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LETTER OF TRANSMITTAL

DEPARTMENT OF THB INTERIOR,
OFFICE OF THE SECRETARY,
: Washington, D. C., April 15, 1958.
Hon. Ricwanp M. Nixow,
President of the Senate,
Washington, D. C.

DeAr Mr. Progioent: With my letter of December 30, 1957, I
transmitted to you the first annual report on the status of the Colorado
River storage project and participating projects as required by section
6 of the authorizing act of April 11, 1956 (70 Stat. 105).

The preliminary repayment studies, referred to in that letter, have
been completed and a copy of the study entitled “Financial and
Economic Analysis, Colorado River Storage Project and Participating
Projects, February 1958, is transmitted herewith for the information
of the Congress.

This analysis is intended to be used. as a reference and guide by
those having responsibility for carrying out the water resource develop-
ment program in the Upper Colorade River Basin.

With construction just starting on initially scheduled units, this
first anelysis is based ]largely on planning estimates with such refine-
ments as are posgible in a fow instances from detailed preconstruction
estimates and from bids on coustruction work. The analysis will be
reviewed and revised periodically as detailed investigations and con-
struction of the. dev ];opment- progress, and as new data becomes
available. ,

Sincerely ‘yours,
; Frep A. SEATON,
Secretary of the Interior,
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FlNANCjAL AND ECONOMIC ANALYSIS
Colorado River Storage Project and Parlicipating Projects

INTROPUCTION

An extensive progfam for the development of water resources in
the Upper Colorado River Basin was initiated by the act of April 11,
1956 (70 Stat. 105). Authorized for construction were four initial
units of the Colorado River storage project on the msin river or its
larger tributaries, primarily for river regulation and power production,
Also authorized were 11 participating projects {or irrigation and other
related purposes, including the partially constructed Paonia project
in Colorado. Tha entire development is linked financially through the
Upper Colorado River Basin fund which was established by the act.
The largely constructed Eden project in Wyoming was also made
a participant in the basin fund.

The economic and financial analysis reported in this volume is
intended to be used as a reference and guide by the Bureau of Reclama-
tion and others having responsibility in carrying out the authorized
development program in the Upper Colorado River Basin. With con-
struction just sfarting on initially scheduled units, this first report is
based largely on planning estimates with such refinements as are
possible in a few instances from detailed preconstruction estimates
and from bids on; construction work. The report will be revised
periodically as progress is made in detailed investigations and con-
struction and as néw date become available.

The estimates of power Emduction at the authorized storage units
involve assumptiops on_the future depletion upstream from these
units and resultant regulated annual releases. Utilization of any of
the assumptions underlying the basic water su%)ply studies does not
carry with it any actual or implied finding of legal restrictions or
limitations. ' '

Warsr Compact anp Treary OBLIGATIONS
DIVISION OF WATER

Water of the Colorado River was divided between the Upper and
Lower Colorado River Basina by the Colorado River compact, which
was signed in 1922 by a comumissioner of each of the seven States of
the river basin and by a representative of the United States and
which was subseduently approved by the Congress and the President

of the United States. 'The dividing point on the river between the

upper and Jower basins is at Lee Ferry near the northern border of.

Arnizona below the mouth of the Paria River. Among other things,
the compact apportions to the upper basin the beneficial consumphive
. . 1
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use of 7,500,000 gere-foet of water per annum. The compact provides
also that ; '

The Sta.tes of the {lpper divisien will not eause the flow of the river at Les Ferry

to be depletad below an aggregate of 75 million acre-fest for any period of 10
consaoutive yeara * * %
The compact preseribes the manner in which waters of the Colorado
River system may be made available to Mexico under any water
righta recognized by the United States. The Mexican Treaty of
1945 provides basjcally for an annual delivery by the United States
to Mexico of 1,500,000 acre-feet of Colorado River water. Of the
many provisions in the Colorado River compect and the Mexican
Treaty concerning the use of the water of the Coloradoe River aystem,
those briefed above are of particular importance to the program now
being initiated in the upper hasin.

Water allocated to the upper basin by the Colorado River compact
was further apportioned to the individual States of the upper basin
by the Upper Colprade River Basin compact which was signed in
1948. Under the iterms of this compect Arizona is permitted to
gonsumne 50,000 acre-feet of water annually from the upper Colorado
River system and the remaining watoer|allocated to the upper basin
is apportioned to other States in the following percentages.

' " Pereent Parcent
Colorado_ ... ... (R, 51.70 Ttabh. o aiae e ams 23. 00
New Mexico. .o oonna e 11.268 Wyoming. .o ccemoeacaa 14, 00

The upper-basin compact created the Upper Colorado River Com-
mission, an interstate administrative agency. The commission con-
gists of a representative of each of the States of Colorado, New
Mexico, Uteh, and Wyoming, and the Federal Government.

i BTORAGE REQUIREMENT

_The flow of the O(ijlora;do River is extremely erratic, historical flow
varying from 4,400,080 to 22,000,000 acre-feot annually at Lee Forry,
The extreme drought of recent years has accentuated the problems
of river regulation and use, In prolonged dry periods there is not
enough flow to permit the upper basin to consume its apportioned
water and at the sambp time to meet its obligations to the lower basgin
and to Mexico. In wotter periods, however, flows are more than
sufficient for these pyrposes. Large holdover storage reservoirs are
thus needed to provife additional water when needed for compact
tulfillment during prolpnged periods of drought. Favorable opportuni-
ties for such reservoirs are provided by the deep canyons of the
Colorado River and its principal tributaries in the upper basin.

Further informationion the water-supply situation ig presented later
in this report, i

Proiucr Pran

A plan for the Colorado River storage project and an initial group
of participating projects has been formulated by the Bureau of 1%;01&-
mation In cooperation' with other Federal agencies and with the
States of the Upper Colorado River Basin, The project report
prepared in 1950 and & supplemental report prepared in 1953 were
printed as House Docuiﬁent. 0. 364, 83d Congrass, 2d session. Re-~ .
ports on the participating projects in the initial group, supplemental
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to the 1950 report, were slso completed in 1950 and 1951. Since
its introduction in ‘the 1950 report, the pro{ect plan has been subject
10 modifications as shown in the 1953 supplement, in the authorizing

act, and in definite plan studies.
COLORADO RIVER STORAGE PROJECT

The various dams and reservoirs of the Colorado River storage
project will regulate the flow of the river, thus permitting an expan-
sion of irrigation ahd other water use in the upper bagin within the

- limits of the Colorado River compact. Tn most instances powerplants
and switchyards will be installed at the dams and transmission lines
will be provided to transmit the power to load centers. Facilities
will be provided as appropriate for recreation and to mitigate losses
of, and improve conditions for, the propagation of fish and wildlife.
Minor flood control.and other benefits, largely unevaluated at present,
are anticipated from the storage project.

The Colorado Riyer storage project as outlined in the 1950 report
included 10 storage units. Four of these were authorized for con-
struction by the act of April 11, 1856. It is anticipated that addi-
tional units will ba authorized as they become needed. The four
authorized units are the Glen Canyon, Flaming Gorge, Navajo, and
Curecanti. Together they will provide about 34,670,000 acre-feet of
reservoir capacity and about 1,167,000 kilowatts of installed generat-
ing oapacity. More than three-fourths of both capacities will be
provided by the Glen Canyon unit alone.

Brief descriptions of the four authorized units and their common
transmission system appear below, Data on reservoir and power-
plant cepacities and stream depletions are summarized in the table
0N page 8. : '

@len Canyon untt ,

Glen Canyon Dam will be on the Colorado River in northern
Arizone, about 13 miles downstream from the Utah-Arizona State
line and 16 miles upstream from Lee Ferry. It is the only one of
the suthorized dams that will be on the Colorade River proper.

'Glen Canyon Dam will be & gravity arch concrete structure that will
rise 700 feet above its foundation and 573 feet above the river. It will
have a crest length of 1,500 feet, The dam will be the fourth highest
in the world and second in height only to Hoover Dam in the United
‘States. 'The reservoir will have a capacity of 28,040,000 acre-feet.
When full, it will cover about 163,000 acres and will extend 186 miles
up the Colorado River, nearly to the mouth of Green River, and 71
miles upstream on the tributary San Juan River. About 6,535,000
ncre-feet of the reservoir capacity will be inactive and will be useful
for sediment accumulation, to protect fish, and to provide the power
head at the dam. A powerplant and switchyard will be constructed
at the dam. The pgwerplant will include 8 generating units with &
total installed capacity of 900,000 kilowatts. An access road and a
bridge across tho canyon about 900 feet downstream from the dam
site will be constructad to Federal highway standards. )

Measures will be taken to protect the Rainbow Bridge National
Monument at one of the side bays of the Glen Canyon Reservoir.
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Flaming Gorge unit |

‘Flaming Gorge Dam will be on the Green River, a major tributary
of the Colorado, in northeastern Utah about 6 miles south and 20
miles west of the corner common to Utah, Wyoming, and Colorado.
The dam will be & copcrete thin-arch structure rising about 495 feet:
above its foundation and about 445 feet above the river. 1t will have
a crest length of 1,270 feet. The reservoir will have a total capacity
of about 3,930,000 agre-feet and an area of about 42,000 acres. It
will extend upstream 93 miles, nearly to the town of Green River, Wyo.
About 330,000 acre-feet of the reservoir capacity will be inactive.
The powel']]i}hnt at the dam will consist of 3 generating units with a
total instelled capacity of 108,000 kilowatts. A switchyard will be
constructed nearby. :

Navaho unit

Navaho Dam will be constructed on the San Juan River in New
Mexico about 34 miles east of Farmington. The dam will be an
earth-fill structure about 385 feet high above the river and nearly
3,800 fect long at the crest. Navaho Reservoir will provide water for
the Navaho Indian iri';fation project, when ihat project is authorized
and constructed, and ‘also will provide water directly or indirectly for
other potential projects in New Mexico. The reservoir will have a
total capacity of 1,700,000 acre-feet and an inactive capacity of 672,000
acre-feet, of which about 70,000 acre-feet will be dead stornge. The
reservoir when full will inundate 15,300 acres and will extend approxi-
mately 34 miles up the San Juan River. Although the outlet works
are such that a powerplant could be installed at a later date, no
powerplant is included in the present plan. Recreational facilities
will be provided at the reservoir.

Curecanti unit

The Curecanti unit will develop storage and power possibilifies
along pert or all of 8:40-mile stretch of a deep canyon section of the
Gunnison River above the Black Canyon of the Gunnison National
Monument and below the town of Gunnmison, Colo. In order to
Frevent. the inundation of land near the town, the authorizing legis-

ation provides that—

R the Cureeanti Dam (now called Blue Mesa Dam) shall be constructed to

 height which will impound not less than 940,000 acre-feet of water or will
create a reservoir of suchigreater capacity as ean be obtained by a high waterline
located at 7,620 feet above mean sea level, * * *

The act also requires‘that construction shall not be undertaken until
further engineering and economic investigations have been made and

1

until the Secretary of the Interior has certified to the Congress and
the President thaf in his judgment the benefits of the unit will exceed
its costs. :

Bureau of Reclamation reconnaissance studies indicate that a favor-
able plan, consistent ‘with the authorizing act, would include a series
of four dams, reservoirs, powerplants, and switchyards. The develop-
ments in order moving downstream would be known as the Blue
Mesa, Narrow Gauge, %/Iorrow Point, and Crystal. Collectively, the
reservoirs would have a capacity of about 1 million acre-feet. The
Eowerplant, with aniinstalled generating capacity of about 159,000

ilowatts, would develop a maximum of about 940 feet of static
power head.
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The Blie Mess, Dam, located 30 miles downstream from Gunnison,
would be the largest of the series in the Curecanti unit. It would be
an earth-fill structuré about 350 feet high above its foundation and
about 820 feet long at its crest. The reservoir would have a capacity
of about 940,000 acre-feot at a high-water elevation of 7,520 feet.
About 200,000 acre-feet of the reservoir capacity would be inactive.
The active capacity would provide the principal seasonal river regu-
lation for the unit powerplants. Recreational facilities would be
provided at the reservoir.

Investigution and iplannivg of the Curecanti unit are continuing in

more detailed seope ag required by the authorizing ack.

Transmission division '
The authorizing act of April 11, 1956, provides that project power-
plants and transmission facilities shall he operated in conjunction with
ather Federal powerplants, present and potential, so as to produce the
E;:,:test, practicable‘amount of power and energy that can be sold at
power and energy rates. To carry out the provisions of the law,

& high voltage transmission and grid will be constructed to inter-
connect the plants of the authorized units of the storage project and
to effect interconnection with other existing Federal powerplants and
utility systems in the area. '
The transmission division includes the high-voltage lines from stor-
age unit switchyards to substations at major load centers and points of
interconnection. and the substations at those points. Facilities of the
transmission divisian will be extended as necessray to provide intercon:
pections with future units of the storage project and with Other Fed-
eral plants and to provide for interconnection of future participating

roject transmission lines with the high-voltage grid, The extent an

ocation of the high-voltage transmission grid will depend on the
market area requirements for project power, the desires of power users.
to purchase. projedt power, points of interconnection with other syg-
teme, and the finak allotments of power to various users. .

PARTICIPATING PROJECTS

Participating projects are those which will consume water of the
uppet Coloredo lEtiver gystem for irrigation and other purposes and
Wliuch will require assistance from power revenues of the storage proj-
ect in the repayment of irrigation costs. An initial group of 11 partici-

pating projects was authorized by the act of April 11, 1956. These
molude the Paonia, Smith Fork, Florida, and Silt projects in Colorado (i

the Pine River extension in Colorado and New Mexico; the Hammon:
roject in New Mexico; the central Utah project (initial phase) and

mory County project in Utah; and the Seedskadee, La Barge, and.

Lyman projects ijn Wyoming. The projects combined will provide

water for a total pf ahout 365,100 acres, including about 132,800 acres,
of full service land and about 232,300 acres of supplemental service

land. i ‘

Brief deseriptions of the 11 initial participating projects appear
below. Data on irrigable area, reservoir storage capacity, and water

supply are summarized in the table on page 8.
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Hammond project .

The Hammond project in northwestern New Mexico will divert
San Juan River water for irrigation of about 4,000 acres of full-service
land along the river:in the vicinity of Farmington and Bloemfield.
Principal features ofthe development will be a diversion dam, distri-
bution canal, pumpipg plant, and lateral and drainage systeras.

Central Utah project (initial phase)

The central Utah project (initial phase) will be an extensive under-
taking to develo%wqter resources of the Uinta Basin, & segment of the
Colorado River Bagin in northeastern Utah. Part of the developed
water will be conveyed westward for use in the Bonneville Bagin in
central Utah and the remainder will be used in the Uinta Basin.
Reservoirs with a total capacity of about 1,663,000 acre-feet will
make. water available for about 28,600 acres of full-service land and
about 131,800 acres of supplemental-service land. Four project
powerplants will have a combined installed capacity of 61,000 kilo-
watts. Approximotely 48,800 acre-feet of water will be provided
annually for municipal, industrial and miscellaneous uses. The
project will provide recreational benefits and will have value in flood
and sediment control. : ‘ ‘

The potential Strawberry aqueduct will intercept flows of Rock
Creek and streams; west of Rock Creek. It will convey the water to
the existing Strawberry Reservoir on Strawberry River which will be
enlarged through donstruction of Soldier Creek Dam downstream
from the present dam. The existing outlet Lunnel from the reservoir
will be enlarged. This tunnel conveys water westward through the
Wasatch Mountein divide to the Bonneville Bagin. In descending
the west slope of the Wasatch Mountains, the water will pass through
a series of four powerplants. In the Bonneville Basin the water will
be uzed in an area extending from Salt Lake City south 80 miles to
Nephi. Part of the use will be effected by exchanges involving the
woters of Utah Liake, Provo River, and other streams. Thege ex-
changes will require construction of Bates Dam on Prove River,
Hobble Creek Dam on Little Hobble Creek, and the Front Dem near
Salt Lake City.. Transmission lines will be constructed to serve
local market arehs and to interconnect with the main grid trans-
mission system,

New project works to provide water for replacement and expanded
irrigation and municipal use in the Uinta Basin will include Hanna
Reservoir on the north fork of the Duchesne River, Starvation
Reservoir on Strawberry River with a feeder canal from the Duchesne
River,: the Upal¢o Reservoir off-stream from Lake Fork River, the
Stanaker Reservoir with feeder canal from Ashley Creek, and a
service conal (Vernal unit), and Tyzack Reservoir on Brush Creek.

Emery County ptoject

The Emery County project will be in the headwaters of the San
Rafacl River in, east-central Utah. It will provide irrigation water
for about 3,600 acres of full-service land and 20,500 acres of supple-
mental-service land and will provide for recreational opportunities.
Joes Valley Regervoir with a total capacity of 57,000 acre-feet, a
diversion dam, éanal, lnterals, and drains will be the principal features
of the project.
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Seedskadee project | :
* "The Seedskades project will be constructed in southwestern Wyo-
ming along the Giean River below the authorized La Barge project.
Principal works under the present tentative plan include a diversion
‘dam on the river, donveyance canals, pumps, and distribution laterals.
Such works will provide an irrigation water supply for about 60,700
acres of full-service land. »
Modifications of; the plan to provide storage and fish and wildlife
facilities are being investigated. As the studies are still incomplete,
however, the modifications are not included in the project data used
in this report. i

Lyman project |
' The Lyman project will be constructed in southwestern Wyoming
‘along Blacks Fork of the Green River near the Wyoming-Utah bound-
ary. It will supplement the irrigation water supply for about 40,600
‘ac¢res of land, Bridger Reservoir will be construetéd on Willow Creek
‘to o capacity of 43000 acre-feet. Qther fentures will includs feader
canals to the reservoir, return canals to distribute the reservoir re-
leases, improvement of the Willow Creek channel, drainage, and
improvement of the existing irrigation system.
La Barge project -

The La Barge project will divert water directly from the Green River

in southwestern Wyoming Lo provide irrigation water for about 8,000

-neres of fullservice Iand. ~ Project works will include a diversion dam,
conveyance canal, distribution laterals, and drains, R

. i
‘Summary of irrigation ahd power data: Colorado River storage project and -pdrtici-
. ‘ pating projects

Irtlgablo aroa Average annusl
water aupply
Total reser-| Instelled
Units end profects " ’ volr atorags! Dower- .
: Full- | Bupple- capaoity plant [ Inareaso [ Increass
lsorvico | menial | Total capaclty [ inusable /in stropm
| land | sorvico Irrlgation)depletlon
i land supply
! ]
BTORAOGE UNITH ]
' | Acres | Acres | Acres | Acre-feel | Kilowatls | Acre-fesl | Acre-feet
Qlen Oanyon.. a .-1 28,040, 000 200,000 |.._ -]  §76,000
‘Flaming dorge . 3, 080, 108, 000 82, 000
Nuvaho._.___ , 700, 060
‘Curecantl 1, 000, DOU
1Y LTI [ BY S M S 34,670,000 | 1,167,000 |_.._......] @100
PARTICIPATING FROJECTS
Paonfs, Oolo. ... 12,200 | 13,100 | 15,300 21, 000 20,100 8, 800
Ploo River extension, Qolorado | |
and New Moxlco.. .. .._. 16, 200 |.asmana- 16,200 |-eroereonen 45,480 | - 28,300
Brmlth Iork, Coto. ..o .. | 2,800 8,200 ( 10,600 14, 00D 13, H60 7,500
Fiorida, Colo t{}, 300 | 12,700 | 16,000 93, 000 200 12,800
8t, Colo T Y900 T&400] 7800 10,000 10, 100 5, 800
Hammond, N, Mex 14,000 |oeean 4,000 [—aoeaan- 18, 400 g,
Centrs! Utah (initl j
N CE 28, 000 | 181,800 | 160,400 | 1,663,000 [175,200 ( 189,400
Ismarg County, Uteh. ... 13,600 | 20,500 | 24, 100 57,000 2,400 s
‘Boedskades, Wyo. ... ____. 60,700 |-ooomeoo 80,700 |- camoioloae . 225, 800 110, 400
LYIAD, W¥0. o ooomnoo oo |oudoen .| 40,800 | 40,800 43,000 T
Loy BArgo, Wy0. comecamcacan 8,000 |- 8,000 [eceooemaonn 24, 300 14, 200
Bubtotal. ..o 13?, 800 | 232,800 | 865,100 | 1,831,000 821, 100| 403, 100
TotAl e . 138,800 | 282, 300 | 266, 100 | 36, 501, 000 021, 100 | 1,004, 100

1Tn additlon, an averago of 48,800 hore-feet annuatly will ba made avatlable for munielpal, induatelal, snd
miseollaneous vses under the inltial Phnso of tho contral Utah projeot.
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Prosecr Gosts andp CONSTRUCTION SCHEDULE

COST ESTIMATES

Construction cosfs

The total construction cost of the 4 initial units and transmission
division of the Colorado River storage project and the LI mitial
participating projects, including costs of past and future investiga-
tions, 1s estimated at $992,174,000. Of the {otal, $677,382,000 repre~
sents the cost of the storage units and transmission division and
$314,792,000 the cost of the participating projects. The cost estimate
is the latest official estimate of the %ux‘eau of Reclamation and
cooperating agencies. It is based generally on- the price level of
January 1957 except that bid prices were used where availablée and
actual costs of past’investigations and comstruction were used. Since
the location of facilities in the transmission division has not been
definitoly determined, the construction cost of such faciliiies wag
estimated on the basis of an average of about $135 per kilowatt of
instailed powerplant generating capacity. The cost estimates will be
revised periodically to include costs of completed work, changes in
estimates resulting from future modifications in plans, and Ilatest
available data including bid prices.

Operation, maintenance, and replacement costs

Operation, maintenance, and replacement costs are estimated at
$7,729,000 apnunfly, including $6,282,000 for the storage units sud
transmission division and $1,447.000 for the participating projects.
The operation and maintenance cosis were estimated at price levels
of the 3-year period 1954-56 and the replacement costs were based
on current construction cost estimates. The estimates shown above,
which were used in the repayment analysis, include replacement
costs computed at 2% percent interest over a 100-year period.

Summary

The table on the following page summarizes construction costs and
annual operation, maintenance, and veplacement costs for each
storags unit, the transmission division, and each participating project.
For convenience in the economic and financial analysis in later sec-
tions of the report, the teble also itemizes expenditures through June
30, 1957, the costs used as a basis for the benefit-cost analysis, and
the costs to be allocated.



Bummary of progect ‘cosis: C‘alara.do River .stomgs projecis and part:czpatmg projects 2o

{In thmtsmds ofdulla.m]
LCasie.through June 30, 1957
Expended Lor Urveatigatio Expended for constroetion Fond 7ol e ol B
pen Ds xpen; or t- o- | oper
Tatal Total : oast cated stion,
eonstrue- contnb— : ‘Total analEsln (ol 2 | mainie-
Units and projecta tinn From | From From ‘Total eosts {col.2 { mingy | nancs,
: easts 1 £und.s | From | Colo- | Up Frome | Total | Con- | Upper | From | costs of |through| minos | swmo of
recla- | rado Co contrib- | costx of | strue- 0~ |comftrib-| past {Jane 30, somof | cols. 3 (replapes
mation | River rada wted past ilon rado uted oon- | W57 {cols3, 4,4 andS) | mént
fund § devel | River | funds [ investl-: g pm-  Bizar | iogpds -} stroo- ] 8, and 6} oosts?
Dﬁ“ y Bagin { . .-} gathms o Bagin tion
e _ﬁ [ N 1uncl fond
S ¢ I @ @ @ ® ® | o) ® @ an | oan | an | ay | a0 e | 9
STORAGE TNITS
e on e | 2 Gra| Smbs| mewms| i
I ® 255 | 442 5541 142 540 2%
103 204 | e34 660 | 184856 749
213 1881 167,305 ) 157,445 2,87
563 8,382 | BT, 493 | 674,150 6, 232
PAETICIPATING FROJECTS
Paonla, Colo._ ... ... %+ I P 3 2229 % 57 7.764 <]
Fine River axtension, Colorado
and New Mexico 5,538 oo 5 155 5,384 5, 450 2
Emlth Fork, Colo-... 3, 553 2 117 3,416 3,461 12
ida, Colo_ ____._ 7, 453 12 ] 7,34 7,411 18
B, Colo e o cnceeas 3,548 85 85 3 163 3. 531 12
‘Hammanpd, N. 2,441 63 178 2,263 2,43 18
Central Utah (inltinl
Utab._. .o .. 235, 850 a2 73 1,709 | 6228 30] | 234,72 1,040
Emery Guunty. Utah 9,013 1 13 42 9,871 9, 84 490
Beedskadee, Wyo_—.- .- 25470 |- 4 7I0| 96760 35060 183

1]

i

 IOFL0¥d EPYHOLS YUAIM 0QVHEYIOD



F—BR—13683

Lyman, Wy0. - e ororemmmrmecns I T— . 52 0 T —— 11 3 IR SRSV ISR S— U3 | 1,328 1,37 62
L& Batge, WF0_ e szmemmmo- MTCR I 21 ) SO S " S P S 8] L7| L7 2
Bubbobal oo a7 6 g2l 1,32 L0ig 63| 3,56( LT |- e oooifomeonao. 1007 | GGBE | 305,506 312,857 1,47
07 POz, 174 | 2,388 ( 1,184 2,778 L1od 13| 5190 | n9e7! s923s| 404 G725 13,006 | 9iR098 | esr,0% | 7MW

1 Basad an January 1857 price level except that bid prices were used where available and
actual costs of past In vestigation and epnstructlon were used. A
+ 3.Gontributed funds, some of which have been expended to date, include $60,000 from
clty of Los ATpelssfor mvestigatlon of Glen Canyon Dam stte; 51,635,000 from State of
Arlzana and $600,000 from Buresu of Public Hoads for-improvement of Glen Canyon
bridge and zecess road to meet Federal highway standards; and $53,000 fréth the-Stats of
Utah and private groups for thvestigation of the centrsl Utah and Emery County projeets.

t Opersation and malntenance costs are based oo 1054-56 price levels and replacement
gosts on corrent prives,  Flguree shown include replaserrent eosts a1 2+ percant intarest
for uge in the repayment snalysis.

+ Includes $297,000 for recreational faciitias at Navajo unft. .

¢ Inclpdes $452,000 for recrentlonal facilities at Curecani! unit.

. i;,E;qh;‘%e‘i tsys,‘fsﬂ,ooo for constractlon of eertaln central Utah project features to nitimate
phase ca] . e =

LOELOHd HOVUOLS YTATY OGVIOTIOD

11



12 COLORADO 'RIVER STORAGE PROJECT

CONSTRUCTION BCHEDULL

Expenditures by the Bureau of Reclamation for advence planning
and construction of the authorized storage units and parficipating
projects are tentatively programed as shown in the schedule on the
following page. Construction slreedy has been started on _the
principal features of the Colorado River storage project, except those
of the Curecanti unit, The first participating projects programed are
the Paonia, Hammond, and Seedskades projects and the Vernal unit
of the central Utah project, all of which are scheduled for the start
of construction in fiscal year 1961.

The advance planning and construction schedule has been followed
in the economic and financial analysis discussed later in this report.
The program as now outlined could g@ substantially modified, howover,
as actual progress will be determined by congressional appropriations.
It will be desirable for work on the storage project to follow the
goneral rato esthblished by contracts now in force and to be awarded
in fiscal year 1958. Any slowdown in the rate established would
increase costs of interest during construction and in the case of the
Glen Canyon and Flaming Gorge units would delay availability of
power revenues to assist in repayment of irrigation costs.

WarEr SureLy

Water supplies available for development by authorized units of the
Colorado River storage project and participating projects have been
eatimated on the basis of recorded flows, with consideration given to
downstream uges anci past and anticipated upstream depletions. [t
is not within the scope of this report to summarize the water-supply
studies made for encg} participating project. A brief summary of the
water supply available to the Upper Colorado River Basin and units
of the storage grojecti is presented in the following paragraphs, how-
ever, in view of the importance of water supply as related to projeet
power produetion and revenues,

STREAMFLOWS

Three terms are commonly used to define flows of the Colorado
River, FHistorical flows are those which have actually occurred.
Virgin flows are the estimated flows which would have oceurred with-
out man-made depletions. Present modified flows are those which
would have occurred inithe past had the present level of development
and depletions been in full effect.

Average annual historieal and present modified flows at units of the
storage project have beén estimated as shown in the following table.

Average annuagl flows for 1914~1948 period 1

[In acro-feet]

vnit Ristoripal | Prosent modi-
|

| oW fed flow

I
Qlon CaNyon. . aoeco e L b et et cmm e 13, 783, 000 18, 064, 000
Flaming Qorgs____. . 1, 836, 000 1, 815, %00
NEYORO . et vcmmmric e e emen R —— 1, 200, 000 1, U4, 00
Ourecant! (Morrow Polnt Dam alte) ., oo ouo oo caa oot 1, 270, 000 1, 270, 000

1 Period adopted In negotiatlons for the Upper Colorado River Basin compaot as representative of
jongtimo tow eonditions, '




25927 O - 58 ( Foce p, 12)

(Unit--$1,000
Bstimated  Total &0 balance
total Jupe 30, - . ta L
Units and projects cont 1957 1956 1959 1960 1961 1962 1963 (3964 1965 1966 1967 1068 1969 . 1970 1972 1972 1973 - 1974 175 complete
Stormge umte . : - N ) .
Glen Canyon 325,704 6,091 2 624 29,669 48,150 56,600 55,600 43,860 20,806 18,056 12,138 -
Flaxing Gorge 66,551 T3 2,200 2,567 6,995 10,075 12,335 13,935 20,928 1,913
Ravajo 2/u2,312 266 905 26 20 C L Teo 9,500 13,200 10,000 6,754
Curecantl 3/&,511 294 & 107 35 0 -] [\ 0 2,400 b, 765- 5,000 e300 - 13,400 11,242 9,08, © 8,20 3,275
Trenmmission division 157,545 188 110 205 1,885 7,700 22,730 26,000 35,042 23,000 17,785 6,400 1,b00 2,000 2,000 2,000 1,600 1,300
Sibtotal 676,723 8,380 21,999 32,574 57,395 16,075 99,065 98,995 86,676 55,221 3,608 14,500 4,700 23,100 13,02 11,58 9,800 6,575
o ) "
Participating projects - k]
Feonia, Colo. 7,813 2,239 62 "] o 500 1,665 2,336 1,011 4
il
Pine River extennion, :
Cole. apd E. Mex. 5,539 155 127 9 [ ) o 510 LY 2,000 1,585
gmith Fork, Colo. 3,533 ur 87 2 0 0 ] e 1,091 1,347 152 ,
Fierlds, Tolo. 7,433 99 -1 & [ 4} o 5} ] ] 150 1,700 2,500 2,313 .
s11t, Colo. 3,548 8 5T 28 T 0 0 o o [ 1,000 LT3 28 K
Bammcnd, N. Mex. 2,4 178 104 2 o 500 1,100 557 ' pe:
Central Utah, Utah 235,850 1,709 Lhg 250 318 968 2,570 2,437 LSS 6,066 T.3T 11,.28 12,286 13,9'&1"1. 15,965 21,967 23,613 21,534 9, Thlk 9,3% 71,080
{Vernal unit) (6,956) {L32) (200) 0 0 {500} {2,200) (2,100) {1,000) {300) {300) (12 ) .
Smery County, Kab 9,913 ba -3 52 8 68 o <] 0 0 1,188 3,200 3,253 gLo_oz .
Secdakades, Wyo. 25,470 720 g1 ™ 00 1,180 2,909 1,307 4,713 b, g2 2,355 1,852 1,136 ~ Fo
P _“ﬁ,vﬁ:—_ — e "ﬂ;llﬂs P, ..m....,.- e J\Ir.p-;.u——fm"_ ———— m | -y o 1= kG _.m:.‘,.,..._. .jg.‘" N W'—.-.w“,m - - JRERESEE Y S qwt arm gwem . amema samr -
LaBarge, Wyo. 1,816 -3 5 18 & % o 0 o o ° 0 _ &3 700 188
Subtotal 314,792 5,533 1,358 &ho 616 2,663 6,515 9,566 11,653 16,623 20,6 2, 21,809 19,583 16,385 21,967 23,613 21,5% 9,Thk 9,330 71,080
Total 991,515 13,915 29,257 - 33,01% 58,071 - 78,730 106,480 ~ 108,561 98,329 72,846 55,321 38,307 30,529 29,173 25,395 . 37,367 36,855 32,618 19,544 15,505 72,080
1] The construction program is uierlined. This tahle Fresents cost figures wvhich relate to but are not identical Witk ihe appropristicn and oblipgation dats shown in [rogrsn documents.
2/ Does pot Soclude $207,000 for recrestional facilities. . ‘ - . .
3/ Does not include $452,000 for recreational facilities. - TEROR . . RECLAMATION, 4LC. UTAH

Schedule of conststion and edvance planningl/ .
Colorado River Storage project and participating projecis

iy
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At a point 15 miles below Glen Canyon Dam site, the Paria River
contributes an average of about 25,000 acre-feet annually to the
Colorado River, but the flow is erratic from year to year. For all
practical purposes the flow at Glen Canyon approximates the flow at
Lee Ferry, 16 miles downstream, the dividing point on the river
between the upper and lower basins. The average annual virgin flow
at Lee Ferry over the 1914-45 period is estimated at about 15,640,000
acre-feet. . :

STREAM DEPLETIONS

Annual man-made depletions in the Upper Colorado River Basin
from existing developments and developments authorized prior to
1949, the year the Upper Colorado River Basin compact became
effective, are estimated to average about 2,550,000 acre-feet. A
number of yoars will be required for full development of projects
authorized prior to 1949. The 2,550,000-acre-foot depletion is
tharefore used in this report as also applying to fiscal year 1963, when
initial operation of the storage project 1s scheduled and is also referred
to as the present depletion. On the basis of the annual depletion of
2 550,000 acre-feet, the upper basin is utilizing only sbout one-third
of the consumptive use apportioned to it by the Colorado River
compact.

As a basis for evaluating the Colorado River storage project and
participating projects; a projection was made of future stream de-
pletions estimated to occur in the upper basin during the 100-year
period from fiscal year 1963 through fiscal year 2062. Ti was estimated
that the depletions by 2062 would total about 6,191,000 acre-feet
annually, consisting of 2,550,000 acre-feet from existing developmentis,
691,000 acre-feet from evaporation from the authorized storage-units,
and 2,950,000 acre-feet from new projects including the authorized
participating projects and other future Federal and non-Federal
developments. The 2,950,000-acre-foot depletion from new projects
expressed as a weighted average amount over the 100-year period
approximates 1,800,000 acre-feet, a figure used hereinafter in the
project economic analysis. Assumed average depletions are summar-
ized in the table below.

: Prajected deplelions !

|In thousand acro-feet]

Depletion Average
from oxisting | evaporation
Plscal year nud new losses from ‘Total

projeets In  [storage ualts ?
upper boslu

2,650 | Nogligible 2, 650
3,150 491 3,841
14,730 601 5, 441
5, 500 91 6,191

1 Based on nverages for runoff perlod 1914 Lo 1945, Incluslve,
1 Estimated average streatn dopletlons due to évaporatlon from Glen Canyon, Flamlng Gorge, Navaho,
and Curcennti stornge unkts,

REPLACEMENT STORAGE

The.holdover resctvoirs in the Upper_Colomdq River Basin are
designed to impound water in years of high runoft and relegse such
water during prolonged dry periods to permit the upper basin to
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increase its uses and still meet its compact obligations for flows. at
Lee Ferry for the benefit of the lower basin and Mexico.

The estimated. total active storage capacity available in fiscal year
20682 in the four authorized units aftor sediment encroachment is
shown in the following table. This available cepacity may be appro-
priately referred to as replacement storage capacity since it will be
used, among other things, to replace to the lower basin an appropriate
part of the naturpl streamflow consumed upstréam in the upper basin
during prolonged drouth periods.

Estimated aclive slorage capacities in fiscal year 2082
[In thousand acre-feet]

Sediment dsposition toend | Remalning

Fiseal | Initlal active of fsoal year 2062 active atofage
Unit yoar of |actlve storago capaoity in

Initlal capaolty fiscal vear

8torege In doad stor- | Tn aotive stor. 2063

Bgo capacity | ago capaolty

Qlen Cnnyon 21, 606 §,260 4,180 17,325
Flaming Qorge.. - 8, 600 70 130 3,470
Navaho!. .. .. 1,028 250 80 M8
Ourecentl. . _.__.-- 20 10 e 700

LT I - I 26, 853 5, 500 4,410 22,443

| The storage capacity at the Nayaho ynlt may bs needed ulthmately by the potontlal Navaho !rrlgation
project and other local developments and hence may not he avallable to mest compnes obligatlons. This
sltuatlon will ba reviewed when tho Navalio Irrigation project Is nuthorlzed,

RESERVOIR OPERATIONS

Two studies were made of the coordinated operation of the four
authorized units of the storage project. The first was en initial
Teservoir ﬁllinlg study to bring the reservoirs to power operating levels
and to roughly determine power production potentialities to March
31, 1971. The second was a more detailed study covering coordinated
reservoir operations to estimate annual power production after
March 31, 1971,

The initial filling study was based on average strcamflow conditions
for the 32-year period 191445, The average flow was progressively
modified throughout the filling period in accordance with the projected
schedule of upstream depletions. Allowances were made for reservoir
evaporation and for increases in storage at upstream reservoirs. Each
reservoir was first filled to the mimimum power operating level in
order that power generation might be obtained as early as lpra.cticable.
Thereafter additional storage was progressively accumulated at all
reservoirs from available storable supplies. The filling study indiactes
that Glen Canyon, the first reservoir scheduled for completion, would
start filling at the befinning of fiscal year 1963. All the reservaljs
would fill to reasonable operating lovels by March 31, 1971, and the
major part of the system power output at the three storage units
would then be attained. An annual summery of the initial fillin
operation for the Glen Canyon Reservoir with allowance for filling o
the storage project upstreain reservoirs is shown on the following page,

The post-filling reservoir operation study was based on several
repetitions of a rynoff cycle similar to the 32-year runoff period 1914
to 1945, Data corresponding to the 32 years in sequence were in-
serted in the study for fiscal year 1971 through fiscal year 2002 and
the process was tepeated for each 32 years thereafter with proper
adjustments for increased depletions, ~Annual relesses for system
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energy generation werg made in varying amounis in accordance with
normal operating and forecast procedures. The monthly pattern of
releases for energy generation followed the pattern of energy require-
ments estimated for 1980 in the project power market area.! Addi-
tional releases made in anticipation of later spills were also utilized
in the generation of energy.

Expected operation of Glen Conyon Reservoir during initial filling period
{In million acre-feet]

Adjustments for new
101445 upstream Lses
BAVErago Total stor-
nnnual : Assumed Releass | age in (Hen
‘Year boginning proscnt | Tnepeaso in Inflow to from Qlen | Canyon
Apr. 11 modifled | consump- | Tncrease in | Qler Con- | Losses Canyon | Reservolr
flow at tive use storage at | you Res- Reservelr | at end of
Glen Con- | Including | upstream ervolr year
yon Dam | reservolr | reservolra
BYRPOTA-
tlon
3 181 4o 13.1 0

. X 18.0 oo 1.6 1.5
13.1 .1 0.2 12.8 01 8.7 5.5
18.1 .1 N} 12.4 2 8.8 8.9
13.1 .2 7 12,2 3 89 11.9
131 .3 g 12.2 4 0.0 14.7
13.1 .4 7 12.0 4 10.4 15.9
13.1 B 1 12.0 b 10.4 17.0

13,1 8 5 12,0 5 10. 4 18.1

13.1 T 4 12.0 & 10.5 10,1

L Annual summary [s based on yeérs beginnlog Apr. 1 whon Loko Mead and Glen Canyon Reservalr will
normally be at lowest stage. : .

Power PropucTion anp MARKETING
POWER MARKET AREA AND REQUIREMENTS

The Federal Power Commission is currently making a power market
survey for the Colorado River storage project. The market area
covered by the survey is shown on the map on the following page.

It is estimated that in addition to capacity and generation from
existing and scheduled plans in the market aren, not including sched-
uled plants of the Colorado River storage pPoject, about 3,659,000
kilowatts of generating capacity and 14,313 million kilowatt-hours of
generation will be needed by 1970 to meet new power requirements
throughout the market area. The estimated additional requirements
for 1970 and 1980 are summarized below.

Additz'o}ml power and enerqy requirements

1970 1980
Dlvlsgnn Prinelpal ét to
or rin o
aum pa? Thonsand | MUllon | Theusand | Milllon
kllowatts | kilowatt- | kllowatts | kilowatt-
hours hours

T 228 1,247 500 2,783
II 954 2,871 2, 506 11, 770
ITL 930 4,612 1,881 6, 942
v 1,146 4,708 2,638 12, 134
L' 104 674 478 2,170
VI 201 201 488 1,802
3,650 14,313 8, 600 40, 601

1 Pattern of energy requirements w{::s! taken from preliminary data for a power markat survey that is being
made by the Foderal Power Ocmmipston for the Colorade River storage project.
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UNITED  STATES
DEPANTHENT &F THE INTERIGA
. WUALAL  DF  RECLAWATION
COLORAOO RIVER STORAGE PRAOJEGT

POWER MARKET SURVEY AREA
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POWER PRODUGTION

Powerplants are presently planned at 3 of the 4 authorized units
of the Colorado River storage project and at the central Utah partici-
pating project. The itotal installed generating capacity will Dbe
1,228,000 Lilowatts, with the installed capacity at each powerplant
as tabulated on pege 8. With allowances made for peak-lond trans-
mission losses, an estimated 1,109,000 Lilowatts of power can be
delivered to load centers,

Future power production has been estimated on the basis of coordi-
nated reservoir operation studies as previously discussed. In accord-
ance with the operation studies, power production will commence at
the beginning of fiscal: year 1965 at the Glen Canyon and Flaming
Gorge units, in fiscal year 1970 at the Curecanti unit, and in fiscal
year 1974 at the centrgl Utah project. All powerplants will be com-
pleted and in full production by about the end of fiscal year 1985.
The schedule of estimated energy deliverable to load centers is shown
in the table below.

Estimaled enorgy deliverable to load centers from power planis—Colorade River
slorage project and Central Ulah project

[In militon Xllowatt-hours)

Colorado Rlver storago project ‘Total
Central
Flacal year j Utah
Qlen | Flaming | Cure- project Firm |Nonfrm | Total
Ceanyon | "Gorge cantl
2,835 1, 600 1,650 3, 150
3,082 3,950 400 3. 350
3, 450 3, 200 560 8,750
3,952 3, 750 600 4,250
4,040 3,050 50 4,450
4,079 4, 250 660 4,800
4,086 4, 250 650 4, 900
Average 1972-81_ &, 303 , 700 1, 150 8,350
Average 1082-81__ 4, 534 &, 550 550 4, 100
Avorago 1992-2001._ 3,412 4, 850 1] 4, 850
Average 2003-11____ 4,825 &, 400 %, 150 8, 650
A verage 2012-31_. 4,397 5,200 800 4, 000
After 20214 _____ 3,674 4,860 950 5, 200

1 Annyol ameunts of energy (rom ‘the central Utah ?rojcct are assumod to remaln constant alter 2001,
% For the Colorado Rivor storago project, tho nnnuai ainounts of energy aflter 2021 are nssuned to be con-
stant and cqual to the 20-year average obtnined by continulng the stndy from the year 2022 through 2041.

The average annual energy deliverable to load centers, adjusted to
account: for time-value considerations in determining the average
equivalent energy over a 100-year period after each plant is in full
production, is 5,920 million kilowatt-hours, This includes 5,558
million kilowatt-hours for the units of the Colorado River storage
project and 362 million kilowatt-hours for the central Utah project.
The average annual equivalent capacity for a 100-year period when
adjusted in the same manner as the energy is 1,095,000 kilowatts,
including 1,036,000 liléwatts for the storage project and 59,000 kil-
owatts for the central tah project.

During the filling period, firm energy for each yesr is considered
to be all the energy that can be utilized within the monthly load
pattern to meet the annual load growth estimated for the power
market area by the Federal Power Commission. Beginning with the
post-filling operation of the reserveirs, annual firm energy has been

[FET
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determined for each subsequent 10-year period to be the average
annual generation for each period within the monthly load pattern
estimated by the Federal Power Commission. Data from the study
indicate that the installed capacity of 1,228,000 kilowatts is required
in the initial de¢ades to market power and energy at the estimated
load factor for the market area of the study, When stream depletions
increase in later years, project power could be marketed at lowerload
factors than the area load factor, Marketing the power initially at
the load factor for the area and later at lowerload factors will result in
utilizing the project plants-most effectively to supply the requirements
of the ares when operated in conjunction with other power systems.
Preliminery date from the power market survey indicate that
project-produced power and ener%gr can be readily absorbed in the
market aresn as ‘it becomes available from the project powerplanta.
The estimated requirement by 1970 for 3,659,000 kilowatts of new
generating capa¢ity and 14,313 million kilowatt-hours of generation
can only be partielly satisfied by the 1,109,000 kilowatts of capacity
and 6,850 million kilowatt-hours of energy deliverable to load centera
from the authorized units of the Colorado River storage project and
. the central Utah participating project.

POWER RATEB

As shown in tlie preliminary repayment study on page 48, an average
rate of 6 mills per kilowatt-hour for firm energy and 2.5 mills per
kilowatt-hour for nonfirm energy will provide sufficient revenues to
repay all reimbursable power costs and additional revenues to assist in
repayment of in:'fga.tion costs a8 required by the authorizing legislation.
Definite rate schedules for firm and nonfirm Iiower ond energy will be
developed in adcordance with departmental polic and marketing
criteria when G(Fts are more firmly established and a need for such
schedules exista.!

SumMARY oF PRoCEDURES FOR EcoNoMic AND FINANCIAL ANALYSIS

Procedures adopted for the economic and financial analysis of the
‘Colorado Riverjstorage project and participating projects are con-
gistent with present policies of the Bureau of Reclamation and with
the provisions of the projeet authorizing act of April 11, 1956. Salient
information concerning the procedures is listed below.

(1) Analyses were made of the storage project units and partici-
pating projects in the following combinations: - :

(@} The four storage units were analyzed separately and jointly
for benefit-cost comparisons and jointly for cost allocations and
repayment,:

(b) The 11 participating projects were each esnalyzed sep-
arately.

(¢) The 4 storage unite and 11 participating projects were

anelyzed jointly to show the overall expenditure and repayment .

Tequirementa,
(2) Construction cost estimates are the latest official estimates of
the Bureau of Reclamation and cooperating agencies and are based on
the January 1957 price level except that bid prices are used where
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aveilable and actual costs of past investigations and construction are
included. ‘

(3) Operation and maintenance cost estimates are based on 1954—56.
price levels. Replacement costs are based on current construction
cost estimates. f

(4) A 100-year period is used in the benefit-cost and cost-allocation
analyses. j

(5) Water supply, power production, and related studies are based
on the assumption that average annual stream depletions from projects
in the upper basin will increase from an average of 2,550,000 acre-feet
at present to an average of 5,500,000 acre-feet by the end of the
100-year period from fiscal year 1963 through fiscal year 2062. In
addition depletions due to evaporation losses from the 4 authorized
storage units are estimated to sverage 691,000 acrve-feet at the end
of the 100-year period.

(6) Benefits for use in the benefit-cost and cost-allocation analyses
are determined for all project purposes in accordance with existing
procedures of the Buyreau of Reclamation. Irrigation benefits are
evaluated as direct, indirect, and public and are based on anticipated
agricultural conditions without and with the development. Benefits
from power and municipal and industriel water are based on the cost
of the most economical single-purpose alternative that is likely to be
developed in the absence of the project and that would provide
benefits comparable to those of the project. Flood eontrol, recreation,
and fish and wildlife benefits are evaluated by the Corps of Engineers,
National Park Service, and Fish and Wildlife Service, respectively.

(7) A 2%-percent interest rate is used in the benefit-cost and cost-
allocation analyses, except that an interest rate of 6% percent for
private financing is used in esiimating alternative power costs and
annual power benefits,

(8) Taxes are included in the estimated cost of the most economical
alternative for project power in evaluating power benefits. Accord-
ingly an amount equal to the taxes is included in the cost of project
power in bonefit-cost .comparisons. No provision for payment of &
tax equivalent is made in power repayment studies.

(9) All costs of past investigations and construction costs paid
from contributed fungs are excluded from the benefit-cost analysis,
Contributed funds and expenditures from the Colorado River develop-
ment fuud are exclufled from the cost allocation and repayment
analyses. .

{10) In the benefit<cost analysis & share of the cost of the storage
project is apportioned to irrigation and other water-consuming uses
initiated subsequent to 1949, the year the Upper Colorado River Basin
compact became effective.

(11) Costs are allocated by the separable cost-remaining benefits
method except that only separable costs are allocated to recreation
and fish and wildlife, *

(12) Repayment of all reimbursable costs of units and participating
projects is %ased on & 30-year period following completion of each unit,
project, or separable feature thereof, with appropriate development
periods in the case of irrigation. The exceptions to this are in the
repayment of the Papnia and Eden projects for which repayment
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periods of 68 and 80 years, respectively, have been authorized.” The
costs nllocated to flood control, recreation, and fish and wildlife are
nonreimbursable, : Irrigation costs are repayable without interest.
Costa allocated to power and municipal and industrial use, including
interest during construction, are repayable with interest. In this
study an interest tate of 2% percent i3 used in the repayment calcula-
tions in all instances where costs are repayable with interest. This
rate has been officially determined in the manner prescribed by law
as applicable to the Glen Canyon, Flaming Gorge, and Navaho units.
An official determination of rates applicable to the Curecanti unit
and to participating projects has not yet been made,

(13) Average rgtes of 6 mills per kilowatt-hour for firm energy and
2.5 mills per kilowatt-hour for nonfirm energy are used in this analysis.
These rates are estimated to be required to return enough revenue to
pay, under the provisions of the authorizing act, the following con-
atruction costs in addition to the annual operating costs:

(@) Costs allocated to power with interest.

) Storage unit costs allocated to irrigalion without interest.

(¢) Costs of participating projects that are allocated to irriga-
tion and that are beyond the repayment ability of the irrigators,
without interest. ‘

(14) Anticipated tevenue collections from conservancy-type dis-
tricts are included as participating project revenues.

BENEFIT-CosT ANALYSIS

The economie desirability of developing the Colorado River storage
project and parti¢ipating projects was measured by a coan.l‘ison of
anticipated benefits from a national standpoint and the Federal costs
of development. 'Both benefits and costs were converted to average
annual equivalent velues at 2% percent interest over a 100-year
period beginning with the initial operation of each individual storage
unit and participating project.

BENEFITS

The benefit-cost comparisons were based on consideration of all
benefits from the authorized developments that could be evaluated
in monetary terms, including substantial benefits from irrigation and
power and smallej amounts of benefits from municipal and industrial
water, flood control, fish and wildlife conservation, recreation, and
other project services,

Irrigation benefits | &

Irrigation benefits are estimated to average $15,464,000 annually
over the 100-year period of analysis. About $6,712,000 represents
storage benefits assignable to future participating projects, and about
$8,752,000 represents benefits estimated for the 11 initial participating
projects. -

The irrigation -benefit used in the cost allocation of the storage

. project is $9 million annually. This estimate is the sum of the
$6,712,000 for future participating projects and $2,288,000 repre-
senting the value of regulatory storage to the 11 participating projects,
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Eié Buﬁgﬂt.—coht comparison for Colorado River Stora project and participating projects
B - . [(50=year pericd of analysla with 2 17; percent interest rate)

s

. L {Unit—$1,000)
Economic costsl L
. Investment E © hnnual
Construc- . - y R . 4
. tion -coste ToLs .- revenues
exclusive Intersst ‘Asaigned. - foregone .
of contrib— during annual -  -because Total Anmal. bensfita
uted funds construe- Amual costs of '~ “of public anmual - : Hunicipal Fish
and costs of tion at equiva— replace-~ power equiva~ A and " and Sedimen- Benefit-cost ratios
past inves— 21/2 lent “ment invest-  lent Irrigationd/ : industrial  Flood  wild- Hecrea-  tation Direct  Total
Units and projects tigations petcent Total of total storu,oy ment costs _ Tirect Jndirect Public Total Power - water control life tion control  ~ Total benefits benefits
:orage units 3/ . - o - ) : ] :
Glen Caryon - 453,189 32,866 486,055 17,137 6,885 28,016 3,930 3L,957 35,887
Flaming Gorge 77,230 4,156 82,026 2,892 821 L, 266 L170 3,559 Ly 729
Navajo 42,534 2,503 3y 937 1,584, 1,609 1,400 ’ 130 1,561
Curecantl 100 & 105,2 3,710 1,216 5,895 212 5,683 86 5,981
-Subtotal 73,493 I, 759 @1252 . 25,323 - 8,925 39,786 §£6'71.2 41,199 216 48,158
‘articipating projects . R .
Paonia, Cole. L7571 289 7,860 27T 20 320 335 336 671 2 L 3 680 1,1:1 . 2.2:1
Pine River sxtemsion, '
Colo. armd N. Mex. 5,384 359 5,T43 2202 56 279 241, 207 124 575 -2 573 «9:1 2.1:1
Smith Fork, Colo, N ua 3,557 125 1% 153 110 45 155 3 158 .72l 1,61 ~
Florida, Colo. 7,334 n4 7,648 270 2% 312 78 134 L5 357 6 6 359 611 1.2:1 F;
$ilt, Colo. 3,463 13 3,597 127 1z 151 1L, 7% 17 207 2 209 811 1.4:1 z
Hemmond, K. Mex, 2,263 62 2,325 a2 o 18 ne 102 93 32 227 227 .9:1 1.9:1 =
Central Utah (initial . . . A
phase), Utah £/228,391 1,38, 239,775, 8,454 A,0L0 _3m 502 20,374 2,165 1,255 99 4,329 2,423 1,437 85 ‘ 428 2 8,70L 611 .8:1 .
Emery County, Utah 9,871 297 10,168 259 . WO 32 L1 282 123 42 L7 - : -1 L8 L94 .8:1 1.1:1 g
Seedskadee, Wyo. 24,760 1,230 25,990 916 . 183 220 1,319 694, 74 354 1,769 -10 1,759 .51l 1.3:1 =
Lyman, Wyo. 1,323 K75 11,798 INT) -+ ] L78 281 ™ 37 395 . -4 391 1 .8:1 @
+ el BT g0 WOy wnvr s e kg P3O - oo g e - = 20 28 233 2851 2.1:1 !
Subtotal 205, 508 1,733 320,239 1L,201 1, 0h7 505 ‘ - S a5 e, Sty . TSRy R Ao 10:1_ 20
Total 978999 59,4927 1,038,491 36,614 6,985 806 9,308 53,832 1,589 3,171 1,605 16,077 42,812 1,437 124 =5 &98 2 61,955 1.1:1 &
1/ Estimatod at §2 per acre-foot of increased stream depletion. ... "

Z/ %o adjustment made for development period. -
Costs of Transmission division have been prorated among the units of the storsge project.
4/ Bepefita from the Navajo Indian irrigation prolect have been assigned to the Navajo unit in the proportien
:hat the cost of the Favajo Reservolr bears to the total cost of thbe Navajo project including Eavajo Reservolr.
benefits aszignable to future particlpating projects. .
6§/ Excludes $5,750,000 for censtruction of certain Centiral Utah project foatures Lo ultimate phase capacity.

INTERIOR - - RECLAMATION. R.C. UTAH
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Beanefit-—¢ost comparison for Colorads River Storage project snd partlicipating projects
{100-year veriocd of analysis with 2 1/2 percent interest rate)
k% i (Un1t--81,000)
Ecunond.c costa
- ' Iovestaent H Ixmmal Amrual
I‘-dﬂ_ I S e o et ot i g ot oo et — qupt.mc- ‘1- (w'l.'i- tax o~
tion costs - ST, N, revenues ‘a
exclusive  Interest sainte- Aaslgned foregone . T oot .
of contrib- during . .. nance,  annual because Total -1 T et e e e b e s
uted fends  construe- Annudl and  costs of of public anmual Mmicipal “Fizh T e e
and costs of tion at equiva- -replece- replace~ power equiva— and and Sedimen— Benefit-cost ratics
past inves— 2 1/2 lent .- ment rment lovest~ lent _ I ation.z_/ : : industrid  Flood wlld- Recrea- tatlon Direct tal
ects tigations percent Total of total costs utoragé/ ment costs Direct Tadirect Public Total Power vater coptrol 1lfe tion control  Total benefits banefits
- Storsge units 5,? A .
elen Carper L¥3,089 32,866  L86,055 13,285 - 1,893 6,775 2,93 3,990 3,26 35,156 L
Flaming Gorge 77,230 4,196 82,026 2,40 590" a6 3,646 #170 3,510 L, 680 1.3
Navajo 42,53k 2,403 Lk, 937 1,227 25 - 1,252 1,h00 N 130 1,561 l.2:1
Curecanti 100,500 L, 69 105,23h 471 1,027 1,71 5.116 A2 6,66 B6 c.875 1111
Subtotal 673,09 ih, 759 710,252 17,51 6,535 3,957 /5, T2 _ ho,389 a1 __Aab Ti7, 262 151,
Participating projects N ' -
Pamia, Colo. 7,571 28y 7,860 . 5 23 20 258 38 322 o 2 L 3 8y 1.3:1 24511
Pine River extension, et .

Colo. and N, Mex, 5,38L 359 5,7h3 B 2 56 23h 26 183 1o 505 =2 507 511 2.211
Smith Fork, Cola. 3,116 1h1 3,557 97 - 12 16 125 107 L3 150 3 153 +9:1 1.2:1
Florida, Colo. 7,334 31 7,648 209 16 26 251 170 128 L3 kAl 6 6 353 .78l 1.h:1
Si1%, Colo. 3,463 13, 3,597 f&.j? 12 iz 122 109 13 16 198 2 200 91l 1.6:1

* Hemmond, Ne Mex. 2,263 . 62 2,325 : 18 18 100, Eal 8 28 202 202 911 2,011
Central Utah (initidl e ) e .

phase), Utah ./ 228,391 1,38, 239,715 6, Shix, 1,0L0 378 502 8,465 2,053 1,156 856 b,32%- 2,h23 1,437 85 128 2 8,500 LBl 1.0:1
Emery County, Utah 9,671 57 0,168 @5 Lo 32 : 350 269 17 ho 3 -1 18 473 911 1.3:1
Seedskadee, Wyo. 2h,760 1,230 25,990 0 1483 220 1,113 a1s 639 313 1,587 -10 1,557 W51 1.kl
Lyem, Wyo. 322 62 . 384 5 36 -388 e 38 S5 1.011
La Barge, Wyo. ; 206 .8:1 2.1311

Subtotal FAE 037 = Bz 13,7 2Bl 1.1:1

Totd F18,979 5812 1,437 ¢ 1 ! 698 2 3‘6;@5 T.5:1

Estimated at §2 per acre-foot of incressed stream depletion. | .
Adjusted Tor dewelopment period. ?
Costs of Transmlssion division have been prorated among the untts of the atorage project. INTERIOR . - RECLAMATION. 5LC. UTAH

Banafits from the Havajo Indian irrigation project hawe been ng"&imed 1o the Navajo unit

in the proportion that the cost of the Navaj)o Reservolr bears to the tot-li. cost of the Navajo project

inel Navajo Reservoir.
Storage bapefits aseignable to future participating pro:lactu.
Excludes $5,753,000 for construction of certaln Central Utsh project features to ultimnte phase capacity,

Includes atorage benefit of $6,712,000 for future projects and-42,288,000 incinded in the benefits of the

n pu-ucipaﬂns projects.

25927 O - 58 { Face p, 21} No, |
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The wrigation benefit from perticipating projects includes direct,
indirect, and public bénefits, About $4,309,000 of the total repre-
sents direct benefits, menasured by the increase in net farm income
that will be realized ,with project development. Approximately
$2,951,000 represents indirect benefits, measured by the increased
?roﬁts of businesses handling, processing, and marketing products
rom the developments and of enterprises supplying goods and serv-
ices to project farms. The remaining 81,492,000 wil% be of a public
nature realized from the incresse or improvement in community
facilities and services and stabilization of the local and regional
economy. :

Benefits from irrigation were evaluated on the basis of average
long-term projected price levels.

Power benefits _

Total power benefits for the slorage project and participating
projects are estimated at an average of $42,812,000 annually. These
benefits are taken as the average annual value of the total estimated
cost of obtaining equivalent power from the most economical alter-
native source likely to be developed in the sbsence of the storage
project and participating projects. Steam-electric plang constructed
and operated by private utilities are considered to bo the most likely
alternative source. The private plants and necessary transmission
lines would be located throughout the market ares so ns to provide
the most ecconomical means of serving the load centers with the neces-
sary power. The plants generally would be large, modern, three-unit
instaliations having a high efficiency and being strategically located
with respect to fuc supp%y. The average cost of alternative steam-
electric power and energy delivered to representative load centers
throughout the market area is estimated to be $24.50 a year per
kilowatt of dependable capacity (including $8.50 per year for taxes)
and 2.7 mills per kilgwatt-hour for energy. The average annusal
benefits as shown a.boﬁ,e result from applying thess unit costs to the
average annual equivalent amounts of capacity and energy estimated
at 1,095,000 kilowatts and 5,920 million kilowatt-hours for the storage
project and central Utah project.

The total cost of theimost economical alternative source of equiva-
lent power or power benefits for the Coloradoe River storage project is
estimated at $40,389,000 annually as shown under “Cost allocations.”
The.total cost of the most economical alternative source of equivalent
power or power benefits for the central Utah project is estimated at
$2,423,000 ennually.

Municipal and industrigl water benefits

Benefits from municipal end industrial water in present evaluations
are confined to those that will result from the central Utah project and
are estimated to averaga $1,437,000 annually. This estimate i3 based
on the average annu equivaflent cost of obtaining a comparable
water supply from the most economical alternative single-purpose
means of development.:
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Flood-control ben:eﬁts

Preliminary appraisals by the Corps of Engineers indicate that the
reduetion in ﬂoog demage that will result from operation of the author-
ized project devélcttﬁments will average $124,000 annually. The béhe-
fits are equal to the different between the flood damage that is ex-
pected to occur with and without the project. The corps will further
evaluate flood-control benefits in connection with definite plan studies.

Fish and wildlife benefits

Effects of participating projects on fish and wildlife resources, hoth
beneficial and adverse %mve been partially eveluated by the.Fish
and Wildlife Service. 'The total adverse effects for the projects atudied
were found to exceed the total benefits by an average of $5,000 an-
nually. No evaluation, however, has been made of the effects of the
storage units on fish and wildlife. The example of Lake Mead sug-
gests that the net benefits of the large storage reservoirs may be
substantial. Fyrther evaluation of fish and wildlife benefits w:fl be
made as & part ¢f pre-construction surveys,

Recreational bengfite

The National Park Service estimates the recreational-benefits of
the authorized projecis and units studied to date at $698,000 annually,
The estimate is generally based on the service’s judgment that annual
benefits of the specific (Federal and non-Federal) recreationel] facilities
included in preliminary plans are at least equal to the annual equiva-
lent cost ofp construeting, operating, and maintaining the facilities
and that a like Dhenefit value will acerue from the recreational use of
dams and reservoirs, The evaluation of recreational benefits will be
continned in prdconstruction surveys.

(Other benefits ! :
A number of minor benefits in addition to those mentioned may be

expacted from pproject development. The only one so far evaluated is
a sediment control benefit in connection with e potential reservoir of
the central Utah project which, according to an estimate by the
Bureau of Indian Affairs, will have a value of $2,000 .annually in:

preventing sedimentation of Indian irrigation canals.

AVERAGE ANNUAL EQUIVALENT COSTS

Determination of costs

For comparison with the average annual benefits, an estimate wes
made of the average annual equivalent Federal cost of development.
This cost includés the Federal investment amortized over the 100-year
period of analysis at 2% percent interest and annual operation, main-
tenance, and replacement costs. Conatruetion costs used in the
benefit-cost analysis do not include past investigation costs since
these do not bear on the advisability of futurs expenditures. Also
they do not include contributed funds for the Glen Canyon bridge and
highway nor costs of constructing certain central Utah project fentures
to ultimate phase capacity since no evaluations have been made of
benefits from such expenditures. Interest on expenditures during the
congstruction period is added to construction costs. An amount
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equivalent to taxes on -an alternative private power development is

also included as an ecqnomic cost of developments involving power

production. Also included for participating projects is each project’s
pro rata share of the cost of regulatory facilities of the Colorado River

storage project for reasgns exp%ained below.

Storage project costs assigned to participating projects

Reservoirs of the Colorado River storage project, as explained
under “Water Supply,” will provide replacement water for the lower
basin and Mexico in prolonged drought periods in order to permit
continued expansion of water-consuming uses in the upper basin. A
portion of the cost of theistorage reservoirs may therefore appropriately
be assigned to the water-consuming uses of participating projects in
the benefit-cost analysis. Under the authorized repayment plan,
however, all of the reimbursable storage costs will be rapaid from
power revenues. ‘

Since the amount of replacement storage required is a direct func-
tion of increases in stream depletion, it is equitable to assign the
allocated costs of replacement storage to each participating project in
proportion to the amount of stream depletion that it will cause. In
a later section of this report, a total cost of $122,086,000 on a present
worth basis for units of the storage project is alloeated to irrigation.
This allocation, prora.t.e(i t0 an average incraase in consumptive use of
1,800,000 acre-feet snnpally over the 100-year period of analysis,
amounts to about $70 per acre-foot. On an annual equivalent basis it
is about $2 per acre-foot of depletion. ‘

BENEFIT-COST SUMMARY

Benefit-cost comparisons have been made for each unit of the Colo-
rado River storage project, the combined storage units, each partici-
pating project, and for the storage project and participating projects
combined. Com arisoz:(f have been made for & 100-year period of
analysis in accordance with Bureau of Reclamation policy and for a
50-year period in responge to requests from the Bureau of the Budget.
Far bot J)ariods of analysis comparisons have been made for total
benefits (direct, indirect, and public) and where possible for direct
benefits only. Results of the comparisons are shown in the tables
facing %age 21, i .

The benefit-cost analysis for the 100-year period, with considera-
tion given to all the benefits, is believed to be the most equitable
measure of economic justification. Use of the 100-year period of
study is more realistic tHan a 50-year period since the major features
have been designed and 4re being constructed to last well beyond 100
years. Recognition of all benefits is desirable because direct benefits
do not fully measure the significance of the Project. Operation of the
storage units and particff;a.ting projects will be interrelated in stream
regulation pbower production, and power transmission. Conse-
quently, the benefits of storage are recognized in the analysis of the
participating projects, and a_corresponding assignment of costs for
stream depletion is madé as discussed above. Because of the inter-
dependence of storage works and local facilities for use of water, a

[P
|
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benefit-cost ratio for an individual storage unit or participating project
is necessarily arbitrary and is less significant than a ratio of total
benefits to tota] costs for the authorized features.

In the analysis for the 100-year period and with consideration given,
to all the anticipated benefits, the Colorado River storage project and
participeting projects combined have benefits in excess of costs abd
each individual storage unit and participating project has benefits

- equal to or greater than the costs. The overall project benefit-cost
ratio is 1.3 to 1.
Cosr ALLOCATIONS

Preliminary sllocations have been mede of the estimated costs of the
Colorado River storage project and participating projects ng a basis
for determining reimbursable costs by purEoses and for making repay-
ment studies. Costs of the four units of the storage project have been
allocated as a single project cost and have been apportioned to irriga-
tion and other water-consuming uses, power, flood control, and recrea-
tion. Cosis of each participating project have been separately
allocated to the same purposes as the storage project costs and also
on some instances to municipal and industrial water and to fish and
wildlife. The allocations are of necessi::ly preliminary in nature since
they are hased on estimated costs and project plans that may be
modified in de‘i}nite plan studies,

Procedures used in allocations of the storage project costs are dis-
cussed in the lfollowing sections and the resulting ellocations are
summarized in the table on page 29, Allocations of cost of participat-
ing projecta also are summarized in the table on pages 30 and 31.
Procedures used in making the participating project allocations are
similar to those for the storage project.

DERIV.A{TION OF ATORAGR PROJECT CORT ALLOCATIONS

Storage project costs used as a basis for the allocations include con-
struction costssgl interest during construction, and operation, mainte-
nance, and replacement costs. Costs of past investigations financed
from the reimbursable Reclamation and Upper Colorado River Basin
funds were included in the construction costs, but those financed from
the nonreimbursable Colorado River development fund and con-
tributed funds!'were excluded. Also excluded were costs of construc-
tion financed from contributed funds. :

Method of allocation

Only soparable costs of recreational facilities were allocated to
recreation, Remaining costs were then allocated to irrigation, power,
and flood control by the separable cost~remaining benefits method,
Under this method the separable costs of each purpose were allocated
to that purposé and the sum of the separable costs for all purposes was
subtracted from the total project costs to obtain remaining joint costs.
The remsining joint costs were then allocated to the various project
purposes in proportion to the remaining benefits of the purposes in ex-
cess of their separable costs, Thus the total allocation to each purpose
is equal to or greater than the separable cost of including that purpose
in the project and is not more than either the benefits or the cost of
the most economical single-purpose alternative. Under this method
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the costs of facilities gerving more than one purpose are allocated to
the various purposes ip a manner that permits each purpose to share
in the economy of the :multiple-purpose development.

In the allocation procedure &ll benefits and costs including interest
during construction were converted to present values at the beginning
of the 100-year period of analysis at an inferest rate of 2! percent.
The total allocations made on this basis were then converted to appro-
priate capital and annual amounts. The amount of interest during
construction was then converted to reflect a 2%-percent rate to deter-
mine the amount of interest during construction to be reimbursed.

Separable and joint costs

The separable costs for each purpose of the multiple-purpose
project ere defined re the difference between the cost of the multiple-
purpose project and the cost of the project with the purpose omitted.
Thus the separable costs for each purpose include the costs of those
project facilities used isolely by that purpose plus the difference in
costs of the joint use facilities that would change in size or design with
the purpose omitted. iSeparable costs were determined by assuming
each purpose in turn as the last purpose added to the multiple-purpose
project. The remaining joint costs are the total project costs less the
sum of the separable costs for the various purposes. The estimated
separable costs of powar, irrigation, flood control, and recreation for
the four units of the storage project and the remaining joint costs for
the project are shown in the following table.
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Determination of separable and remaining joint coats—Colorado River slorage project

: [Tn theusands of dollars]
T
! Annual eosts
! Interest
. Construc- durlng
Unlt and Itam tlon constrne- | Operation | Replace-
costs L tlon at and main- ment Total
234 peroent | tenonee 008ts
costs
Multiple-purpose project cost
@len Oanyon ; $27, 898 §1, 48 $1,179 52,827
Dam and reservolr..c.--——...- 204, 868 17, 676 630 44 574
Powerplants and switchyarda. 118, 128 10,823 1,118 1,136 2,253
b L e T T — a6, 506 4, &6 233 188 418
Dam and reservolr__L_...._...- 49,618
Powerplants and switchyarda, 16, 887
Navaho_ oooooo e [ 42, M0
Dam end reservolr. ., 42, 333
Recreational faclllties. 207
Ouroeant!, .. ____ - B4, 805
Dam and reservolr. ..o 45, 367
Powerplants and switchyards. . 39,017
Recreatlons) facilitles .eo- oo - 452
Transmisgion dIVISLON. oo oo omoeemmem e aeae 157, 445
b 7 | a74, 150

Qlan Oanyon Dam and Rese

Multiple-purpose project wit

14411 S $195, 000 %16, 471 $482 $41 $628
Flaming Gorga Dam pnd Reservolr. ....... 48, 300 , 850 ] 10 a8
Navaho— .
Dam and Reservolr. . oo aoieenemnee- 42,338 2,403 18 1 25
Racronational faclltios. . o coooeaaoaoat 207 | e |mccmmccccc|ccmaemmm e | e ————————
Ourgcantl—
Dam and Reservolr. o ccacanarcooocane. 16, 700 878 12 10 22
Recreational faclitlen. ..o ooooooaeoaaes 1331 [N FRAUITN IR B,
TOAl e cc e mmamm o an e 300, 893 22, 602 508 70 38
Heparable power 0088 - o cceooo o aamimaen 873, 168 232, 167 2, 598 3,200 5, 897
: Multiple-purposs projeet with irrigation omitied
Qlen OABYON.u. o nne- emeemsmmmmmnemn $322,704 | $27,808 $1,048 81,170 $2,897
Flaming Gorge. ... . 68, 605 4, 602 23 18 418
Navaho—recreation . 711 IR NSRSRPRRRU ) FURRUpRPRS O [RpRUpRR Y
Qureeantl. .o ... 84, 808 4,051 385 381 716
Transmisalon division. 167, 446 6, B48 884 1, 605 2,480
Total-........- . - 431,817 42, 356 3,150 3, 360 4, 810
Heparable irrigation coathb Luenn o cnemaeenas 42, 33 , 408 10 26
Mult!ple-purpose project with recreation omitted
Qlen Canyon . coe oo e ccicamaa- $392, 704 $27, 808 $1, 848 $1,170 $2, 827
Flaming Gorge-. _— 68, 605 4, 562 233 1B6 418
Navaho..-...-- .- 42,333 2,403 18 ] 25
Qurecantl........-.... - B84, 414 4,061 385 anl 778
Tranamlsslon divislon...._.... e mmmmana 167, 445 b, 848 88 1, 0058 2,480
“Totalee ooens et —m——— 873, 401 44,750 3, 166 3, 309 6, 536
Saparable recroatlonal coata. .. .. [:1:1: 20 IR P (I — PP SRR
' Racapltulation
All units: :
Total 00868 caovemquamaa e $074, 150 $44, 750 $3,160 $3, 80D $8, 535
Laosa total separnble costs 418, 160 24, 580 2,014 3,408 022
Remalnlng Joint cos@ts ..... 258, 000 20,199 552 [} 418

1 Excludes nonralmbursable costs of past Investigation pald from Oolorade Rlver development fund end

oontributed lunds. Algo excludes rnousy contributed for

1 Ineludes Agod-control cos
table. :

ts on Han Juan River and therefore consl:

construetion,

derod as 6 dual cost In cost-allocation
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Justifiabla irrigation expenditure

The justifinble irrigation expenditure for the Colorado River
storage project is limited to the maximum benefits that couldbe
attributed to the storage water replacement function or the costs of
the most economical alternative single-purpose replacement storage,
whichever is the lesser, The alternsiive single-purpose costs were
found to be substantially less than the benefits and thus were taken
s the justifinble expenditure. Both the benefits and the alternative
costs aro discussed in the following sections.

Benefits.—The maximum benefits that could be atiributed to the
water replacement function of the storage project are taken as the
benefits in excess of local construction and operating costs of future
water-consuming projects in the upper basin over the 100-year
period of analysis. Consideration was given only to the benefits and
costs associated with irrigation, munieipal, and industrial use, The
excess of the benefits over costs for the 100-year period was estimated
by projection of the excess benefits anticipated for the 11 initial
participating prejects. The projections were made on the basig of
the averago value of excess benefits per acre-foot of stream depletion,
In order to arrive at a conservative estimate, however, the excess
benefit value determined for the initial participuting projects was
glightly lowered when related to other future projects, Also the
computations were based on the weighted average Increase In stream
depletions of 1,800,000 acre-feet over the 100-year period rather than
the projected total increase of 2,950,000 acre-feet by the end of the
period. Derivation of the excess benefits is summarized in the
following table,

Exzcess annual benefils of dniltial participaling projects and projection for fuiure
waler-consuming projecls 1

[ thousands]

Averago
Annual Ineroased oxcess
Annual Aunual benelis annual beneflis
Perticipnting projects bonefits costs b axcess stream per acre-
of costs depletion foot of
(acre-foct) stream
depletion
Paonbn. o 3640 $235 $404 10 $40
Pino River extenslon__ . 509 178 331 28 12
Smith For 150 110 41 8 b
Florida.. .. 941 221 120 13 9
St 108 111 a7 ] 15
Hammond 202 44 118 13
Contral Utah._ ... 5, 582 5,317 245 189 I
Emory County. 424 208 128 16 8
Seadskades. cooe i as 1, 567 293 74 110 1]
Lyman__..... 88 384 4 0 0
LaBargo.________ R R 206 G0 137 14 10
Subtotal .- 10, 189 7,001 2, 268 403 B
‘Total profected aversye Inecluding future
projects for (00-year perlord. o caeoie o faeiemie o e 9, 000 1, 800 5

! Tneludos only thiose beneflts aszgciated with irrigatlon, municlpal, and Industrial water,

As shown in the table, the estimmate of total excess benefits for the
100-year period of analysis amounts to an average of $9 million annu-
ally. The present worth of this annual amount over a 100-year period
at 2% percent interest is about $330 million.

Alternative single-pufpose costs.—The nlternative single-purpose
irrigation costs of the Colorado River Storage project were estimated

25027—58—-3
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~ s the costs of providing replacement storage for irrigation end other
upstream water-consuming uses equivalent to that at the Glen Canyon,
Flaming Gorge, Curecanti, and Navajo units,

After allowances are made for sediment deposition to year 2062 and
minimurm operatipg levels for power production, the multiple-purpose
reservoirs at Glep Canyon, Flaming Gorge, Curecanti, and Navajo
units will have a,lgout 22,443,000 acre-feet of active storage capacity,
The single-purpose alternative must have an equivalent amount of
active storage capacity, without any specific reservation of dend
storage to maintsin & minimum power pool, after making allowances
for evaporation Jlosses and sediment deposition to year 2062, The
lowest cost single-purpose alternative was found to consist of the
Cross Mountain, Flaming Gorge, Dewey, and Navajo Reservoirs,
To assure the initial filling of such alternative reservoirs during the
present period ofincomplete water use in the Colorado River Basin,
they would needito be constructed under the same schedule as the
nutﬁorized multiple-purpose reservoirs.

The lowest cost single-purpose replacement storage alternative was
selected by reconnaissance analyses using available data on the
various large reservoir sites in the upper basin, The estimated capa-
cities and construction costs of the selected alternative system of
reservoirs are shown in the table on the following page.

Justifiable power expenditure
The justifiable. expenditure for power is taken as the cost of the
most economical single-purpose alternative power development
deseribed on page 29. As previously explained, this same cost is
takon as a measure of the project power benefit. The total annual
costs of the alternative development were estimated on the basis of
rivate financing including taxes and interest at the rate of 6% percent.
ha estimated costs are summarized below.

T
Average annual
Item equlvalant of |Present worth !
totnl cost

$31, 568,000 | %1, 156, 380, COD
8, 804, 000 822, 423, 000

40, 389, 000 1, 478, 803, 000

. ]
1 Computed over a lﬂo-y:eur porlod with Interest at rate of 234 percent.

Estimaled cost of airfzglo-purpoaa storage alternative—Colorado River slorage preject
| :

T

Cross Fleming Dawey Nuavajo
Mountaln (Gorge Dam| Dam and | Dam and Tolal
Dam and | and Reser- | Reesrvolr | Reservolr

Resarvolr volr
Initial aotive storage ca) uélty ......... 5,200,000 | 3,030,000 | 9,600,000 [ 1,028 000 | 19,48K8,000
Aotivo capacity remalning ln year 208 5, 160,000 | 8,730,000 | 8,000, 000 048, 000 | 17,838, 000

Conatenotion cost..._..... [ -|820, 205, 000 |$48, 446, 000 |$02, 850, 000 &g.%gg’.ogg $208, 394,0%

Interost durlng constructlon 1.... ... .| 1,130,000 | 8,248,000 { 7,389,000 , 403, ) 177,
Net investment by year oompleted.__.___. 21, 404,000 | B1, 692,000 | 99, 730,000 | 44,738, 00C | 217, 571,000
Annual operatlon, melptenance, and

repincement costs. ... e eeecmma—a——- 104, 000 77,000 198, 000 28, (00 306, 000

Present worth of operatlop malntenance

and replacement costs. ;.o oo _| 9,808,000 | 2,819,000 { 7,086,000 915,000 | 14, 808, 000

Present worth of total cosh_ .. _ ..| 26,213,000 | 54,511,000 |108, 805,000 | 45, 881,000 | 232, 17,000
1

1 Computed et an l.utareht rate of 245 percent.
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Justifiable flood-control, expenditure
Flood control benefits, as estimated by the Corps of Iingineers, were

used a8 the justifinble flood-control expenditure. These have been
svaluated onI]y for the Navaho unit and are estimated at $1,135,000
as the present worth of $31,000 annually over 100 years at 2% percent
interest. No estimate was made of the cost of the cheapest alterna-
tive means of providing flood control for consideration as the justifiable
flood-control expenditure as the cost of such an alternative would far
exceed the anticipated flood-contrel benefits.

RESULTE OF ALLOCATIONS—STORAGE PROJECT AND PARTICIPATING
PROJECTS

A summary of the derivation of the allocations made for the storage
project is shown in the following table, Results of the allocations
made for the storage .project and for the participating projects are
summarized on pages 30 and 31.

Derivalion of cost allocations—Colorado River slorage projecl® (separable costs-
remaining benefits method)

[In thousands of dollars]

Trrlgn- Fload Ree-
tion Power |control] Subtotal | rea- Total
tlon
1, Benoflbs 3. .. 330,000 | 1,475,803 | 1,135 1,800,938 | .. _.|.orones
2. Alternative singlo-purposn cost ¥ Lo| 232,179 | 1,478,803 [ 7 [ N I
3. Justlfinble exponditure.. . 1,702, 107 ||
4. Initially separnble costsd.__ 033 033, 851 459 034, 310
a) Constructlon costs_ . _.. 373,158 660 373, 817
%) Intorest durlng constructlo 22,157 |. ... 22, 157
¢) Oporation, maintenanes, and ro-
placomont costs. i .o feamane- 215,913 215,913 |...._. 215, 913
(d) Taxes forogons. ...... L 322,423 22,423 |- 322,423
6. Remalning Lonolits bofors du 232,179 545, 162 778,466 | oo
6. Allocated dusl costs ? 45,422 - 45,851 45, 651
a) Construcilon costs. 42,121 42,333 42,333
bg Intorest during cons 2,301 2,403 , 403
¢) Operatlon, tonlntonance, an
placomont costs.___ 1. 00 |- 915 |- 915
7. Remapiniug bonoflts. ... ... 186, 757 545, 152 TILBLE ||l
8. Alloeated jolnt costsd_ o _____ _| 76,664 223, 679 300,043 |- 300, 643
a} Constructlon costs. __4... ..l 65,700 192, 210 258,000 |..-.__. 258, 000
&} Intorest durlng conatructlon.. ... 5, 151 15,048 0,100 | 20, 109
¢) Oporation, maintonango, and re-
plocenmont costs- ... 23 16,721 |ooo__.- 23,444 |_______ 232, 444

9. Totol alloentlond_.______.__

1,147, 630 220 | 1,270,945 660 | 1,250, 604
(u; Construction costs. __

505, 368 212 073, 101 459 674, 150

%b Interost durlug constriictlon. . 7, 542 37,205 12 44, 760 | 44, 759
¢) Oporation, maintenange, and ro-

placoment ¢ost8. ..o 2ommmo e 6, 633 233, 634 b 230,272 | ______ 236, 272
(@) Taxes fOTegone. - ceamce-cecnueaan|onccemm— 322,483 | ... 322,424 | ____ 822, 428

10. Construction costs;
(a) Excludlog 1interest durlng con-
struetlon- ... 107, 011 506, 368 212 873,491 659 874, 150
() Including I[ntorést durlng con-
structton at 244 pereént__________ 115, 463 {02, 673 224 718,250 659 718, 909
{¢} Includlug reimburasble I[nterest
durlug congtrietion,at 234 per-

cont..._ 107, 811 609, 277 212 717, 400 650 718,059

1, Aunusl oporation, mnaintenance, and re-
placement ¢osts; :
éa) Based on 24 pereont ... __ 181 0, 354 9 6,535 |_._-_. 8, 635
h) Bused on 2%4 pereont ;- 174 6,108 0 6,282 |.______ 6,282

1t No cost hes beon allocated to Ash and wild]llfe becauso studtes of this functlon have not heen completed.
Future studles may result In alloeations to thls and other functions not presently included.

3 Present worth of annual boooftis over 100 years at 214 percent interest,

1 include constructlon costs with exception of expenditures from contributed lunds and Colorado Rlver
Davelopment Fund, interest durlng constructlon at 247 porcent, oparntion, malntonnrces, and replaceruent
0564, and texes forogone when eppropriate. Flgures for operatlon, malntenanes, and replacoment costs
and taxes forogono aro present valies computed for a 100-year perlod at 244 percent.

f Greater than beneflts, .

Ml i 4 e



Summary of cllocated costs *—Colorado River storage project and parlicipating projecls
{In thousands of dollars)

Munieipal Flood Fish and
Sterage project and pariieipating projects Trrigation Power and indus- | control Subtotal | Recreation | wildlife * Other Total
trial water
Storage project:
Construzetion costs . oo ameoe- $107,911 $673, 491 674, 150
“"Reimmbursdble interest durlng constraction_.7___ o : . 43,009 _ 43,909
Operaticn, maintananee, and replacement costs 6, 28 |l ao]emeemmioee 6, 252
Participaling projects:
Paonta, Colo.:

Canstroehion eosts. . memaaas b N R 72 T, 796 8 7,764

Operation, maintenance, and replacement costs_. .. ... .+ 2% (R U (Y 22 1 P21
Pine River extension, Colorado and New Mexico:

Construetion ¢osts 5,486 (oo 35, 486 5, 456

Operation, mainbensnce, and replacement €O5t5- - --oemm- -2 1 RN FESU RS U 1 21
Smith Fork, Colo.:

Construetion eosts. oo e aemeoaioen B AT e 3,437 b S P 3, 461

Operation, maintenance, and replacement costs_ - ... b [ I S 12 | mmmeamnm 12
Florida, Colo.:

Construetion eoste_ . eimeoaemeoem 0~ 2 N RPN RN 125 7389 |- B2 | 7,411
Operation, mainienance, and replacement costs - .- --oaoo—-. [ . [ I B2 [ IS [ 16
Silt, Colo.:

Cunsl:rucrlon eosts_ oo [ 3,881 | e o 3,83t | | e 3,331

Qperation, maintenance, and repla.cement. costs_ ... 12 | S DN B, 12 oo e A - 12
Hammond, N, Mex.:

Construction oSS - . oo oo emmmmea- 2,433 |- [ I - < 5 O (U 2,433

Operation, maintenanca, and repla.cemenf. eosts_ ... 18 | oo 18 | aaaa 18
Central Utah (initial phase), Utah:

Construction €ostS_ . - acoen e - 131, 242 46, 048 $44,419 2,232 226,941 1, 552 477 145,750 234, 720

TReimbursable interest during eonstruetion. .- ocomo|omce e 3,062 2,450 | iaeee 5, 518

Operation, maintenance, and replacement costs. 240 40) > 3 S 7 187 {1 I 1,040
Emery County, Utah:

Construetion costs. . . ______ P 9,704 9,704 Ly N R 9,854

Operation, maintepance. and replacement COsts .. = 25 ) 5 D DA 10
Seedskadee, Wyo.:

CODSTTLLOT, BOSLE - - e e e ocmcm e e o e 25, 060 25, 060 25, 060

Operation, maintenance, and replacement costs_ ... ..-- 183 183 183
Lyman, Wyo.:

Construction e08ts . . e B I 7 N (N R DA, 11, 376 11,376

Operation, maintenance, and replacement eO5tS. ... (52 IS PN e 62 62
LaBarge, Wyo.:

Construetion eostS. - oo oo oo mmememmmeam ) i A (I SIS IR, 1,750 L. [ 1,751

. U D IR, [, -1 P e ecememmm 20

Cperation, maintenance, and replacement oS8 ...

0g

LOAL0Ud ADVUOLE UUAIH Oavao1on



Subtotal, participating projects:

ODSITCEI0D COSLS. . o . oo oo 208, 938 44, (48 44, 419 2,420 834 1,774 520 5,750 312, 837
Reimbursable interest during eonstruction_ .| _______ ., 2,456 (.. __._ L1 O O SIS R, 3
Operation, maintenance, and replacement eosis_ . .......... 631 450 |- N PR 1,174 23 I ) 1,447

Total, storage project and participating projeets:
Construction CostSa wauoa - ——- 316, 849 614, 416 44,419 2,641 978, 325 2,433 529 5,750 087, 037
Reimbursable interest during construetion. . ___|ooeoaoo__an 45, 971 2450 |oceoeo o 49,497 |o oo 49, 427
Operation, maintenance, and replacement costs_ . ______.._.___ 805 §, 598 % N I 7,456 203 70 |omm i 7,729

1 Allocated construction costs exclude expenditures from contributed funds and Colo- ¢ The fish and wildlife allocatlon is incomplete because no appraisal of fish and wildlifs
mado River Development Fund  Interest durlng constmction and replacement eests  benefits from the storage project has been made and benefits from the participating proj-
are based on interest at rate of 274 percant. eels have been only partlslly evaluated.

1 Estimated ¢ost ¢f construeting certain leatures to ultimate phase capacity.

——
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Prosrcr REPAYMENT

A repayment ainalysis of the Colorado River storage project and
participating projects has been made to demonstrate how repayment
of reimbursablfe dgonstruction costs of the dpl'oject, including interest
during construction, can be accomplished in accordance with the
provisions of the authorizing legislation. Costs allocated to recrea-
tion and to fish and wildlife are made nonreimbursable by the author-
izing act, Costs ‘allocated to flood control are also nonreimbursable.
Costs allocated to irrigation, power, and municipal and industrisl
water use, which.represent more than 99 percent of the project cost
after deductions sre made for contributed funds and nonreimbursable
investigation expenditures, are reimbursable.

Reimbursable ¢osts except as noted below will be repaid in & period
of not more thanc.l‘l)o years from the date of completion of the respective
storaga units, participating projects, or separable features thereof,
following in the cage of irrigation a suitable development period of
not more than 10 years. Irrigation-water users will repay in accord-
ance with their estimated ability for a period of 50 years except as
otherwise providéd by separate authorization acts for the Eden and
Paonin projects. - Project repayment contracts will be executed with
conservancy-type districts which have the capacity to levy assess-
ments upon ell taxable real property located within their boundaries
to assist in paying project costs. Municipal and industrial water
ugers will repay with interest at 2% percent the full cost allocated to
municipal and infustrial water. Power will be sold at rates at which
all costs allocated to power will be repaid with interest at 2% percent
and revenues will be provided to agsist in the repayment of irrigation
costs, ;

YPPER COLORADO RIVER BABIN FUND

All revenues collected in the operation of the Colorado River storage
roject and participating projects will be credited to and disbursed
rom the Upper Colorado River Basin fund as provided by the project

authorizing act. | Accounting records for the basin fund will be mein-
tained to show (1) source of revenue and (2) the application of total
revenues received info the fund., Surplus revenues in the basin fund,
as defined in section 5 (e} of the nct of April 11, 1956, will be used
to repay irrigation costs of participating projects that are beyond
the repayment Jgmbi“lit.y of the project irrigators. Surplus revenues
remaining in the basin fund froma participating projects will be ap-
portioned to theiState in which such participating project is located
and surplus revdnues from the storage units will be apportioned by
States ng shown below.

. . Pereent . Pereent
Colorado_ . _______ Loececeee 46,0 Wyoming.- . _aoo- 15. 6
Utah. o oo 5_ ___________ 21.5 New Mexfeo. . __..._- 17. 0

In accordance with the foregoing procedures, disbursements from
the basin fund for the storage project or for participating projects
will be made generally in the folllowmg order:

(1) Payment of operation, maintenance, replacement, and
emergency c¢osts for project facilities.
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(2) Payment of interest on the nnpaid balance of construction
costs allocated to power and municipal and industrial water.
(3) Repayment of reimbursable construction costs.

SUMMARY OF COSTS AND REPAYMENT

Tentative construction cost allocations and estimated repayment
under the procedures previously discussed are summarized in the table
facing page 34. Following that summary six different repayment sched-
ules are presented. The first (p. 35) is a repayment schedule for
all power costs, including those of the storage project and central Utah
project, and for irrigation costs of the storage project. It shows how
power revenucs will repay all reimbursable costs of the storage project
and power costs of the central Ttah project and establishes revenues
available to assist in the repayment of irrigation costs of participating
projects. The next four schedules (pp. 36 to 39) demonstrate re-
payment of irrigation costs of participating projects segregated by
tho States of Colorado, New Mexico, Utah, and Wyoming, respec-
tively. The last schédule is a summary of power, municipal and
industrial water, and -irrigation repayment for all authorized units
of the stornge project and all participating projects, as well as the
LEden project in Wyoming. ‘

The repayment tables and schedules indicate that all costs allocated
to power for both the storage project and participating projects,
amounting to $661,387,000 including interest during construction, can
be repaid with interest within a period of 50 years following completion
of each of the separable power features. Power costs according to
pregent schedules would be fully repaid in year 2008. Costs of the
storage units allocated to irrigation, amounting to $107,911,000, would
be repaid from power revenues in 5 years or in the 43d year (2012) fol-
lowing completion of the irrigation investment at the different units.
Costs allocated to municipal and industrial water, amounting to
$46,875,000 including interest during construction, would be repaid
with interest in 50 years following completion of appurtenant facilities.
The municipal and industrial water development is presently scheduled
in three blocks with repayment being completed in years 2014, 2023,
and 2031. Costs of the 11 participating projects and the Eden project
allocated to irrigation, totaling $217,129,000 plus $5,750,000 allocated
to the ultimate phase:of the central Utah project, would be repaid
within a 50-year period following the development periods, except
that authorized periods of 68 years and 60 years would bs used for
the Paonia and Eden projects, respectively. The last payment would
be made in year 2049, dle 90th year of the combined operation of
all storage units, the participating projects, and Eden project. The
irrigation repayment would be made by the irrigators and from power
revenues and conservancy district taxes as illustrated in the summary
table. Inrepayment studies for participeting projects, drafts on power
revenues in the basin fund at no time exceeded scheduled revenues
apportioned to the State in which the respactive projects are located.
Repayment of reimbursable project costs was accomplished prior to
the dates on which final payments sre due and interest-bearing and
non-interest-bearing costs, to the extent practicable, were paid
concurrently. :

e =




34 COLORADO RIVER S8TORAGE PROJLCT

Summary of cost allocations and ?epayment—Colorado River storage project and
parlicipaling projecis

[In thousandas of dollars]

i Allooated Relmburs- Total re-

' constriletlon | able intorest paymont
! costs of during con- | Eden project | for storege
Itom, SLOFRgo stiuctton for construe- unlts, par-
i units end storago tlon costs tlclpating

pertlelpatlog | units and projects,
vrojects partlcipating aud Eden

projects prolect

Relmbursable costs:
TrrIgaton . oo 316,840 [oo e 8 191 326, 040

From water users._._

From power revenues. ..

From canservancy diatrleta
POWOL. . e ca o nanma e
Munlclpal nnd Industdial use...--
Ultimate phase, centrd.!l Utah projoc

Bubtotal . -noaaaa-- e
|

Noenrelmbursable coats:
Elood control
Flsh nnd w-ﬁ(_ll-i b

BUbBBOLAL - o o o oo

Total ailocated o819, - cemer oo

Plua expenditures [rom Colorado River devel-
opment fund. ... P
Contributed [uNds. . ven- e e

Total project eoats_ ...
Farned surplus through 2049 ...

814,419
44, 410
5,750

081,434

2, 41

2,433 |-
620

f, 603

87, 087

2,719
2,358

002, 174
776, 628

O
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