARIZONA BANKERS ASSOCIATION ,
Phoenix , Ariz ., April 28, 1967.
Mr. H. S. RAYMOND,
President, Central Arizona Project Association ,
1124 Arizona Title Building, Phoenix , Ariz.
DEAR MR. RAYMOND : The Arizona Bankers Association has been keeping a
constant vigil on the progress of the Central Arizona Project now before Congress.
In view of the fact that hearings will be held before the Senate Sub -Committee
on water and power resources starting May 2, 1967, our Association would like to
re-affirm the banking industry's endorsement of the proposed Central Arizona
Project.
Arizona's continuing prosperity and future growth are dependent on the water
from the Colorado River to which the Supreme Court says we are entitled . We
hope as you do for immediate enactment of the project in this first session of the
90th Congress for each year of delay poses a vital threat to Arizona's existing
and future economy.
Sincerely yours ,
G. CLARKE BEAN, President.
HOME BUILDERS ASSOCIATION OF CENTRAL ARIZONA,
Phoenix , Ariz ., April 27, 1967.
Mr. H. S. RAYMOND ,
Central Arizona Project,
1124 Arizona Title Building,
Phoenix, Ariz .
DEAR MR. RAYMOND : The Home Builders Association of Central Arizona en
thusiastically endorse passage of the Central Arizona Project Bill.
Our reason for endorsing is very simple, this project would provide the water
which Arizona will need in the future to insure growth .
Respectfully yours ,
ELLIS SUGGS, President.
DOWNTOWN MERCHANTS ASSOCIATION OF PHOENIX,
Phoenix , Ariz ., April 27, 1967.
Mr. H. S. RAYMOND,
President, Central Arizona Project Association , 1124 Arizona Title Building,
Phoenix , Ariz.
DEAR MR. RAYMOND : The Downtown Merchants Association of Phoenix en
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dorsed the Central Arizona Project in May of 1964 by letters to their congress
men in Washington D.C. Your office received copies of these letters.
We again, today , reaffirm our endorsement of the Central Arizona Project.
Sincerely yours,
J. A. SALE, President.

ARIZONA AGGREGATE ASSOCIATION ,
Phoenix , Ariz ., April 27 , 1967 .
Mr. H. S. RAYMOND ,
President, Central Arizona Project Association, 1124 Arizona Title Building,
Phoenix , Ariz .
DEAR MR. RAYMOND : In view of the forthcoming hearing concerning the Cen
tral Arizona Project, which I understand will commence on May 2, 1967 before a
Senate Sub -Committee on Water and Power Resources, please be advised that the
Arizona Aggregate Association stands completely united in support of the neces
sity of securing water from the Colorado River.
Without doubt, the membership of this Association believe that it is a neces
sity to secure our rightful share of Colorado River water. We support the effort
being made in the Congress to favorably pass legislation to this end.
Very truly yours,
Don ROZEMA, Executive Director.

ARIZONA BROADCASTERS ASSOCIATION ,
Phoenix , Ariz ., April 26 , 1967.
Mr. H. S. RAYMOND,
President, Central Arizona Project Association ,
1124 Arizona Title Bui
9,
Phoenix , Ariz .
DEAR HANK : In view of the fact that hearings will be held before the Senate
Subcommittee on Water and Power Resources, starting May 2, 1967, concerning
Central Arizona Project legislation, the Arizona Broadcasters Association en
dorses the proposed Central Arizona Project Legislation , and urges its immediate
enactment by the Congress of the United States for the following reasons :
1. New sources of water are essential to the economy of Arizona and its future
growth .
2. The Supreme Court of the United States has upheld Arizona's claim to its
fair share of water from the Colorado River .
3. The Colorado River is the last major source of water available to the State.
Our Association is extremely hopeful that 1967 will be a successful year for
the Central Arizona Project - for, each year of delay poses a vital threat to
Arizona's economy.
Sincerely,
JAMES W. Ross, President.
THE UNIVERSITY OF ARIZONA,
Tucson, March 28, 1967.
Mr. Evo DECONCINI,
Arizona Interstate Streams Commission ,
510 Valley National Bank Building ,
Tucson, Ariz .
DEAR MR. DECONCINI : It was good to discuss with you this morning, even
though briefly, some of the problems involved in the proposal regarding the Cen
tral Arizona Project that is now before the Congress.
I have received a number of phone calls and other comments about the position
that Professors Young and Martin have expressed in their recently published
material. These faculty members of course, as you so well recognize, have the
same rights and privileges as those of any other individuals to express their
views and to present the analysis on which they base their conclusions.
As an institution, the University of Arizona does not have any position on this
or any other public issue (the expression of any member of the faculty, therefore,
is not to be taken as a stand by the University on any particular issue ) . Made
up of many faculty members engaged in a great number and variety of areas of
teaching and research , it would be both impossible and undesirable for all of
these people as a group to express a common view. Indeed, I happen to know that

756

CENTRAL ARIZONA PROJECT

there are economists in the same department who do not share conclusions
reached by Professors Young and Martin. Their premises and analyses and con
clusions differ greatly from those of their two colleagues.
While I personally have been and still am a strong supporter of the Central
Arizona Project and believe that the enactment of Federal legislation providing
for the financing of the project is in the interest not only of the Southwest but of
the country at large, I state this view as an individual and not as an official
representative who expresses the views of the University of Arizona.
It is my earnest hope that the great company of individuals who are working
diligently in favor of the legislation before the Congress will be successful in
their endeavors, and if not, that the state will consider a "go it alone” project.
Sincerely yours,
RICHARD A. HARVILL.
STATE OF ARIZONA DEVELOPMENT BOARD,
Phoenix , Ariz ., April 26, 1967.
RAYMOND
H. S.
,
President, Central Arizona Project Association ,
1124 Arizona Title Building, Phoenix , Ariz .
DEAR MR. RAYMOND : It is my understanding that hearings will be held on
water and power resources starting May 2, 1967 concerning the Central Arizona
Project legislation . The Arizona Development Board endorses the proposed Cen
tral Arizona Project and urges its immediate enactment by Congress for the
following reasons :
1. New sources of water are essential to the economy of Arizona and its
future growth .
2. The Supreme Court of the United States has upheld Arizona's claim to its
fair share of the Colorado River.
3. The Colorado River is the last major source of water supply for our state.
The Development Board is extremely hopeful that 1967 will be a successful
year for the Central Arizona Project, for each year of delay poses a vital threat
to Arizona's economy.
Cordially ,
ROBERT B. LANDRY.
ARIZONA MINING ASSOCIATION ,
Phoenix , Ariz ., April 27, 1967.

Mr. H. S. RAYMOND,
President, Central Arizona Project Association ,
Arizona Title Building,
Phoenix , Ariz .
DEAR MR. RAYMOND : In as much as new sources of water are essential to the
economy of the state of Arizona and its future growth , and in as much as the
Supreme Court of the United States has upheld Arizona's claim to its fair share
of water from the Colorado River, and since the Colorado River is the only
major source of water presently available to Arizona, the Arizona Mining Asso
ciation strongly endorses the creation of the proposed Central Arizona Project.
We are sending copies of this letter to all of Arizona's Congressional Delega
tion as a means of urging the Congress to pass in this session legislation creating
and funding a Central Arizona Project.
Along with all other responsible Arizonans we join you in hoping this goal
can finally be attained.
Sincerely yours ,
EDWARD H. PEPLOW , Jr. ,
Executive Secretary.
ARIZONA COTTON GROWERS ASSOCIATION ,
Phoenix , Ariz ., April 25, 1967.

Mr. H. S. RAYMOND,
President, Central Arizona Project Association ,
Phoenir , Ariz .
DEAR HANK : It has been called to my attention that we have overlooked send
ing you a statement assuring you that this association continues to support the
Central Arizona Project.
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At our aunual membership meeting on February 21, 1967, just two months
ago, the members adopted the following resolution :
“ That we as cotton farmers recognize that an extremely critical water situa
tion limits long range agricultural development in most areas of Arizona . Thru
research much progress has been made in the more efficient use of existing sup
plies. However, the problem can be alleviated only through a supplemental supply
of water ; therefore, we express our full support of the Central Arizona Project,
provided all prior existing water rights are protected .”
Very truly yours,
E. S. McSWEENY,
Executive Vice President.
TUCSON , ARIZ ., April 27, 1967.
LEWIS E. HAAS,
Executive Vice President, Central Arizona Project Association ,
Phoenix , Ariz .:
The Mayor and Council of the City of Tucson heartily endorse the proposed
Central Arizona Project and urge its immediate enactment by the Congress of
the United States. Formal resolution to this effect ordered for submittal at the
City Council meeting of May 1, 1967.
ROGER O'MARA, City Manager,

ARIZONA CHAPTER,
PUBLIC RELATIONS SOCIETY OF AMERICA,
Phoenix , Ariz .
LEWIS E. Hass,
Executive Vice President, Central Arizona Project Association ,
Phoenix , Ariz .:
DEAR MR. RAYMOND : The Arizona Chapter, Public Relations Society of Amer.
ica, has been keeping a constant vigil on the progress of the Central Arizona
Project bill now before Congress.
In view of the fact that hearings will be held before the Senate sub- commit
tee on Water and Power Resources starting May 2, 1967, our organization wants
to affirm its endorsement of the proposed Central Arizona Project.
Arizona's continuing prosperity and future growth are dependent on water
from the Colorado River, to which the Supreme Court of the United States says
we are entitled . We hope, as you do, for immediate enactment of the project in
this first session of the 90th Congress. Each year of delay is a vital threat to
Arizona's existing and future economy.
Cordially,
BERTHA R. PINE, President.
ARIZONA ASSOCIATION OF
SOIL AND WATER CONSERVATION DISTRICTS ,
Tolleson , Ariz ., April 26, 1967.
Mr. H. S. RAYMOND, President,
Central Arizona Project Association ,
Phoenix , Ariz .
DEAR HANK : This is to reconfirm our Association's long-standing and unquali
fied support of the Central Arizona Project Association and associated groups to
secure the Central Arizona Project in its entirety, to include the dams on the
Colorado River. We deeply appreciate the efforts made by the C.A.P.A. in our
behalf in this project absolutely necessary to the orderly development of all
areas of the State and the State in its entirety.
To document that our Association's representation is significantly state-wide,
" grass -roots ” , and effectively natural-resource oriented, we re-state the following :
" The Arizona Association of Soil and Water Conservation Districts is an Asso
ciation of 34 Soil Conservation Districts and their elected Boards of Supervisors.
The Association is an independent, non -profit, non -partisan organization whose
primary concern is the conservation and orderly development of Arizona's land
and water resources through means of local self-government. Arizona's 34 Soil
Conservation Districts embrace over 78% of the land area of the State of Arizona .
Arizona's Soil Conservation Districts legally embrace essentially all of the
irrigated land in the State.
" All SCD Supervisors are unpaid public state officials charged with the respon
sibility of conservation and orderly development of the renewable natural re
sources of Arizona . All Association officers and directors are locally-elected Soil
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Conservation District Supervisors of their Districts, and represent both irrigation
and grazing land conservation interests in Arizona."
The latest official statement of policy of our Association was recently approved
unanimously. In part the statement reads :
“ Just so it is abundantly clear to everyone, at a time when certain " conserva
tion " ( preservationist ” ? ) organizations are in the news opposing the C.A.P. dams
on the Colorado River, this statement is in order :
“ This Association of Soil and Water Conservation Districts has, since its
organization in 1944 , resolved and repeatedly reconfirmed its stand in favor of
the Central Arizona Project, including both Colorado River dams- Bridge Canyon
( Hualapai ) and Marble Canyon. Much testimony and other concrete evidences of
Association policy on conservation , development and self-government are a matter
of record in Association files."
We are optimistic for the early authorization of the Central Arizona Project.
Cordially yours,
KARL F. ABEL, President.
ARIZONA CATTLE GROWERS ASSOCIATION ,
Phoenix , Ariz ., April 25, 1967.
Mr. H. S. RAYMOND, President,
Central Arizona Project Association ,
Phoenix , Arizona.
DEAR HANK : The Arizona Cattle Growers' Association continues to hope for
a successful effort to obtain Congressional authorization for the Central Arizona
Project.
At our last Annual Meeting, held December 3, 1967 the members adopted the
following resolution :
"Whereas, the Arizona Congressional delegation, in an effort to obtain Federal
authorization for a bill authorizing Federal construction of facilities to bring
Arizona's entitlement to the waters in the Colorado River as defined by the
Supreme Court of the United States of America in the case of Arizona v. Cali
fornia into Central Arizona, consented to the insertion in H.R. 4671 of language
guaranteeing 4,400,000 acre - feet of water to the State of California ; and
" Whereas, in spite of this concession, as well as others, it was found to be im
possible to get this Bill on the floor of the House of Representatives for a vote
in the last session ; and
“ Whereas, the Governor of the State of Arizona, has directed the Arizona
Power authority and the Arizona Interstate Stream Commission to combine all
of the engineering abilities, their knowledge of project finance and their legal
resources in order to develop a state plan of water and power development ; and
“ Whereas, the Arizona Cattle Growers' Association is of the opinion that a
state- financed water and power project would be more advantageous to Arizona
than a federally constructed project containing the concessions to California
which were written into H.R. 4671 ; now therefore be it
" Resolved, that the ACGA does hereby go on record as supporting the construc
tion of a State-owned Central Arizona Project if proposed federal legislation con
tains any concessions or guarantees to California over and above the rights of
California as spelled out in the case of Arizona v. California ; and further , the
ACGA recommends that the State of Arizona take all possible steps to obtain
licenses from the Federal Power Commission for the construction of hydro
electric projects at the Bridge Canyon and Marble Canyon dam sites on the
Colorado River."
We believe that a Federal project is much to be preferred , if Arizona is assured
of receiving her full entitlement of Colorado River water. We urge that all possi.
ble steps be taken to bring this about.
Sincerely ,
BILL DAVIS,
Executive Secretary.

PIONEER BANK OF ARIZONA ,
Phoenix , Ariz. , May 1 , 1967 .
Hon . CARL HAYDEN ,
Hon. PAUL FANNIN ,
United States Senate, Washington, D.C.
MY DEAR SENATORS : Little more than a century ago, an expeditionist, ventur
ing into the land now called Arizona , nearly sealed a fate of doom upon our now
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great State by referring to it as being " uninhabitable for a civilized population ,”
because of the lack of water.
Men of vision ignored this premature epitaph, however, and brought water to
the dry lands. Because of this vision , there are now more than 1.8 million inhabit
ants of Arizona. Some 75 percent live in the once arid locales we call metro
politan Phoenix and Tucson .
Phophets claim that history repeats itself . Arizona may very well become
" uninhabitable" for an expanded " civilized population , " again because of the
lack of water. Statisticiansproject that in less than 20 years, our State will more
than double its population .
This means water for an additional half -million homes . . . water for industry
which must provide jobs ; more than three- quarters of a million new jobs. By the
turn of the century , only a generation away, our population will be more than
three times its present size. These figures are not part of a faraway dream ; they
are staring us in the face now .
The fate of Arizona's future is controllable through the Central Arizona
Project. As a member of the banking profession, it is my responsibility to help
control that fate .
I urge you , with all of your energy and resources , to appeal to all great men of
vision for immediate passage of the Central Arizona Project bill.
Sincerely,
ALLEN L. ROSENBERG, President.
ARIZONA CATTLE FEEDERS' ASSOCIATION ,
Phoenix , Ariz ., April 26, 1967.
Mr. H. S. RAYMOND,
President, Central Arizona Project Association ,
Phoenix , Arizona.
DEAR MR. RAYMOND : The Arizona Cattle Feeders' Association wishes to reiter
ate its long standing endorsement and support of the Central Arizona Project.
The records of this Association show a resolution of full endorsement and firm
support of the Project was passed by the membership at the 30th Annual Meet
ing, February 15 , 1964 , in Phoenix .
Enclosed herewith is a copy of that resolution .
The policy of this Association is unchanged and we strongly recommend
earliest approvalof the Central Arizona Project.
Sincerely,
WADE LACY , Executive Secretary.

( Enclosure )
RESOLUTION OF THE ARIZONA CATTLE FEEDERS' ASSOCIATION
CENTRAL ARIZONA PROJECT
Whereas, The Central Arizona Project is a plan to preserve an economy and
prevent the crippling of a thriving economy ; and
Whereas, The Central Arizona Project is strictly a rescue operation, since the
Project will not bring into production any new land ; and
Whereas, The Central Arizona Project will repay its cost of one ( 1 ) billion
dollars in a period of 50 years out of revenues from the sale of water and electric
power ; and
Whereas, The U.S. Bureau of Reclamation as long ago as 1947 reported to the
Congress that the Central Arizona Project was completely feasible ; and
Whereas, Action is needed at once by the Congress to make the Central Arizona
Project a reality ; therefore
Be it resolved, That the Arizona Cattle Feeders' Association in convention at
their 30th Annual Meeting in Phoenix, Arizona, February 15, 1964, fully endorses
the Central Arizona Project and urges the Congress of the United States to take
immediate action in approving the Central Arizona Project ; and be it further
Resolved , That copies of this resolution be sent to all Arizona Congressional
delegates in Washington, D.C. and to the Governor of Arizona.
Certified to be a true copy of resolution passed by the membership of the
Arizona Cattle Feeders' Association at the 30th annual meeting, February 15,
1964, in Phoenix , Arizona .
WADE LACY , Executive Secretary.
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RESOLUTION OF THE ARIZONA ACADEMY

Whereas, Arizona has substantial rights to Colorado River water ; and
Whereas, the United States Supreme Court has confirmed that claim ; and
Whereas, this supplementary supply of Colorado River water is necessary to
firm up the declining water supply in Arizona ; and
Whereas, the 28th Arizona Legislature enacted a measure providing for state
construction of a Central Arizona Project in the event Congress should fail to
act promptly ;
Now , therefore, be it resolved that we, the participants in the Tenth Arizona
Town Hall, recommend the prompt enactment of the Central Arizona Project
legislation by the 90th Congress, or, in the event of the failure of the 90th
Congress to act, construction of the Project by the State of Arizona.
RESOLUTION OF THE ARIZONA GAME PROTECTIVE ASSOCIATION CONVENTION
Whereas, The Arizona Game Protective Association is firmly based on prin
ciples of a reasonable balance between fish and wildlife management and the
development of natural resources for several purposes, including outdoor
recreation ; and,
Whereas, this Association has long advocated construction of a Central
Arizona Project, most recently by Resolutions adopted in 1963 and 1965 , con
sistent with these principles ; and,
Whereas, The National Wildlife Federation has proposed to this Association's
President that the Federation's position is favorable to the construction of
Bridge Canyon Dam, providing the integrity of the Grand Canyon National
Park be protected ; and,
Whereas, this Association compliments the National Wildlife Federation for
its forthright and equitable stand on this Project so vital to Arizona ; and,
Whereas, Arizona's Congressional delegation has this week submitted to
Congress a Colorado River Basin Project bill embodying these principles, in
cluding Bridge Canyon Dam and excluding Marble Canyon Dam ; and,
Now, therefore, be it resolved, that, the Arizona Game Protective Association
continues to support the Arizona Congressional delegation in its efforts in behalf
of a Federally -authorized Colorado River Basin Project, now before Congress,
including construction of Bridge Canyon Dam ; and,
Be it further resolved that copies of this approved Resolution be forwarded
to the Secretary of the Interior, members of the Arizona Congressional dele
gation and the Governor of Arizona .
( Adopted by the Arizona Game Protective Association , 44th Annual Conven
tion , Phoenix, Arizona, January 15, 1966. )
$
RESOLUTION OF THE PHOENIX CHAMBER OF COMMERCE
The Executive Committee of the Board of Directors on this date unanimously
approved the following Resolution :
"Whereas new sources of water are essential to the economy of the State of
Arizona and its future growth ; and whereas the Supreme Court of the United
States has upheld Arizona's claim to its fair share of water from the Colorado
River ; and whereas the Colorado River is the last major source of water avail
able to the State ; now therefore be it resolved that the Executive Committee
of the Board of Directors of the Phoenix Chamber of Commerce endorse the
proposed Central Arizona Project and urges its immediate enactment by the
Congress of the United States ."
OZELL M. TRASK, President.
RESOLUTION OF THE NORTHERN ARIZONA UNIVERSITY
Whereas new sources of water are essential to the economy of the State of
Arizona and its future growth ; and
Whereas, the Supreme Court of the United States has upheld Arizona's claim
to its fair share of water from the Colorado River ; and
Whereas, the Colorado River is the last major source of water available to
the State ; now, therefore, be it
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Resolved that Northern Arizona University endorses the proposed Central
Arizona Project and urges its immediate enactment by the Congress of the
United States.
J. LAWRENCE WALKUP, President.

RESOLUTION OF THE CITY OF TUCSON
Whereas, new sources of water are essential to the economy of the State of
Arizona and its future growth ; and
Whereas, the Supreme Court of the United States has upheld Arizona's claim
to its fair share of water from the Colorado River ; and
Whereas, the Colorado River is the last major source of water available to
the State ; and
Whereas, this city and the entire state are in dire need of the supplemntal
water supply to be received from the Colorado River under the plan of the
Central Arizona Project Association ;
Now , therefore, be it resolved by the Mayor and Council of the City of Tucson ,
Arizona, as follows :
Section 1. That the Mayor and Council of the City of Tucson , acting in the
best interest of the citizens of Tucson and of the State of Arizona, hereby
endorses the proposed Central Arizona Project and strongly urges the immediate
enactment of the proposed legislation by the Congress of the United States.
Section 2. Whereas, it is necessary for the preservation of the peace , health
and safety of the City of Tucson that this resolution become immediately effec
tive, an emergency is hereby declared to exist, and this resolution shall be effec
tive immediately upon its passage and adoption.
Passed, adopted and approved by the Mayor and Council of the City of
Tucson , Arizona , May 1, 1967.
LEW DAVIS, Mayor.
[ SEAL )
Attest :
MARY FIELDS, City Clerk.
RESOLUTION OF THE BOARD OF SUPERVISORS OF PIMA COUNTY , ARIZONA
Whereas , New sources of water are essential to the economy of the State of
Arizona and its future growth ; and,
Whereas, The Supreme Court of the United States has upheld Arizona's claim
to its fair share of water from the Colorado River ; and,
Whereas, The Colorado River is the last major source of water available to the
State of Arizona ;
Now , therefore, be it resolved , That the Pima County Board of Supervisors
endorses the proposed Central Arizona Project and urges its immediate enact
ment by the Congress of the United States.
Passed this 28th day of April, 1967.
PIMA COUNTY BOARD OF SUPERVISORS.
THOMAS S. Jay, Chairman .
PETE RUBI, Member .
1
DENNIS WEAVER, Member.
Attest :
Elsa B. HANNA, Clerk .
RESOLUTION OF THE CITY COUNCIL OF THE CITY OF PHOENIX
Whereas, new sources of water are essential to the economy of the State of
Arizona and its future growth ; and
Whereas, the Supreme Court of the United States has upheld Arizona's claim
to its fair share of water from the Colorado River ; and
Whereas, the Colorado River is the last major source of water available to the
State ;
Now, therefore, be it resolved by the Council of the City of Phoenix as follows :
Section 1 : That the City Council of the City of Phoenix hereby endorses the
proposed Central Arizona Project and urges its immediate enactment by the
Congress of the United States.
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Section 2 : Whereas, the immediate operation of the provisions of this resolu
tion is necessary for the preservation of the publiç peace, health and safety, an
EMERGENCY is hereby declared to exist, and this resolution shall be in full
force and effect from and after its passage by the Council, approval by the
Mayor and publication and posting as required by law, and is hereby exempted
from the referendum clause of the City Charter.
Passed by the Council of the City of Phoenix this 3 day of May, 1967.
Approved by the Mayor this 3 day of May, 1967.
MILTON H. GRAHAM , Mayor.
RESOLUTION OF THE TUCSON CHAMBER OF COMMERCE
Whereas, new sources of water are essential to the economy of the State of
Arizona and its future growth ;
Whereas, the Supreme Court of the United States has upheld Arizona's claim
to its fair share of water from the Colorado River ;
And, Whereas, the Colorado River is the last major source of water available
to the state ;
Now therefore be it resolved , that the Tucson Chamber of Commerce endorse
the proposed Central Arizona Project and urge its immediate enactment by the
Congress of the United States.
Approved by the Board of Directors of the Tucson Chamber of Commerce .
Don B. TOSTENRUD,
President.
TUCSON, ARIZ ., April 30, 1967.
Senator CARL HAYDEN and PAUL FANNIN ( Care Morley Fox )
Central Arizona Project A880C.,
Rm. 402, Hotel Congressional, 300 New Jersey Ave. Southeast, Wash ., D.O.
GENTLEMEN : The Board of Directors of the Arizona Section of American Soci.
ety of Civil Engineers endorses the proposed Central Arizona Project and urges
its immediate enactment by the Congress of the United States.
KENNETH FLORIAN ,
President, Arizona Section ASCE.
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