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COMPTROLLER GENERAL OF THE UNITED STATES
WASHINGTON 25

B-133053 JAN 25 1960

Honorable Sam Rayburn
Speaker of the House of Representatives

Dear Mr. Speaker:

Herewith is our report on the audit of selected activities
of the Bureau of Reclamation, Department of the Interior, in
the upper Colorado River basin for the fiscal years 1957,
1958, and 1959.

This report is our first on the major activities of the Bu-
reau of Reclamation in the upper Colorado River basin, The re~-
port includes comments on the significant changes that have
occurred since authorization of the Collbran Project, Colorado,
and the unusually long period required for repayment of the Gov~
ernment’s investment in power of that project, The report
also includes comments on the financial and economic analyses
of the Colorado River Storage Project and participating projects
and a recommendation that the Secretary of the Interior adopt and
apply consistently an acceptable policy for recording interest dur-
ing construction. A summary of our principal findings appears in
the forepart of the report.

This report is also being sent today to the President of the
Senate. Copies are being sent to the President of the United
States, to the Secretary of the Interior, and to the Commissioner
of Reclamation.

Sincerely yours,

mptroller General
of the United States

Enclosure
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REPORT ON AUDIT

OF
UPPER_COLORADO RIVER BASIN

WATER RESOURCES DEVELOPMENT PROGRAM

BUREAU OF RECLAMATION
DEPARTMENT OF THE INTERIOR

FOR THE FISCAL YEARS 1957=-1959

The General Accounting Office has made an audit of selected
activities of the Bureau of Reclamation, Department of the In-
terior, in the upper Colorado River basin for the fiscal years
ended June 30, 1957, 1958, and 1959. This audit was made pur-
suant to the Budget and Accounting Act, 1921 (31 U.S.C. 53), and
the Accounting and Auditing Act of 1950 (31 U.S.C. 67). The scope
of the audit work performed 1s described on page 51 of thls re-
port.

GENERAL COMMENTS

The upper Colorado River basin is designated as those parts
of the States of Arizona, Colorado, New Mexlco, Utah, and Wyoming
within and from which waters naturally drain into the Colorado
River system above Lee Ferry, Arizona.

The key projects in the development of water resources in
the upper Colorado River basin were authorized by the Colorado
River Storage Project Act, approved April 11, 1956 (43 U.S.C. 620).
This act authorized (1) the construction, operation, and mainte-
nance of initial units of the Colorado River Storage Project cone

sisting of dams, reservoirs, power plants, and transmission



facllities at Curecanti, Colorado; Flaming Gorge, Utah; Glen Can-
yon, Arizona; and Navajo, New Mexlico (dam and reservoir only) and
(2) the construction, operation, and maintenance of 11 additional
reclamation projects (including related power-generating and trans-
mission facilities) referred to as participating projects. The act
provided also that, in carrying out further investigations of proj-
ects in the upper Colorado River basin, priority should be given to -
completion of planning reports on 25 additional particlpating proj-
ects. The purposes of the authorlzed projects were defined as
river régulation, irrigation, generation of hydroelectric power,
flood control, expansion of recreational faciiities, development of
fish and wildlife habitat, and municipal water supply.

According to the Bureau's financial and economic analysis,
dated December 1958, construction of the four initial storage units:
and the Transmission Division of the Colorado River Storage Proj-
ect, and the 11 1n1£ia1 participating projects 1ls estimated to cost
more than 1 billion dollars. The proposed program provlides for the
construction of hydroelectric facilities at three initial storage
units and one'participating project with a total installed capacilty
of 1,228,000 kilowatts.

Individually authorized reclamation projects constructed or
under construction by the Bureau of Reclamation in the upper Colo-
rado RBiver basin are also included in this report.

At June 30, 1959, there were 10 individually authorizéd pro)-
ects In the upper basin of which 8 were completed and 2 were under

construction. All these projects except the Collbran Project were

authorized as slngle-purpose irrigation projects. The purposes for



which the Collbran Project was authorized included power, irriga-
tion, and municipal water supply. However, the Bureau's revised
plan of development does not include constructlon of facilitles
for the municipal water-supply purpose., The Bureau'’s latest estl-
mates of construction costs for the 10 individually authorized
projects total $53,842,386,

Exlsting power facilities of the Individually authorized proj-
ects consist of two small power plants which have been constructed
at the Grand Valley and the Strawberry Valley Projects. The Grand
Valley Project power plant was financed and is operated by a util-
ity company. The Strawberry Valley Project power plant 1ls oper-
ated by the water users.

At December 31, 1958, the Bureau had completed irrigation fa-
cilities sufficient to furnish irrigation service to 344,406 acres
in the upper basin. During calepndar year 1958, irrigation service
was furnished to 275,137 acres.

The Bureau of Beclamation is an organization within the De-
partment of the Interior under the supervision of the Assistant
Secretary of the Interilor for Water and Power Development. Under
authority delegated by the Secretary of the Interior, the manage-
ment of the Bureau is vested in the Commissioner of Reclamation,
who 1s appointed by the President. The Commissioner, in directing
and supervising the irrigation, power, and other programs of the
Bureau, has four assistant commissioners. Technical staffs are
organized into 16 divisions with off'ices located at Washington,
D.C., and Denver, Colorado. The activities of the Bureau included

‘in this report are conducted from the reglonal offices of the



Bureau located at Salt Lake City, Utah; Amarillo, Texas; Boulder
City, Nevada; and Denver, Colorado; and from the Upper Colorado
Biver Office located at Salt Lake City, Utah; project offices lo-
cated at Bock Springs, Wyoming; Spanish Fork, Utah;and Grand Junc-
tion, Colorado; the development office located at Durango, Colo~
rado; and unit offices located at Page, Arizona; Dutch John, Utahg
and Farmington, New Mexico.

SUMMARY OF PRINCIPAL FINDINGS

1. Financialwand,economic analyses of”the Colorado

In the Bureau of Reclemation's second financial and economie
analysis of the authorized Colorado Rlver Storage Project and pars .
ticipating projects, dated December 1958, construction costs are
estimated to total $1,003,550,000. This estimate is an increase of
$11,376,000 over the estimate shown in the Bureau's first financial
and economic analysis, dated February 1958, and an increase of
$69,890,000 over the estimate considered by the Congress prior to
authorization of the Colorado River Storage Project and participat-
ing projects by the act of April 11, 1956. The Bureau anﬁicipates
that net power revenues will répay about 91 percent of the total
reimbursable construction costs within the repayment periods specw
ified in the authorizing legislatlion. The Bureau's determinations
on the abllity of the project to produce the anticipated net power
revenues are based on assumptions and estimates relating to meny
factors Including water supply and resultant power-production capa-
bility, power-marketing arrangements, end interest rates.,

Our comments'on certeln aspects of the Bureau's financial and

sconomic analyses of the Colorado River Storage Project and par

ticipating projects appear on pages 13 through 17.



Pursuant to our request, the Federasl Power Commission (FPC)
made an appraisal of engineering and hydraulic criteria used in
repayment analyses to estimate firm power capabillities and antic-
ipated power revenues of the Colorado River Storage Project. The

FPC report is discussed on page 18 and is included as appendix A,
pages 66 through 77.

2e

Significant changes in project plans have occurred
since authorization and an unusuall Tong

is required for repayment of the Government's investment
in power of the Collbran Project, Colorado

Our audit disclosed that significant changes in the construc-

tion and repayment plans for the Collbran Project have occurred
since the project was authorized by the Congress in 1952. The
principal differences between the revised plan and the authorized
plan are (1) the elimination of the specific municipal and indus-
trial water supply features because the city of Grand Junctlon,
.Colorado, declined to participate in the project, (2) the reloca-
tion of the Cameo power plant to the Lower Molina site, and (3) an
increase in total installed generating capacity of the proposed
power plants from 7,400 kilowatts to 13,500 kilowatts. We found
also that, based on Bureau studles end a rate of 8,8 mills a
kilowatt-hour for firm power, it will take 61 years to repay, with
interest, the Covermment's investment in power; the studles show
also that it will take another 14 years after power has been re-
pald, or a total of 75 years, to repay irrigation construction
costs which are beyond the water users' ability to repay within
thelr 50=-year contract period.

A more detailed discussion of the Collbran Projlect appears on

pages 28 through 32,



3o Pro‘ect“beneficiarigs“are”notmretutred po_rﬁimburse

Under reclamation law, investigation costs applicable to auw
thorized projects are generally reimbursable by project benefici-
aries., However, since there is no specific legislative require-
ment for reimbursement of expenditures made from the Colorado
Riﬁer Development Fund, the Bureau couslders all costs financed
from such fund as noureimbursable even though certaln costs are
~applicable to authorized projects and are transferred to and re=-
corded as a cost of such projectse A more detalled discussion of
the activities financed from the Colorado River Development Fund
is contained on pages Ul through 46,

ko Accounting and financial policy

The finenclal statements (schedules 1 through 3) included in
this report present on a combined basis the assets and liabilities
and the results of operations of the major activities of the Bu-
reau of Reclamation in the upper Colorado River basin. These fi-
nanclal statements have been prepared from the records of the Buw
reau of Reclamation. Our opinion on the financial statements ap-
years on page 52,

With respect to the Bureau's accounting procedures for activie
ties in the upper Colorado River basin, the principal deficliency
disclosed by our audit relates to a lack of acceptable and consist-
ently applied procedures for recording interest during construc-
tion. We are recommending that the Secretary of the Interior adopt
and epply consistently an acceptable pollcy for recofding interest
during construction.

Accounting and financial policy is dlscussed on pages 47

through 50 of this report.



COLORADO RIVER STORAGE PROJECT

AND PARTICIPATING PROJECTS
AUTHORIZATION BY THE CONGRESS

The Colorado River Storage Project (hereinafter sometimes re-
ferred to as the Storage Project) and participating projects were
authorized by the Coloradc River Storage Project Act, approved
April 11, 1956. This legislation provided for the initlation of a
comprehensive plan for development of the water resources of the
upper Colorado River basin for purposes of river regulation and
storage of water for beneficlal consumptive use., It provided also
the means by which the states of the upper basin can utillze thelr
water apportionments consistent with the provisions of the Colo-
rado River Compact of November 24, 1922, which has been approved
by all the seven Colorado Rlver basin states.

The ect authorized the construction of four initiel unlts of
the Colorado River Storsge Project consisting of dams, reservolrs,
power plants, trensmission facilities, end sppurtensnt works and
of 11 additicnal reclamation projects (including power-generating
and transmission facilities related thereto) to be known as partic-
ipating projects. Also, it established priority for the lnvestige-
tion and completion of planning reports on 25 additionel particl-
pating projectse The act authorized appropriations not to exceed
760 million dollars for carrying out the purposes of the act.

At the time the Congress was consldering passage of the Colo=-
rado River Storage Project Act, the Bureau of Reclamation estl-
mated that it would cost $1,655,529,000 to construct the four stor-
age units, electric transmission faclilities, the 11 particlpating
projects authorized for construction, and the 25 projlects that
were to be given priority in the completion of planning reports.
These cost estimates are summarized as follows:

L Initial storage units and transmis-
sion facllitles of the Storage

Project $ 629,304,000
11 Participating projects 304,356,000
Total authorized for comstructlon 933,660,000

25 Projects on which plamning reports
are to be given priority 721,869,000
Total estimated cost $1,655,529,000

These estimates were based generally on 1953 price level

In the Bureasu®’s February 1958 finaencial and economical analy=-
+gls, the estimated total construction costs of the unlts authorilized



for construction were $992,174,000 or an increase of $58,514,000
over the estimates considered by the Congress prior to passage of
the act, The increase was due primarily to updating the estimates
to reflect (1) January 1957 price levels and/or actual contract
prices, snd (2) changes in projects resulting from studies of more
detailed investigations of project requirements, In the Bureau's
December 1958 finsncial and economic analysis, estimated construce
tion costs totaled $1,003,550,000, These increased costs are dls-
cussed on pages 13 and 14 of this report., The tentative alloca-
tion of the §1,003,550,000 construction costs is discussed on
pages 9 through 11 of this report,

The authorized initial units of the Colorado River Storage
Project and particlpating projects are as follows:

Storage Project

Name of unit Location Rlver
Glen Canyon Northern Arizona Colorado
Flaming Gorge Northeastern Utah Green
Navajo Northwestern New Mexico San Juan
_Curecanti : Western Colorado Gunnlson
Transmission Division Entire basin -

The primary purposes of the Glen Canyon, Flaming Gorge, and
Curecanti units are the regulation of the flows of the Colorado
Biver and its major tributarieg and the generation of hydroelece
tric power., The Navajo unit will provide storage and make ilrriga-
tion water available for 110,630 acres of new lands, most of which
are on the Navajo Indian Reservation.

The current status of construction on the storage units and
the Transmission Division 1s discussed on pages 22 through 27,
The act provides that construction cannot start on the Curecanti
unit until engineering and economic studies have been completed,
and the Secretary of the Interior has certified to the Congress
end the Presldent of the United States that this unit is economi-
cally justifled. The certification report, dated February 1959,
was submitted to the President in May 1959 and to the Congress in
July 1959.

Participating projects

Name of project Location Stream
Paonla Vest central Colorado North Fork of the Gunnison Bive
glzgtdg " Southwestern Colorado Florida Biver ¢ ver
m or. West central Colorado Smith Fork of th
Pine River Extension Southwestern Colorado and northwest- } f the Qunnison Eiver
ern New Mexico Pine Biver
Silt West cantral Colorado Between Rifle and Elk Creeks
Hammond Northwestern New Mexlico Sen Juan River
Central Utah (initial phase) Southern slope of the Uintah Moun-
. tains Strawberry River
Emery County East central Utah COttonwoog Cregk
Seedskades Southwestern Wyoming Green Rlver
La Barge Southwestern Wyoming Green River
Lyman Southwestern Wyoming Black's Fork of the Green Rilver

8



Participating projects will use water of the upper Colorado
River system for irrigation and other purposes and will recelve as-
sistance from power revenues of the Storage Project in the repay-
ment of irrigation construction costs which are beyond the abllity
of the water users to repay, The individually authorized Eden
Project, Wyoming, will also receive asslistance from power revenues
of the Storesge Project in the repayment of irrigation comstruction
costs. However, since no additional construction on this project
was authorized in the Colorade River Storasge Project Act, the Eden
Project is not classified in the act as a "participating project."

Investigations work was in progress on the particlipating proj-
ects at June 30, 1959, These investigations consisted primarily
of advauce plemning for the purpose of formulating firm develop-
ment plans and preparing cost estimates and repayment studles for
those participabing projects given priority for comstruction by
the Bureau and the interested states. These Investigatlons are
discussed on pages 39 through 43 of this report.

The Paonla Project was initially authorized for construction
by Presidential approval March 18, 1939. Owing to subsequent find-
ings, changes in the original plan were made in 1940 and 1946,

The project was reauthorized by the act of June 25, 1947 (61 Stat.

181), to give effect to these changes, but the storage features of

the project were not constructed, The Colorado River Storsge Projl-
ect Act reauthorized Paonia as a participating project,

As a result of detailed investigations, the Plne River Projl-
ect Extenslon was declared economically infeasible and plans for
its construction have been sbandoned.

TENTATIVE ALLOCATION OF TOTAL ESTIMATED
CONGIRUCLION COols T PURPOSES .=

The total estimated construction costs of the Colorado River
Storege Project and particlpating projects excluding interest dure
ing construction is $1,003,550,000, This estimate, as shown in
the financial and economic enalysis, dated December 1958, is the
latest officlal estimate of the Bureau of Reclamation and cooperet=
ing esgencles., The estimated construction costs by lndividual unit
end participating project and the allocations to purposes are as
follows: :
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The total estlmated construction costs of $1,003,550,000 in-
clude costs of $5,348,000 not allocated to purposes as follows:

Contributed funds:

Stable of Arizona $1,635,000
Bureau of Public Roads 600,000
Colorado Department of Highways 130,000
State of Utsh and private groups 63,000
City of Los Angeles 60,000
3tate of Colorado 35,000
2,523,000

Investigations costs financed from the
Colorado River Development Fund 2,825,000
Total $5,348,000

The contribution from the Bureau of Public Roads, Department
of Commerce, was applied toward the cost of the Glen Canyon Bridge.
(See Pe 2305

Only the cost of adding recreational facilities to the proj-
ect wes allocated to recreation. All other costs were allocated
to purposes by the separable costeremaining benefits method.
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BEPAYMENT OF CONSTRUCTION COSTS
ALLOCATED TO REIMBURSABLE PURPOSES

Repayment of the total estimated construction costs of the
Storage Project and participating projects as proposed by the
latest published Bureau of Reclamation repayment study is as
follows:

Amount  Percemt

Reimbursable construction costs--
source of repayments

Commercial power $ 896,940,000 89.4
Irrigators 32,655,000 3.3
Municipal and industrial water users bl 450,000 L4
Other revenues 8,443,000 .8
Unidentified (note a) 5,750,000 .6

Total reimbursable costs 988,238,000 98.5

Nonreimbursable construction costs:

Flood control 2,636,000 «3
Recreation 4,472,000 AN
Fish and wildlife 2,664,000 .
Investigations financed from the
Colorado River Development Fund 2,825,000 3
Contributed funds 2,523,000 —2
Total nonrelmbursable costs 15,120,000 les
Deferred costs (note b) 192,000 -
Total estimated construotion
costs $1,003,550,000 100,0

8Costs pertaining to the Central Utah Project (ultimate phase)
which have not been allocated to purposes at June 30, 1958.

bCost of investigation, Pine Biver extension. Construction of
this project deferred and investigation costs not included in
payment schedules. Included as reimbursable cost in allocation
of total construction costs on page 10.

In addition to the repayments shown above, net revenues from
commercial power are to provide $6,629,000 for repayment of con-
struction costs of the Eden Project. Further, net revenues from
commercial power and municipal and industrial water are to provide
interest during construction and interest on the unrepaid invest-
ment in these purposes at the rate of 3-1/4 percent a year for the
Vernal Unit of the Central Utah Project and 2-7/8 percent a year
‘for all other units.
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COMMENTS ON THE BUREAU®S FINANCIAL AND ECONOMIC
N DATED FEBRUARY 1958 AND DE B 1058

The first financial and economic analysls of the Colorado
River Storage Project and participating projects dated February
1958 was transmitted to the President of the Senate on April 15,
1958, and was published later as Senate Document 101, Eighty-fifth
Congress, second sesslion. In transmitting the analyslis, the Secre-
tary of the Interior emphasized that, with construction Just start-
ing on initially scheduled unlts, the analysls was based largely
on planning estimates with such refinements as were possible in a
few instances from detalled preconstruction estimates and from
bids on construction work. The Secretary stated also that the
analysis will be reviewed and revised periodlcally as detalled ine

vestigations and construction of the development progress end as
new data becomes avallable.

The second economic analysis of the Colorado River Storage
Project and participating projects dated December 1958 is a supple-
ment to the first report. It primarily incorporates changes in
the rate and schedule of development. The basic assumptions and

procedures used in preparing the first analysis were also used for
the second analysis.,

Our observations and comments on certain aspects of the finan-
clal and economic analyses follows

Increase in construction cost estimate

The Bureau of Reclamation estimated the cost of the Colorado
River Storage Project and participating projects as $933,660,000
when the Congress was considering passage of the Colorado Rlver
Storage Project Act, approved April 11, 1956, In its February
1958 anzlysis, construction costs of authorized projects were estl-
mated by the Bureau to total $992,174,000,

In the December 1958 analysis, this estimate had been in-
creased by $11,376,000 and totaled $1,003,550,000, The $11,376,000
increase consists of §$1,849,000 representing the cost of addi-
tional recreational faclilitles at the Flaming Gorge and Navajo
storege units and $9,527,000 representing the net increase in
costs of particlipating projects summerized as follows:

Increase or

Project Decrease (=)
Paonia & 680,000
Pine River Extenslon -5,294,000
Smith Fork 887,000
Hammond 839,000
Seedskadee 12,415,000

Total $ 9,527,000

13



The Pine River Extension Project has been determined to be
economically infeasible and is not scheduled for construction.
The $12,415,000 increase in the cost of the Seedskadee Project is
based on a Definite Plan Report dated November 1958. In this re-
port, a dam and reservoir for storage are recommended in place of
the previously recommended diversion dam. The report also recom-
mends a wildlife refuge costing $1,070,000 and recreational faclle-
ities not included in the previous analysis.

Bepayment of construction costs

The authorizing act provides speclflc maximum periods for re=- p
payment of all reimbursable construction costs, including interest |
on costs allocated to power and municipal water supply. These max-ﬁ
imun repayment periods begin upon completion of each storage unit, |
participating project, or separable feature thereof. Because of
the time lag between completion of the first and last separable ,
features, the allowable meximum period for repayment of the total §
construction cost of a storage unit or a participating project can |
be many years longer than the maximum repayment period for each
separable feature,

With respect to construction costs, including interest, allo-
cated to power and municipal water supply and the costs of the
storage units which are allocated to lrrigation, the authorizing
act requires that repayment be made within 50 years from comple-
tion of each separable feature. The Bureau's repayment section of
the December 1958 analysis shows that repayment of the total of
these costs 1s anticipated as follows:

Years from date of come
pletion of Tirst unit

Cost Allowable Anticipated
allocated repayment repayment
o period period
Power 70 Lé
Municlpal water supply 69 69
Storege unit costs
allocated to irrigation 56 49

Costs allocated to irrigation are required to be repald within L
60 years, including a development period of up to 10 years, except
for the Paonia and Eden Projects where the maximum repayment pe- ‘
riods, including a development period of up to 10 years, are 78
years and 70 years, respectively, from the time of completion of
each separable feature. The analysis shows that repayment ls an-
ticlpated to be made within the authorized periods.

The analysis indicates that beginning in the year 2012, or 49
years after the first power plant goes into operation, net power
‘revenues from the Storage Project wlll be in excess of repayment
requirements of such revenues., The analysls shows that by the
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ear 2050 accumulated excess net revenues from power will total
%704,226,000.

BElectric power generation

Net revenues from the sale of electric energy are expected to
repay 91 percent of the total reimbursaeble construction costs of
the Storage Project and particlpating projects. Since over 70 per-
cent of the electric power capacity and energy is anticipated to
be provided by the Glen Canyon Unit of the Storage Project during
the repayment period, our comments are directed generally to the
power operations of that unit.

Estimates of water supply at Glen Canyon site

Since the financial feasibllity of the projects 1s largely de-
pendent on power and power is dependent on water supply, estimates
of water supply are extremely important., The Bureau's estimates
of future water supply avallable at Glen Canyon were based on the
essumption that the historical water flows at the Glen Canyon site
for the 3j2-year period 1914 through 1945 were representative of
long-term water flow conditions of the Colorado River., These
flows, as modifled to reflect experienced and anticipated man-made
depletions, were used in estimating the future water supply avalle
able at Glen Canyon.

We believe that it is pertinent to point out that the histori-
cal flows of the Colorado River at Glen Canyon have been very er-
ratic, ranging from a low of 3.9 million acre-feet in 1934 to =
high of 21.2 million acre-feet in 1917. Even the year-to-year
flows have varied greatly. For example, the 1956 flow was 8.6 mil=
lion acre-feet whereas the 1957 flow was 19.1 million acre-feet,
Because of the erratic flows, any estimate of future water avalla-
bllity is subject to greater deviation from actual flows than
would be the case if historical flows were more uniform. Thus the
rericd required to fill the Glen Canyon reservolr to a reasonable
operating level and the amount of water avallable for power and
other purposes could vary substantially from the estimates used in
the Bureau's analyslis, For example, should actual flows follow
the historical pattern for the 32-year period 1926 through 1957
rather than the 32-year period 1914 through 1945 used by the Buw-
reau, the average annual flows would be less than the flows used
in the Bureau's analysis by about 1.7 million acre-feet or about
12 percent. Should the actual flows follow the historical pattern
for the 44-year period 1914 through 1957, the average annual flows
would be less than the historical flows used by the Bureau by
about 0.6 million acre~feet or about 4 percent.

Water releases requlred to meet
Tower basin COMMILments

An important factor in estimating power production of the
Glen Canyon unit is the determination of water releases required
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to meet lower basin commitments. Water release requlrements to
the lower basin are covered principally in the Colorado River Com-
pact of 1922 and the Mexlcan Treaty of 1945, Certain questlons
concerning requirements for water releases to the lower basin une
der these agreements are before the Supreme Court of the United
States in the case of Arlzona vs, California, et al.

In the analysis, the Bureau assumed that minimum annual water
releases to the lower basin would be 8.35 million acre-feet at
Glen Canyon. Also, in the analysis, the Bureau states that utili-
zation of any of the assumptions underlying the basic water supply
studies does not carry with it any actual or implied finding of le-
gal restrictions or limitatiouns.

‘Market for power produced

The Federsl Power Commission i1ssued a report, dated June 1958,
on the potential markets for power expected to be developed atb
presently authorized hydroelectrlc plants in the Colorado River
basin. The FPC concluded that, in view of the large amounts of ad-
ditional energy it estimates will be needed, power from presently
authorized projects will find s ready market in the area, provided
1ts cost is competitive with that of equivalent power from fuel-
electric plants. With respect to the competitiveness of costs,
the Bureau's repayment section of the analysis is based on average
selling prices of 6 mills a kwh for firm energy and 2.5 mills a
kwh for non-firm energy. These prices are lower than the Bureau's
estimate of the average cost of alternative steam-electric energy
produced in large, modern, privately owned plants. The Bureau's
estimate of the cost of alternative steam-electric energy deliv-
ered to representative load centers in the market area 1s 7.27
mills a kwh for firm energy and 2.73 mills a kwh for nonfirm en-
ergy.

Determination of firm energy production

Assumptlons as to whether energy prroduced ls firm or nonfirm
are very important becsuse, in the repayment section of the analy-
sis, firm energy 1s expected to be sold at en average rate of 6

mills a kwh compared to an average of 2.5 mills 2 kwh for nonfirm
energy.

During the period of the filling of the reservoirs (1961
through 1971), the Bureau has considered firm energy for each year
to be all the emnergy that can be utilized within the monthly load
pattern to meet the annuel load growth estimated by the Federal
Power Commission, After the filling operation of the reservolrs,
annual flrm energy was determined for each subsequent 1l0-year pe-
riod to be the average annual generation for each period within
the monthly load pattern estimated by the Federsl Power Commission,

Determination of nonfirm energy productlon

In the months when the releases of the minimum water needed
to generate the requirements of the monthly load pattern would
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result in spllls of the excess inflows into the reservoir, the Bu-
reau assumed that the generators would be operated up to 100 per-
cent of thelr capaclty and that the energy generated in excess of
the energy needed to supply the monthly load pattern would be sold
at nonfirm rates.

-~

Interest rates used in the analyses

.Four different interest rates were used in preparing various
sections of the December 1958 analysis. The interest rates used
were established by the Bureau of the Budget, the Federal Power
- Commission, and the Department of the Treasury.

The economic desirabllity of developing the projects was meas-
ured by a comparison of beneflts from a national standpolnt and
the Federal costs of development (benefit-cost sectlon of analy-
gis). In this comparison, both benefits and costs were converted
to average annual equivalent values at 2-1/2 percent interest.
The 2-1/2 percent interest rate was also used in allocating prime
construction costs to purposes. The use of a 2-1/2 percent inter-
est rate was in conformance with Bureau of the Budget instructions
for fiscal year 1958 presentations on water resources projects.

Annual power beneflts used iun the benefit-cost analysis and
in ellocating construction costs to purposes were determined by es=-
timating the average annual cost of obtaining equivalent power
from the most economic alternative source likely to be developed
in the gbsence of the projects. The total annual costs of the ale
ternate power development were estimated on the basls of private
finencing with interest at the rate of 6-1/4 percent. The inter-
est rate of 6-1/4 percent covers hoth interest costs on borrowed
money and return on the investment made by stockholders. This
rate was established for use 1ln studies of this type by the Fed= .
eral Power Commission,

In the sectlon of the analyses pertaining to repayment of the
Governnent's investment in the projects, an interest rate of 2~7/8
percent was used in computing repsyment requirements for construce
tion costs allocated to power end to municlipel and industrlal wae
ter purposes, except that 3-1/4 percent was used in the repayment
of municlpal and industrial water costs of the Vernal Unit at the
Central Utah participating project. The 2-7/8 percent interest
rate is the rate established by the Secretary of the Treasury for
application to the power portion of construction costs of the Glen
Canyon end Fleming Gorge units of the Storeage Project, and the
3~-1/4 percent interest rate was similarly established for the Ver-
nal Unit. Actual interest rates to be applied to power and to mu=-
nlcipal and industrial water construction costs of other units and
projects will be established by the Secretary of the Treasury at
the time the first advance 1s made for such units or projects in
accordence with the specific provisions of the Colorado Rlver Stor-
age Project Act. SRR
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Federal Power Commission appraisal of engineering
and nyaraulic criceris used iy repayment analyses
to es%imafe Tirm power GApablilties

ana anEiciggﬁea POWEr revenues

During our examination, we were provided copies of a study en-
titled "Repayment Analysis, Coloradc River Storage Project, May
1959," and advised that the study had been prepared by the Colo=-
rado River Board of California (Board)., The Board's study indi-
cated that the Bureau of Reclamation, in 1ts financlal and economic
&analysis, dated December 1958, had overestimated the power capabll=-
ity and repayment ability of the Colorado River Storage Project.

Qur comparlison of the study prepared by the Board with that
prepared by the Bureau showed that the principal differences re=
sulted from the use of different englneering and hydraullc crlte-
ria. B8ince evaluation of the reasonableness of these criteria re-
quires technical englneering knowledge not available to the Gen-
eral Accounting Office, on June 26, 1959, we requested the Federal
Power Commission to review the two studies to determine the reason=-
ebleness of the englneering and hydraullic criterla used in each
study to estimate the firm power capabilities and enticipated
rower revenues of the Colorado River Storage Project.

On November 10, 1959, the Federal Power Commission transmlit-
ted 1ts report on the review. The IPC report concludes with the
statement "##% The time that will be required for the repayment of
a water resources development as large and complex as the *'Colo-
rado River Storage Project and Participating Projects' is not suse
ceptible of precise determination., Understandably, judgments will
vary with respect to estimates of what flows will occur over the
repayment period, including the amounts avallable for power pro-
ductlion. However, it appears that the repayment analysis made by
the Bureau of Reclamation is reasonably realistic."

The complete text of the FPC report is included as appendix A,
pages 66 through 77.
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FINANCING PROJECT CONSTRU
NANCING £ T _CONST

CTION AND
o

ANC

The Colorado River Storage Project Act established a speclal
fund to be kmown a&s the Upper Colorzdo Biver Basin Fund and 4i-
rected the Secretary of the Treasury to credit all appropriations
made for purposes of carrylng out the act to this fund as advances
from the general fund of the Treasury. The act further provided
that all revenues from operation of the Colorado River Storage

Project

and participating projects shall be credited to the Basin

Fund and are available for expenditure without further appropria-
tion for the following purposes:

1.

Payment of operation and mailntenance expenses, emergency
expenses, and replacement costs for all facillitles of the

' Colorado River Storage Project end participating projects

2e¢

within the limitatlions set forth 1ln the annual appropria-

- tion acts, provided that expenditures made for each partice

ipating project shall be pald from revenues recelved from
that project. BRevenues credited to the Basin Fund are not
avallable for appropriation for construction of units or
participating projects authorlized by or pursuant to the
act.

Payments to the Treasury to return:

a., The cost of each unlt, particlipating project, or any
separable feature thereof which 1s allocated to commer-
cial power purposes within a periocd of not to exceed 50
years from date of completion of such unit, participat=
ing project, or separable feature.

b. The cost of each unit, participating project, or any
separable feature thereof which is allocated to municl-
pal water purposes within a period of not to exceed 50
years from date of completion of such unit, particlpat-
ing project, or separable feature.

ce Interest on the unamortized balance of the investment
(including interest during construction) in the power
and municipal water supply features at a rate determined
by the Secretary of the Treasury as of the time the
filrst advance of coustruction funds 1s made for each
unit or project. The interest rate will be determined
by calculating the averasge yleld to maturity on the ba-
8is of deily closing-market-bid quotations during the
month of June next preceding the fiscal year in which
the constructlon fund advance is made, on all interest-
bearing marketable public debt obligations of the Unlted
States having a maturity date of 15 or more years from
the flrst day of June, and by adjusting such aversge an=-
nual yileld to the mearest one eighth of 1 percent.
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d. The cost of each storage unit which is allocated to ir-
rigation within a period not to exceed 50 years.

3. Apportionment of revenues in excess of requirements of
items (1) and (2) above among the states of the upper basin
as follows:

Percent
Colorado 46,0
Utah 21.5
Wyoming 15.5
New Mexico 17.0
Total 100.0

Provided that, prior to the applicatlion of such percent-
‘ages, all revenues remaining in the Basin Fund from each
participating project or part thereof which 1s now or sub-
sequently authorized, after payments made in (1) and (2)
above, shall be apportioned to the state in which such pare
ticipating projects are located.

Bevenues apportioned to each state shall be used only for
the repayment of construction costs of participating proj-
ects or parts thereof located within that state and may not
be used in another state without the consent of the state
to which such revenues have been apportioned. Subject to
this requirement, amnual payments shall be made to the gene
eral fund of the Treasury as follows:

a. The cost of each particlpating project authorized by
Colorado River Storage Project Act (except Paonia) which
is allocated to irrigation, within a perlod of not to
exceed 50 years, in addition to any development perlod
authorized by law, from the date of completion of such
participating project or part thereof. In the case of
Indian lands, payments are to be made within the abil-
ity of the lands to repay subject to the act of July 1,
1932 (47 Stat. 564).

‘b. Costs of the Paonla Project which are beyond the ability
of the water users to repay within the 68-year period
prescribed in the act of June 25, 1947 (61 Stat. 181).

c. Cost of the Eden Project as specified in the act of
June 28, 1949 (63 Stat. 277).

Buslness-type budgets are required to be submitted to the Con-
gress annually for all operations financed from the Basin Fund.

Congressional appropriations to finance construction activi-

ties on the Colorado River Storage Project for fiscal years 1958,
1959 and cumulative to June 30, 1959, were made as follows:

20



Fiscal Fiscal Cumulative

year year through
Appropriation 1958 1959 June 30, 1959
Upper Colorado River Basin
Fund, 14X4081 $35,142,000 $68,033,335 $116,175,335
Bureau of Public Roads,
14-13X0226(06) - - 600,000
Total $35,142,000 $68,033,335 $116,775,335

To September 30, 1959, congressionsl appropriations for payment to
the Upper Colorado Biver Basin Fund in fiscal year 1960 amount to
$7b,059,775.

The status of funds appropriated by the Congress for the Colo-

rado River Storage Project as of June 30, 1959, is summarized be-
lows

Status at June 30, 1959

Unliqui-
, dated
Unobli- obli= Expended
Appropriation Total gated gations (net)

Upper Colorado
Rlver Basin Fund $11631753335 $156363770 $1639403627 %97:597:938
Bureau of Public

Roads 600,000 = = 600,000
Total $116,775,335 $1,636,770 $16,940,627 $98,197,938
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CONSTRUCTION ACTIVITIES
TO JUNE 30, 1959

At June 30, 1959, construction costs had been incurred on the
Glen Canyon, Flaming Gorge, and Navajlo storage units end on the
Trensmission Division of the Storage Project and the Paonia and
Central Utah participating projects. The Bureau's accounting rece
ords show that $85,485,555 has been classified as construction
work in progress and %15,096,810 has been expended for construce
tio? sgrvice facilities on the Storage Project and participating
projects,

The status of construction work at June 30, 1959, 1s as fol-
lows:

Glen Canyon

Total Cost to Doller
estimated June 30, percent
Feature cost 1959 complete

Dam and reservoir $210,627,000 $55,375,698 26
Power plant 97,000,000 9,265,213 10
Switchyard 10,146,000 429,540 4
General property 7,931,000 - -
Total $325.704,000%  $65,070,451° 20

Construction service facili-
" ties (at acquisition cost) § 11,800,000¢ $10,289,731

®Excludes interest during construction.

(M

PExclusive of interest during conmstruction amounting to $1,405,044
at June 30, 1959,

CTotal estimated cost for construction service facilities of
$11,800,000 includes costs of $7,931,000 to be capitalized as gene
eral property and $3,869,000 of construction service facillities
to be disposed of when construction is completed,

About 37 percent of the work under the prime contract was comw
plete. Completed work included the right and left diversion tun-
nels, the upstream and downstream cofferdams, and the excavation
of the spilllway tumnnels. Substantiaslly complete was the power
plant service road and tunnel and the excevation of the dam key-
ways, Other work in progress included excevations for the power
plent and the dam foundations and the erection of the contractort's
cement mixing plant, refrigeration plant, and related facilities
for the production of concrete,
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The construction service facilities for the Glen Canyon Unlt
were substentiaslly complete at June 30, 1959, Work to be done 1n-
cluded the completion of the administration building and the soll
stabllization and landscaping at Page, Arizona,

Glen Canyon bridge

Construction of the Glen Canyon bridge was completed in Febru-
ary 1959. Located 900 feet downstream from the damsite, the
bridge is 1,028 feet long and 700 feet above the river level, At
-Jurle 30, 1959, the recorded cost of the bridge was $5,159,749.

The Bureau determined that a bridge across Glen Canyon was
necessary and would result in substantial net savings during the
construction of Glen Cenyon Dam. In May 1956, the Bureau esti=-
mated that a temporary bridge for construction purposes would cost
$1,800,000. For permanent travel across the canyon, a highway con-
structed on top of the dam was estimated to cost $600,000, The
Act of July 31, 1956 (70 Stat. 771),authorized the Secretary of
Commerce to provide funds for construction of the bridge limited
to the cost of placing a highway on the dam, In September 1956,
the Bureau negotiated an agreement with the Arizona State Hlghway
Department to participate in the cost of a bridge across Glen Can-
yon that would conform to the standards of a primary highway. The
agreement was based on & total estimated cost of §3,200,000 and
provided that the Bureau of Beclamation would pay $1,800,000 (the
estimated cost of a temporary brid%e), the Bureau of Public Roads,
Department of Commerce would pay $600,000 (the estimeted cost of a
highway constructed on top of the dam), and the State of Arizona
would pay $800,000. The agreement provided also that, if the ace
tual costs exceeded $3,200,000, the United States would pay 75 per-
cent of the excess and the State of Arigzona would pay 25 percent
of the excess.

The contract for the construction of the bridge, ewarded in
January 1957, was considerably in excess of the Bureau of Eeclama-
tion estimates. As of June 30, 1959, the recorded cests of the
bridge were $5,159,749 or almost $2,000,000 in excess of the Sep=
tember 1956 estimate. The final cost enalysis and final billing
to the State of Arizona had not been made as of August 1959. A
comparison of the allocation of cost based on the September 1956
estimate and the June 30, 1959, recorded costs is as follows:

September ‘
1956 June 30,
Agency estimate 1959, costs Increasse
State of Arizona $ 800,000 $1,289,937 § 489,937
Bureau of Public Roads 600,000 600,000 -
Bureau of Reclamation 1,800,000 3,269,812 1,469,812
Total $§,200,000 $§,1§2,242 $1,2§92249
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Glen Canyon housing

Construction of the permanent houses at Page, Arizona, was
completed in April 1959, The total recorded costs of the 200
houses at June 30, 1959, were $3,578,822, an average cost of
$17,894 a house. The total costs consisted of $3,188,791 for fur-
nishing all materiels and performing all work required for con-
structing the houses and $390,031 for costs, such as investigaw
tions, engineering service facilities and labor by the Government.
The costs of the houses, less depreciation, will be transferred to
“"géneral property" when the storage unit is completed.

The costs of the houses do not include the costs for con-
structing access roads, streets, sewer mains and water mains for
Page, Arizona. These latter items, which include costs for grad-
ing the residential sites and installing sidewalks for the resi-
dences, are estimated by the Bureau to cost $2,335,000. The cone
tract cost for genersl grading at Page, Arizona, was $230,018, and
the cost of concrete for the sidewalks, curbs, and gutters was
$196,907. This site improvement work also involves lands to be
used for the project administrative area and private residential
and commercial development, The portion of the costs directly ape-
plicable to the 200 residences 1s not shown in the records,

The permanent houses at Page, Arizona, which will be used by
project operation and maintenance personmel as well as construce
tion employees, are 3«bedroom, one-story masonry-block constructed
on concrete slabs. One hundred houses have attached garages and
100 have carports. The houses have central heat and air condition-
ing. Over-2ll dimensions are 30 feet 8 inches by 63 feet 8 inches
including the garage or carport. The exterior block is painted in
selected colors to relieve the monotony of the design. The lots
average about 85 feet by 110 feet. The water supply and sewage
systems have been completed,

Flaming Gorge

Total Cost to Dollar percent
Feature egtimated cost June 30, 1 gomplete

Dam $34,850,000 $2,743,481 8

Reservoir 5,396,000 363,960 7

Access road (permanent) 3,310,000 1,079,433 33

Power plant 14,652,000 1,631,663 1l

Switchyard 5,480,000 109,617 2

General property 2,903,000 715,278 25

Total $66,591,0002 $6,645, 4320 10
Coustruction szervice facllities

(at acquisition cost) $ 5,000,000° $4, 146,847 83

2Excludes recreational facility costs of $1,222,000 and interest during construction,
PExolusive of interest during construction, amounting to §147,550 at June 30, 1959.
Crotal estimated cost for- comstruction facilities of $5;000,000 includes costs of $2,903,000 to

be capltalized as general property and §2,097,000 of constructlion service facilities to be dis-
posed of when construction 1s completed,
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At June 30, 1959, about 10 percent of the work under the
prime contract was completed, Completed work included the excava=
" tion of the diversion tunnel, excavation of the power plant serve
ice road, and clearing the swltchyard area, Work in progress ine
cluded the concrete lining of the diversion tunnel, the excavating
and surfacing of the access road from Dutch John, Utah, to the dam,
end the excavating of the switchyard service road and the visitors!
parking area,

Flaming Gorge housing

. At June 30, 1959, construction of family resldences at Dutch
John, Utah, was complete, The contract cost of the 50 houses was
957,470, of which $650,000 was for 30 permanent houses and
306,570 was for 20 temporary houses. The costs of the houses are
recorded as a part of the constructiou service facllities., Cone
tract costs of the various types of houses are as follows:

Nun-
ber
of Number
bed- of Contract cost
Type rooms houses Each Total
Permanent houses
57Pal 3 16 $22,000 $352,000
57Pu? 3 14 21,350 298,900
Total permanent houses 30 $650,900
Temporary houses a
57Tl 2 5 14,5307 § 72,650
57T=2 3 15 15,5752 233,920
Total temporary houses 20 $306,570

aAverage. Cost of 2-bedroom houses ranges. from $14,420 to $14,680
and of 3-bedroom houses ranges from %15,480 to $15,700, Differ=
ences in cost are due to varliation in exterior materials,

The above amounts are for furnishing all materials and per-
forming all work required for constructing the houses, The follow=-
ing items, excluded from the housing costs, were included in the
costs of the streets and utllities:

General grading of bulilding site

Concrete driveways and sidewalks

Excavations and backfills for house foundations

Water and sewer lines from the houses to the water and
sewer mains



While the costs of the above items applicable to the houses
have not been identified in the records; the following contract
costs of some larger items indicate the magnitude of these costss

Contract

costs

General excavation for the community $175,887
Concrete in driveways, sldewalks, curbs

and gutters 99,281

Excavating and backfills about structures 39,715

The permanent houses at Dutch John, Utah, are 3-bedroom, brick
veneer l-story dwellings without basements. Each house has an at-
tached garage and a porch and storage room on the rear of the
house, Over-all dimensions of the houses, including the garages,
are about 60 feet by 30 feet. Lots average about 85 feet by 110
feet,

The temporary houses are frame constructed l-story dwellings
without basements. Flve are 2-bedroom dwellings, and 15 are
J=bedroom dwellings. Each house has an attached garage and a
porch and storage room on the rear of the house, Over-all dimen-
sions of the 2-bedroom houses are 44 feet by 26 feet, and for the
3-bedroom temporary houses the over-all dimensions, including the
garage, are 48 feet by 28.2/3 feet, The building lots are similar
in size to those of the permanent houses.

Neva Jo
Total Cost to Dollear
estimated June 30, percent
Feature cost 1959 complete
Dam $34,971,000 $8,071,872 23
Reservoir 7,401,000 1,047,804 14
Total $42,372,000%  $9,110,676 22

Construction service facili- b
ties (at acquisition cost) §___770,000 $__S54,287 22

. BExcludes recreamtion facilities costs of $834,000.

bIneludes costs of.$706;000 to be capitalized as general property
or plant in service,

At June 30, 1959, 30 percent of the prime contract had been
completed., Drilling of the mein end auxillery outlet works tun
nels was completed and concrete lining operations were underway.
‘Over five million cubic yards of f£ill had been placed in the dam
embenkment, Diversion of the San Juan River is scheduled for Ccto-

ber 1959,
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Service facilities, consisting of 15 temporary dwellings,
utilities, streets, and access road, are substantially complete.

Trensmission Division

Total Cost to Dollar
estimeted June 30, percent
Feature cost 1959 complete
Glen Canyon--Flaming Gorge
transmission lines and
interconnecting facilities ¢ 41,800,000 $122,059 -
Future transmission lines
eand substations 112,745,000 329,229 -
General property 3,000,000 - -
Total : . $157,545,000% $451,288° Less tham 1
Construction facilities
(at acquisition cost) $ 3,990,000 ¢ 14,615 Less then 1

®Excludes interest during construction.

PExciudes interest during construction amounting to $6,939 at
June. 30, 1959.

The above costs represent all expenditures for the Transmise
slon Divigion at June 30, 1959, end consist of costs for general
investigations and general expense,

Particigating projects

At June 30, 1959, construction had started on the Paonia and
Central Utah (Vernal Unit) participating projects. BRecorded cone
struction costs smounted to $1,564,206 for Paonia and $1,074,970
for the Vernal Unit of the Central Utah Project.
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COLLBRAN PROJECT, COLORADO

SIGNIFICANT CHANGES IN PROJECT PLANS
HAVE OCCUREED SINCE AUTHORLIZATION

The Collbren Project was authorized by the esct of July 3, 1952
(66 State 325), The authorizing act directed the Secretary of the
Interior to construct the Collbran Project substentlally in accord-
ence with the plems set forth in a Bureau of Reclamation report,
epproved by the Secretary of Interior May 9, 1950 (H. Doc. 216,
82nd Conge., lst sess.)s These plens provided that:

1, The irrigation features of the project would consist of
Vega Dam snd Reservoir on Plateau Creek with a storage ca=
pacity of 30,000 acre-~feet, the Leon Creek-Park Creek
feeder canal to divert flows of these two creeks into the
‘reservolir,,and the Southside camal extending 30 miles from
the reservoir to project lands to furnish a supplementeal
water supply for 18,340 acres now inadequately irrlgated
and a full irrigation supply for 2,310 acres of new irri-
gated land,

2, The industriel, municipel, snd domestic water=-supply fea-
tures include Bonham Reservolr on Big Creek enlarged to a
storage capacity of 6,300 acre-feet, together with elght
natural lakes in the headwaters of Big and Cottonwood
Creeks with sn aggregate storage capacity of 3,830 acre=-
feet, two feeder canals to divert flows into the reser-
voirs, and a pipeline approximately 44 miles long with a
minimum capacity of 20 second-feet to convey water from
the reservoirs to sn equalizing reservolr near Grand Junc-
tion to be built by potential water users.

3. Hydroelectric power would be generated by the 20=-second=-
foot pipeline flow at two power plants, one located sbout
3=1/2 miles from Molina, Colorsdo, with an installed gen=
erating cepaclity of 5,000 kilowatts, and one near Cameo,
Colorado, of 2,400-~kllowatt cepacity. These two power
plents would produce spproximately 51,600,000 kilowatt-
hours of firm power and 6,670,000 kilowatt-hours of non-
firm power exmually,

In January 1955, the city of Grand Junction, Colorado, notl=-
fied the Bureau of its withdrawsl from the project and lts inten-
tion to obtain municipal water from another source. Because of
this action, the Bureau prepared a revised definite plan report,
dated November 1955, which describes the project as it 1is now in-
tended to be built, The principal differences between the revised
plean end the authorized plan are the elimination of the municipal
water supply features, the relocation of Cemec power plent to &
new site, and an increase in total installed generating capaclty
‘of the proposed power plants from 7,400 kw to 13,500 kw. The
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Department of the Interior advised us on August 25, 1959, that the
power capaclty increase was made to take advantage of flexiblility
in water operations realized through no longer being required to
maintain water releases patterned for municipal and Industrial pur-
POSES,.

Construction of the Collbren Project under the revised plan
was begun in fiscal year 1957 and construction work 1ln progress at
June 30, 1959, amounted to $4,560,353,

A comparison of the tentative cost allocations to purposes at
the date of asuthorization and at September 3, 1959, follows:

At date of At Sep=
Allocation authori-  Percent tember 3, Percent
to purposes zation of total 1959 of total
Reimbursable costs:
Irrigation $ 4,792,000 29.8 § 6,050,000 36.8
Municipal water 3,747,000 23.3 - -
Power 72290,000 4e,3 10,164,000 _61.9
Total , 15,829,000 98,4 16,214,000 98,7
Nonreilmburseble costs:
Figh and Wildlife 257,000 1.6 62,000 ol
U.S. Forest Service
contributions - - 42,000 o3
General investige-
tions - - 104,000 )
Total 257,000 1,6 208,000 1.3

Total estimated
project costs $16,086,000 200.0 $16,422,0008% 100,0

aIncludes interest durlng construction of $432,000,

The revised project plens were considered by the Buresu to be
within the scope of the original congressional authorlzatlon,
therefore the Bureau did not deem 1t necessary to obtaln addi-
tional congressional asuthorization to construct the project.

We believe that the Bureau's revised plans for constructlon
of the Collbran Project represent a significant change from the
plans as authorized by the Congress and that submission of the re-
vised plans to the Congress for espproval prlor to start of con-
struction would have been desirable.

29



REPAYMENT OF CONSTRUCTION COSTS

The authorizing act for the Collbren Project did not fix a
specific period of years for either the over=all repayment of the
project or the repayment of the power investment. The act dld
limit the repayment period to 50 years excluslve of any develop=-
ment period for irrigation repayment contracts (end 50 years for
municipel snd industrial water supply contracts).

The Bureau's September 3, 1959, allocation and expected repay-
ment of reimbursable costs are as follows:

Expected
Relmbursable repayment of costs
cost By y
allocation irrigators power
Irrigation $ 6,050,000 $1.,070,000 ¢ 4,980,000
Power 10,164,0008 -’ 10,164,000

Totel repayments  $16,214,000%  $1,070,000 $15,144,000

&
Includes interest during construction of $432,000 to be repald
from power revenues,

On May 27, 1957, the Collbran Conservency District contracted
to repay to the United States the sum of $1,070,000 in 50 ennual
payments after. a development period of 3 years.

Net revenues derived from the sale of commercial power will
be spplied first to the amortization, with interest at 3 percent .
per ennum, of construction costs allocated to power end thereafter
will be applied to amortization of that portion of the costs allo-
cated to irrigation which are beyond the ablility of the irrigation
water users to pay within the 50-year contract perlod.

Under the Bureau's repayment concept, power revenues will re-
pay epproximately 93 percent of the total relmbursable construc-
tion costs of the project, including 82 percent of the costs tenta-
tively allocated to irrigation at September 3, 1959,

Unusually long period required for repayment
Of the Government'!s investment in power

As mentioned above, the authorizing act for the Collbran
Project does not fix a specific perlod for repayment of the Gov-
ernment?s investment in power. Authorizing legislatlion for many
other reclamation projects also does not filx a speclflc repay-

ment period for power. In the absence of specific leglslative
‘requirements, the Secretary of the Interlor has egtablished a
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general administrative policy calling for repayment of the Govern-
ment®s investment in power within 50 years from the date the power
facllitles are placed in service.

Preliminary Bureau studies show that a rate in excess of
9.3 mills a kwh for firm power generated by the Collbran Project
would be required to repay with interest the Government®s invest=
ment in power within 50 years,

Sixt;

=one years required to repaj

. ‘ power investment
Lrm power caen be sold

Or 8,0 M g8 a Kw

No contracts for the sale of Collbren power had been executed
at August 31, 1959. However, in preliminary contacts with poten-
tlal power customers, the Bureau has discussed the possiblility of
selling firm power at a rate of about 8,8 mills a kwh. This rate
1s based on the Bureau's September 1956 estimate of the selling
price for firm power,

Preliminary Bureau studies show that, with & rate of 8.8 mills
a kwh for firm power, it would take 61 years to repay, with intere.
est, the Government's investment in power, The studies also show
that it would take 14 years after power had been repaid, or a
total of 75 years, to repay irrigation construction costs which
are beyond the water users' abllity to repay within their 50-year
contract period.

Sale of firm power at 8.8 mills a kwh
for an extended period of time seems unlikely

in view of future availabliity Of LOWEr COSt power

The Buresu has recelved letters from several potentlal power
customers interested in buyling varlous portions of the project's
firm power generation, With the exception of one letter contalne
ing en expression of willingness to buy 6,500 kw of firm power for
15 years, the letters from potential customers do not specify the
geriod during which they are interested in buying firm power at

«8 mills & kwh, Based on the expressions of intent in these let=
ters, 1t gppears that during the initial years of operation the Bu=
reau may be able to sell the firm power generation for about
8,8 mills a kwh, However, it seems unlikely that sales at thls
rate cen be made for an extended period of time because, within a
few years after completion of the Collbren Project, firm power at
en estimated rate of 6.0 mills & kwh from the Bureau's Colorado
Blver Storage Project ls expected to be avalleble in the Collbren
power-marketing area,

If, because of competition from the Colorado River Storage
Project, the Buresu finds it necessary to sell firm power at less
than 8.8 mills a kwh, the period required for repayment cf the
power investment could be substentislly longer than the él-year
pericd mentioned previously. In such event, the repayment period
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for the irrigation constructlon costs would also be substantielly
longer.

Pertinent to this matter is the followlng excerpt from the
April 17, 1959, testimony of the Associste Commissioner of Reclama-
tion at congressional hearings on the Bureau's figcal year 1960 &p-
propriations requests.l

"We recognize *#¥ that when the Colorado storage project
is completed and we have an intercommection between
Curecanti - which is authorized subject to a finding of
feasibility - and Fleming Gorge, end Glen Cenyon - when
the distribution lines are in and that power becomes

gvalleble, we recognize the Collbran Ero%ect with

8,8 mills power will be en island o COS ower and

T predilct at that time there willi be demands GO inCoOIrpo=

ra%e the Eollbran“ ject into the_’—ioradongﬁora;e Proje-
Tedo. "toragé“ﬁrogec | v

POSSIBLEWINTEGRATION,OFWPOWER OPERATIONS

Underscoring supplied

The Bureau anticipates that power operations of the Collbren
Project will be coordinated with power operations of the Colorado-
Big Thompson Project which is included in the Migsourl River basin
power system, The Bureau also recognizes that integretion of the
Collbren Project with the Colorado River Storsge Project may be-
come desirable at the time power becomes avalleble from the Store
age Project., Finenclal integration of the Collbran Project with
enother Bureau power system could well result in financlel assist-
eance to the Collbran Project. However, the Congress has not aue-
thorized financial integration of the Collbran Project with other
Bureau projects,

1
Page 276 of published hearings before the Subcommittee of the Come
mittee on Appropriations, House of Representatives, Eighty-sixth
Coggress, first session, on the Public Works Appropriations for
1960,
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OTHER INDIVIDUALLY AUTHORIZED PROJECTS

Prior to the authorization of the Colorado River Storage Proj-
ect and participating projects, the Bureau had been authorized to
construct 1l projects in the upper Colorado River basin., The
Collbran Project, discussed on pages 28 to 32 of this report, and
the Paonla Project, reauthorized as a participating project under
the Colorado River Storage Project Act; are excluded from this sec-
tion of the report. The remaining 9 projects are as follows:

Project and state Authorization

Completed projects:
Uncompahgre, Colorado:

Diversion tunnel Secretary of the Interior
March 14, 1903
Project rehabllitation Approved by the President
and construction November 6, 1935
Strawberry Valley, Utah Secretary of the Interior
December 15, 1905
Grand Velley, Colorado Approved by the President
Januvary 5, 1911
Moon lake, Utah Approved by the President
' November 6, 1935
Pine River, Colorado Approved by the President
' June 17, 1937
Fruitgrowers Dam, Colorado Approved by the Presldent
Jarmuary 11, 1938
Mancos, Colorado Approved by the President
October 24, 1940
Scofield, Utah Approved by the Pregident

June 24, 1943
Project under construction: .
Eden, Wyoming Approved by the President
September 18, 1940

The Eden Project, Wyoming, was approved for construction by
the Presldent of the United States on September 18, 1940, under
the water conservation and utility provision of the Interior De=-
partment Appropriation Act of 1940 (53 Stat. 685) and was later
placed under the Water Conservation and Utilization Program (53
Stat. 1418)., The Bureau was designated as the construction agency
and the Department of Agriculture was made responsible for land

development, operation and maintensnce, and the collection of reime
bursable costs. '

Construction was begun on July 30, 1941, with Civilien Conser-
vation Corps labor, Work was 16 percent completed on the Big Sandy
Dam when construction was halted by the War Production Board in De-
cember 1942, Construction was not resumed after World War II be-

cause of greatly increased construction costs and other changed
condlitions,
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Completion of the Eden Project was authorized by the act of
June 28, 1949 (63 Stat., 277). This act provides for "#¥¥% such mod-
ification in the physical features as the Secretary of the Interior
may find will result in greater engineering and economlc feasibil-
ity ##%.,% The responsibilities for operation and maintenance and
collection of reimbursable costs previously assigned to the Depart-
ment of Agriculture were transferred to the Bureau.

The Bureau's most recent cost estimate of the Eden Project
amownts to $8,184,689 at August 28, 1959, of which $1,500,000 1s
to be repald by the water users.

The Act of June 28, 1949, provides "##¥ that construction
costs of the irrigation features of the project which are not
hereby made reimbursable by the water users shall be set aslde 1In
a special account against which net revenues derived from the sale
of power generated at the hydroelectric plants of the Colorado
Biver Storage Project in the Upper Basin shall be charged when
such plants are constructed #¥*¥," Repayment of such constructlon
costs from power revenues is specifically provided for in the Col-
orado River Storage Project Act,

WATER SERVICE PLANT CONSTRUCTION AND OPERATION

Construction of irrigation facilities of other individually
authorized projects in the upper Colorado River basin is substane
tially completed, except for the Eden Projsct. Existing facllli-
ties consist primarily of dams and resgervoirs, diversion dams, dis-
tribution canals, and the necegsary laterals and drains.

The cost of the irrigation plant in service at June 30, 1959,
is as follows:

Plant in service Cost of
Operated by perated by facilities
Project Total the Bureau water userg abandoned
Eden $ 7,053,908 $ 7,053,908 § - $ -
Pine River 3,466,830 3,426,827 - ~ 3
Moon Lake 1,799,8 - 1,799,859 -
Mancos 3,915,061 3,913,966 - 1,095
Fruitgrowers
~ Dam 200,309 - 200,309 ~
Strawberry
Valley 393325530 - 35264,327 68,203
Uncompahgre 8,965,960 - 8,965,960 -
Grand Valley 5,781,100 - 5,525,700 255,400
Total $3L,515,557  $14,434,701  $19,756,155  $324,701

At June 30, 1959, costs of comstruction work in progress at
the Eden and the Grand Valley Projects totaled $707,936 (new con-
struction) and $217,288 (rehabilitation), respectively.
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The Bureau d1d not engage in water service operations during
fiscal year 1959, except for certain operation and maintenance ac=
tivities financed by advances of funds from water users. The re-
sults from water service operations for the account of water users
for fiscal year 1959 are shown in schedule 3, on page 56 of this
report, Comments on these operations follow.

WATER SERVICE OPERATIONS FOR

OUN

The pollicy of the Bureau is to encourage water users' organi-
zations to operate completed facilities and to transfer the respon-
sibility for operation and maintenance to the water users' organi-
zations, In fiscal year 1959, the Bureau operated and maintained
the Mancos, Pine River, and Eden Projects for the account of water
userse

The Mancos Project was completed in 1950, Operation and maln-
tenance of the project have been performed by the Bureau on a relim-
bursable basis since January 1, 1951. The contract between the
Covernment and the Mancos Water Conservancy District provides that
the United States will operate and maintain the project as long as
deemed necessary by the Secretary of the Interior., The Bureau has
experienced operational difficulties with the project works due
primarily to water seepage and landslides along portions of the in-
let canal. Because of these operational prdblems, the lMancos VWa-
ter Conservancy District has refused to accept responsibility for
the operation and maintenance of the project. We were advised
that the Bureau is controlling the use of water to reduce seepage
and has placed concrete covers on portions of the canal where
slides have occurred.

The Pine River Project was completed in 1941, Operation and
meintenance of the project have been performed by the Bureau on a
relmbursable basis. The contract with the Pine River Irrigation
Digtrict provides that the Distrlct will take over the operation
and maintenance after notice from the Secretary of the Interior.

The Pine River Project provides ilrrigation water for project
lands in both Indlan and non-Indlan ownership, and some river regu=
lation is accoumplished by means of the Valleclto Dam and Reservoir,
Principally because of a possible conflicet in interests between
the Indism and non-Indian irrigators and because certain project
works are used for river regulation, Bureau officilals belleve that
ghe pregent arrangement is in the best interests of the Unlted

tates.

The Eden Project, Wyoming, is under construction and the Bu-
reau is performing the operation and maintenance of completed
works under an interim contract with the water users.

At Juune 30, 1959, no balances were due from water users for

operations; balances due to the water users amounted to $28,535,
as followss
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Operating surplus
Project due to water users

Eden $17,392
Pine River 3,823
Mancos 72320

Total $28,535

Results of water operations for the account of water usgers
for fiscal year 1959 and cumulative to June 30, 1959, are shown in
schedule 3, page 56,
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The probable repayment of construction costs of other indi-
vidually authorized projects in the upper Colorado River basin is
as follows:

Reimbursaable

Egtimated construction Repayable from
total Costs Other aostis allo~ Other Total Contracts Jale ol water
construction not cost cated to reimbursable reimbursable for repayment and other
Project costs recoverable credits irrigation co8ts costs of costs revenues
Eden $ 8,129,496 3 - § 18,194 $ 8,111,302 $ 55,193 $ 8,166,495 $ 1,500,000 $6,666,495%
Pine River 3,466,830 1,945,507 - 1,521,323 - 1,5a1,323 1,495,785 25,538
Moon Lake 1,799,859 200,500 8,093 1,591,266 - 1,591,266 1,591,256 -
Mancos 3,915,061 3,029,177 10 885,874 - 865,874 884,037 1,837
Frultgrowers Dam 200,309 - - 200, 309 - 200, 309 197,809 2,500
Sirawbarry Valley 3,485,419 - 4,179 3,481,240 9,216 3,490,456 3,240,450 250,006
Uncompahgre 8,965,959 2,878,139 - 6,087,820 - 6,087,820 6,062,219 25,601
Grand vallay
{note b) 6,243,070 2,130,726 211,300 3,901,044 53,274 3,954,318 3,897,081 57,237
8cofield 943,837 691,081 6,015 246, 741° - 246,741 245,634 1,107
Total $37,149,840 $20,875,130 $247, 792 $26,026,919°  §117,683  $26,144,602 $19,114,261 37,030,3212

8nepayment of $6,665,320 is planned to be made from power revenues of the Colorado River Storage Project.

bExoludes costa totaling $1,268,176 relating to reconstruction of works owned by the water users., Repayment is being made under
contraot. The unrepaid amount of « $594,284 18 recorded in the accounts as deferred and unmatured reageivables.

°§nclugga igé§000 reimbursable allosation to £ish and wildlife which was fully repald by the Utah Figh and Qame Commission at
une 30, .

Costs mot recoverable conslst of $491,800 of costs incurred
by Civilian Comservation Corps forces, $3,327,258 of costs in ex-
cess of water users' abllity to repay in accordance with the Water
Conservation and Utilizatlon Act (54 Stat. 1119), $4,717,565 rep-
resenting charge-offs authorized by the Coungress pursuant to the
act of May 25, 1926 (44 sStat, 636, 637, 646), and $2,338,507 rep-
regsenting nonreimbursable allocatlons to flood coatrol.

Other cost. credits consist of contributions totaling $223,583
and investigation coets financed from the Colorado River Develop-
ment Fund totaling §$24,208,

Other reimbursable costs consist of transitional development
-costs totaling §71,827 and investigatlon costs of abandoned works
totaling $45,856, ‘

As shown above, the Bureau anticipates repayment of reimburs-
able costs totaling $19,114,281 to be made under repayment con-
tracts. The status of repayment countracts at June 30, 1959, 1s as
follows:
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Amount of contracts

Other
Construction funded
and related charges Matured Unmatured
Erolect gosts (note 2) Total ingtallments Ainstallments
Eden $ 1,500,000 § - $ 1,500,000 - $ 1,500,000
Pine River 1,495,785 4,215 1,500,000 400,020 1,099,980
Moon Lake 1,591,266 1,002 1,592,268 636,507 955,361
Mancos 884,037 15,963 900,000 75,000 825,000
Frultgrowers
Dam 197,809 432 198,241 72,791 125,450
Strawberry
Valley 3,240,450 108,974 3,349,424 2,822,048 527,376
Uncompahgre 6,062,219 830,293 6,892,512 1,389,019 5,503,493
Grand Valley 3,897,081 185,561 4,082,642 996,630 3,086,012
Scofleld 245,634 1,366 247,000 95,800 151,200
Total $19!114E281 $1,147,806 $20,262,087  $6,488,215 $12;773,872

80ther funded charges consist of operation and maintenance costs, property
trensfers aud interest and penalty charges totaling $1,103,242, and excess of

repayment contracts over relmbursable coustruction costs totaling $bl,564,

The

repayment contracts will be adjusted for the latter amount when final repaymeut
obligation of the water users has beeun determined by the Bureau,
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GENERAL INVESTIGATION AND ADVANCE PLANNING PROGRAMS

PLANNING ACTIVITIES OF
THE DURBAU OF RBCLAMATION

The Reclamation Act of 1902 (43 U.S.C. 391) authorized and
directed the Secretary of the Interior:

"##¥ to make examinations and surveys for, and to locate
*%¥% irrigation works for the storage, diversion, and de=-
velopment of waters, including artesian wells %% ®

Under thls legislation, examinatlons and surveys of proposed prol-
ects were carried out to determine their practicabllity.

The Reclamation Project Act of 1939 (43 U.S.C. 485) providéd
also for findings on the englneering feasibility of proposed proj-
ects, To comply with this requirement, the Bureau makes extenslve
studies of land uses and productivity, projected agricultural de-
mends, drainage requirements, and similar factors prior to request-
ing authorization and initiating construction of a project.

The program of the Bureau includes three types of investige-
tions, as follows: ;
1. Engineering, economic, and finsmncial investigations of
proposed Federal reclamation projects and studies of water
conservation and development plaus. \

2. Formulation of plans and preparation of designs and speci-
fications for authorized Federal reclamation prolects
prior to initial allocation of appropriations for construc-
tion of such projects. %

3. Activities preliminary to reconstruction, rehabillitation
and betterment, and financlal adjustment or extension of
existing projects.

INVESTIGATIONS BY THE BUREAU OF RECLAMATION
IN THE UPPER COLORADO HiVEHR BASIN

Investigations of means to develop the waters of the\upper
Colorado River system were started by the Bureau in 1902, the year
of the Bureau's organization. Within 3 years, two major projects
in the upper basin--Uncompahgre in Colorado and Strawberry Valley
in Utah--were authorized for construction. A few years later, the
Grand Valley Project in Colorado was authorized. No further slg-
nificant action was then taken until 1928 when the Congress, recog=-
nizing the need for further development, wrote into the Boulder
Canyon Project Act (43 U.S.C. 617n) a directive to the Secretary
of the Interior to make investigations and publish reports on the
feasibility of projects for irrigation, power, and other multlple
uses for the purpose of formulating a comprehensive plan of con-
trol and the improvement and utilization of the water of the
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Colorado River and its tributaries., In accordance with the cone
gressional mandate, work was undertaken after 1928 on land classi-
fication in the upper drainage basin, water supply studies of the
tributary streams, and the location and investigation of reservolr
and canal sites., Prior to completlon of these studles, a few proj=-
ects were selected for construction. These basin-wide studles, re-
tarded by the war, were reported to the Congress 1n a publication
of March 1946, entitled "The Colorado River" which wasg printed as
House Document 419 (80th Cong., lst sess.). The report included a
description of the basin and its natural resources, needs, and
problems, It described present and potential developments in the
bagin,

Cooperating with the Bureau in the basin-wide investigations
and contributing to the 1946 report were other agencies of the De=-
partment of the Interior, the Forest Service of the Department of
Agriculture, and the Federal Power Commisslon,

Since 1946 investigations have been made to determine the most
attractive plan for providing river regulation, sediment retention,
power production, and other benefits on the Colorado River and its
ma jor tributaries within the upper Colorado River basin. These ine-
vestigations were carried out in sufficient detall to establish an-
over-all plan end to determlne engineering and economic feasibile
11:%° A report on these studies was Rresented in House Document
36 (83d Congo’ 24 SeSS.), March 195 °

This report was prepared by the Department of the Interior
and assembled under the sponsorship of the Bureau of Reclamation,
Important contributions to the report were made by the Upper Colo-
rado River Compact Commission and States of the upper Colorado
River basin. Information was obtalned also from the Federal Power
Commission and other Federal agencies,

Under Bureau accounting procedures, generally investigation
costs applicable to authorized projects are ultimately recorded in
the accounts maintained for such projects. Within the project sc-
counts, investigative costs are usually transferred to construce
tion accounts after money has been allotted for physicel construce
tion of the project or units thereof,

Investigation costs not applicable to authorized projects are
recorded in the general (nonproject) accounts of the Bureau pend-
ing authorization of the projects involved.

The total amount expended by the Bureau for investigetions in
the upper Colorado River basin is not readily available. However,
at June 30, 1959, investigation costs of $10,838,853 recorded in
the Bureau's general accounts had not been transferred to the proj-
ect accounts., In addition, investigative costs of $5,209,959 re-
corded in project accounts are shown in the statement of assetg
and liabilities (schedule 1) under the heading "Examinations and
Surveys, Including Advance Planning® because the costs had not
‘been transferred to construction and other accounts. Hereinafter
these two items which total §16,048,812 are referred to as undise
trivuted costs.
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The total undistributed investigative costs and fiscal year
1959 costs are summarized as follows:

Amounts
Total in project
Number Fiscal undistributed accounts,

of year costs at shown in
units 1959 costs June 20, 1959 schedule 1

Colorado River Storage Project and participat-
ing projectss .
Under constructions

Storage units 3 - $ Li,ou8 § -
Participating prejects 2 348,693 2,130,396 1,820,062
Transmission Division A - : = -
-] 348,693 _2,174 40 1,820,062
Initial construction scheduled for fiscal
years 1960=651
Storage unit 1 134,229 517,488 517,488
Participating projects 3 362,442 2,144,833 2,144 833
- hog,671 _2,662,32) 2,662,321
Other units or projeots: ' ’
Participating projects-~construction
after 1965 3 143,082 438,199 L38,199
Participating project--not scheduled
for construction 1 5,892 243,521 243,521
Other potential units, projects and
basin investigations Lo 725,69% 10,363,498 -
53 874,668 11,045,218 681,720
Total, Colorado River Storage '
Project and participating proj-
ects |54 1,720,032 15,881,983 5,164,103
‘Individually authorized projects:
Ceneral investigations L - 120,973 -
Investigations of abandoned or unprogramed
works 2 - 45,856 45,856
Total, individually authorized '
projects -3 - 166,829 Ly 856
Total 71 “$1,720,032 $16,048,812% #5,209,959

8Includes $6,082,251 of costs financed from the Colorado River Development Fund classified
as nonreimbursable expenses.

Reimbursability of investigation costs

Under reclamation laws, generally, lnvestigation costs which
are applicable to authorized projects are considered by the Bureau
as reimbursable costs to be recovered from project beneficlaries,
whereas investigation costs not applicable to authorized projects
are considered as nonreimbursable expenses. A major exception to
this general rule 1s found in the treatment of investigation costs
financed by the Colorado River Development Fund. Under the
Bureau's concept, all costs financed by thls fund are treated as
nonreimbursable expenses for repayment purposes even though certaln
.costs are applicable to suthorized projects and are transferred to
such projects for recording purposes. A more detalled discussion
of the activities financed from the Colorado River Development
Fund is contained on pages 44 through 46 of this report.
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Investigations in fiscal year 1959

In fiscal year 1959 investigation costs of $1,720,032 were
incurred in the upper Colorado River basin. Of this amount, all
but $66,494 applied to projects authorized for construction or for
speclal conslideration by the Colorado River Storage Project Act.
The following schedule shows the costs for fiscal years 1958 and
1959 by projects and the cumulative undistributed costs of such
projects at June 30, 1959,

Undistributed
Figoal year Fiscal year Iinvestigative
1958 1959 costs at
costs gosts June 30, 1959
Storage Project:s
F%amingJGorge Unit $§ 39,645 & - $ -
Curecenti Uit 89,615 1220 517,489
129,264 134,229 517,489
Partiocipating projectss
Cengral Utah 236,874 348,692 1,801,268
Seedskadee 292,937 140,878 1,144,690
Florida 93,729 103,326 296,053
Lyman 11,076 96,812 220,555
Emery County 21,5Z4 -69,365 132.545
Silt 4 54,846 s, 170 19k, 234
LaBarge 6,04 18,648 110,419
Smith Fork 65,92 17,102 199,922
Pine River Extension 82,559 5,892 243,521
Heammond 101,128 4,324 283,612
Paonia 57707 - 18,794
1,024,397 860,109 4,646,614
. Projects requiring priority for
completion of plamning reportss:
Dolores 99,397 168,988 614,708
West Divide 48,176 125,435 305,469
Animas-LaPlata 82,178 118,626 589,183
Dallas Creek - 79,008 111,798
Frultland Mesa 50,429 60,52 302,953
San Miguel - 36,62 245,879
Bostwick Park 54,016 24,304 113,207
San Juan-Chame 21,299 18,701 1,122,995
Gooseberry 9,176 6,450 100,277
Savery-FPot Hook 4,678 2,384 292,761
Fruit (Growers Extension 246 582 59,021
3621525 641,601 E‘8§8|251
Basin-type lnvestigation:
Upper Colorado River basin 9,566 10,727 1,366,166
Other projects in the upper
Colorado River basins
Buckskin 31,700 50,300 385,993
Pack Creek 22,768 9,651 Z?,?js
Fryingpen-Arkenses 7,317 6,872 1,047,980
Fontenelle 5,180 6,316 13,092
Cedaredge 1,008 - 77,007
Cross Mountain - 227 37,463
Other projects (3) 51 - ‘ 278,805
68,024 73,366 1,898,165
Total $1,600,846 $1,720,032 $12,286,685
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The Colorado River Storage Project Act provided that construc-
tion of the Curecenti Unit of the Storage Project should not be
undertaken untll the Secretary of the Interior certifies to the
Congress end to the President that, in his Judgment, the benefits
of such a unit will exceed its costs. This certification was to
be accompanied by a supplemental report. An economlic justifica-
tion report on the Curecanti Unit dated February 1959 and the re-
quired certification were submitted to the President on May 15,
1959, and to the Congress on July 14, 1959. The report covers
only the upper two potential units, Blue Mesa and Morrow Point,
for which detailed studies were completed.

Although the participating projects listed on the preceding
page were authorlized for construction by the act of April 11, 1956,
a reexamlnation of these projects was undertaken by the Bureau in
accordance with the request of the President made in 1954 prior to
the passing of the Colorado River Storage Act. In fiscal year
1959, definite plan reports were prepared on the Seedskadee, Smith
Fork, and Hammond participating projects. A special report was
prepared recommending deferment of the Pine River Extension partic-
ipating project.

At June 30, 1959, investigations were in progress on 11 po-

tential participating projects. Feasibility reports are not antice
ipated until fiscal year 1961 and later.

A report on the potential Pack Creek Project dated February
1956 recommended deferment of the project at that time.
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ACTIVITIES FINANCED BY THE

COLORADO RIVER DEVELOPMENT FUND

The Boulder Canyon Project Adjustment Act (43 U.,S.C. 618a)
provided for the establishment of the Colorado Rlver Development
Fund, The act provided also for the transfer of $500,000 for the
year ended May 31, 1938, and $500,000 for each year of operation
thereafter until and including the year ending May 31, 1987, from
the Colorado Biver Dam Fund to the Colorado River Development Fund.

Receipts of the Colorado River Development Fund for the years
of operation ended in 1938, 1939, and 1940, were authorized to be
appropriated for only the contlnuation and extension of studles and
Investigatlons by the Bureau of Reclamation for the formulation of
a comprehensive plan for the utilizatlon of water of the Colorado
River system for irrigation, electric power, and other purposes in
the upper basin states, consisting of parts of Arizomna, Colorado,
New Mexico, Utah, and Wyoming, and the lower basin states, consist-
ing of parts of California, Nevada, Arizona, Utah, and New Mexico.
Subsequent receipts up to and including the receipts for the year
of operation ended in 1955 were authorized to be appropriated for
only investigation and counstruction of projects for such utiliza-
tion in, and equitably distributed among, the upper basin states
excluding Arizona, provided the distribution of such funds for use
In fiscal years 1949 to 1955, inclusive, was on a basis which was
as nearly equal as practicable, Receipts for fiscal years 1956 to
1987 are authorized to be appropriated for the investigation and
construction of projects for such utilization in, and equitably
distributed among, the upper and lower basin states, The source
and application of funds from inception to June 30, 1959, are sum-
marized as follows:

Source of funds:

Colorado River Dam Fund $10,500,000
Miscellaneous recelpts and other sources 11,346
Total, source of funds $10,511,346
Application of fumds:
General investigations--undistributed $ 7,431,758
General luvestigations--transferred to
projects 2,980,565
Increase ln net working assets and other
application of funds 90,023
Total, application of funds C$10,511,346

As shown above, at June 30, 1959, general investigations
costs totaled $10,412,323, consisting of $7,431,758 of undistribe
uted costs and $2,980,565 of costs transferred to projects, The
distribution between upper and lower basin states and classifica-
tion of projects are summarized as follows:
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Grouping

Intrastate projects
Interstate projects

Over-zll basin investigations
Washington O0ffice costs

Total undistributed costs

Transfers to projects con-
structed or under comstruc-
tion

Total general Investiga-
tions costs cumulative
to June 30, 1959

Upper Lower
Total basin baslin

$ 4,321,089 $3,713,168 § 607,921
1,296,358 1,139,071 157,287
1,736,129 1,154,580 581,549

78,182 75,432 2,750

2,980,565 2,054,367 __26,198

$10,412,323 $9,036,618 $1,375,705

Distribution of cumulative costs between states is as follows:

Upper Lower
State Total basin basin
New Mexico $ 1,640,726 $1,623,910 § 16,816
Utah 2,198,267 2,016,776 181,491
Wyoming 1,753,854 1,753,854 -
Arizona 703,660 - 703,660
California 233,702 - 233,702
Nevada 240,036 - 240,036

Total costs to

June 30, 1959 $10,412,323 $9,036,618 1,375,705

The investigations coste in the upper basin are distributed
principally among 14 investigations which account for 62.8 percent
of the total cost to date and 68.1 percent of the fiscel year 1959

costs as summarized below:

Project

Glen Canyon

Flamlng Corge

Navajo

Curecanti

Central Utah (initisl phase)
Seedskadee
Animas-la Plata
Dolores

Savery-Pot Hook
Buckskin

Upper basin, general
Sen Juan-Chama
Blue~South Platte
CGunuison=-Arkansas

Total
Remaining studies (51)
Total costs

Fiscal year 1959 Cumulative to June 30, 1959

& $ 628,242

- 87,083
- 96,923
- 1,067,730
- 410,528
Togi 435 299132
0 9
2:341 236,566
49,266 279,419
876 ' g%ﬁ’ggg
18,8
207 580,242
- 1 0
289,726 5,668,736
135,656 3,367,882
$425,382 $9,036,618
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Investigations costs in the lower basin were incurred pri-
marily on six investigations which account for 81,9 percent of the
total costs to date and 88,6 percent of the fiscal year 1959 costs
as follows:

Filscal year Cumulative to

Project 1959 June 30, 1959

Bridge Canyon $ 10,455 $ 307,589
Middle Gila River 83,629 246,329
Lower Coloradc River, general - 186,288
Hurricane Division~-Dixie Project 2,162 151,086
Marble Canyon 38,125 125,867
Central Arizona - 108,904k

Total 134,371 1,126,103
Remaining studies (29) 17,336 249,602

Total $151,707 $1,375,705
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ACCOUNTING AND FINANCIAL POLICY

DEVELOPMENT OF ACCOUNTING SYSTEM

The accounting system used by the Bureau of Reclamation 1s
based on recognized accounting principles with the accounts for
power operations generally maintained in accordance with the unl-
form system of accounts prescribed for public utilities by the Fed-
eral Power Commission under the Federal Power Act (16 U.S.C. 825b).
This system was developed Jointly by representatives of the Office
of .the Secretary of the Interior, the Bureau of Reclamation, the
Bureau of the Budget, the Department of the Treasury, and the Gen-
eral Accounting Office. An interagency committee, composed of rep-
resentatives from these five offices, undertook in May 1948 to de-
velop an accounting system for the Bureau of Reclamation that
would afford financial control by management over operations and
would inftegrate budgeting, programing, accounting, and reporting.

A system that encompasses these features was developed and put
into effect in July 1950,

The system of the Bureau is based on accrual accounting and
distingulshes between capltal and revenue expenditures, Capital
expendltures are charged to flixed asset accounts, and revenue ex-
penditures are charged to operations, The Bureau prescribes a
work-order system for accumulating costs incurred for each kind of
project work, Work orders are issued in accordance with approved
programs and classified according to the uniform cost classifica-
tions,

COST ACCOUNTING PRACTICES

Costs of administrative and ¢ther services rendered by other
Federal agencles that beneflt Bureau activities are not borne by
the Bureau when not assignable to projects prusuant to law or ad-
ministrative policy. These services lnclude rentals and other ben-
efits furnished without charge by General Services Administration
and other Federal agencles; death and disability claims on account
of Bureau employees pald by the Bureau of Employees' Compensation,
Department of Labor; and the amounts applicable to the Bureau's op-
erations of the Government's contribution to the Civil Service Re-
tirement System prior to July 1957,

The costs of the Commlissloner's Office, Washington, D.C., and
a part of the costs of the Commissioner's Offlce, Denver, Colorado,
and the regional offices of the Bureau of Reclamation are paid
from an appropriation to the Bureau for general administrative ex-
penses, and the costs are not distributed to projects. These
costs are nonreimbursable under the act of December 5, 1924, as
amended (43 U,S8.C. 377).

Provislons for accrued annual and sick leave of employees are

not included in property costs and operating expenses by the Bu-
reau., The amounts of salarles and wages pald to employees while
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on annual or sick leave, however, are charged to property or oper-
ating expense accounts,

DEFTICIENCIES IN ACCOUNTING FOR INTEREST
DURING CONSTRUCTION

Our review disclosed the following defilciencies in the Bu-
reau's accounting for interest during construction,

Improper computations of interest during construction
-on ‘the Colorado River Storage Project
and particlpating projects

Significant costs have been improperly excluded from the base
used by the Bureau to compute interest during construction on the
Government's investment in interest-bearing purposes of the Colo-
rado Rlver Storage Project and participating projects,

The authorizing legislation for the construction of the Colo-
rado River Storage Project and participating projects provides that
interest during construction be computed on the construction costs
allocated to power and municipal water purposes at a rate deter-
mined by the Seeretary of the Treasury. Accordingly, interest dur-
ing construction has been computed at a rate of 2,875 percent on
the Glen Canyon and Flaming Gorge storage units and the Transmis-
sion Division of the Storage Project and of 3,25 percent on the
Vernal Unit of the Central Utah participating project.

The Bureau's computations of interest during construction
have been made in accordance with instructions issued May 10, 1957,
by the Commissioner of Reclamation., These instructions provide
that the following costs will be excluded from the base used to
compute interest during construction,

1., Significant nonappropriation cost or property transfers,

2, General investigations costs financed from (a) Upper Colo-
rado River Basin Fund, (b) Colorado River Development Fund,
and (¢) Reclamation Fund. '

3. Cost of materials and supplies inventory,

4, Contract costs for fabrication of machinery and equipment
prior to avallability for use at the site,

5, Unpaid cosﬁs——contract holdbacks,

6. Contributions in ald of construction ineluding fund trans-
fers from other governmental agenciles,

T. Payments to contractors for erection of speclal plant and

equipment until recovered through reduction of contractors
earnings,
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8. Cost of construction faeilities including general property
until depreciation expense is recorded on such assets,

We believe that the exclusion of items 1, 2a, 2¢, 3, 4, 7,
and 8, above, from the base used for computations of interest dur-
ing construction is generally improper and precludes reasonable
computations of the interest cost on the Govermment investment in
interest-bearing purposes because all of these items have required
investment of reimbursable funds by the Government, We did not
make a computation of the amount of interest that the Bureau did
not record because of these Improper exclusions; however, such
amount would be substantlal both in total and in its relationship
to the amount of interest actually recorded by the Bureau, The
significance of the amounts improperly excluded from the Bureau's
interest computations is indicated by comparing the costs of
$54,274,503 (of which about 91 percent was allocated to interest-
bearing purposes) used in the Bureau's fiscal year 1959 computa-
tions with the exclusions of $26,551,479 (before allocatlon to
interest-bearing and non-interest-bearing purposes) which we con-
gider improper. The exclusions of $26,551,479, which we consider
improper, consist of (1) the undepreciated cost of construction
service facilities ($15,096,810), (2) payments to a contractor for
a concrete plant ($4,500,000) and power generating facilities used
for construction purposes ($2,100,000), %3) advances to contrac-
tors for materials ($3,880,161), (4) investigative costs ($924,473)
?gd, (5))Government-furnished material received but not installed

50,035).

Interest during construction not recorded
in accounting records for Collbran project

Bureau of Reclamation repayment studies for the Collbran Proj-
ect show lInterest during construction on the (overnment's invest-
ment in power facilities as a cost to be repald from power reve-
nues, However, although construction of the project started in
the fiscal year 1957, no amounts for interest during construction
had been recorded in the accounting records at June 30, 1959,

We believe that full disclosure of the financial positlon of

the projJect requires the recording of interest during construection
In the accounting records,

Recommendatlon to the Secretary of the Interlor

For purposes of obtaining consistency, comparability, and ac-
curacy of financlal data on all commercial power and municipal
water-supply operations of the Department of the Interlor, we rec~
ommend that the Secretary of the Interior adopt a pollicy for re-
cgrging interest during construction based on the following prin-
ciples:

1. Simple Interest during construction should be computed on
the Government's Investment In project purposes required
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to bear Interest by law or administrative policy estab-
lished pursuant to law., The procedures utllized to com-
pute intepegst on the Government's investment in Interest-
bearing oses should be such that no significant

amounts of reimbursable Government investment are excluded
from the computations. Also, the computation of interest
should begin upon conversion of unexpended funds from cash
to construction materials, equipment, supplies, advances,
or other forms of resources to be used in project construc-
tion,

2, The computed costs of interest during construction on proj-
ect purposes required to bear interest should be recorded
in the projecet accounting records.,

By letter dated August 25, 1959, the Administrative Assistant

Secretary of the Interlior advised us that these matters are under
review by the Department,
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SCOPE OF AUDIT

Our sudlt of the Bureau of Reclamatlont®s water resources de-
velopment program in the upper Colorado Rlver basln included re=-
views of activities and selected examinations of financlal trans-
actions in the following manner:

1.

2.

3.

4,

We reviewed the basic laws authorizing the actlvities, and
the pertinent legislative history, to ascertailn the pur-
poses of the asctivities and their intended scope.

We ascertained the policiles adopted by the Bureau and re-
viewed the policies for conformence with baslic legislatlon.

We reviewed the procedures followed by employees of the
Bureau to determine the effectiveness of the procedures,

‘We 414 not make a detalled audlt, but we examined certain
selected transactions for fiscel years 1957-59 to the ex-
tent deemed appropriate for the purposes of this report,
Our exemination was made with due regard for the nature
and volume of transactions and the effectiveness of interw:
nal control including internal audits. The examination of
trensactions was conducted at the Salt Lake City, Utah
(Region 4), Bureau of Beclamation, regional office. Cerw
tain supplemental data relating to the Colorado Rlver Stor-
age Project and particlpating projects was obtalned from
the Upper Colorado River Office located at Salt Lake City,
Utah, and reglonal offices located at Denver, Colorado;
Amarillo, Texasj; and Boulder City, Nevada.

The proJjecte under audit were the Colorado River Storage Proj=-
ect end participating projects and the individually authorized
projects located within the basin.
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OPINION OF FINANCIAL STATEMENTS

The accompanying statement of assets and liablillities (sched-
ule 1) and related statements of operations (schedules 2 and 3)
are based upon the Bureau of Reclamation®s accounting records.
These financial statements present on a combined basis the assets
and liabllities of the Bureau in the upper Colorado Blver basin,
except for certain exclusions noted on page 57 of this report.

In our opinion, the accompenying financliel statements present
fairly for these projects the financial position at June 30, 1959,
and the financlial results of operations for the flscel year then
ended, except for the condition set forth in the followlng para-
graph, the full effect of which cannot now be determined.

The amounts recorded as interest during construction are un-
derstated on the books of account, Certaln costs should not have
been excluded from the base used in computing interest during con-
struction for the Colorado River Storsge Project., Moreover, in-
terest during construction of the joint- and single-purpose faclil-
ities applicable to the power investment in the Collbran Project
has not been recorded in the accounts of that project.
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DEPARTMENT OP THE INTERIOR

SCHEDULE 1

BUREAU OF RECLAMATION
UPPER COLORADO RIVER BASIN

STATEMENT OF ASSETS AND ‘LIABILITIES (note 1)
JUNE 30, 1959
ASSETS LIABILITIES .

Colorado River
Storage ProJject

Colorado River
Storage FProject
d

and Individually an Individually
participating authorized participating authorized
Comblined projects projects Combined projects projects
PLANT, PROPERTY, AND EQUIPMENT: INVESTMENT OF U.S. GOVERNMENT AND ACCUMULATED

Completed works (note 2) $ 37,425,656 '$ 1,599,704 $35,825,952 EXCESS OF REVENUES OVER DEDUCTIONS:

Construction work in progress (note 3) 90,971,132 85,485,555 5,485,577 Congressional appropriation Msmnw Msoam SW $167,316,639 $118,821, 402 $48,495,237

Construction service facllities, less accumu- Cost and property transfers (net) (mote 11 5,808,740 4,313,240 1,495,509
lated depreciation of $1,244,715 (note 4) 15,466,967 15,096,810 370,157 Interest on Federal investment (note 12) 1,560,379 1,580,379 -

Total plant, property, and equipment 143,863,755 102,182,069 41,681,686 174,585,767 124,695,021 49,990, 746
Deduct: .
Charge-offs authorized by the Congress \
(note 13) 4,717,565 - 4,717,565
Funds returned to the U.S. Treasury ~
EXAMINATTONS AND SURVEYS, INCLUDING ADVANCE PLAN- {note 14) 12,716,549 ankom 12,684,144
NING (note 5) 5,209,959 5,164.103 45,856 Nonrelmbursable expenses (note 15) 239,945 09,417 170,528
17,674,059 101,822 17,572,237
Net Investment of U.S. Government 157,011,708 124,563,199 32,418,509
CASH AND CURRENT ASSETS: Accumulated excess of revenues over deduc-

Unexpended funds in U.S. Treasury for con- tions: n
struetion and operation and maintenance Accruing to U.S. Government 652,629 24,235 028, 364
(note 6) 22,868,397 21,222,060 1,646,337 Pending distribution 43,270 6,754 36,516

Deposit funds (note 7) 5,375,909 5,325,632 50,277 &

Accounts receivable 184,748 180,616 4,132 Total excess of revenues over deduc- . i

Materials and supplies 123,041 107,795 15,246 tions {schedule 2) 695,899 30,989 664,910

Prepayments and advances to other Government -
agencies and Bureau offilces 614,457 372,075 242,382 Total 157,707,607 124,624,188 33,083,419

Total cash and current assets 29,166,552 - 27,208,178 1,958,374 REPAYMENT REALIZED FROM OTHER SOURCES (note 16) 338,742 - 338,742
REPAYMENT CONTRACTS--MATURED 6,488,214 - 6,488,214
CURRENT AND ACCRUED ILIABILITIES:
Accounts payable including accrued payroll
and contractors' earnings 3,119,789 2,821,104 298,685
OTHER DEBITS: Other current and acerued liabilities 5,365,010 5,314,733 50,277

Other work in progress 26 26 - Credit due water users--operating surplus

Deferred and unmatured receivables (note 8) 1,697,525 - 1,697,525 (schedule 3) 28,535 - ___ 28,535

Trangitional development costs (note 9) 71,827 - 71,827

Other deferred debits 203,149 275,625 17,524 Total current and accrued llabilities 8,513,334 8,135,837 377,497

Total other debits 2,062,527 275,651 1,786,876 ADVANCE COLLECTIONS AND OTHER DEFERRED CREDITS MwmnOM# ILMWL.MM I..EPI.M
RESERVE FOR REPAYMENT REDUCTIONS AUTHORIZED kn.NHNnMM - &L.H...?MM
CONTRIBUTIONS IN AID OF PROJECT DEVELOPMENT AND
CONSTRUCTION (note 17) 2,201,297 1 1 1 NMMNBM
. Total liabilities and investment of
Total assets $180,302,793  $134,830,001 $45,472,792 U.S. Government $180,302,793  $134,830,000  $45,472,792

The explanatory notes and comments on the financial statements on pages 57 through 64 are an integral part of this statement.

The opinion of the General Accounting Office on the financial statements appears on page 52.
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SCHEDULE 2
DEPARTMENT OF THE INTERTIOR
BUREAU OF RECLAMATION
UPPER COLORADO RIVER BASIN

STATEMENT OF NONOPERATING AND MISCELLANEOUS INCOME (NET)
FOR FISCAL YEAR 1959 AND CUMULATIVE TO JUNE 30, 1959

Colorado

River

Storage Individ-

Project nally
and partici- author-

pating ized

Combined projects projects
FISCAL YEAR INCOME (NET):

Rental of grazlng and

farming land $ 3,704 $ 2,839 $ 865
Rental of water for

power 4,204 - 4,204
Rental of bulldings and

‘houses 2,000 2,000 -
Rental of land (oil and

gas leases) 400 - 400
Sale of timber 242 - 242
Sale of sand and gravel 350 350 -
Boat concessions 163 - 163
Miscellaneous 625 - 625

Total fiscal year in-
come (net) 11,688 5,189 6,499

PRIOR YEAR INCOME (NET):
Cunmulative to June 30,

1958 712,963 24,358 688,605
Adjustments applicable to
prior years -28,752 1,442 ~30,194

Total prior year in-
come (net) 684,211 25,800 658,411

Total excess of in-
come over deduc-
tions-~June .30,

1959 (schedule 1)  $695,899 $30,989 $664,910

The accompanying explanatory notes and comments on the financlal
.8tatements on pages 57 through 64 are an integral part of this
statement, ‘

The opinion of the General Accounting Office on the financlal
statements appears on page 52,

29



SCHEDULE 3
DEPABRTMENT OF THE INTERTIOR

BUREAU OF RECLAMATION
UPPER COLORADO RIVER BASIN

STATEMENT OF RESULTS OF WATER OPERATIONS
FOR THE ACCOUNT OF WATER USERS
FOR FISCAL YEAR 1959 AND CUMULATIVE TO JUNE 30, 1959

Eden Mancos Pine
Com= Proj- Proj)- Rlver

bined ect ect Prolect
FISCAL YEAR 1959 OPEBATIONS:
Revenues:
Operation and malntenance as-
sessments or accruals $30,626 $14,741 $11,385 $4,500
Fees from lssuance of boat
permits L,182 - 216 3,966
Rental of bulldings 8&8 - hés 390
Miscellaneous 343 - 143 200
Total revenues 36,009 14,741 12,212 9,056
Operation and maintenance expenses: _
Storage system 17,572 640 8,232 8,700
Carriage system 2,041 2,041 - -
Distribution system 5,528 5,528 - -
Drainage system 36 36 - -
General and administrative ex-
penses 3,945 2,465 790 - 690
Total operation and maine
tenance expenses 29,122 10,710 9,022 9,390

Net excess of revenues over dew ‘
ductions, fiscal year 1959 ¢ 6,887 ¢ k,031 $ 3,190 $ =334

CUMULATIVE OPERATIONS:
Net excess of revenues over de-
ductions to June 30, 1958 $21,648 $13,361 $ 4,130 $4,157
Fiscal year 1959 6,887 _4,031 3,190 . =334

Credit due water users~~oper-
ating surplus, June 30, 1959

(schedule 1) $282232 $1Z!222 $_7,320 $2!822

The acoompenying explanatory notes and ocomments on the flnanclal state-
ments on pages 57 through 64 are an integral part of this statement,

The opinion of the CGeneral Accounting Office on the financial state-
ments appears on page 52,
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DEPARTMENT OF THE INTERIOR

BUREAU OF RECLAMATION

UPPER COLORADO RIVER BASIN

1. Basis of preparation

The financial statements combine amounts recorded by the Bu-
reau of Reclamation for projects located in the upper Colorado
River basin., Projects included in the statements counsist of the
Colorado River Storage Project and participating projects and 10
individually authorized projecte in the upper Colorado River basin,
Certain features of projects located outside the upper basin area
which divert water from the upper Colorado River basin are eX-
cluded, These features consist of diversion tunnels conatructed
as part of the Sanpete and Provo River Projects, located in cen-
tral Utah, and the Colorado-Big Thompson Project, located in north
eastern Colorado, which is integrated with the Missourl River ba-
sin system,

Financial data for the Colorado River Storage Project in-
cludes expenditures to date for the Glen Canyon, Flaming Gorge,
and Navajo storage units, the Transmission Division, and the
Vernal Unit of the Central Utah and Paonia participating projects,

Financial data for the Curecanti Unit of the Colorado River
Storage Project and the other particlpating projects ls being
maintained by the Bureau under a single entity entitled "Advance
Planning® until such time as construction of these projects is
started,

Excluded from this statement are costs of investigstions re-
lated to projects or units not yet authorized, general administra.
tive expenses, and cost of soil and molsture comservation opera-
tions, which, though integral components of river basin develop-
ment plans, do not affect the financial presentation of power and
water operations,

2, Completed works

Completed works are classified on the basis of funotional use
of the facilities by project as follows:
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Other

Multiple- Electric physical
Project Total PUIPOSS power property
Paonia $ 1,599,704 $__ = 1599,70L = $=
Eden 7,053,908 - 7,053,908 o -
Moon lLake 1,799,859 - 1,799,859 o -
Strawberry ‘

Valley 3@4859#20 - 35332,530 91,804 61,086
‘Seofield 043,837 943,837 e - -
Uncompahgre 8,965,959 - 85,965,959 - -
Grand Valley 5,994,769 - 5,781,100 213,669 -
Fruitgrowers

Dam 200,309 - 200,309 - -
Pine River 3,466,830 - 3,466,830 w -
Mancos 3,915,061 = 3:915,0631 = =
Individually

authorized

projects 35,825,952 943,837 34,515,556 305,473 61,086

Total $37.425,656 $ghg!§32 $3621;§a§6g $§g§§uzg @g;!gsé

Completed works are genmerally stated at original cost to the
Bureau,

Multiple-purpose plant is plant operated for the benefit of
two or more purposes, The Secretary of the Interior allocated the

total estimated costs of the Scofield Project to irrigation, flood
control, and fish and wildlife,

Accumulated costs for construction work in progress of the
Colorado River Storage Projeect and individually authorized projects
are classlfied by the Bureau as follows:

Coustruction Interest
work in during
Zotal Drogress gongkbruction
Colorado River Storage Project
and participating projects:
Glen Canyon $66,475 491 $65,070,450 $1,405,044
Flaming Corge 64792,982 6,645,432 147,550
Nava Jo 9,119,676 9,119,676 -
Transmission Diviasion 458,227 451,288 6,939
Paonia 1,564,206 1,564,206 -
Central Utah (Vernal Unit) b9 1,074 124 8Lé
85,485,555 83,925,126 1.560,979
Individually authorized projecta: . )
Eden 707,936 707,936 -
Collbran 4,560,353 k ;560,353 -
Grand Valley (rehabilitation) 217,288 217,288 —
5.1485,572 54585,5727 -
Total $30,021,132 $82,1410,253 #12960,329
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Construction service faclilities cousist of cranes, trucks,
automobiles, warehouses, office buildings, town sites, housing,
construction camps, and similar items used in carrying out con-
struction activities,

Depreciation is provided on most of these assets and is dis-
tributed to construction work in progress and other cost accounts,

5. Examinations and surveys,
including advance planning

Costs of examinations, surveys, and studies of authorized
projects, including formulation of plans, preparation of designs
and specifications, and similar activities, are included in this
account,

Investigations costs applicable to authorized units or proj-
ects which have not been included in counstruction accounts are as
follows:

Fund Source -
Construc= Colorado Upper
tion and River Colorado
rehablli- develop=- Biver Reclama-
General investlszations Total tation ment bvasin tion

Colorado River Storage
Project and participat=
ing projects?
Advance planning $5,145,309 § - $1,807,698 $2,599,346 $738,2652
Investigations of
abandoned WOrkS—=
Paonia 18,794  18,704P - B =

5,164,103 18,794 1,807,698 2,999,346 238,265

Individually authorized
projects:
Investigations of
abandoned or unpro-
gramed works:

Eden Project - 33,779 33,779 - - -
Grand Valley Projl-
ect 12,072 12,072 = - -
. __b45.856 43,836 - - -
Total $5,209,959 $64.650 $1,807.698 $2.999,346 $238,265

8 Includes contributions of'$5h,613 by the State of Utah and $5,378 by water
users,.

beosts incurred prior to reauthorization by the Colorado River Storage Project
Act, '
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Unexpended funds in the United States Treasury are classified
as follows:

Available for Not
Payment of avall-

Balances Jlisbllities Obligation able

Upper Colorado River

Basin Fund $20,338,353 $18,808,389 $1,529,964 § -
Operation and maine
tenance 35,231 3,630 11,177 20,424
Construction and re-
habllitation 2,404,813 _2,229,978 __ 264,835 -
Total $22,868,397 $21,041,997 $1.805,976 $20,424

7. Deposit funds

The principal items in this account are holdbacks on contracts
pertaining to construction of storage unite of the Colorado River
Storage Project and participating projects, the Collbran Projéct,
and the Eden Project amounting to $5,325,632, $43,212, and $7,065,
respectively,

Deferred and unmatured receivables cousist of the following
itenms:

Unmatured contract amounts for repayment of costs of
reconstructing irrigation works owned by the irri.
gators of the Grand Valley Project $ 594,284
Other charges recoverable under irrigation repayment
contracts:

Operation and maintenance (7 projects) 693,11€
Interest and penmlties (3 projects) 390,586
Property trensfers (4 projects) 19,539

Total $13§2§*§§é

Transitional development costs are classifled as follows:

Settlers assistance costs: ,
Grand Valley Project $41,197
Strawberry Valley Project 94216

50,413

Future years capacity provision:
Eden Project 21431k
Total $21,827
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Settlers assistance costs represent the expenses of farm unit
settlement and development.

Future years capacity provision represents the operation and
maintenance coste of project features allocated to lands not pres-
ently under irrigation,

10, Conpressional appropriations (net)

Congressional appropriations (net) to the Bureau of Reclama-
tion for the upper Colorado Biver basin for fiscal year 1959 were
allotted as follows:

Construction and rehabilitation $ 3,813,122
Upper Colorado River Basin Fund 68,033,335
Total (net) $71,846,457

Congressional appropriations (net) in the financial state-
mente of the upper Colorado River basin program at June 30, 1959,
are classified, as to status, as follows:

St of fun
Unliquidated
Appropriation Total Unobligated obligations Expended (net)
Upper Colorado River Rasin Fund $116,175,335 $1,636,770  $16,940,627 § 97,597,938
Bureau of Public Boads 600,000 - - © 600,000
Construction and Hehabilitation 14,631,310 158,027 1,159,544 13,315,739
Reclamation Fund 23,517,705 - - 23,517,705
Water Conservation and Utility
Project Act of August 11, 1939 4 ,b69,268 - - L,u89,268
Construction, Water Conservation X
and Utility Project Act 1,817,461 - - 1,417,461
General Fund 1,797,295 - - 1,797,295
Emergency Fund, Bureau of Recla-
mation 55242 - - 5,242
Emergency Fund, Grand Valley
Project, act of July 1, 1954 23,678 - - 23,678
National Industrial Recovery Act
{NIEA) 3,764,904 - - 3,764,904
Emergency Relief Administration 324,185 - - 324,185
Public Works Administration 99,851 - - 99,851
Claims settlements (Court of
Claims awards) kho - - L4ho
Inorease in compénsation (Spe-
cial Allotment, WWI)’ 215,284 - - 215,284
Working Fund, Interior, Offlce
of Iand Utilization e 27H 4681 - - —l27k,681
Total $167,316,639 - $1,794,797 $18,100,191 147,421,671

11, Cost and property transfers (met)

Cost of equipment, materials and supplies, and services trang-
ferred to or from other projects within the Bureau of Reclamation,
or other Federal agencies, without a transfer of funds have been
.recorded by the Bureau as & part of the investment of the United
States Govermment, The net cost comprises:
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Appropriation transfer warrants:
Transfers to Bureau's Denver office to
finance coste of investigations and

other work in the basin $ 54,776
Nonappropriation property transfers (net):

Transfers from other Bureau projects 5,168,800

Transfers from other Government agencies 9645390

Transfers to non-Federal agencies -3,017

Other:

Estimated cost of property constructed

by Civilian Conservation Corps 191,800

Total $5,808,749

12, Interest on the Federal investment

Amounts recorded as Ainterest on the Federal investment 1n the
upper Colorado River basin have been allocated as follows:

Project Amount

Colorado River Storage Project and
participating projects:

Glen Canyon Unit $1,405,043
Flaming Gorge Unit 147,550
Central Utah 87
Trensmission Division e £2939

Total $1,560,379

Interest during constructlion is charged only on the Colorado
River Storage Project and participating projects, The interest
coets are established by computing simple interest on the balance
of the comstruction work in progress account, less certaln exclu
glone as provided for by Bureau policy, Interest rates of 2,875
percent for the CGlem Canyon and Flaming CGorge Units end the Trans-
mission Division of the Storage Project and 3.25 percent for the
Central Utah participating project were estadlished by the Secre-
tary of the Treasury in accordance with the authorizing act., The
costs excluded from the base in the fiscal year 1959 interest com-
putations amounted to $17,614,658 on the Glen Canyon Unit, $706,806
on the Flaming Gorge Unit, $150,000 on the Transmission Division,
and $495,327 on the Central Utah project. Also excluded was the
undepreciated cost of construction service facllities totaling
$15,096,810,

These smounte represent net write-offs of comstruction costs
applicable to project lands reclassified as unproductive under auw
thority of the act of May 25, 1926 (44 Stat, 636, 637), as follows:
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Eroject Amount

Uncompahgre $2,878,139
Grand Valley 1.8 95426

Total charge-offs authorized by
the Congress $4,717,565

The Bureau has established a "Reserve for Repayment Reductions
Authorized® account which is contra to this account,

14, Funds returned to the United States Treasury

FPunds returned to the United States Treasury as shown by the
accounting records of projects in the upper Colorado River basin
comprise: -

Repayment contracts matured $ 6,361,635
Rental of grazing and farming lends 320,677
Rental of water 875,292
Interest and penalties 547,030
Miscellaneous cost credits (including
$1,600,555 from water rentals durlng
construction) 4,102,997
Rental of buildings 80,592
Miscellaneous 99,717
Power revenues 328,609
$12,716,549

15, Nonreimbursable expenses

The amounts recorded as nonreimbursable expenses are as fole
lows:e

Colorado
River
Storage Strave
Project berry Grand

{advance Moon Lake Valley Uncompahgre Valley
Total planning) Projest PEroject Prolect JProjest

NIRA expenditures $ 19,737 § - §7,032 § - $ 12,705 § -
General invegtigations, costs none

reimburaable by aot of May 6, 1949,

Public Law 56, Blat Cong. 134,735 - - - 134,735 -
Cogt of surveys from Denver office

{43 U,8,C. 466) : 14,763 - - 154 9,937 4,672
Coste of fire suppresgsion reimburged

to Utah County from emergency

mds ‘ 1.293 - - 1' 293 - -
Costs of quality of water studles

financed from Upper Colorado River .

Basin Fund £9,417 69,47 - -’ - -

Total §230,945 $69.M17 $7,032 1,447  $157,377  §4,672
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16. Repayments realized from other sources

This account consists of revenues and contributions from
water users which have been credited to water users® organlzations
in determining the original amounts due under their construction
repayment contracts. The items credited to the water users are as
followss

Power revenues $ 16,309
Rental of grazing and farming lands 227,907
Rentzal of buildings hl, 999
Contributions from water users 3,096
Other L6 431

Total $338,742

17, Contributions in aild
of project development end construction

Contributions in cash, property, or services for project de-
velopment and construction are recelved by the Bureau from states,
municipalities, assoclatiouns, snd individuals. The contributions
received through June 30, 1959, are as follows:

Contribution by Amount

State of Arizona for construction of &access

road to Glen Canyon Dam and Glen Canyon

Bridge $1,743,619
Public Service Company of Colorado for cone

struction of Grand Valley Project Power

Plant 210,500
State of Utah for investigations of: ,
Upper Colorado River Storage Projects $53,176
Moon Lake Project 8,093
Vernal Unit, Central Utah Project 34565
Emery County Project 1,436 66,270
City of Los Angeles, California, for investigations of
Glen Canyon Unit 60,000
Colorado State Highway Department for relocation of
state highway 59,217
State of Colorado for investigation of the Curecanti
Unit 35,000
Other 26,691
Total $2,201,297

pr e e g
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APPENDIX A

REVIEW REPORT ON REPAYMENT ANALYSES
OorF
COLORADO RIVER STORAGE PROJECT AND PARTICIPATING PROJECTS

Federal Power Commission

San Frencisco Regional Office
October 1959

Introduetion

On June 26, 1959, in a letter to the Chairmen of the Federal FPower
Commission, the Comptroller General of the United States asked to have
Federal Power Commission engineers assist the Genersl Accounting Office
in a review of repayment analyses of the Colorado Rlver Storage Project.
The two repayment anslyses are: (1) the Bureau of Reclamastion's report
of December 1958, titled "Financial and Economic Analysis, Colorado
River Storage Project and Participating Projects;" and (2) a report
identified as being prepared by the Colorado River Board of California
under date of May 1959, titled “Repayment Analysis, Colorado River
Storage Project Units and Power Features of Central Utah Project," here-
inafter referred to as the Board's report. In response to the request
of the Comptroller General, the Commission agreed to have its staff
engineers make an appraisal of the engineering and hydraulic criteria
which were used in the repayment analyses to estimate the firm power
capebilities and anticipated power revenues. Such an appraisal is con-
.tained in this report by the Commission's San Francisco Regional Office.
No attempt has been made to make an independent repayment analysis. ‘

Water Supply

The Board's report criticizes the Bureau's use of the 32~year stream-
flow period from 1914 to 1945 because this period does not include the
low runoff period from 1946 through 1956. It also states that the
32-year period from 191k to 1945 is overly optimistic and that "the
flow data for years prior to 1922 are estimates of questionable accuracy."

A review was made of the estimated and gaged flows of the Colorado
River at lees Ferry for the 63-year period from 1896 to 1958. A hydrow
graph of this 63-year period on en annual (water-year) basis is attached.
It shows "present modified" flows which, as defined on page 18 of the
Bureau's report, are those flows vhich would have occurred in the past
had the present level of development end depletions been in full effect.

A gaging station at Iees Ferry has been meintained by the U. S. Geo-
logical Survey (USGS) since the summer of 1921. According to the published
USGS Water Supply papers, the recorded flows at Iees Ferry, for the water
years 1922 through 1958, are excellent.
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The flows for the period from 191k to 1922 are based on correla~
tion studies using the combined runoff of the Colorado River at Cisco,
Green River at Green River, Utah, end San Juan River near Bluff.

These three gages measure the runoff from about 81 percent of the
drainage area sbove lees Ferry. Moreover, the average flow from the
watershed sbove these three gages is approximately 96 percent of the
average flow at Iees Ferry. Since the three gages were in operation
by 191k, the flows at Lees Ferry for the eight years (191%-1921) can
be very accurately estimated. To ascertain the degree of accuracy in-
volved, Mr. Douglas D. Iewis, District Engineer for the U.S. Geological,
Survey at Tucson, Arizona, wae contacted. He reported that, using the
period 1928 to 1958 as the period for correlation, a stendard error was
found, on an annual basis, of 1.2 percent. Flows for the years 1914 to
1922 are, therefore, considered excellent.

Regarding the asccuracy of the estimates for 1896-1913, Mr. Lewls
reported that, while there seems to be no known method by which the
probable error can be estimated for these earlier years, the estimsted
runoff figures (which are published in Water Supply Paper No. 1313)
are probably as good as any that can be derived from existing datsa.

He further expressed the view that it is doubtful that, on an annual
basis, eny gross errors have been introduced, and that those errors
vwhich are inevitable are undoubtedly of a compensating nature.

These earlier Fflows (1896-1913) are based on records at gaging stas
tions ebove Iees Ferry which measured the flows from & smaller propor-
tion of the total drainage area at Lees Ferry. Consequently, the
accuracy of the estimated yearly flows at lees Ferry is considered to
vary from fair to good for these 18 years.

Attached to this report is a copy of Mr. lewis' letter of August 19,
1959, concerning the estimated flows of the Colorado River at Iees Ferry.

The Bureau assumed for purposes of their report that present modi-
fied flow conditions will exist watil about 1963, which approximates
the start of the Glen Canyon reservoir filling period. The average
annual irrigation depletion corresponding to present modified flows is
ebout 2,550,000 acre~feet. For the purpose of comparing the runoff
years to be included’' in the payout period of analysis, present modified
flow conditions are used as a basis of these comments. J:/ Since water
supply is a primary factor in determining project power benefits, the
problem is to estimate the probable runoff over the payout period of the
Colorado River Storage Project. The 63 years of measured and estimated
flows at Lees Ferry from 1896 to 1958 are used herein as a yardstick of
availeble future water supply. The Bureau's study shows repayment of
total power and irrigation costs of the authorized storage uwnits in

y The Bureau and the Board used the same schedule of depletions to
modify historic flows for conditions beyond 1963.
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49 years, compared to 7O years in the Poard's study. For the purposcs
of this report, comparisons are made on the hasis of a 50-ycar repayment
period, since Public Law 485 specifies that reimbursable power and irri-
gatbion costs must be repaid within that period.

It will be noted from the hydropgraph that the average ennual flow
for the 63-year period is 12.7 million acre-feet, as compared with the
Bureau's 32-year average of 13.1 million acre~feet per year. Both of
these quantities are somewhat higher than the average annual flow of
11.8 million acre-feet for the 36-year period (1922-1957) assumed in the
Board's report. The Bureau's 1914-1945 average is only about 3.1 per-
cent higher then the 63-year average, while the Board's 1922-1957 average,
which includes a predominance of dry years, is about 7.l percent lower
than the 63-year average. This might indicate that the Bureau's stream-
flow period gives an average flow that is somewhat more representative
of the long-term average flow of the Colorado River than the streamflow
period used in the Board's report. However, the 50~year payout period,
using the Bureau's flows, includes a repetition of the years 1914 through
192h which were mostly wet years, so the actual average annuel water sup-
ply in the 50-year period is 13.6 million acre-feet, or 7.l percent
greagter than the 63-year average of 12 T nillion acre-feet.

For the same 50-year period, using the Board's flows end its as-
sumption that a dry period would follow the initial filling of the
reservolirs there would be a repetition of the years 1931 through 1938
vhich were mostly dry years, so the comparable 50-year average annual
water supply is 11.6 million acre~feet, or 8.7 percent less then the
63-year average of 12.7 million ecre-feet.: Consequently, it appears
thet the Board has been even more pessimistic regarding water supply
than the Bureau has been optimigtic.

The average annual present modified flow at Iees TFerry for the
50~year period from 1909 through 1958 is 12.0 million acre-feet, which
is prectically the ssme as the G3-year average of 12.7 million scre~
feet. A logical epproach in this matter would be to use the 50 years
1909 through 1958 in the 50~year repayment analysis.

Insofar as the adverse streamflow periods are concerned, the lowest
10-year period of streamflow was that from 1931 through 1940, with an
average flow of only 9.6 million acre-fcet.  This compares wilth the
10~year average of 10.8 million scre-feet for the periods 1946-1955 and
1947-1956. The low-flow period from 1896 through 1905 averaged 11.3
million acre~feet. Therefore, the streamflow records used by both the
Bureau and the Board included the driest decade in the entire 63~year
rerlod, but the records used by the Bureau also included meny of the
wettest years of record and these were repeated in the repayment period.
On the other hand, during the same 50-year period, the Board repeated
eight of the yeers in the driest decade of record.
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Initial Filling of Reservoirs

The Board'!s report questions the Bureau's assumption of average
runoff conditions during the initial filling period of the four major
gtorage units in the Colorado Storage Project. On page 6, the Board's
report stetes:

"The Bureau studies assume initial filling of an aggre-~
gate amount of about 25,000,000 acre-feet of surface capacity
between 1962 and 1969. Runoff conditions during 1962-69 are
unpredictable, and streamflow may or may not be large enough
to £ill the storage reservoirs while releasing sufficlent water
for downstream requirements. In this respect, the Bureau once
again assumes the most favoreble conditions." '

This statement is not strictly correct. First, examination of the
teble on page 22 of the Bureau's report indicates that the filling period
is actually April 1961 through March 1971 instead of "between 1962 and
1969"; second, the water retained as storage during the initial filling
period is 23,500,000 acre~feet instead of 25,000,000; and, third, the
assunption of epproximately average ruwmoff during the filling period is
not "the most Ffavorable conditions." A much more favoreble condition
would be the sssumption of a l0-year webt period during the initial £ille
ing period, such as that from 191% through 1923, which has an average
ennual present modified flow of 15.9 million acre~feet, This is about
21 percent greater than the 13.1 million ecre-feet used by the Bureau.
As previously indicated, the 13.1 million acre-feet is the average of
the 32 years, 1914 through 1945, and it is slightly higher than the
63~year average of 12.7 million acre-feet.

An assumption of average runoff during the filling period is con-
sidered reasonsble. However, the possibility of & recurrence of the
1931-1956 critical streamflows during the Glen Canyon filling period
should be considered. Consequently, a preliminary study of this possi-
bility was made in this office on the basis of the following criteria:

1. Monthly streamflows into Lake Mead are unregulated;/ 1970
depleted flows, and these are corrected for evaporstion in Lake
Mead.

2. Releases from Hoover will average sbout 10.1 million acre-
feet per year during the filling period, since this flow is re-
quired to meet firm power requirements at Hbover.g/ (Page 5 of
Senate Document No. T7 gives total consumptive use below Hoover
at 8.9 million acre-feet per year by 1970.)

;/ That is, assuming no regulation by upstream storage at Flaming
Gorge, Curecanti, Navajo, and Glen Canyon reservoirs.

g/ Hoover has failed in the past to meet its firm power requirements
under existing contracts and it could do so again, with a repeti-
tion of the critical streamflows of 1931-1940 and 1953-1956.
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3. Start of Lake Mead operation ls April 30, 1959 (with 20.2
million acre-feet of usable storage available on this date),
which corresponds, for purposes of runoff, to April 30, 1933.
(April 30, 1959, is the latest date for which data on Hoover
plant and lake Mead were available in this office when this
study was mede. )

b, No runoff will be stored at Glen Canyon as long as Lake
Mead is below 17.0 million acre-feet of usable storsge (same
as S.D. T7).

Following the above criteria, it was found that lLake Mead would be
drawn down to 13.0 million sere-feet by December 1, 1961, the date Glen
Canyon Dem is expected to be closed; that while a little water would be
stored at Glen Cenyon in 1964 and 1965, all of this water would be re-
leased to help maintain the power discharge at Hoover of 10.1 million
acre-feet per year (essumption No. 2 above); that power generation at
Glen Canyon would start in July 1968, but outages would occur each year
until July 1973 due to reservoir drawdown below the minimum pool level;
and that Glen Canyon reservoir would £ill to 19.1 million acre-feet
(the same level as in the routings for Senate Document 101) by July 1978,
instead of March 1971 based on aversge inflows. However, a recurrence
of the ecritical flows of 1953 through 1956 would then require that the
storage in both the Glen Canyon and Ilske Mead reservoirs be drawn down
heavily in order to meet the 10.1 million acre-feet per year release at
Hoover.

On the basis of this study, it is concluded that the operation of
Glen Canyon could be eritical for 20 years or more if the 1933-1956
flows should recur beginning April 1959. Further, neither Hoover nor
Glen Canyon would fill completely during such a period of streamflow
if the present firm power demend at Hoover, requiring sbout 10.1 million
acre~feet of flow annually, is maintained. However, head and water for
both powerplants would be availasble continuously by July 1973. A later
check of this preliminary study indicates that the rule curve used in
the study for Hoover storage could be revised so that both Glen Canyon
and Hoover could operate continuously Ffrom July 1968.

It should be noted also that streamflows may be better than average
during the initial filling of the reservoirs. In that case results more
Tevorable than those shown in the Bureeu's report would be realized.

For purpose of anelysis, it is considered reasonsble to consider that
eversge streamflow would be realized during the initial filling of the
reservoirs.

Eetimated Amounts of Firm and Non-Firm Power

The Bureau and the Board differ in their method of estimating firm
energy, and they use different streamflows for estimeting the total
salable energy., It follows, therefore, that the estimated amounts of
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firm and non-firm energy would differ. Through 1969 the Board's report
uses the Tirm and non-firm energy estimated by the Bureau. After fiscal
year 1969, however, the Bureau's power production figures are greater
than those of the Board, as indicated in the table below:

Comparison of USBR and Colorado River Board of California
Egtimates of Salable Energy
(Million kwh per year)

H USBR : Colorado River Board
Fiscal : Non~- : : s+ Non=~ :
Year : Firm Firm : Total Firmm ¢ Firm : Total
1970 4200 550 750 4361 0 4361
1980 5700 1150 6850 14,883 90 4973
1990 5550 550 6100 4881 190 5071
2000 4850 0 4850 L5l 700 5hsh
2010 5400 1150 6550 4639 450 5089
2020 5200 800 6000 L5201 190 ki
2030 4850 350 5200 4h53 220 4673
20k0 4850 350 5200 4386 550 4936
2049 4850 350 5200 4319 70 4389

The Bureau's total output over the 50 years, 1964-2013, is 17.6 per-
cent greater than the Board's over the same period. Also, the Bureau's
firm energy output is 10.1 percent greater. '

M examination of the Board's reservoir routing studies 1ndicates
that they have based their firm energy on the average output during the
26-year "dry cycle" period, 1931-1956. This, of course, gives consider-
ably smaller results than the Bureau's study which was based on the
average ennual generation for each 10-year period "within the monthly
load pattern estimated by the Federal Power Commission." The total gen~
eration was, of course, based upon the 1914-1945 flows.

Of the Bureau's total output of about 284 billion kwh over the
50-year repayment period, about 12.3 percent or 35 billion kwh is non-
firm energy. As estimated by the Board, the total output over the same
50-year period is 242 billion kwh, of which about 6.4 percent, or
15 billion kwh, is non-firm energy.

It is believed that the total output figures, as estimated by the
Board, are too low because they are based on streamflows that are not
representative of the long-term average flow of the Colorado River.

(See the section on water supply.) Another important reason for the
difference between the Board's and the Bureau's estimates of power out-
put is the assumption as to plant efficiency. The Board's figures are
based on an average efficiency of 80 percent as compared with 83 percent
by the Bureau. The Bureau's estimate of 83 percent for plant efficiency
1s considered reasonsble.
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The Burcau's estimabes of power output during the repayment period
which begins in fiscal year 190) are based on the watcr ycars 191k
through 1945. The average Tlow during that period of years was used
through 1970, so water~year 1914 corresponds to year 1971 in the repay-
ment study. Because the streamflow record covers only 32 years, the
wet years beginning on 1914 are repeated at the 4Oth year of the repay-
ment study, year 2003. This agsumption incrcases the cstimated amount
of both firm and non-firm energy over what would be obtained by using a
50-year record of stream{lows., The increase would not, however, be pro-
portional to the incrcase in available water because some of the water
during a series of wet years is spilled. Using the Bureau's assumption,
the average annual flow at Glen Canyon would be 13.6 million acre-feet
during the 50~year period, as compared with the 32-year average of
13.1 million acre-feet and the average annual flow for the 50 years
1909-1958 of 12.8 million acre-feet. Although the fipgure of 13.6 would
be reduced somewhat by spills, it appears that the Bureau's cstimotes
of power output may be slightly optimistic.

The Bureau's criteria for estimating the proportion of energy out-
put that would be firm are considered reasonable. One reason for this
conclusion is the fact that the power from the project plants will be
absorbed in electric power systems having large installations of steam-
electric generating capacity. On the basis of a power market survey
made by this office in 1958 it is evident that all encrgy generated by
plants of the Colorado River Storage Project will be usable cither
directly in supplying loads or as fuel-plant energy replacement.

Repayment of Costs

A comparison of the Board's independent payoul study (Table 2 of
their report) with that shown on page 51 of the Bureau's report indi-
cates that the reason for the wide discrepancy in the payout dates and
"surplus net power revenues available to States by 2049," shown on
page 13 of the Board's report, is due to the differences in estimated
amounts of deliverable energy and in the apportionment of such encrgy
between firm and non-firm. The reasons for such differences have
already been discussed in this report. The Bureau and the Board used
the same unit rates for the sale of firm and non-Tirm energy so the
value of energy was not a factor in the differences.

The Board assumed the same deliverable firm and non-firm energy as
the Bureau through fiscal year 1969. Therefore, the differences in power
revenues do not begin until fiscal year 1970. However, due to the dif-
ferences in estimated revenues beginning in 1970, the Board's payout
enalysis indicates that the power investment would be paid out in fiscal
year 2028 or 65 years after the start of power production, as compared
with 46 years (fiscal year 2009) in the Bureau's study; also, the
Board's payout analysis indicates that the allocated irrigation costs
would be repaid by 2033, or TO years after the start of power production,
as compared with L9 years (fiscal year 2012) in the Bureau's study.
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Coste Allocated to Irrigoation

The Board contends that the Bureau's allocation of costs to irri-
gation is too large. The principal reason given is that an alternative
single-purpose river control system to permit anticipated Upper Basin
development and at the same time to meet III (d) obligations wnder the
Colorado River Compact need not be constructed for 50 years or more,
and then a relatively small, easy to Till, reservoir would be all that
would be required. This is in contrast to the Bureau's assertion that
large holdover storage reservoirs are needed to provide additional water
when required for compact fulfillment during prolonged periods of drought.
The Board's argument on this point appears to be academic because the
decision to provide holdover storage has been made. Furthermore, any
change in the allocation to irrigetion would not materially affect the
project payout period. In any event, the question of allocated costs
is not a factor in comparing the two repayment snalyses because the
same costs were used in both analyses.

On page five of the Board's main report, it is indicated in connec-
tion with the need for holdover storage in the Upper Basin, that a re-
lease of 75,000,000 acre-feet in a lO-year period to meet Article I11(a)
of the Colorado Compact is all that 1s required. However, reference to
colum 9 of Exhibits A-3, A-4, and A~5, and the explanatory notes fol-
lowing these exhibits, indicates that the minimum annual release from
Glen Canyon is not governed by firm power reguirements, but by the Upper
Basin delivery obligation. This is assumed there to be equal to the
Article III(d) obligation of 7.5 million acre-feet plus one-half of the
Mexican Treaty requirement of 1.5 million acre-feet, or a total of 8.3
million acre~feet annually. This would put the need for holdover stor-
age in the Upper Basin at about 1982, instead of the "50 years or more"
indicated in the Board's report. In addition, the Upper Basin may be
required to provide water equivalent to the chammel losses inherent with
one~half of the Mexican Treaty water.

Conclusions

1. The Bureau's estimates of potential generation were based upon
an assumed recurrence of 1914-1945 streamflows, whereas the correspond-
ing estimates by the Board were based upon an assumed recurrence of
1922~1957 streamflows. In a 50-year repayment analysis the usual prac-
tice would be to assume a repetition of the flows during the latest
50 years of record, which in this case would have been the years 1909~
1958, or 1908-1957 if the 1958 flows were not available at the time of
the analysis. The [lows used by the Bureau are higher than the average
flow during these 50 years vhile those used by the Board are lower.

2. The Bureau's agsumption of averape streamflow during filling
of the storage rescrvoirs ic reasonable. However, it used an average
annual flow of 13.1 million acre-leet, bascd upon the 32 years, 191l
1945, which is slightly higher than the 1909-1950 average annual Ilow
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of 12.8 million acre-feet, and the longer O3-ycar average amnual flow
of 12,7 million acre-feet. Althoush it is rcasonable to anticipate
average flows during the filling ol the reservoirs, studies show that
operation of Glen Canyon could be critical for 20 years or more 1f the
low flows of 1933~1956 should recur coincident with f£illing of the
reservoir.

3. The total energy outpult estimated by the Board is too low for
two reasons: (1) because it is based upon an average annual streamflow
of 11.6 million acre~feet which is substantially lower than the average
annual flow of 12.8 million acre-~feet which occurred during the 50 years,
1909-1958, and (2) because the assumed overall plant efficiency of 80
percent is low. The Bureau's estimate of a plant efficiency of 83 per-
‘cent is more reasoneble.

4., The Bureau's estimate of total energy output in the 50-year
repayment period may be slightly high, because it is based upon average
armual flows of 13.6 million acre~feet as compared with the average
ennual flows of 12.8 million acre-feet which occurred during the 50
years, 1909-1958. Reduction of these Flows to take account of spills
would reduce the indicated difference in the water available for gener-
ation.

5. The Bureau's method of determining the proportion of the total
energy that would be firm is considered reasonable. On the basis of
the anticipated power loeds in the market area, the Bureau's method
would indicate greater amounts of firm energy than would be obbained
under the Board's method, even if each derived its total estimate of
energy from use of the same streamflow records.

6. The Bureau's payout snalysis indicates that the power invest-
ment would be repaid in 46 years and the allocated irrigation costs in
49 years, whéreas the Board's payout analysis shows repayment of the
. power investment in 65 yvears and the irrigation costs in 70 years. In
both analyses the same project costs and the same wnit rates for the
sale of firm and non~firm energy were used. Therefore, the basic dif-
ference between the two analyses is in the different amounts of firm
and non~-firm energy estimated to be availsble and salable.

T. The Board's criticism of the Bureau's allocation of costs to
©drrigation is not a factor in comparing the two repayment studies because
the same costs were used in both analyses.

8. The time that will be required for the repayment of a water re-
sources development as large and complex as the "Colorado River Storage
Project and Participating Projects" is not susceptible of precise deter-
mination. Understandably, judgments will vary with respect to estimates
of what flows will occur over the repayment period, including the amounts
available- for power production. Iowever, it appears that the repayment
analysis made by the Bureau of Reclamation is reasonably realistic.

74



APPENDIX A

LOFY
Address Reply to: UN.LTED STATHS Water Resources Division
DEPARTMENT O i INTERIOR Surface Water Branch
District Engincer Geological Survey 2L6 Geolopy Building
U, S. Geological Survey Arizona District University of Arizona
P, O, Box 4126 Tucson, Arizona
Tucson, Arizona Avgust 19, 1959

Mr, Lesher S. Wing
Federal Power Commission
San Francisco, California

Discharge - Colorado River at Lee's Ferry, Arisz.
Dear Mr, Wing:

The original estimates of discharge for Colorado Rlver at Lee's
Ferry, Ariz. were made by Mr, E, C, LaRue and published in Water Supply
Paper 556. These records were reviewed by Mr, W, E, Dickinson and some
revisions by him were published in W,S.P, 918, At various times in
the past these records have been reviewed, with final revisions published
in W.S.P, 1313, It is highly doubtful if the records used in W.S.P. can
be improved and we hope that no further changes will be made,

For the period 191k through 1922, the final revisions were computed
on the basis of correlations of monthly runoff at Lee's Ferry with the
comblned runoff of Colorado River at Cisco, Green River at Green River,
and San Juan River near Bluff, for the period 1922 to 1950. The
correlation values so obtained were then applied to the combined flow of
the upper stations to provide computed monthly records for Lee's Ferry
from 191l to 1922. It was found that the records so computed were almost
identical with those in the Final Report of the Enpineering Advisory
Committee to the Upper Colorado River Basin Compact Committee, dated
November 29, 19L48. Accordingly, the figures in the aforementioned report
were published in W.S.P. 1313,

The probable error of these records would depend upon
(1) The standard error of correlation,

(2) The weighted error of records at Cisco, Green River,
and Bluff,

Using the period 1928 to 1958 as a period for correlation we have found
a standard error, on an annual basis, of 1.2 percent.

During the period October 1917 to February 1927 there was no gage
on San Juan River near Bluff, and, to fill in this period, it was necessary
to correlate the records near Bluff with those of San Juan River at
Shiprock, San Juan River at Farmington and Animas River at Durango. These
correlations are considered no Letter than fair. However, it should be
pointed out that the San Juan River normally contributes between 10 percent
and 20 percent of the discharge past Lee's Ferry., Thus a 15 percent error
in the records of San Juan River near Bluff would introduce a probable
error of less than 3 percent in the computed records at Lee's Ferry.

75



APPENDIX A

-2

Original estimates for 1895-1913 were also published in W.S.P. 596,
Some changes were made in W.S,P. 918, as revisions were made in the
upstream records on which the Lee's Ferry figures depended. There has
been subsequent review but no basis for any revisions to the records
published in W,S.P, 918. There seems to be no known method by which
the. probable error of these earlier records can be determined.

The stream flow records of Colorado River at Lee's Ferry, Arizona
have probably been given more critical examination than those on any
other river in the United States, both by the Geological Survey and by
other agencies. While the estimated or computed records are not to be
considered as good as the gaging station records, the runoff figures
published in W.S.P, 1313 for such periods are probably as good as any
that can be derived from existing data. It is doubtful that, on an
annual basis, any gross errors have been introduced; those errors that
are inevitable are undoubtedly of a compensating nature.

Very truly yours,

s/ DOUGLAS D. LEWIS
District Engineer

ce: Division Hydrologist

76



MILLION ACRE FEET

25

te——— 18 YEARS OF FAIR TO GOOD FLOW RECORDS

o— |0 YEAR AVERAGEsIL3 lJ

1914 ~-1245 (32 YEARS) AVERAGE=13.1 (USBR)

10 YEAR AVERAGE:=9.6
“.O.I 1

45 YEARS OF EXCELLENT FLOW RECORDS

qll 10 YEAR ><mx>om-_o.o|4

1925 1930 1935
WATER YEARS

S.F.R.0. EXTENSION

U.S.B.R. ESTIMATE

36 YEAR AVERAGE:=U.8 {STATE OF CALIFORNIA)
1909-1958 (50 YEARS) AVERAGE:=12.8

1940 1945

1896-1958 (63 YEARS) AVERAGE=12.7

FEDERAL POWER COMMISSION
SAN FRANCISCO REGIONAL OFFICE

OCTOBER 1959

HYDROGRAPH OF COLORADO RIVER
WATER YEARS 1896-1958

PRESENT MODIFIED ANNUAL STREAMFLOWS

AT GLEN CANYON DAM SITE

APPENDIX A

17



APPENDIX B

Mmoo

[

(( COLUMBIA

IDARO

RN © 8 e D B s e D s @ o

UTAH

COLORADO
BASIN

o e e o B i o 0 e e 0

~COLORADO

#Danver
L} SCOFIELD
IF

¢ 10 granp
+EMER [KS) VALLEY
COUNT M w\\\\
1Grand Sy )
Junction '\ eruirorowERs R
¢ ! o Colorado Springs e
@ Richiiold “‘o f D‘I\N\‘v 0+ PaoNIA pring
) o B
' 4
i . |

UNCOMPAHGRE 4
1

\
X;Lsm'm FORK W~
1

5

CURECANTI (S)
P

saard

LEGEND

UPPER COLORADO RIVER BASIN
#; Colorado River Storage Projacts, Parlicipating Projects,
: And Individually Authorized Projacts of
Department of The Interior
Purposs of Activity
1 leelgarion
P Power
M Municipal water supply

F Flood Control
{5) Storuge Unita

JUAN 'Wr,.e

SAN

- —

v

=
3
3

+ HAMMOND
i

ARI2ZONA
o = e - oot e

MEW MEXICO

Types and Status of Projects
Authorited {Nat Under  Completed
under Comtruction) Constroetion

¥

1 E l Dams and Reservoina

_" Caleeads River Stor, Pro),
' & %’h Storage Unite

H + Portialpating Pealacts
i

%ﬂ» lreigated Lynds

78





