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INTRODUCTION

An extensive program 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 comstruction were four initial units of
the Colorado River Storage project on the main river or its larger trib-
utaries, primarily for river regulation and power production. Also
suthorized were 11 participating projects for irrigation and other
related purposes, including the partially constructed Paonla project in
Colorado. The entire development is linked financially through the Upper
Colorado River Besin Fund which was established by the act. The largely
constructed Eden project in Wyoming was also made a participant in the
bagin fund.

The economic and financial analysis reported in this volume is
intended to be used as a reference and guide by the Bureau of Reclamation
and others having responsibility in carrying out the authorized develop-
ment program in the Upper Colorado River Basin. With construction just
starting 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 om con-
struction work. The report will be revised periodically as progress is
made in detailed investigations and construction and as new data become
available.

The estimates of power production at the authorized storage units
involve assumptions on the future depletions upstream from these units
and resultant regulated annual releases., Utilization of any of the
assumptions underlying the basic water supply studies does not carry with
it any actual or implied finding of legal restrictions or limitations.



WATER COMPACT AND TREATY OBLIGATIONS

Division of Water

Water of the Colorado River was divided between the Upper and Lover
Colorado River Basins by the Colorado River Compact, which was signed in
1922 by a Commiesioner of each of the seven States of the river basin
and by a representative of the United States and which waes subsequently
approved by the Congress and the President of the United States. The
dividing point on the river between the upper and lovwer basine is at lee
Ferry near the northern border of Arizona below the mouth of the Paria
River. Among other things, the compact apportions to the upper basin the
beneficial consumptive use of 7,500,000 acre-feet of water per annum. The
compact provides also that "The States of the upper division will not cause
the flow of the river at Lee Ferry to be depleted below an aggregate of
75,000,000 acre-feet for any period of 10 comsecutive years . « ." The
compact prescribes the manner in which vaters of the Colorado River system
may be mede availasble to Mexico under any weter rights recognized by the
United States. The Mexican Treaty of 1945 provides basically 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 Com~
pact and the Mexican Treaty concerning the use of the waters of the Colo-
rado River system, those briefed sbove are of particular importance to
the program now being initiated in the upper baesin.

Water allocated to the upper basin by the Colorado River Compact was
further epportioned to the individual States of the upper basin dy the
Upper Colorado River Basin Compact vwhich was signed in 1948. Under the
terms of this compact Arizona is permitted to consume 50,000 acre-feet of
water annually from the Upper Colorado River system and the remaining
water allocated to the upper basin is apportioned to other States in the
following percentages.

Colorado 51.75 percent
New Mexico 11.25 percent
Utah 23.00 percent
Wyoming 14.00 percent

The upper basin compact created the Upper Colorado River Commission,
an interstate edministrative agency. The Commission consists of & repre-
sentative of each of the States of Colorado, New Mexico, Utah, and Wyoming,
and the Federal Government.

Storage Requirement

The flow of the Colorado River is extremely erratic, historical flow
verying from 4,400,000 to 22,000,000 acre-feet annually at Lee Ferry.
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WATER COMPACT AND TREATY OBLIGATIONS

The extreme drouth 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

same time to meet its obligetions to the lower basin and to Mexico. In
wetter periods, however, flows are more than sufficient for these pur-
poses. Large holdover storage reservoirs are thus needed to provide addi~
tional water when needed for compact fulfillment during prolonged periods
of drouth. Favorable opportunities for such reservoirs are provided by
the deep canyons of the Colorado River and its principal tributaries in
the upper basin,

Further information on the water supply situation is presented later
in this report.



PROJECT PLAN

A plan for the Colorado River Storage project and an initial group
of participating projects has been formulated by the Bureau of Reclama- !
tion in cooperation with other Federal agencies and with the States of
the Upper Colorado River Basin. The project report prepared in 1950 and
8 supplemental report prepared in 1953 were printed as House Document No.
36k, 834 Congress, 2d Session. Reports on the participating projects in
the initial group, supplemental to the 1950 report, were also completed
in 1950 and 1951. Since its introduction in the 1950 report, the project
plan has been subject to modifications as shown in the 1953 supplement, in
the authorizing act, and in definite plan studies.

Colorado River Storage projecth

The various dams and reservoirs of the Colorade River Storage proj-
ect will regulate the flow of the river, thus permitting an expansion of
irrigation and other water use in the upper basin within the limits of
the Colorado River Compect. In most instances powerplants and switchyards
will be installed at the dams and transmission lines will be provided to
transmit the power to load centers., TFacilities will be provided as appro-
priste 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 River Storage project as outlined in the 1950 report
included ten storage units. Four of these were authorized for construc-
tion by the act of April 11, 1956. It is anticipated that additional units
will be auvthorized as they become needed. The four authorized units are
the Glen Canyon, Flaming Gorge, Navajo, and Curecantl. Together they will
provide about 34,670,000 acre-feet of reservoir cepacity and about 1,167,000
kilowatts of installed generating capacity. More than three-fourths of
both cepacities will be provided by the Glen Canyon unit alone.

Brief descriptions of the four authorized units and their common
transmission system appear below. Date on reservoir and powerplant capaci-
ties and stream depletions are summarized in the table on page 1l.

Glen Canyon unit

Glen Canyon Dam will be on the Colorado River in northern Arizona,
gbout 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 cn the Colorado River proper.



PROJECT PLAN

Glen Canyon Dam will be a gravity arch concrete structure that will
rise 700 feet above its foundation and 573 feet sbove 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 orly 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 Colo-
rado River, nearly to the mouth of Green River, and Tl miles upstream on
the tributary San Juan River. About 6,535,000 acre-feet of the reservoir
capacity will be inactive and will be useful for sediment eccumulation,

to protect fish, and to provide the power head at the dam. A powerplant
and switchyard will be constructed at the dam. The powerplant will include
eight generating units with a total installzd capacity of 900,000 kilowatts.
An access road and a bridge across the canyon about 900 feet downstream
from the dam site will be constructed to Federal highway standards.

Measures will be teken to protect the Rainbow Bridge Natlonal Monu-
ment at one of the side bays of the CGlen Canyon Reservoir.,

Flaming Gorge unit

Flaming Gorge Dam will be on the Green River, a mejor tributary of
the Colorado, in northeastern Utah about 6 miles south and 20 miles west
of the corner common to Uteh, Wyoming, and Colorado., The dam will be a
conerete thin arch structure rising about 495 feet above its foundation
and about 4US feet above the river. It will have a crest length of 1,270
feet. The reservoir will have a total capacity of about 3,930,000 acre-
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
reservolr capacity will be inactive. The powerplant at the dam will con-
sist of three generating units with a total instelled capacity of 108,000
kilowatts. A switchyard will be constructed nearby.

Navajo unit

Navsjo 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 struc-
ture about 385 feet high above the river and nearly 3,800 feet long at
the crest. Navajo Reservoir will provide water for the Navajo Indian irri-
gation project, when that project 1s authorized and constructed, and also
will provide water directly or indirectly for other potential projects in
New Mexico. The reservolr 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 storage. The reservoir when full will inundate
15,300 acres and will extend approximately 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
facllities will be provided at the reservoir.




PROJECT PLAN

Curecanti unit

The Curecanti unit will develop storage and power possibilities along
part or all of a 4O-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 Gunnison, Colo. In order to prevent the inundation of land
near the town, the authorizing legislation provides tha ". . . the Cure-
canti Dam (now called Blue Mesa Dam) shall be constructed to a height
which will impound not less than 940,000 acre-feet of water or will cre-
ate & reservoir of such greater capacity as can be obtained by & high
waterline located at 7,520 feet above mean sea level. . " The act also
requires that construction shall not be undertaken until further engineer-
ing and economic investigations have been made and until the Secretary of
the Interior has certified to the Congress and the President that 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 developments in
order moving downstream would be knowm as the Blue Mesa, Narrow Gauge,
Morrow Point, and Crystal. Collectively the reservoirs would have a capac-
ity of about one million acre-feet. The povwerplants, with an installed
generating capacity of asbout 159,000 kilowatts, would develop a maximm
of about 940 feet of static power heed.

The Blue Mesa Dam, located 30 miles downstream from Gunnison, would
be the largest of the series in the Curecanti unit. It would be an earthe
£i1l structure about 350 feet high above its foundation and about 820 feet
long at its crest. The reservolr would have a capacity of about 940,000
acre-feet at & 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 regulation for the unit power-
plants, Recreationsl facilities would be provided at the reservoir.

Investigation and planning of the Curecanti unit are continulng in
more detailed scope as required by the authorizing act.

Transmission division

The authorizing act of April 11, 1956, provides that project power-
plants and transmission facilities shall be operated in oonjunction with
other Federal powerplants, present and potential, so as to produce the
greatest practicable amount of power and energy that can be sold at firm
pover and energy rates. To carry out the provisions of the law, a high
voltage transmission grid will be constructed to interconnect 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.



PROJECT PLAN

The Transmission division includes the high-voltage lines from stor-
age unit switchyards to substations at maejor load centers and points of
interconnection and the substations at those points. TFacilities of the
Transmission division will be extended as necessary to provide intercon-
nections with future units of the storage project and with other Federal
plants and to provide for intercomnection of future participating project
transmission lines with the high-voltage grid. The extent and location of
the high-voltage transmission grid will depend on the market area require-
ments for project power, the desires of power users to purchase project
pover, points of intercomnection with other systems, and the final allot-
ments of power to varlous users.

Participating Projects

Participating projects are those which will consume water of the Upper
Colorado River system for irrigation and other purposes and which will
require assistance from power revenues of the storage project in the repay-
ment of irrigation costs. An initial group of 11 participating projects
was authorized by the act of April 11, 1956. These include the Paonia,
Smith Fork, Florida, end Silt projects in Colorado; the Pine River exten-
sion in Colorado and New Mexico; the Harmond project in New Mexico; the
Central Utah project (initial phase) and Emery County project in Utah; and
the Seedskadee, ;o Barge, and Lyman projects in Wyoming. The projects com-
bined will provide water for a total of about 365,100 acres, including
sbout 132,800 acres of full service land and about 232,300 acres of supple-
mental service land.

Brief descriptions of the 11 initial participating projects appear
below. Data on irrigable area, reservoir storage capacity, and vater
supply are summarized in the table on page 11.

Paonia project

The Paonia project on the North Fork of the Gunnison River in west-
central Colorado was partially constructed under the authorizing act of
June 25, 19%7. It was reauthorized by the act of April 11, 1956, and the
entire development was linked with the basin fund as a participating proj-
ect, The project will provide water to 2,200 acres of full service land
and 13,100 acres of supplemental service land. It will provide incidental
benefits to fish and wildlife, recreation, and flood control.

The Fire Mountain Canal was enlarged and partially extended under
the initial authorization. Work yet to be accomplished under the 1956
reauthorization includes construction of the Paonia Reservoir on Muddy
Creek to a capacity of 21,000 acre-feet, further extension of the Fire
Mountain Canel, and rehabilitation of critical sections of the previously
enlarged canal.



PROJECT PLAN

Pine River project extension

An extension will be constructed to the existing Pine River project,
located in southwestern Colorado and northwestern Hew Mexico about 20
miles east of Durango, Colo. The extension will provide irrigation water
for about 15,200 acres of full service land, of which about 1,940 acres
are within the Pine River Indian irrigation project, The extension will
involve enlergement and extension of eight canals and ditches diverting
from Pine River, a new diversion dam, and several small distribution
laterals.

Smith Fork project

The Smith Fork project will be constructed in west~central Colorado
along the Smith Fork of Gunnison River near Crawford. It will provide
water for about 2,300 acres of full service land and 8,200 acres of sup-
plemental service land, Recreational opportunities also will be pro-
vided. Construction features will include the Crawford Reservoir with
14,000 acre-feet of cepacity, & diversion dam, feeder canals, and laterals.

Florida project

The Florida project will be constructed in southwestern Colorado on
the Florida River. It will provide a full supply of water for about
6,300 acres of land and a supplemental supply for about 12,700 acres.
Construction features will include the Lemon Reservoir with a capacity
of about 23,000 acre-feet, a diversion dam, and distribution and drain-
age systems. An existing canal also will be enlarged. Operation of the
project also will provide flood control and some enhancement of fish and
wildlife values in the area.

Silt project

The Silt project will provide water for about 1,900 acres of full
gservice land and S,MOO acres of supplemental service land between Rifle
and Elk Creeks in west-central Colorado. The project also will enbhance
fish and wildlife values in tle area. Construction features will include
the Rifle Cep Reservoir of 10,000-acre-foot capacity, a pumping plant,
diversion dem and feeder canal, and laterals and drains. Some existing
works will be rehasbilitated.

Hammond project

The Hammond project in northwestern New Mexico will divert San Juan
River water for irrigation of about h,OOO acres of full service land
along the river in the vicinity of Farmington and Bloomfield. Principal
features of the development will be a diversion dam, distribution canal,
pumping plant, and lateral and drainage systems.

8



PROJECT FLAN

Central Uteh projecct (initial phase)

The Central Utah project (initial phese) will be an extensive under-
taking to develop water recourcee of the Uinta Basin, a segment of the
Colorado River Basin in northeastern Wah. Part of the developed water
will ve conveved westward for use in the Bonneville Besin in Certral Utsah
and the remairder will be used in the Uinte Basin. Reservoirs with a total
capacity of sbout 1,663,000 acre-feet will meke water availeble for about
28,600 acres of full service land and ebout 131,800 acres of supplemental
serviec land. Tour project powerplants will have a combined ilnstalled
capacity of 61,000 kilowatts. Approximately 48,800 acra-feet of weter will
be provided annuelly for muaicipal, inductrial, and miscellaneovs Uses.

The projzct will previde recreational benefits and will have valie in flood
and sediment control.

The potential Strawberry aqueduct will intercept flows of Rock Creek
and stresms west of Rock Creek. It will convey the water to the existing
Stravwberry Reservoir on Strawberry River which will be enlarged through
construction cf Soldier Creek Dem cownstream from the present dam. The
existing ouilet tunnel from the reservoir will te enlarged. This tunnel
conveys water westward through the Wasatch Mountain divide to the Bonne-
ville Basin. In descending the west slope of the Wasatch Mountains, the
vater will pess through a series of four powerplants. In the Bonneville
Basin the water will be used in an area extending from Salt Lake City
south 80 miles to Nephi. Part of the use will be effected by exchanges
involving the waters of Utah Lake, Provo River, and other streems. These
exchanges will require coms*truction of Bates Dam on Provo River, Hobble
Creek Dam on little Hobble Creek, and the Front Dam near Salt Lake City.
Transmission lines will be constructed to serve local market areas and to
interconnect with the main grid transmission system.

New project works to provide water for replacement end expanded irri-
gation and municipal use ian the Uinta Basin will include Hanna Reservoir on
the North Fork of the Duchesne River, Starvation Reservoir on Strawberry
River with a feeder cenal from the Duchesnz River, the Upalco Reservoir off-
stream from Lake Fork River, the Stanaker Reservoir with feeder cenal from
Ashley Creek and a service canal (Vernal unit), and Tyzack Reservoir on
Brush Creek.

Emery County project

The Emery County project will be in the headwaters of the San Rafael
River in east-central Utah, It will provide irrigation water for about
3,600 acres of full service land and 20,500 acres of supplemental service
land and will provide for recreational opportunities. Joes Valley Reser-
voir with a total capacity of 57,000 acre-feet, & diversion dam, censal,
laterels, and drains will be the principal features of the project.



PROJECT PLAN

Seedskadee project

The Seedskadee project will be constructed in soutiwestern Wyoming
along the Green River below the authorized La Barge project. Principal
works under the present tentative plan include a diversion dam on the
river, conveyance canals, pumps, aund distribution laterals. Such works
will provide an irrigation water supply for about 60,700 amcres of full
service land.

Modifications of the plan to provide storage and fish and wildlife
facilities are belng investigated. As the studies are still lncomplete,
however, the modifications are not included in the project data used 1n
this report.

Lyman project

The Lyman proJect will be constructed in southwestern Wyoming along
Blacks Fork of the Green River near the Wyominge~Utah boundary. It will
supplement the irrigation watexr supply for about 40,600 acres of land,
Bridger Reservoir will be constructed on Willow Creek to a capacity of
43,000 acre-feet, Other features will include feeder canals to the res-
ervoir, return canels to distribute the reservoir releases, improvement
of the Willow Creek channel, dralnage, and improvement of the exiating
irrigation system.

la Barge project
The Ls Barge project will divert water directly from the Green River
in southwestern Wyoming to provide irrigation water for about 8,000 acres

of full service land. Project works will include a diversion dam, con-
veyance canal, distribution laterals, and drains.
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Summary of irrigation and power data

Colorado River Storage project and participating projects

Average annual water

Irrigable area (acres) Total supply (acre-feet)
Supple- reservoir Installed Increase  Increase
Full mental storage powerplant Iin usable in
service service capacity capacity irrigation  stream
Units and projects land land Total (acre-feet) (kilowatts) supply depletion
Storage units
Glen Canyon 28, 0k, 000 500, 000 576,000
Flaming Gorge 3,930, 000 108, 000 62,000
Navajo 1,700,000 39,000
Curecanti 1,000, 000 159, 000 14, 000
Subtotal - 34,670,000 1,167,000 691, 000
Participating projects = - o - -
Paonia, Colo. 2,200 13,100 15,300 21, 000 20,100 9,800
. Pine River extension,

Colo. and N. Mex. 15,200 15,200 45,450 28, 300
Smith Fork, Colo. 2, 300 8,200 10,500 1k, 000 13,650 7,500
Florida, Colo. 6, 300 12,700 19,000 23, 000 23, 200 12,900
8ilt, Colo. 1,900 5, 400 7,300 10, 000 10,100 5,800
Hammond, N. Mex. 4,000 4,000 18,400 9, 300
Central Utah (initial.

phase), Utah 28,600 131,800 160,400 1,663,000 61,000  Y/175,200 189,400
Emery County, Utah 3,600 20, 500 24,100 57,000 32,400 15,500
Seedskadee, Wyo. 60,700 60, 700 225,800 110,400
Lyman, Wyo. Lo, 600 Lo, 600 43,000 32, 500
La Barge, Wyo. 8,000 8,000 2k, 300 1k, 200

Subtotal 132,000 232,300 365,100 1,831,000 61, 000 621,100 403,100

Total 1352, 933,300 365,100 36,501,000 1,228,000 621,100 1,004,100

1/ In addition, an average of 45,800 acre-feet annually will be made available for municipsl,
industrial, and miscellanecus uses under the initial phase of the Central Utah project.

WIEHOR . - MCLAMATION L UFAH




PROJECT COSTS AND CONSTRUCTION SCHEDULE

Cost Estimatgg
Constructicn costs

The total comstruction cost of the four initial units and Transmis=-
slon division of the Colorasdo River Storage project and the 11 initisl
participating projects, including costs of past and future investigations,
is estimated st §992,174,000. OFf the total, $577,382,000 represents the
cost of the storegr units and Tramsmission divieion and $31%,792,0C0 the
cost of the perticipating projects, The cost ectimmte is the latest offi-
cial estinate of the Bureau of Reclamation and cooperating agencies. It
1s based generally on the price level of January 1957 except that bid
Prices vwere used vhere avsilable apd actusl costa of praet investigetions
and construction were uged. Since the location of facilities in the Trens-
mission division has not been definitely determwinad, the construction cost
of euch freilities was estimated on the tasis of an average of abcut $135
per kilowctt of inztalled powerplant generating cepacity. The cost esti-
rates will be revised perlodically to include costs of completed work,
changes in estimates resulting from future mod:ificatione in plans, and
latest avallable data including bid prices.

Operation, maintenance, and replacement costs

Operation, maintenance, and replacement costs are estimated at
$7,729,000 annrually, including $6,2682,000 for the storsge units and Trans-
mission divicion and $l,hh7,000 for the partleipating projects. The oper-
atlon end wainienance costs were estimated at price levels of the 3~year
period 1954~56 end the replacement costs were bazed on current construc-
tion cost estimatec. The estimates shown above, which vere used in the
repayment analysis, include replacement costs computed at 2 7/8 percent
interest over a 100-year period.

Sumery

The table on the following page summarizes comstruction costs and
annual operetion, maintenaice, end replacement costs for each storage
unit, the Trensmisslon division, and each participating project. For con-
venience in the economic and financial analysis irn later sections of the
report, the table also itemizes expenditures through June 30, 1957, the
costs used as a basis for the benefit-cost analysls, and the costs to be
allocated.

Construction Schedile

Expenditures by the Bureau of Reclamation for advance planning and
construction of the authorized storege units end participating projects
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Summary of project costs
Colorado River Storage project and perticipating projects
{Unit--$1,000)

Cost
base for Costs

Costs through June 30, 1957 1 benefit- to be Annual
Expended for investigations Expended for construction cost allo- oper-

Fram From From analysis cated ation,

Total Colo. Upper From Total Upper From Total Total (Col. 2 {Col. 2 mainte-

Total con- From River Colo. con- COBLS Construc- Colo. con- CoBLS costs minus sum mirus nence, and
construe-  trib- Recla- Devel- River +trib- of past tion River trib- of past through + of Cols. sum of replace-
tion uted mation opment Basin uted investi-  appro- Basin uted construc- June 30, 3, 4, 5, Cols. 3 ment

Units and projects costsl/ fundsg/ Fund Fund Fund funds gations priation Fund funds tion 1957 and 6) and 5) costsé/

(1) (2) (3) {) (5} _{6) {7) (8} (9} (10) {11) (i2) (13} (14) (15) (16}
Storage units
Glen Canyon 325,704 2,295 344 615 60 1,019 5,378 Lol 5,872 6,891 322,450 322,79k 2,736
Flaming Gorge 66,591 60 86 146 597 597 43 66,445 66,505 4o6
Navajo 4/42 579 6 39 45 221 221 266 . Yuz,s53h  L/ha)5ko 2l
Curecanti 5/84,963 103 97 9k 291 29k 5/84,669  5/84,866 Tho
Transmission division 157,545 50 100 150 38 38 188 157,395 157,445 2,367
Subtotal 677,382 2,295 563 937 94 &0 1,65k 6,23% 49k 6,728 5,32 673,493 674,150 6,282
Participating projects
Paonia, Colo. 7,813 8 kg 185 2ho 1,997 1,997 2,239 7,571 7,764 23
Plpne River extension,

Colo. and N. Mex. 55539 S5k 53 48 155 155 5,384 5,486 el
Smith Fork, Colo. 3,533 29 T2 16 117 117 ! 3,416 3,461 12
Florida, Colo. 7,433 12 22 65 99 99 7,33k 7,411 16
5ilt, Colo. 3,548 55 17 13 85 85 . 3,463 3,531 12
Harmond, N. Mex. 2,441 63 8 107 178 178 2,263 2,433 18
Central Utah, (initial

phase) Utah 235,850 62 273 1,068 306 62 1,709 1,709 §/228,391 234,720 1,040
Emery County, Uteh 9,913 1 13 18 10 1 Lo Lo ' 9,871 9,89k Lo
Seedskadee, Wyo. 25,470 41 Lo 259 710 710 - 24,760 25,060 183
Lyman, Wyo. 11,436 52 60 1 113 113 11,323 11,376 62
la Barge, Wyo. 1,816 21 65 86 86 1,730 1,751 20

Subtotal 314,792 63 621 1,842 1,010 _ 63 3,536 1,997 1,997 5,533 . 305,506 312,887 1,447

Total 992,17k 2,356 1,18 2,779 1,104 123 2,190 1,997 6,234 Lo4 8,725 13,915 978,999 987,037 1,729

;/ Based on January 1957 price level except that bid prices were used where available and actual costs of past investigation
and construction were used. ,

g/ Contributed funds, some of which have been expended to date, include $60,000 from city of Los Angeles for investigation of .
Glen Canyon Dam site; $1,635,000 from State of Arizona and $600,000 from Bureau of Public Rosds for improvement of Glen Canyon .
bridge and access road to meet Federal highway standards; and $63,000 from the State of Utah and private groups for investigation of
the Central Utah and Emery County projects.

;/ Operation and maintenance costs are based on 1954-56 price levels and replecement costs on current prices. ZFigures shown !
include replacement costs at 2 7/8 percent interest for use in the repayment analysis.

E/ Includes $207,000 for recreational facilities at Navajo unit.

2/ Includes $452,000 for recreational facilities at Curecanti unit.

_/ Excludes $5,750,000 for construction of certain Central Utah project features to ultimate phase capacity.
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PROJECT COSTS AND CONSTRUCTION SCHEDULE

are tentatively progremed &s shown in the schedule on the followlng page.
Construction already bas 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 Pacnia, Hemmond, and Seed-
skadee proJjects and the Vernal unit of the Central Uteh project, all of
vhich are scheduled for the start of construction in Fiscal Year 1961.

The advance planning and construction schedule has been followed in
the econcmic end finsmelal analysis discussed later in this report. The
program as nov cutlined could be substantially modified, however, as
actual progress will be determined by congressional vppropriations. It
will be desirable for work on the storage project to follow the general
rate established by contracts now in force and to be awarded in Flacal
Year 1958. Any slowdown in the rate established would increase costs
of interest during comstruction and in the case of the Glen Canyon and
Fleming Gorge units would delay availability of power revenues to assist
in repayment of irrigation costs.

14




Schedule of coustruction and advance pl.anninal/

Colorado River Storage project and rarticipating projects

{Unie--$1,000) |
Cetimated Total to | Balance
total June 30, to
Units and projects cost 1957 1958 1959 1960 1961 1962 1963 1964 1965 1566 1967 1968 1965 1970 h971 1972 1973 1974 1575 complete
Stgi:gccﬁy:: 325,704 5,851 2b, bk 29,669 48,460 56,600 55,600 3,860 29,806 18,056 12,138
Flaming Gorge 55,591 43 2,200 2,567 5,995 10,075 12,135 13,935 10,928 7,013
Favajo 2/h2,372 266 906 26 20 1,700 9,500 13,200 10,000 6,754 !
Curecaptt 3/8L,511 294 ] 107 35 a 0 0 o 1,400 4,7€5 8,000 7,300 1,990 7,350 13,400 11,3k 5,004 8,206 5,275
Trensmiasion divimion 157,545 188 110 205 1,685 7,100 22,730 26,000 15,542 23,000 17,785 6,400 1,000 1,600 1,700 E,000 2,000 2,000 1,600 1,300
+
Subtotal 676,722 8,362 27,909 32,574 57,305 16,075 09,565 58,935 86,676 56,223 3,666 14,400 8,700 9,590 5,050 15,00 13,82 11,084 &, 8c0 0,575
m;;:irtégfn?mkc“ 7,813 2,239 62 o o 500 1,665 2,136 1,011
nglsfv:;deﬁe;:i?n' 5,539 155 127 § 6 0 o 510 1,147 2,00y 1,565 !
Smith Fork, Colo. 3,531 117 87 2 0 0 0 1371 1,091 1,347 152
Florida, Colo, 7,133 99 B4 81 6 0 0 0 o 0 150 1,700 2,L00 2,313
511t, Colo. 3,548 85 57 28 7 0 s 0 o 0 1,000 1,773 508
Hammopd, N. Mex. 2,4l 178 10k 2 0 500 1,100 557 .
Central Utah, Utah 235,850 1,703 W8 250 118 968 2,570 2,437 2,84 6,066 T.3b7 11,428 12,286 13,g41 15,965 2'1,967 23,613 21,534 9, T4k 4,330 71,080
(Vernal unit) (6,956) {h32) (100) o 0 (500) {2,100) (2,100) {1,000) {300) (300} (124)
Imery Coupty, Utah 9,913 Lg 2L se a1 &8 o o ] 0 1,188 3,800 3,253 2,005 .
Seedskadee, Wyo. 25,470 710 346 T8 * S0 1,180 2,989 4,307 4,713 L 928 2,355 1,852 1,138 380 ,
Lyman, Wyo. 11,L36 113 1k 124 178 a1 o o 1,248 2,b97 3,683 2,758 ThQ I
LaBarge, Wyo. 1,816 96 5 18 80 L& 0 [+] o o [¥] 593 J00 188
1
Subtotal 31k, 192 5,533 1,358 6ho 676 2,663 6,515 9,565 11,653 16,623 20,633 23,907 21,6829 19,583 16,345 21,967 23,613 21,534 9, T4k 9,330 71,080
Total 951,515 13,915 29,267 33,214 58,071 78,738 106,480 108, 561 98,329 12,846 55,321 38,307 30,529 29,173 25,395 37,367 36,855 32,618 19,544 15,505 71,080

y The conatruction program 1s underlined.
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3/ Does oot include $452,000 for recreational facilities.
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WATER SUPPLY

dater supplies available for development by authorized units of the
Colorado River Storage project ard participating projects have been esti-
mated on the basis of recorded flows, with consideration given to down-
stream uses and past and anticipated upstream depletions. It is not
within the scope of this report to summarize the water supply studies
made for each participating project. A brief summary of the water supply
available to the Upper Colorado River Basin and units of the storage proj-
ect is presented in the followlng peragraphs, however, in view of the
importance of water supply as related to project power production and
revenusas,

Streamflows

Three terms are commonly used to define flows of the Colorado River.
Historical flows are those which have actually occurred. Virgin flows
are the estimated flows which would have occurred without man-made deple-
tions. Present modified flows are those which would have occurred in

the past had the present level of development and depletions been in
full effect.

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

Average annual flows for 191lL-45 periodl/
(Unit--acre-feet)

Historical Present
Unit flow modified flow
Glen Canyon 13, 763,000 13,064,000
Flaming Gorge 1,636,000 1,615,000
Navajo 1,260,000 1,24k, 000
Curecanti (Morrow Point Dam site) _ 1,270,000 1,270,000

;/' Period adopted in negotiations for the Upper Colorado River
Basin Compact as representative of long-time flow conditions.

At a point 15 miles below Glen Canyon Dam site, the Paria River con-
tributes an average of about 25,000 acre-feet annually to the Colorado
River, but the flow is erratic from year to year. TFor ell practical pur-
roses 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 ammual virgin flow at Lee Ferry ovev the 191 .h5
perind is estimated at about 15,640,000 scre-feet.
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WATER SUPPLY

Stream Depletions

Anmnual man-made depletions in the Upper Colorado River Basin from
existing developments and develorments authorized prior to 1949, the year
the Upper Colorado River Basin Compact became effective, are estimated to
average &bout 2,550,000 acre-feet, A number of years will be required
for full development of projects authorized prior to 1949. The 2,550,000-
acre-foot depletion is therefore used in this report as also applying to
Fiscal Year 1963 when initial operation of the storage project 1s sched-
uled and is also referred to as the present depletion. On the basis of
the arnual depletion of 2,550,000 acre-feet, the upper basin is utilizing
only about one-third of the consumptive use apportioned to it by the Coclo-
rado River Compact.

Ag & basis for evaluating the Colorade River Storage project and
participating projects, a projection was mede of future stream depletions
estimated to occur in the upper basin during the 100-year period from
Fiscal Year 1963 through Fiscal Year 2062. It was estimated that the
depletions by 2062 would total about 6,191,000 acre-feet annually, con-
sisting of 2,550,000 acre-feet from existing developments, 691,000 acre-
feet from evaporation from the authorized storage units, and 2,950,000
acre-feet from new projects including the authorized participating proj-
ects and other future Federal and non-Federal developments. The 2,950,000-
acre-foot depletlon from new projects expressed as a welghted average
amount over the 1Q0-year period approximates 1,800,000 acre-feet, a
figure used hereinafter in the project economic analysls., Assumed aver-
age depletions are sumarized in the table below.

Projected depletionsi/
(Unit--1,000 acre-feet)

Depletion
from exist- Average
ing and npew evaporation
Fiscal projects in losses from
year upper basin storage unitsg/ Total
196% 2,550 negligivle 2,550
1970 3,150 691 5,841
2020 L, 750 691 5,441
2062 5,500 691 6,191

l[ Based on averages for runoff period 191L-45, inclusive.
g/ Estimated average stream depletions dus to evaporation from
Glen Canyon, Flaming Gorge, Navajo, and Curecantl storage units.

Replacement Storage

The holdover reservolrs in the Upper Colorado River Basin sare
designed to impound water in years of high runoff and release such water
during prolonged dry periods to permit the upper basin to increase its
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WATER SUFPPLY

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 storege capacity &vailable in Fiscal
Year 2062 in the four authorized units after sediment encroachment is
shown in the following table. This available capacity may be appro-
priately referred to as replacement storage capaclity since it will be
used, among other things, to replace to the lower basin an appropriate
part of the natursl streamflow consumed upstream in the upper basin
during prolounged drouth periods.

Estimated active storage cepacities in Fiscal Year 2062
(Unit-~1,000 acre-feet)
Sediment deposition to Remaining

Fiscal Initial end of Fiscal Year 2062 active stor-
year of active In dead In ective age capacity
initial storage storage storage in Fiscal
Unit storage __ capacity  capacity __ggﬁacity Year 2062
Gien Canyon 1963 21,505 5,260 ,160 17,325
Fleming Gorge 1964 3,600 70 130 3,470
Navajol/ 196k 1,028 250 80 948
Curecanti 1969 120 10 20 TO0
Total 26,853 5,590 L k10 22,443

1/—'The gtorage capacity at the Navajo unit may be needed
ultimaetely by the potential Navajo irrigation project and other local
developments and hence may not be availsble to meet compact obligations.
This situation will be reviewed when the Navajo irrlgetion project is
authorized.

Reservoir operations

Two studies were made of the coordinated operation of the four
authorized units of the storage project. The first was an initial
regervolr filling study to bring the reservoirs to power opersting
levels and to roughly determine power production potentialities to
March 31, 197L. The second was & more deteiled study covering coordi-
nated reservoir operations to estimate annual power production after
March 31, 1G71.

The initial filling study was based on average streamflow condi-
tions for the 32-year period 191h-45. The average flow was progress-
ively modified throughout the filling period in accordence with the
projected schedule of upstream depletions. Allowances were made for
reservoir evaperation and for increases in storage at upstream reser-
voirs. Each reservolr was first filled to the minimum power operating
level in order that power generation might be obtained as early as
practicable. Thereafter additionel storesge was progressively aceumu-
lated at all reservoirs from available storshle supplies. The filling
study indicates that Glen Canyon, the first reservoir scheduled for
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WATER SUPFLY

completion, would start filling at the beginning of Fiscal Year 1963.

All the reservoirs would fill to reasonable operating levels by March 31,
1971, and the major part of the system power output at the three storage
units would then be attsined. An annual summary of the initial filling
operation for the Glen Canyon Reservoir with allowance for filling of
the storage project upstream reservoirs ig shown on the following page.

The post~filling reservoir operation study was based on several
repetitions of a runoff cycle similer to the 32-year runoff period 1914
to 1945, Data corresponding to the 32 years in sequence were inserted
in the study for Fiscal Yeer 1971 through Fiscal Year 2002 and the
process was repeated for each 32 years thereafter with proper adjust-
ments for increased depletions. Annual relcases for system energy
generation were made in varying amounts in accordance with normal
operating and forecast procedures. The monthly pattern of releases for
energy generation followed the pattern of energy requirements estimated
for 1980 in the project power market areai/. Additional releases made
in anticipation of later spills were also utilized in the geveration
of energy.

1/ Pattern of energy requirements was taken from preliminary data
for & power market survey that is being made by the Federal Power Com-
mission for the Colorado River Storage project.
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Expected operation of Glen Canyon Reservoir
duwring indltial filling period
(Unit-=1,000,000 acre-feet)

1914-45 Adjustments for
average __nevw wggﬁieam uses Total
annual T Iacresse Increase storage
present in comsump~ iIn stor- Assumed in Glen
modified tive use age at iaflow Release Canyon
Year flow at including upstream to Glen from Reservoir
beglnning Glen Can- regervolir reser- Caaycn Glen Canyon at end
April 1 1/ yon. Dem___ evapoxation voirs Regervoir Logses Be sgryglg of year
1961 13.1 13.1 13.1 0
1962 13.1 0.1 13.0 11.5 1.5
1963 13.1 1 0.2 12.8 0.1 8.7 5.5
1964 13.1 o1 .6 12.4 .2 8.8 8.9
1965 13.1 .2 .7 12.2 .3 8.9 1.9
1966 13.1 .3 .6 12.2 b 9.0 1h.7
1967 13.1 A .7 12,0 A 10.4 15.9
1968 13.1 .5 .6 12.0 .5 10,4 17.0
1969 13.1 .6 25 12.0 .5 10.4 18.1
1970 13.1 Ni o4 12,0 -5 10.5 19.1

1/ Anpual summary is based on years beginning April 1 when Lake Mead and Glen Canyon
Reservoir will normally be at lowest stage.
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POWER PRODUCTIOI AND MARKETING

Power Market Area and Requirements

The Federal Power Commission 1s currently making a power market
survey for the Colorado River Storage project. The market area covered
by the survey 1s shown on the map on the following page.

It 15 estimated that in addlition to capaclity and generation from
existing and scheduled plants in the market arza, not including scheduled
plants of the Colorado River Storage project, abcut 3,659,000 kilowatte
of generating capacity and 14,313,000,000 kilowatt-hours of generation
will be needed by 1970 to meet new pover requirements throuthout the
merket area. The estimated additional requirements for 1970 and 1380 are
sumarized below.

Additlonal power and energy requlrements

1970 1980
Divi- Million Million

sion Principal Thousand kilowabt~ Thousand kilowatt-
Ho. State kilowatts hours  kilowattis hours
I Nevada 228 1,257 500 2,183
11 Arizona 954 2,871 2,806 11,770
I1I Utah 936 4,612 1,881 9,942
IV Colorado 1,1L6 4,708 2,538 12,134
v Wyoming 194 67k 478 2,170
VI Tlew Mexico 201 201 156 1,802
Total 3,659 14,313 8,659 40,601

Power Production

Powerplants are presently planned at three of the Tour authorized
units of the Colorado River Storage project and at the Central Utah par-
ticipating project. The total installed generating ecapacity will be
1,228,000 kilowatts, with the installed cepacity at each powerplant as
tabulated on page 1l. With allowances made for peak load transmission
losses, an estimated 1,109,000 kilowatis of power can be dellvered to
load centers.

Future pover production has been estimated on the basis of coordie
nated reservolr operaticn studies as previously discussed. In accorde-
ance with the operation studies, power producticn will commence at the
beginning of Fiscal Year 1965 at the Glen Canyon and Flaming Gorge units,
in Flscal Year 1970 at the Curecanti unit, and in Flscal Year 1974 at the
Central Utah project. All powerplants wiil be completed and in full pro-
duction by about the end of Fiscal Year 1985. The schedule of estimated
energy deliverable to load centers is shown in the table on page 23.
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POWER PRODUCTION AND MARKETING

Estimated erergy deliverable to load centers from powsrplants
Colorado River Storage project and Centrel Utab project
(Unit--1,000,000 kilowatt-hours)

Colorado River

Storage project Central Total

Fiscal CGlen  Flaming Cure-  Uteh Non-

year Cenren  Gorge  centi project Firm firm wal
1965 2,835 315 1,500 1,650 3,150
1956 3,082 268 2,950 koo 3,350
1667 3,450 300 3,200 550 3,750
1968 3,952 298 3,750 500 4,250
1969 L, o9 Lea 3,950 500 4,450
1970 k,079 480 2kl L, 250 550 4,800
1971 L, 065 540 294 h,250 650 4,900
Avg, 1972-81 5,303 529 782 236 5,700 1,150 6,850
Avg. 1982-91 L, 534 ko2 8ok 260 5,550 550 6,100
Aveg. 1992-2001 3,b412 360 718 Z60 4,850 0 4,850
Avg. 2002-11 4,825 kg7 866  1/362 5,400 1,150 6,550
Avg. 2012-2 L3097  khg 792 362 5,200 800 6,000
After 20212 3,57h 288 776 362 Lb,850 350 5,200

}/ Amual, amounts of energy Trom the Cantral Utah project are
assumed to remaln constant after 2001.

2/ For the Colorado River Storage project, the ennual amounts
of energy after 2021 are assumed to be constant and equal to the

20-year average obtailned by continuing the stuly from the year 2022

through 2041.
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POWER PRODUCTION AND MARKETING

The average annual energy deliverable to losd centers, adjusted to
account for time-value considerations in detemmining the average equiv-
alent energy over a 100«year period after each plant is in full produce
tion,is 5,920,000,000 kilowatt-hours., This includes 5,558,000,000
kilowatt-hours for the units of the Colorado River Storage project and
362,000,000 kilowatt-hours for the Central Utah project. The average
annual equivalent capaclty for a 100-year perifod when adjusted in the
same manner as the energy is 1,095,000 kilowatts, including 1,036,000
kilowatts for the storage project and 59,000 kilowatts for the Central
Utah project.

During the f£illing period, fivm energy for each year is considered
to be all the energy that can be utilized within the monthly load pattern
to meet the annual load growth estimeted for the power market area by the
Federal Pover Commission. Beglnning with the post-filling operation of
the reservoirs, annual firm energy has been determined for each subsequent
10-year period to be the averege annual generation for each period within
the monthly load pattern estimated by the Federal Power Commission. Date
from the study indicate that the installed capaclty of 1,220,000 kilowatts
is required in the initial decades to market povwer 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
lowar load factors then the area load factor. Marketing the power ini-
tially at the load factor for the area and later at lower load factors
will result in utilizing the project plants most effectively to supply
the requirements of the area when operated iIn conjunction with other
pover systems.

Preliminary data from the power market survey indicate that project-
produced power and energy can be readily absorbed in the market area as
1t becomes avallable from the project powerplants. The estimsted require-
ment by 1970 for 3,659,000 kilowatts of new generating capacity and
14,313,000,000 kilowatt-hours of generation can only be partially satis-
fled by the 1,109,000 kilowatts of capacity end 6,850,000,000 kilowatt-
hours of energy deliverable to load centers from the authorized units of
the Colorado River Storage project and the Central Utah participating
project.

Power Rates

As shown in the 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 end additional revenues to assist in
repayment of irrigation costs as required by the authorizing legislation.
Definite rate schedules for firm and nonfirm power and energy will be
developed in accordance with Departmental policy and marketing criteria
when costs are more firmly established and a need for such schedules exists.
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SUMMARY OF PROCEDURES FOR ECONOMIC AND FINALCIAL ANALYSIS

Procedures adopted for the economic and financial analysis of the
Colorado River Storage project and participating projects are consistent
with present policies of the Bureau of Reclamation and with the provi-
sions of the project authorizing act of April 11, 1956. Salient informa-
tion concerning the procedures is listed below.

(1) Analyses vere made of the storage project units and perticipat-
ing projects in the following combinations:

(a) 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 analyzed
separately.

{(e) The four storage units and 1l participating projects
were analyzed jointly to show the overall expenditure
and repayment requirements.

(2) Construction cost estimates are the latest official estimates
of the Bureau of Reclamation and cooperating agencles and are based on
the Jsnuary 1957 price level except that bid prices are used where avail-
able and actual costs of past lnvestigations 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.

(k) A 100-year period is used in the benefit-cost and cost alloca-
tion analyses.

(5) weter supply, power production, and related studies are based on
the assumption that average annual stream depletions from projects in the
upper basir will increase from an average of 2,550,000 acre-feet at pres-
ent to an average of 5,500,000 acre-feet by the end of the 100-year per-
jod from Fiscal Year 1963 through Fiscal Year 2062. In addition depletions
due to evaporatlon losses from the four authorized storage units are esti-
mated to average 691,000 acre-feet at the end of the 100-year period.

(6) Benefits for use in the benefit-cost and cost allocation analy-
ses are determined for all project purposes in accordance with existing
procedures of the Bureau of Reclamation. Irrigation benefits are evalu-
ated as direct, indirect, and public and are based on anticipated agricul-
tural conditions without and with the development. Benefits from power
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SUMMARY OF PROCEDURES FOR ECONOMIC AND FINANCIAL ANALYSIS

and municipal and industrial water are based on the cost of the most eco-
nomical single-purpose alternative that is likely to be developed in the
absence of the project and that would provide benefits comparable to tnose
of the project. Flood control, recreation, and fish and wildlife benefits
are evaluated by the Corps of Engineers, National Park Service, and Fish
and Wildlife Serviece, respectively.

(7) A 2 1/2 percent interest rate is used in the benefit cost and
cost allocation anelyses, except that an interest rate of 6 1/L percent
for private financing is used in estimating 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 pover benefits. Accordingly
an amount equal to the texes is 1ncluded in tha cost of project power in
benefit-cost comparisons. HNo provision for payment of a tax equivalent is
made in power repayment studies.

(9) A1l costs of past investigations and construction costs paid
Trom contributed funds are excluded from the benefit-cost analysis. Con-
tributed funds and expenditures from the Coloradc River Development Fund
are exciuded from the cost allocation and repayment analyses.

(10) 1In the benefit-cost analysis a share of the cost of the stor-
age project is epportioned 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 based on & 50-year period following completion of each unit,
project, or separable feature thereof, with appropriate development per-
iods in the case of irrigation. The exceptions to this are in the repay-
ment of the Paonia and Eden projects for which repayment periods of 68 and
60 years, respectively, have been authorized. The costs allocated to
flood control, recreation, and fish and wildlife are nonreimbursable.
Irrigation costs are repayable without interest. Costs allocated to pover
and municipal and industriel use, including interest during construction,
are repayable with interest. In this study an interest rate of 2 7/8
percent is used in the repayment calculations in all instances where costs
are repayable with interest. This rate has heen officially determined in
the manner prescribed by law as applicable to the Glen Canyon, Flaming
Gorge, and Navajo unita. An official determination of rates applicable to
the Curecanti unit and to participating projects has not yet been made.
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SUMMARY OF PROCEDURES FOR ECONOMIC AND FINANCIAL ANALYSIS

(13) Average rates of 6 mills per kilovati-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 construction
costs in addition to the annual operating costs:

(a) Costs allocated to power with interest,

(o) Storage unit costs allocated to irrigation without
interest,

(¢) Costs of participating projects that are allocated
to irrigation end that are beyond the repayment
ability of ‘the irrigators, without interest.

(1) Anticipated revenue collections from conservancy-type districts
are included as participating project revenues.
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BENEFIT-COST ANALYSIS

The economic desirability of developing the Colorado River Storage
project and participating projects was measured by a comparison of antici-
pated benefits from a National standpoint and the Federal costs of devel-
opment. Both benefits and costs were converted to average annual
equivalent values at 2 1/2 percent interest over a 100~year period begin-
ning with the initial operation of each individual storage unit and par-
ticipating project.

Benefits

The benefit-cost comparisons were based on consideration of all bene-
fits from the authorized developments that could be evaluated in monetary
terms, including substantial benefits from irrigation and power and
smaller 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,L464,000 annually
over the 100-year period of analysis. About $6,712,000 represents stor-
age benefits assignable to future participating projects, and about
$8,752,000 represents benefits estimated for the 11 initial participat-
ing projects.

The irrigation benefit used in the cost allocation of the storage
project is $9,000,000 annuclly. This estimate is the sum of the
$6,712,000 for future participating projects and $2,288,000 represent-
ing the value of regulatory storage to the 11 participating projects.

The irrigation benefit from participating projects includes direct,
indirect, and public benefits. About $h,309,000 of the tctal represents
direct benefits, measured by the increase in net farm income that will
be realized with project development. Approximately $2,951,000 repre-
sents indirect benefits, measured by the increzsed rrofits of businesses
hendling, processing, ond marketing products from t-= developments and
of enteiprises supplying goods and serviees tc oroject farms. The
remaining $1,462,000 will be of a public natire realized from the
increase or imgrovement in community facilities and services and stabi-
lization of the locasl and regional economy.

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

26




BENEFIT-COST ANALYSIS

Power benefits

Total power benefits for the storage project and participating proj-
ects are estimated at an average of $42,812,000 annually. These berefits
are taken as the average annual value of the total estimated cost of
obtaining equivalent power from the most economical slternative source
likely to be developed in the absence of the storage project and partiei-
pating projects. Steam-electric plants constructed and operated by
private utilities are considered to be the most likely alternative source.
The private plants and necessary transmission lines would be located
throughout the market area so as to provide the most economical means
of serving the load centers with the necessary power. The plants gen-
erally would be large, modern, three-unit installations having a high
efficiency and being strategicelly located with respect to fuel supply.
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 kilowatt-hour for energy. The
average annual benefits as shown sbove result from applying these unit
costs to the average annual equivalent amounts of capacity and energy
estimated at 1,095,000 kilowatts and 5,920,000,000 kilowatti~hours for
the storage project and Central Utash project.

The total cost of the most economical alternative source of equiva-
lent power or power benefits for the Colorado River Storage project is
estimated at $40,389,000 ammuelly as shown under "Cost Allocations.”

The total cost of the most economical alternative source of equivalent
power or power benefits for the Central Uteh project 1s estimated at
$2,425,000 annually.

Municipal and industrial water benefits

Benefits from municipal and industrial water in present evaluations
are confined to those that will resuvlt from the Central Uteahn project and
are estimated to average $1,437,000 annually. This estimate is based on
the average annual equivalent cost of obtaining a comparable water supply
from the most economical altemstive single-purpose means of development.

Flood contrel benefits

Preliminary appraisals by the Corps of Engineers indicate that the
reduction in flcod damage that will result from operation of the author-
ized project developments will average $124,000 annually. The benefits
are equal to the difference between the flood damage that is expected to
occur with and without the project. The Corps will further evaluate
flood control benefits in connectlen with definite plan studies.
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BENEFIT-COST ANALYSIS

Fish and wildlife benefits

Effects of participating projects on fish and wildlife resources,
both beneficial and adverse, have been partially evaluated Dy the Fish
and Wildlife Service. The total adverse effects for the projects studied
were found to exceed the total benefits by an average of $5,000 annually.
No evaluation, however, has been msde of the effects of the storage units
on fish and wildlife. The example of Lake Mead suggests that the net
benefits of the large storage reservoirs may be substantial. Further
evaluation of fish and wildlife benefits will be made as & part of pre-
construction surveys.

Recreationel benefits

The National Park Service estimates the recreational benefits of
the authorized projects 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) recreational facili-
ties included in preliminary plans are at least equal to the annual
equivalent coat of conmstructing, operating, and maintaining the facili-
ties and that a like benefit value will accrue from the recreational use
of dams and reservoirs. The evaluation of recreational benefits will be
continued in preconstruction surveys.

Other benefits

A number of minor benefits in addition to those mentioned may be
expected from project development. The cnly one so far evaluated is a
sediment contrcl benefit in connection with a potential reservoir of the
Central Utah project which, according to an estimate by the Bureau of
Indian Affairs, will have a velue of $2,000 annuslly in preventing sedi-
mentation of Indian irrigation canals.

Average fmnual Equivalent Costs

Determination of costs

For comparison with the average annual benefits, an estimate was
made of the average annual equivalent Federal cost of development. This
cost includes the Federal investment amortized over the 100-year period
of analysis at 2 1/2 percent interest and snnual operation, maintenance,
and replacement costs. Construction costs used in the benefit-cost
analysis do not include past investigation costs since these do not
cear on the advisability of future expenditures. Also they do not
include contributed funds for the Glen Canyon bridge and highway nor
costs of constructing certain Central Utah project features to ultimate
phase capaclty since no evaluations have been made of benefits from such
2xpenditures. Interest on expenditures during the construction period
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BENEFIT-COST ANALYSIS

is added to construction costs. An amount equivalent to taxes on an
&lternative private power development is also included as an economic
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 Coloradec River Storage project for reascns
explained velow.

Storage project costs assigned to participating projects

Reservoirs of the Colorado River Storege project, as explalned
under “Water Supply," will provide replecement water for the lower basin
and Mexico in prolonged drouth periods in order to permit continued
expansion of water-consuming uses in the upper basin. A portion of the
cost of the storage reservoirs may therefore appropriately Ve assigned
to the water-consuming uses of participating projects in the benefit-
cost analysis. Under the authorized repayment plan, however, all of
the reimbursable storsge costs will be repaid from power revenues.

Since the amount of replacement gstorage required is a direct func-
tion of increases in stream depletion, it is equitable to assign the
atlocated costs of replacement storage to each participating project in
proportion to the amount of stresm depletion that it will cause. In a
later section of this report, a total cost of $122,086,000 on a present
worth vasis for units of the storage project is allocated to irrigation.
This allocation, prorated t¢ an average increase in consumptive use of
1,800,000 acre-feet annually over the 100-year pericd of analysis,
amounts to sbout $70 per acre-foot. On an apnual 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 participat-
ing project, and for the storage project and participating projects
combined. Comparisons have been made for a 100-year period of analysis
in accordance with Bureau cf Reclamation policy and for a 50-year period
in response to requests from the Bureau of the Budget. For both perinds
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 on pages 33 and 34.

The benefit-cost analysis for the 100-year period, with considera-
tion given to all the benefits, is belleved 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 mejor features have
been designed and are being constructed to last well beyond 100 years.
Recognition of all benefits is desirable because direct benefite do not
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BENEFIT~-COST ANALYSIS

fully measure the significance of the project. Operation of the stora.e
units and participeting projects will be interrelated in stream regula-
tion, power production, and power transmission. Consequently, the bene-
fits of storage are recognized in the analysis of the participating
projects, and a corresponding assignment of costs for stream depletion
is made as discussed above. Because of the interdependence of storage
works end local facilities for use of water, a benefit-cost ratio for
an individual storage unit or participating project is necessarily
arbitrary and is less significant than & ratio of total benefits to
total costs for the authorized features.

In the analysis for the 100-year period and with consideration
given to 8ll the anticipated benefits, the Colorado River Storage proj-
ect and participating projects combined have benefite Iin excess of costs
and 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.
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Banelit-coat comparison for Colerado River Storage proj)ect and perticlpating projects

(100=year pericd of analysis with 2 1/2 percent interest rate)

(Unit-~§1,000)
Econcmlc coste
Investment. Annual Annual
Construc= opera- tax '
tlon costs ticn, revenues i
exclugive Interest mainte- Assigned foregone
of contrib- durding napce, enmal hecause Total Annual benefita
uted funds construe- Annuel and coats of of public annual Municipal Fish
and costs of tion at equlva- replace- replace~ power equlva- and and Sediman= Benefit-coat ratlos
past inves- 21/2 lent ment ment invest- lent Irrigationg/ industria Flood wild- Heecrea=- tatlen Pirect Total
_mu_nnd__gﬁjscts tigations __ _ percent Total of total coats st‘orugal/ ment costs Direct Indirect Public Total Power wvater control lifa tioh control Total benefita benefits
Storage units
Glen Canyon 453,189 32,866 186,055 13,275 Li,893 6,175 24,943 3,930 3L,716 35,146 l.hsd
Flaming Gorge 77,230 4,796 82,026 2,240 590 816 3,646 _/1,170 3,510 | L,680 1.311
Havao 12,53k 2,03 1,937 1,221 25 1,282 47 hoo 3 130 1,561 1.211
Curecanti 100,5h0 Iy, 650 105,23, 2,871 1,027 1,215 5,116 212 5,863 ! B6& 5,875 1.131
Subtotal 813,193 Lh, 759 718,252 19,816 5,535 B, Bod b, 557 270,12 10,389 J1 1 215 47,262 1Ll
Particlpating projects .
Pacnia, Cola. 7,571 289 7,860 215 23 20 258 318 322 L0 2 U 3 &Ls 1.311 2.5:1
Pine River extenaton,

Colo. and N, Mex, 5,380 359 C,Th3 157 21 56 234 aé 183 110 5oy -2 507 Sl 2.0:1
Smith Fork, Colo. 3,116 1) 3,557 57 12 16 125 107 L3 150 3 153 W51l 1.2:1
Florida, Colo. 74330 31h 7,6L8 209 16 26 251 170 128 L3 3h1 6 6 353 Til L.hil
511%, Colo. 3,h63 13k 3,597 5B 12 12 122 10% 73 16 158 2 200 911 la6:1
Hammond, N. Mex, 2,263 62 2,325 éh 18 18 100 71 83 28 202 | 202 133 2,011
Centrai Utsh (initisl .

phase), Utah 9228,391 11,38L 239,775 6,519 1,0L0 378 502 8,469 2,063 1,156 866 h,125 2,L23 1,L37 85 L28 2 8,500 LBl 1.0:1
Emery County, Utah 9,871 - 257 10,1568 278 Lo 32 350 269 n7 Lo 425 -1 ] L73 51l l.3:1
Seedakadee, Wyo. 24,760 1,230 25,990 710 183 220 1,113 615 635 313 1,561 -14 1,557 .51l 1.kl
Ly=m, Wyo. 11,323 L75 11,758 322 62 38 271 75 36 388 -1 384 .71l 1.0s1
La Barge, Wyo. 1,730 148 1,778 L9 20 28 §17 7h EZ LN 206 206 +831 2.1:1

Subtotal 305,506 1,733 320,239 B_l'?!lB W47 H06 02 11,50 3N 2,951 1,492 8,752 2,L23 1,0L37 93 =5 482 2 13,10l o811 l.1:l

Totd 915,999 oo 97 1,038,451 2R, 380 7,982 B 9,30 " £309 2,951 1,192 13, 2,012 1,137 12h -5 &8 2 20,118 1.3:1

1/ Estimsted at 32 per acre-foot of increased stream depletion.

2/ Adjusted for development period,

3/ Costs of Transmission division have been prorated among the units of the storage project. ] INTEROR . - RECLAMATION. SL.C. UTAH

E/ Benafits from the Navajo Indian irrigeticn project have been assigned to the Navaje unlt
in the proportion that the coat of the Nawvajo Reservoir bears to the total cost of the Navajo project

ineluding Navajo Reservoir.

Excludes $5,750,000 for construetion of certain Central Utah project features to wltimate phase capecity.

:_‘4 Storege benefits assignable to future participating projects.

Includes storage benefit of $6,712,000 for future projects and 82,288,000 lncluded in the benafits of the

11 participating projects,
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Benefit—cost comparison for Colorado River Storags project and participating projects

(50-year period of analyais with 2 1/2 percent interest rate)

1/ Estimated at $2 per acre-foot of increased stream depletion.

2/ Mo adjustment made for development period.
Costs of Transmission division have been prorated among the units of the storage project.

Benefita from the Navajo Indlan irrigatlien project have been asslgned to the Navajo unit in the proportion

Storage benefits assignable to future participating projects.
8/ Excludes $5,750,000 for construction of certain Central Utah project features to ultimate phase capacity.

34

that the cost of the Navalo Reservolr bears to the total cost of the Navajo project including Naevaje Reservolr,

INTERIOR - . RECLAMATION. SLC UTAH

(Unit——$1,000}
Economlc costs
Investment Annual |
Conatruc- tax
tion costs revenues {
exclusive Interest Arnus L Ansigned foregons
of contrib- during operation, annual because Total Annual beneflts |
uted funde construc- Annual pajnte- costs of of public  annual Municipal Fish E
and costs of tion at equiva— nance, and replace- power aquiva— and and | Sedimen- Benefit-cost ratios
past inves— 2 1/2 lent reaplace- mert invest- lent irrl ations/ industrial Flood wild- Recrea- tation Direct Total
Units and projects tigations parcent. Total pf total ment costs :t.oraguy ment costs Direct Indirect Public Total Power water control life , tion control Total benefits benefits
Storage units 3/
Glen Canyon 453,169 32,866 486,055 17,137 3,994 6,885 28,016 3,930 31,957 35,887 1.3:1
Flaming Gorge 77,230 4,796 82,026 2,892 550 824 4,266 1,170 3,559 i 4,729 1.1:1
Navajo 42,534 2,403 44,937 1,584 25 1,509 4/1, 400 il 130 1,561 1.0:1
Curecantl 100,540 4,694 105,234 3,730 969 1,216 5,895 N2 5,683 86 5,981 1.0:1
Subtotal 573,493 L4, 759 718,252 25,323 5,538 8,925 19,785 &6 712 41,199 21 216 12,158 1,2:1
Particlpating projecte
Paonia, Colo. T,5M 289 7,860 277 23 20 320 335 336 671 2 4 3 680 1.1:1 2.,2:1
Pine River extensicn,

Colo. and N. Mex. 5,38, 359 5,743 202 21 56 279 244 207 124 575 ~2 573 .9:1 2,1:1
smith Fork, Colo. 3,416 141 3,557 125 12 16 153 110 45 155 3 158 .75l 1.0:1
Florida, Colo. 7,334 vy 1,648 270 16 26 312 178 134 45 357 [ 6 369 W6l 1.2:1
51lt, Colo. 3,463 134 3,597 127 12 12 151 114 6 17 207 2 208 N5 1.4l
Hammond, N. Mex. 2,263 62 2,325 82 18 18 118 102 93 32 227 227 .9:1 1.9:1
Central Utah (initial |

phase}, Utsh 6/228,391 11,384 239,115 8,454 1,040 378 502 10,374 2,165 1,255 909 4,329 2,423 1,437 85 I 428 2 8,704 .6:1 .B:1
Emery County, Utah 9,871 97 10,148 359 40 32 431 282 123 42 4.7 -1 L8 494 .8:1 1.1:1
Sesdskades, Wyo. 24,760 1,230 25,990 916 183 220 1,119 6% 72 354 1,769 =10 1,759 W 511 1.3:1
Lyman, Wyo. 11,323 475 1,798 L16 62 L78 281 Y 37 395 =14 | 391 b1l .B:1
La Barge, Wyo. 1,730 1,778 63 20 28 111 8l 104 4 233 . 233 -8:1 2.1:1

Subtotel 06 1 20,239 11,291 1,547 808 502 1,06 4,589 ERY 1,805 9,365 2,423 1,437 93 —5 | A2 2 13,797 61t 1.0:1

Total 978,999 59,492 1,038,451 36,614 6,985 806 9,308 _53,832 4,389 3,171 1,605 16,077 42,812 1,437 12y -5 . 698 2 61,955 1.1:1




COST ALLOCATIONS

Preliminary allocations have been made of the estimated costs of the
Colorado River Storage project and participating projects as a basis for
determining reimbursable costs by purposes and for making repayment stud-
les. Costs of the four units of the storage project have been allocated
as a single project cost and have been apportioned to irrigation end other
water-consuming uses, power, flood cuntrol, and recreation. Costs of each
Participating project have been separately allccated to the same purpcses
as the storage project costs and also in some instances to municipal and
industrial water and to fish and wildlife. The sllocations are of neces-
sity preliminary in nature since they are based on estimated costs and
project plans that may be modified in definite plan studies.

Procedures used in sllocations of the storage project costs are dis-
cussed in the following sections and the resulting allocations are sum-
marized in the table on page 43. Allocations of costs of participeting
prolects also are summrarized in the table on page 43. Procedures used in
making the perticipating project allocatlons are similar to those for the
storage project.

Derivation of Storage Project Cost Allocations

Storage project costs used as a basis for the allocations include con-
struction costs, interest during construction, and operation, mainterance,
and reploceaent costs. Costs of past investligations financed from the
reimburscile Rzclamation and Upper Colorado River Barin Fuids were ineluded
in the copstruction costs, but those financed from the nonreimbursable Colo-
rado River Developrent Fund and contributed funds vere excluded. Also
excluded were costs of construction financed from contributed funds.

Methed of sllocation

Only scparable costs of recreational facilities were allocated to
recreation. Remainirg costs were then allocated to irrigotion, pover,
and fleod control by the separable cost-remaining benefits method. Under
this metrod the s<pa—chle costs of each purposc were allocesied to that pur-
pose and the sum of the separable costs for ell purpncses was subtracted
from the ilo%al project costs to obtain renaining joint costs. Tae remain-
ing Joint costs were *han alidemted to the varicus project ypurposes in
prorortion to the remnining benefits of the purroses in excess of their
separable costs. Thus the total allocatvion to ecach purpose is equal to
or greatasr than the separable cost of including that purpose in the proj-
ect and is not more than either the benefits or the cost of the most
gconomicel single-purpose alternative. Under this method the costs of
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COST ALLOCATIONS

facilities serving more than one purpose are allocated to the various pur-
poses in a manner that permits each purpose to share in the economy of the
multiple-purpose development.

In the allocation procedure all benefits and costs including interest
during construction were converted to present values at the beginning of
the 100-year period of analysis at an interest rate of 2 1/2 percent. The
total allocations made on this basis were then converted to eppropriate
capital and annual amounts. The amount of interest during construction was
than converted to reflect g 2 7/8 percent rate to determine the amount of
interest during construction to be reimbursed.

Separable and joint costs

The separable costs for each purpose of the multiple-purpose project
are defined as the dlfference between the cost of the multiple-purpose
project and the cost of the project with the purpose omitted. Thus the
cgcperable costs for each purpose include the cnsts of these project facil-
ities used solely by that purpose plus the difference in costs of the
Jjoint use facilities that would change in size or design with the purpose
omitted. Eeparable costs were determined by assuming each purpeose 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 geparable costs
for the various purposes. The estimated separable costs of power, irri-
gation, flood control, and recreation for the four units of the storage
project and the remaining joint costs for the nroject are shown in the
teble on the following page.

Justifiable irrigetion expenditure

The justifiable irrigation expenditure for the Colorado River Stor-
age project is limited to the maximum benefits that could be attributed
to the storage water replacement function or the costs of the most eco-
nomical alternative single-purpose replacement storage, whichever is the
lesser. The alternative single-purpose ccsts were found to be substan-
tially less than the benefits and thus were taken as the justifiable
expenditure. Both the benefits and the alternative costs are discussed
in the following sections.

Benefits

The maximum benefits that could be attributed to the water replace-
ment function of the storage project are taken as the benefits in excess
of local construction and operating costs of future water-consuming proj-
ects in the upgper basin over the 100-year period of analysis. Considera-
tion wes given only to the bemefits and costs associated with irrigation,
munleipal, end Industrial use. The excess of the benefits over costs for the
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Determination of separable and remaining joint costs

Colorade River Storage project
(Unit--$1,000)

Interest
during Annugal costs
construc- Operation
Construc-  tion at and main- Replace-
tion 21/2 tenance ment
Unit and item costsl/ percent costs costs Total
Multiple-purpose proJject cost
Glen Canyon %02, T4 27,898 1,648 1,179 2,827
Dam and reservolr 204,666 17,575 530 Ly 57k
Powerplants snd switchyards 118,128 10,323 1,118 1,135 2,253
Flaming Gorge 66,505 4,562 233 185 418
Dam and reservolr Lg, 618 3,421 65 10 76
Powerplants and switchyards 16,887 1,141 167 175 32
Navajo k2,540 2,403 16 9 25
Dam and reservolr 4z, 333 2,h03% 16 9 25
Recreational facilities 207
Curecanti BL4,866 L,051 %85 91 776
Dam and reservolr k5, 397 2,147 37 I 78
Powerplants and switchyards 39,017 1,904 348 350 698
Recreational facilitles L52
Transmission division 157,445 5,845 884 1,605 2,489
Total 674,150 44,759 3,166 3,369 6,535
Multiple-purpose project with power omitted
Glen Canyon
Dam and reservoir 195,000 16,471 482 i 523
Flaming Gorge
Dam and reservolr k&, 300 2,850 58 10 68
Navaje
Dam and reservoir ko, 353 2,403 16 9 25
Racreatlional facllities 207
Curecanti
Dam and reservoir 16,700 & 12 10 22
Recrestional facilities g2
Total 300,992 22,602 568 70 633
Separable power costs 573,158 22,157 2,598 3,299 5,897
Multiple-purpose projJect with irrigation omitted
Glen Canyon 225,794 27,858 1,648 1,179 2,827
Flaming Gorge 66,505 4,562 233 185 418
Navajo--recreation 207
Curecanti, 8L,866 k,051 335 391 176
Transmission division 157, 445 5,845 884 1,605 2,489
Total 631,817 L2,356 3,150 3,360 6,510
Separable irrigation costsd/ L2, 335 2,403 16 9 25
Multiple-purpose project wilth recreation omitted
Glen Canyon %22, 794 27,998 1,645 1,179 2,827
Flaming Gorge 66,505 4,562 233 185 418
Navajo 42,333 2,k03 16 9 25
Curccanti 8, k1k 4,051 285 391 776
Transmission division 157,445 5,845 884 1,605 2,489
Total 675: 1‘91 l;.l]., 159 3:166 3, 569 6: 535
Separable recreationsl costs 659
Recapltulation
All units
Total costs 674,150 Ly, 759 3,166 3,369 6,535
Less total separable costs 416,150 2k, 560 2,61k 3,308 5,922
Remaining Joint costs 258,000 20,199 552 61 613

1/ Excludes
River Development
construction.

2/ Includes
as & duzl cost in

nonrelmbursable costs of past investlgation pald from Colorado
Fund end contributed funds. Also excludes money contributed for

flood control costs on San Juan River and therefore considered

cost allocation table, 3'7
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COST ALLOCATICLS

100-year period was estimated by projeciion of the excess benefits antic-
ipated for the 1l initial participating projects. The projections vere
made on the basis of the average value of excess benefits per acre-foot
of stream dzpletion. In order to arrive at a conservative estimate, how-
ever, the excess benefit value determined for the initial perticipating
projects was slightly lowered when related to other future projects. Aiso
the computations were based on thz weighted average increase in stream
depletions of 1,800,000 acre-feet over the 1CO-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.

Fxcess annual benefits of initial participating projei}s
and projection for Iuture water-consuming projects

(Unit--1,000)

Increaced Average
anual, excess
stream  benefits

Annual deple- Per acre-
beneflts ticn foot of
Participating Annval Anngsl in excess {acre- strecm
projects beneflts costs of costs feet) depletion
Paonia 3640 $236 SUCh i0 $40
Pine River
extension 509 178 331 28 12
Smith Fork 150 110 Lo 8 5
Florida 341 221 120 13 9
Silt 168 111 87 6 i5
Hammond. 202 84 118 g 13
Central Utah 5,562 5,317 245 189 1
Emery County L26 298 128 16 8
Seedskadee 1,567 893 oTh 110 6
Lyman 388 38l L o} 0
La Barge ech 69 137 1 10
Subtotal 10,189 7,801 2,268 Lo3 6

Totel projected
average includ-
ing future proj-
ects for 100-year
period 9,0C0 1,800 5
1/ Includes only those benefits associated with irrigation,
municipal, and industrial weter.

As shovm 1in lhe table, the estimate of total excess benefits for the
100-year period of analysis amounts to an average of $9,000,000 anmually.
The present vorth of this annual emount over & 100-year period at 2 1/2
percent interest is about $330,000,000.
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COST ALLCCATIONS

Alternative Single-purpose Costs

The alternative single-purpose irrigation costs of the Colorado River
Storage project vere estimated as the costs of providing replacement stor-
age for irrigation and other upstrean water-consuming uses equivalent to
that at the Glen Canyon, Flemirg Corge, Curecanti, and Navajo units.

After allowances are made for sediment deposition to year 2062 and
minimum operating levels for power production, the multiple-purpcse reser-
voirs at Glen Canyon, Flaming Gorge, Curecanti, and Navajo units will have
about 22,4k3,000 acre-feet of active storage capacity. The single-purpose
alternative must have an equivalent amount of active storage capecity, with-
out any specific reservation of dead storage to meintain a minimuwmn power
pool, after making allovances for eveporation losses and sediment deposi-
tion to year 2062. The lovest cost single-purpose alternative was found
to consist of the Cross Mountain, Flaming Gorge, Dewey, and Navajo Reser-
voirs. To assure the initiesl fiiling of such alternative reservoirs dur-
ing the present period of incomplete vater usc in the Colorado River Basin,
they would need to be constructed under the same schedule as the author-
ized multiple-purpose reservoirs.

The lowest cost single-purpose replacement storege alternative was
selected by reconnalssance snalyses using available dats on the verious
large reservoir sites in the upper basin. The estimated cepacities and
construction costs of the selected alternative system of reservoirs are
shown in the table cn the following pege.

Justifiable power expenditure

The Jjustifiable expenditure for power is tsken as the cost of the most
econcmical single~purpose alternative power development described on page
29. As previously explained, this came cost is taken as e measure of the
project pover benefit. The total annual costs of the alternative develop-
ment were estimated ca the basls of private financing including taxes ead
interest at the rate of 6 1/4 percent. The estim3ied costs are summarized
below.

Average annual

equivalent Present

Jtem of total cost worthL/
Cost exeluding taxes $31, 583,000 $1,156, 380,000
Taxes 8,8c56,0C0 322,123,000
Tctal %0, 385,000 1,478,803,000

/ 1/ Computed over a l00-year period with interest at rate of
2 1/2 percent.

Justifiable flood control expenditure

Flood control beneflts, as estimated by the Corps of Engineers, were
uged as the Justifieble flood control expenditure. These have been
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Estimated cost of single-purpcose storage aliernative

Colorado River Stomsge projsct

Cross Moun- Flanirg Devizy Dom 1‘:&?‘..‘:3‘0 Dam
tain Fam and Gorge Dam and aid £ni
Rerevvolr Reservoir Reservcir Resarvoir Total

Initiol active storage

capacity 5,200,000 3,939,000 9, 500,000 1,023,000 19,658,000
Active capacity remain-

irg in year 2062 5,160, C00 3,730,020 8,000,C00 GhS,C00 17,8:28,cC0
Construction cost $20,265,000  $46,445,000  $92,350,000  $42,333,000  $203,394,000
Interest during con-

stmctioz&} 1,139,000 3,246,050 7,359,000 2,403,600 14,177,C00
Net inveetment by

year completed 21, hol, 000 51,692,000 99,739,000 Ll 736,000 217,571,000
Annual operation,

maintenance, and

replacement costs 104,000 77,000 193,000 25,0C0 399,000
Pregzat worth of

cperation, mainte-

nance, and replace-

ment costs 3,808,000 2,819,000 7,066,000 $15,000 1,608,000
Present worth of

total cost 25,212,000 54,511,000 106,805,000 45,651,000 232,179,000

1/ Computed at an interest rate of 2 1/2 percent.
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COST ALLOCATIONS

eveluated only for the Navajo unit and are estimated at $1,135,000 as the
present worth of $31,000 annually over 100 years at 2 1/2 percent interest.
No estimate was made of the cost of the cheapest elternatlve means of pro-
viding flood control for consideration as the justifiable flood control
expenditure &s the cost of such an alternative would far exceed the anticil-
pated flood control benefits.

Results of Allccations--Storage Project and Participating Projects

A sumrary of the derivation of the allocations made for the storage
project is shown in the following tsble. Results of the allocaticns made
for the storage project and for the participating projects are sumuarized
on page 43,

L1



Derivation of cost allocations--Colorado River Storage projecté/
Separable costs-remaining benefits method
(Unit--$1,000)

Flood Recrea-
., Irrigation Power control Subtotal tlon Total
1., Benefitss/ 330, 000 1,478,803 1,135 1,309,938
2. Alternative single-purpose cost3/ 232,179 1,478,803 Greater
than
benefits
3. Justifiable expenditure 232,179 1,478,803 1,135 1,712,117
k. Initially separable costs3/ 933, 651 933,651 659 93k, 310
{a) Construction costs 373,158 373,158 659 373,817
(b) Interest during construction 22,157 22,157 22,157
(¢) Operation, maintenance, and replace-
ment costs 215,913 215,913 215,913
(d) Taxes foregone 322,403 322,423 %22, k23
5. Remaining benefits before dual costs 232,179 545,152 1,135 778,466
6. Allocated dual costsl 5,422 229 45,651 45,651
(a) Construction costs k2,121 212 L2, 333 Lo, %33
(b) Interest during construction 2,391 12 2,403 2,403
(¢) Operation, maintenance, and replace-
ment costs 910 5 915 Q15
7. Remaining benefits 186, 757 545,152 906 732,815
8. Allocated joint costs3/ 76, 664 223,979 300, 6143 200, 643
. (a) Construetion costs 65,790 192,210 258, 000 258,000
(b) Interest during construction 5,151 15,048 20,199 20,199
(¢) Operation, maintenance, and replace-
ment czfys 5,723 16,721 22, bl 22,4
9. Total allocationd 122,086 1,157,630 229 1,279,945 659 1,280,604
(&) Construction costs 107,911 565, 368 212 673,491 659 674,150
{(b) Interest during construction 7,542 37,205 12 Ly, 759 Lk, 759
(c) Operation, maintenance, and replace-
ment costs 6,633 232, 634 5 239, 272 239, 272
(d) Taxes foregone 3002, 423 322,423 322,423
10. Construction costs
{(a) Excluding interest during construction 107,911 565, 368 212 673,491 659 67h,150
(b} Including interest during construction
at 2 1/2 percent 115,453 602,573 22k 718, 250 659 718,909
(e} Including reimburseble interest during
construction at 2 7/8 percent 107,911 609, 277 212 717,400 659 718, 059
11. Annual operation, maintenance, and replace-
ment costs
(a) Based on 2 1/2 percent 181 6,354 0 6,535 6,535
(b) Based on 2 7/8 percent 174 6,108 0 6,282 6,282

Future studies may result in allocations to this and other functions not presently included.

g/ Present worth of annual benefits over 100 years at 2 1/2 percent interest,
é/ Include construction costs with exception of expenditures from contributed funds and Colorado River

l/ No cost has been allocated to fish and wildlife because studies of this function have not been completed.

Development Fund, interest during construction at 2 1/2 percent, operation, maintenance, and replacement cosis,

. and taxes foregone when appropriate.

gone are present values computed for a 100-year period at 2 1/2 percent.
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SIMMARY OF ALILOCATED COS'I‘S]J—COIDRAID RIVER STORAGE PROJECT AND PARTICIPATING PROJECTS

(Unit--$1,000)

Municipal
and
Irriga- industrial Flood Recrea- Fish and
Storage project and participating projects tion Power water control Subtotal tion u'ild.lii‘eg/ Cther Total
Storage project
Construction costa 107,911 565, 368 212 673,491 659 674,150
Reimburseble interest during
construction L3,909 I3, 909 L3909
Operation, melintenance,
and replacement costs 174 6,108 6,282 6,282
Participating projects
Paonla, Colo.
Construction costs 7,684 T2 1,756 8 7,76k
Operation, maintenance, and
replacement costs 22 22 1 23
Pine River extension, Colo. and N. Mex.
Construction coste 5,486 5,486 5,486
Operation, maintenance, and
replacement costa 21 21 21
Smith Fork, Colo.
Construction costs 3,437 3,437 24 3,461
Operation, maintenance, and
replacement costs 12 12 12
Florida, Colo.
Construction coste 7,234 125 1,359 52 7,411
Operation, maintenance, and
replacement costs 16 16 16
811t, Colo.
Construction costs 3,531 3,531 3,531
Operation, maintenance, and
replacement costs 12 12 12
Hammond, M. Mex.
Construction coste 2,433 2,433 2,433
Operation, malntenance, and
replacement costs 18 18 18
Central Uteh (initlal phase), Utah
Construction costs 131,242 k9,048 L, g 2,232 226,941 1,552 M 2/5 »750 23k 720
Reimbursable interest during
construction 3,062 2,h56 5,518 5,518
Operatidn, maintenance, and
replacement costs 240 Lgo 5% 785 187 TO 1,040
Emery County, Utah
Construction costs 9,704 9, Tob 190 9,894
Operetlion, maintenance, and
replacement costs 25 25 15 L0
Seedskades, Wyo.
ConatTuction costs 25,080 25,060 25,060
Operation, maintenance, and
replacement cosis 183 183 183
Lyman, Wyo.
Constructlon costs 11,376 11,376 11,376
Operation, malntenance, mnd
replacement costs 62 62 &2
LaBarge, Wyo.
Construction costs 1,751 1,751 1,751
Operation, maintensnce, and
replacement costs 20 20 20
Subtotal--participeting projects
Constructlon costs 208, 938 49,048 b4, k19 2,k29 304,834 1,74 529 5,750 312,887
Reimbursable interest during
construction 3,062 2,456 5,518 5,518
Operation, malntenance, and
replacement coste 631 kgo 53 1,17h 203 T0 1,hh47
Total--storage project and particl-
pating projects
Conatruction coats 316 849 61k, 416 L, b9 2,641 978, 385 2,433 529 5,750 987, 037
Relmburssble lnterest durlng
construction 46,971 2,456 4o, ho7 L9, k27
Operation, maintenance, and '
replacement costs 805 6,598 53 x 7,556 20% 70 7,729

1/ Alloceted construction costs exclude expenditures from contributed funds and Colorado River Development Fund. Interest quring construction
anl replacement costs are besed on interest at rate of 2 7/8 percent.
. 3_/ Estlmated cosi of constructing certedn festures to ultimmte phase capacity.
E_‘/ The f£ish and wildlife alloeation is incomplete because no appralsal of fish and wildlife beneflts from the storage project has been made
and benefits from the participating projects have been only partially evaluated.
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PROJECT REFPAYMENT

I repayment analysis of the Coloradc River Storage project and par-
ticipating projects has been made to demonstrate how repayment of reim-
bursable construction costs of the project, including interest during
construction, can be accomplished in accordance with the provisions of
the authorizing legislation. Costs allocated to recreation and to fish
and wildlife are made nonreimbursable by the authorizing act. Costs
allocated to flood control are alse nonreimbursable. Costs allocated to
irrigation, power, and municipal and industrial water use, which repre-
sent more than 99 percent of the project cost after deductions are made
for contributed funds end nonreimbursable investigation expenditures, are
relmbursable.

Reimpursable costs except as noted below will be repaid in a pericd
of not more than 50 years from the date of completion of the respective
storage units, participating projects, or separable features thereof,
following in the case of irrigation & suitable development period of not
more than 10 years. Irrigetion water users will repay in accordance with
their estimated ability for & peried of 50 years except as otherwise pro-
vided by separate authorization acts for the Eden and Paonia projects.
Project repayment contracts will be executed with conservancy-type dis-
tricts which have the capacity to levy assessments upon all taxable real
rroperty locaeted within their boundaries to asslst in paying project
costs. Municipal and industrial water users will repay with interest
at 2 7/8 percent the full cost allocated to municipal and industrial
water. Power will be sold at rates at which all coste alleocated to power
will be repaid with interest at 2 7/8 percent and revenues will be pro-
vided to assist 1n the repayment of irrigation costs.

Upper Coloredo River Basin Fund

All revenues collected in the operation of the Colorado River Stor-
age project and participating projects will be credited to and disbursed
from the Upper Colorado River Basin Fund as provided Wy the project
authorizing act. Accounting records for the basin fund will be main-
tained to show: (1) source of revenue and (2) the epplication of total
revenues received Into the fund. Surplus revenues in the hasin fund,
as defined in Section 5 (e) of the act of April 11, 1956, will be used
to repay irrigation costs of participating projects that are beyond the
repayment ability of the project irrigetors. Surplus revenues remeining
in the basin fund from participating projects will be apportioned to
the State in which such participating project is located and surplus
revenues from the storape units will be apportioned by States as shown
below.

Colorado 46.0 percent Wyoming 15.5 percent
Utah 21.5 percent New Mexico 17.0 percent
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PROJECT REPAYMENT

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

(1) Payment of operation, maintenance, replacement,
and emergency costs for project facilities.

(2) Payment of interest on the umpaid balance of
construction costs allocated to power and munic-
ipel and industrisl water,

(3) Repayment of reimbursable construction costs.

Summary of Costs and Repayment

Tentative comstruction cost allocations and estimated repayment
under the procedures previously discussed are summarized in the table
on page 47. Following that surmary six different repayment schedules
are presented. The first (page 48) is a repayment schedule for all
powver costs, including those of the storage project and Central Utah
project, and for irrigation costs of the storage project. It shows how
pover revenues will repay all reilmbursable costs of the storage project
and power costs of the Central Utah project and establishes revenues
available to assist in the repayment of irrigation costs of participat-
ing projects., The next four schedules {pages 49 to 52) demonstrate
repayment of irrigation costs of participating projects segregated by
the States of Colorado, New Mexico, Utsh, and Wyoming, respectively.
The last schedule is a summary of power, municipal and industrial water,
and irrigation repeyment for all authorized units of the storage proj-
ect and all participating projects, as well as the Eden prnject in
Wyoming.

The repsyment tables and schedules indicate that all costs allocated
to power for both the storage project and participating projects, amount-
ing 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 present sched-
ules would be fully repaid in year 2008. Costs of the storage units
8llocated to irrigation, amounting to $10?,9ll,000, would be repaid from
power revenues in 5 years or in the forty-third year (2012) following
cormpletion of the irrigation investment at the different units. Costs
allocated to municipal and industrial water, amounting to $46,875,00n
including interest during construction, would be repaid with interest
in 50 years foullowing completion of sppurtenant facilities. The munici-
pal and Industrial water development 1s presently scheduled in three
blocks with repayment being completed in years 201k, 2023, and 2031.
Costs of the 11 participating projectse and the Fden project allocated
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PROJECT REPAYMENT

to irrigaetion, totaling $217,129,000 plus $5,750,000 allocated to the
uwltimete phase of the Central Utah project, would be repaid within &
t0-year period following the development periods, except that author-
ized periods of 68 years and 60 years would be used for the Paonia and
Eden projects, respectively, The last payment would be made in year
2049, the ninetieth year of the combined operation of all storage units,
the participating projects, and Eden project. The irrigation repayment
would be made by the 1lrrigators and from power revenues and conservency
district taxes as illustrated in the summary teble. In repayment stud-
ies for partiecipating projects, drafts on power revenues in the basin
fund at no time exceeded scheduled revenues apportioned to the State

in which the respective projects are located. Repayment of reimbursable
rroject costs was accomplished prior to the dates on which final pay-
ments are due and interest-bearing and noninterest-bearing costs, to
the extent practicable, were paid concurrently.




PROJECT REPAYMENT

Summary of cost allocations and repayment .
Colorado River Storagze project and participeting projects

(Unit--$1,000)

Reim-
bursable
interest Total
Allocated during repayment
" construc- construc- for stor-
tion costs tion for age units,
of stor- storage Eden partici-
age units units and project pating
and parti- parti- construc- projects,
elpating cipating tion and Eden
Item projects projects costs project
Reimbursable costs
Irrigation 316,849 8,191 325,040
. From water users (31,612)
From power revenues (284,985)
From Conservan
Districts o (8, 443)
Power 61k, 416 46,971 661, 387
Municipal and indus-~
trial use kL, 519 2,456 46,875
Ultimate phase, Central
Utah project 5, 750 5,750 _
Subtotal 981, k3l L9, 127 8,101 1,039,052
Nonreimbursable costs
Flood control 2,641
Recreation 2,433
Fish and wildlife 229
Subtotal 5,603 e
Total allocated costs 337,057
Plus: Expenditures from
Colorado River -
Development Fund 2,779
Contributed funds 2, 358
Total project costs 992,174
Earned surplus
through 2049 . TT5,528 -
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REPAYMENT SCHEDULE OF AUTHORIZED STQRAGE PROJECT UNITS AND POWER FEATURES (F THE CENTRAL UTAH PROJECT
AND ESTABLISHMENT OF REVENUES AVAILABLE TO ASSIST IN IRRIGATION REPATMRNT OF PARTICIPATING PROJECTS
{Unit—1,000,000 kilowatt-houra and §1,000)

Irri~
Powar gation Remaining Totel
Gross revenues Interest revenuas  plant of Allowabls net power power
From on used storage Unpaid unpald Tevenuas revenuss
nonfirm Operation, Electric unpeid Allowable to repay project balance of balance of of Central Remaining net powar revenues of svallable
From firm energy maintenance, plant in power Unpaid unpaid irrigatlon in irrigation irrigation Utah g%mwﬁﬂwmmﬂgt_o for
Tear energy at  at 2.5 and service invest— Repayment balance balance investment service investment investment project | New irrigation Yoear
of Fiscal Deliverable energy & milla a mills & replacemenl Net powsr at end ment at of power of power of power of storage at end of storage of storage apportioned GColorade Uteh  Mexico Wyoming repayment of
study  year Pirm Nonf irm ke, -he'.  KW.-hr. Total costn l? reveruas  of year 277/8% investment investment Anvestment project of year praject project to Utah 1.4 21.5% 172 15.5% Total _assistance stud
1 2 3 A 5 [ 7 ] 10 11 12 13 1y 15 16 17 19 4] pal 22 23 24 25 2
o 1959 [ ¢
1 40 | L
2 61 ! 2
3 62 i 3
L 63 t N
5 6 201,043 201,043 201,043 63,158 63,158 63,158 i 5
3 &5 1,500 1,550 9,000 4,125 13,125 3,780 9,345 378,80 5,780 3,565 75,253 78,820 105,279 105,279 105,279 ! 6
7 64 2,950 17,700 1,000 18,700 5,104 13,59 501,087 10,739 2,807 194,715 501,087 105,279 105,279 105,279 7
8 67 3,200 550 19,200 1,375 20,575 5,187 15,388 506,155 14,233 1,185 498,618 506,155 105,279 105,719 105,279 8
9 48 3,750 500 22,500 1,250 23,730 5,187 18,563 506,155 14,535 4,228 194,390 506,155 105,279 105,279 105,279 9
10 59 3,950 500 23,700 1,250 24,950 5,205 19,745 537,408 14,214 5,531 520,112 537, .08 107,911 107,911 107,911 ' 10
11 it 4,230 550 25,500 1,373 26,875 22229 21,33 537,408 14,953 6,383 513,729 537,408 b | 11
12 1971 i,,250 650 25,500 1,625 27,125 5,537 21,586 537,408 14,770 6,816 506,913 537,408 i 12
13 72 5,700 1,150 34,200 2,875 37,075 5,539 31,5% 537,408 14,574 16,962 189,951 537,408 13
14 73 6,050 31,025 622,604 14,086 16,939 £58,208 622,604 ' 14
15 T 6,450 30,625 625,65, 16,08 14,577 546,681 425,65 \ 15
16 75 6,470 20,605 &47,987 15,717 14,868 554,126 647,967 16
17 76 6, 7L 20,333 £50,187 15,930 14,402 541,924 650,187 17
18 T 6,772 30,303 451,787 15,580 14,723 528,801 651,787 14
19 74 653,387 15,203 15,1C0 515,301 653,387 19
20 79 654,987 14,815 15,468 501,413 554,987 20
21 g0 656,587 14,516 15,887 487,126 656,587 ) 21
22 1581 5,700 1,150 34,200 2,875 37,075 30,303 558,187 14,005 16,298 472,428 658,187 22
23 82 5,550 550 33,300 1,375 34,675 27,903 659,787 13,582 14,321 459,707 659,787 23
24 83 660,737 13,217 14,686 Lhb 021 660,787 ) 25
25 By 661,387 12,823 15,080 431,541 661,387 25
26 as 12,407 15,496 416,045 26
2'; 86 11,561 15,942 400,103 27
2 a7 11,503 16,400 383,703 »r 4 T 28
29 o6 1,00 16,872 366,831 ['b e} F I3 P
30 g9 10,56 17,357 349,47k ! A L 30
) 90 10,047 17,856 331,618 = T 31
32 1591 5,550 550 33,300 1,375 34,675 27,502 9,534 18,359 313,249 ‘AAR 1958 32
33 92 4,850 C 29,100 4] 23,100 22,328 9, 13,322 299,927 2 4 33
3 93 3 L 8,623 13,705 286,222 ‘ 3L
35 e 8,229 14,099 272,123 i 35
g{; 2 7,82, 1u,50, 257,619 COLO. WATER 2
7,407 14,921 202,698 F 37
: a 6,978 15,350 227,348 CONSESVATION BOARD 7
9 98 6,536 15,792 211,556 39
&0 99 6,082 16,206 195,310 0
4l 2000 5,615 16,712 178,597 Ay
42 2001 4,850 Q0 29,100 ] 29,100 22,328 5,135 17,193 181, 104 L2
43 02 5,L00 1,150 32,400 2,875 35,273 28,503 4,610 23,863 137,541 43
1 03 3 3 3 3,954 24,549 112,992 P
L5 O 3,219 25,254 87,738 , 45
r 05 2,522 25,981 61,757 46
I 06 1,776 26,727 35,030 v 47
8 pe 1,007 27,496 7,534 ] 107,911 48
L9 ot} 217 7,534 o 20,752 87,155 L9
50 et 28,503 58,656 50
o1 0 A 28,503 30,153 51
52 2011 5,400 1,150 32,400 2,875 35,275 28,503 f 1,850 T ]
53 12 5,200 800 n,200 2,000 33,200 26,428 1,650 ¢} 1,398 5,327 L,212  3,8,1 2,778 24,718 53
5L 13 b | b 661,387 107,911 1,675 11,386 5,322  L,208 3,837 24,753  26,k28 5l
53 14 60,344 L4, 753 b 3 Y 55
56 15 202,567 2,632 5%
57 16 140,300 2,632 57
58 17 155,232 2,632 58
59 18 155,232 2,632 59
© ¥ 1 o | é
23,9 ] 51
[ 2021 © 200 EUO 31,200 2,000 43,200 26,428 123,97 11,380 5,322 1,208 3,837 24,753 286,42 2
gi §§ 4,850 350 29, kﬂo 895 29,975 23,203 123,979 5,903 4,628 3,060 3,337 21,528 23,203 &3
2 38,783 [
85 24 35,733 615
56 25 13,400 ! 86
67 26 11,200 67
68 27 9,600 58
& 2 8,000 f 69
70 29 6,400 | 70
71 30 4,800 H 71
72 n 3,200 72
73 32 1,600 73
T4 3 400 N
15 k1Y o 15
76 35 76
77 36 77
8 37 78
79 38 79
€0 39 80
Bl 40 81
B2 Ll &
83 L2 83
8L L3 ! 8
85 bl 315.
86 45 Y]
27 ub a7
88 L7 i 88
8% L8 1 t p
%0 L5 4,850 350 29,100 B15 29,975 6,772 23,203 (ol 387 107,911 1,675 03 4,528 1,650 28 2 :
Total 26,650 51,100 3,559,000 127,750 2,687,6% 561,148 2,126,502  €61,3%7  4Li 890 661,307 167,900 107,911 EL,975 39,15 162,809 Luk,56k ui:éfg siéjigu qigjﬁff 20

y Includes all operation, maintenance, and replacement costs of storage project and operation, maintenance, and replacement costs of Central Utoh project allocated to power.
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REPAYMENT SCHEDULE FCR IRRIGATION COSTS OF PRTICIPATING PROJECTS
(Unit—§1,000)

IN COLORALO

Fiorida project Pannla praject Pine River project axtenalont/ 811t project Soitn Fork project Summary of
Repaymant of TRepaynent of Repayment of “Repayment of Repeyuent of applicatien of
irrigation costs irrifation costs irrigatinn copts irrigation costs irrigation costs apportioned
Apper- By Irrigation plant By Irrigation plant oy Irrigaticn_plant By Irrigarion plant Irrigation plant %Hir_rﬂ_‘!m‘-lﬂ_
Tignment appar- n oW~ appor- n Allow- appor- in allow- appor- n Tw= appor= n o= rri-
Year of power By tionad  aarvice abls By tioned  service able By tioned  service able By tioned service able By oned  service able  getion Cumula- Year
of Fimcal revenuss irri- power at and Unpaid unpaid irriga- power at end Unpald unpsid irel-  power at end Unpaid unpalid irri-  power at and  Unpaid unpald fcpt- ?Her et end Unpald unpaid repay- Llve of
stu £3 to Jtate .ators Tavanues of ysdr balance balance tgp revenues of year balance .clance gelors revenues of year balance bulénce palors  ruvenues of year balance balance gators rdvenues of year balance .alance ment surplus study
1 2 3 L 5 & 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 21 : 25 26 27 28 29 20 gl
¢ 1959
1 &0 | 1
2 61 ! 2
3 62 i 3
i 63 i 4
5 b 7,684 7.68,  7,68L : H
6 65 0 7,681 ' ¢
7 (%) 0 7,684 5,212 5,212 5,212 3,637 3,431 3,437 7
8 67 s 7,681 v o | 3 3,437 2
9 [} . 24 7,560 [} 3,531 3,531 3,531 0 | 3,437 9
10 69 7,234 7.2"11. 7,234 24 7,636 ] 0 ] 3,437 10
21 5] 0 24 7,612 Q 0 1 ! 3,418 1l
12 1971 [ 25 7,587 [ ] T T 3,399 12
13 72 [ 2 7,563 b 0 3,340 13
1 73 0 2, 7,533 Q 0 3,531 | 3,01 L
15 7 Q 7,23 25 7,514 0 18 3,54 3,342 15
16 75 an 7,207 3 7,480 0 3,198 3,323 16
17 76 7,172 L Ty 0 5,212 3,477 ! 3,204 17
18 77 7,141 W 7,412 19 5,193 3,459 ' 3,285 18
1% 78 7,110 3 7,378 19 5,174 3,4h . 3,266 19
20 ke 7,079 15 7,343 19 5,155 3,423 | 3,247 20
21 80 7,048 3 7,308 19 136 3,405 | 2,228 21
22 19381 7,007 3L 7,275 19 5 117 3,387 | 3,209 22
23 &2 6,986 3 7,211 19 5,098 3,369 ' 2,190 3
2, 63 6,955 W 7,207 19 5,079 3,350 l 2,17 2,
25 B4 6,924 as 7,192 EY, 5,042 3,333 3,152 25
2% 85 6,893 3 7,138 5,005 3,315 3,133 2
27 86 6,862 U 7,104 4,968 3,297 { 3,114 27
23 87 6,831 3t 7,070 4,931 3,219 3,095 28
2% .1 6,800 3 7,036 4,894 3,261 3,076 29
30 89 6,769 35 7,001 4,357 3,243 3,057 x
i1 90 6,738 3t 6,967 4,80 . 3,225 : 3,038 3L
32 1991 6,707 i %,933 4,783 3,207 ' 3,019 32
33 92 6,676 L 6,899 Ly 746 3,189 3,000 33
3L 93 6,645 3 6,865 L, M9 3,171 i 2,581 34
35 9L 6,614 35 6,830 L, 672 3,153 2,962 35
36 95 6,583 % 6,796 4,635 3,135 2,943 36
7 96 6,552 3 6,762 4,598 3,117 | 2,924 37
38 97 6,521 34 6,728 4y 561 3,099 2,905 38
39 98 6,150 3 b, 69L L, 52k 3,081 | 2,886 39
1o 99 6,459 35 6,659 4,487 1,063 2,867 40
41 00 428 Jh 6,625 4,450 3,045 2,848 il
i2 2001 €,397 34 5,591 4,413 3,027 2,B2% L2
43 02 6,366 L 6,557 4,376 3,009 2,810 i3
Ly 03 6,135 kA 6,523 4,339 2,991 2,791 4
L5 ol 6,304 35 6,Le8 4,302 2,973 2,772 L5
46 05 6,273 34 6,45k 4,265 2,955 2,753 46
L7 06 6,242 3 6,420 L, 228 2,937 2,734 47
18 07 6,211 I 6,386 4,151 2,919 2,715 48
L9 oL:} 6,180 3 6,352 4,154 2,901 2,086 L9
50 09 6,149 35 6,117 L,117 2,883 2,677 50
51 10 6,118 34 6,283 4,080 2,865 2,658 51
;; 205 11298 0 6,087 iD 0 6,249 0 4,0L3 2,847 2,639 52
5, 15 i o i w0 NGy s hoss y i Iy oo 2,620 14,338 53
' kA 0 817 1,138 %38 2,631 180 12,187 1, 8,256 3,130 5L
55 L, 310 35 12 0 Lid, 0 162 0 95 1516 55
56 15 279 3 716 107 14l ' 76 259302 56
57 18 28 34 Lk 370 126 57 7,28 57
58 17 a7 3 680 333 108 3a W67 58
39 1a6 n 6L 296 50 ' 19 3,.37 60,060 59
2‘11 ég }gj’: gz e-;%' -;392 72 19 0 o 7L 4kb 60
&2 o2 11,366 98 30 ;A‘J 185 32 ; . 35'?35 &
63 2 9,503 62 3 509 148 18 3,331 I WL121 69
- 23 i 7,34 3 75 111 B o 0 14,02 &
&5 3 3l 0 o 35 4.0 T o | 123’927 &5
’
] 25 0 34 406 T 5,212 133,83C 56
&7 26 N 372 3 o 0 ' U373 67
63 27 3 33 0 151,636 &8
6% 28 34 04 13,59 6
o 3 35 269 ! 173,42 70
71 3 3 235 : 183,345 7L
72 2031 3L 201 193,2L8 72
73 2 34 167 203,151 73
T4 33 u 133 . 23,05 Th
75 i 35 98 7,68L | 222,957 715
76 35 28 0 1,670 ! 232,860 76
77 36 10 60 242,763 ki
78 37 10 50 252,665 78
79 38 10 Lo 262,569 Vil
80 1% 10 30 272,672 &0
g1 40 10 20 282,375 81
82 2041 10 10 1,870 292,278 B2
83 42 10 0 0 Joz,181 83
8L L3 o} 312,084 84
85 I 321,947 A5
86 L5 | 331,890 86
87 ub %ﬁ-'ggg a1 -
51, ag
gg :g 361,599 89
2 49 2,903 Fa234 T 5,212 3,531 2,427 371,502 90
Total 391,156 1,55 5, 08L 7,234 2,320 5,36 7,684 \, T2h 3,488 5,212 300 2,631, 2,500 950 W, WB7 3,437 19,654 JT1,502

17 Represents $5 percent of ths project which is estimated to oe ln Colorada,

The remaining 5 percent is in New Mexico.

2/ FBRepayments inscme Years arbitrerily incresned by $1,000 to adjust for roundlng off of amcunts of lesa Lhan $500 in other yeara.

48

INTERIONR - - RECLAMATION S.C. UTAH




REPAYMENT SCHEDULE FOR IRRIGATION COSTS OF PARTICIPATING FROJECTS IN NEW MEXICD
{Unit--$1,000)

Ploe Rlver project extensiofl/

il project REpu,ymenE al Summary of
T Pepayment of Lrrigation costs epplication of
Appor- irrigation costs By Irrigation plent apportioned
tionment By Irrigation plant appor- Allow= pover revenues
of power appoy- Allow- tioned In able Irriga-

Yenr revenues By ticned  service able By pover egervice Unpald unpaid ticn Cumi- Year
of Fiscal to irri- power at end Unpaid unpaid irrl- reve- at end bal- bal - repay=- lative of
study  vear State gators revenues Of yeir balance balance gators  nues  of yeAr  ance ance oent surplus  stud.
T H 5 1] 5 [ 7 g 9 10 T1 12 T3 Es 15
Q 1959 0
1 60 1
2 61 2
3 62 3
L 63 2,433 2,433 2,k33 4
5 6L o] 5
6 65 o} 6
T & [s] 27k 27h 274 T
8 67 o] 0 8
9 &3 0 o 9
1o 69 0 0 10
11 0 0 0 11
12 1971 [5] 1 0 12
13 2 0 o] 13
14 T3 o] 2,433 o] 14
15 7h 6 2,ka7 0 15
16 73 3 2,k 1 16
1y 7% 2,k15 1 27h iT
18 7 2,500 1 273 18
19 8 2,Lo3 1 272 1%
20 9 2,397 )3 7 20
2L 5] 2,351 1 270 21
22 1581 2, 355 1 269 22
23 8 2,379 1 268 23
24 a3 2,373 1 267 24
25 ah 2,37 2 265 25
2 85 2,361 263 26
27 85 2,355 261 27
28 a7 2,349 259 28
29 83 2,343 257 29
30 8y 2,337 255 30
n 90 2,531 223 2L
52 1391 2,325 251 X
35 92 2,319 2Ly 23
30 95 2,313 2u7 3k
35 ol 2, %07 2L5 3%
% 95 2,301 k3 %
a7 96 2,295 2Ll 37
E] 97 2,289 239 36
59 2,283 237 »
%) 99 2,217 235 k0
L1 2000 2,27 233 b
13 3601 2,265 231 2
45 oz 2,259 229 L
Ly 03 2,253 227 by
15 ol 2,247 225 b5
¥ 5 2,241 223 46
L7 o6 2,235 22l b7
18 o7 2,229 219 18
Lg o8 2,223 i; ;g

C 2,217
;1 fg 2,211 213 ol
53 2011 ) 0 2,205 o 21 0 ¢ o8
53 1 b2 2,133 66 181 28 2,5 1,858 2
5k 13 L, 208 o} 60 1} EE o lg,mi 5
B i;; 22 s 5%
5 i % 16 27,166 59
P e 2 b 31,35k &
61 20 18 12 35,562 1
Zz m 528 12 1g e 170 22
63 22 3,660 6 2,b33 3 o &
Eu 2 6 ° ° 4 S0 65
65 2 o 2 27k 5L, 420 &6
g6 23 ; s} [+} 58,072 67
8 = 5 Lo 68
69 28 55,390 69
-4 29 59,050 T
n % B0 T
76, 370 T2
7725 203; 80,03 (¢
7 33 83,690 T
87,350 T
75 91,010 TS
?,g o 58,30
8 101,550 9
gg 105,650 80
Pt 109,310 81
81 > 2,500 &
2°L1 16,63 83
3 2 120,290 Bk
gk P 123,950 85
85 ¥ 127,610 B
86 2 13,270 87
87 P 13,9% 88
gg Y \ 18,5% 23
2 142,250
6650 2,433 T ke oo

20kg )
* Tt £ FR3 L 20 -
L/ FRepresents 5 percent of the project vhich is estimated to be In Nev Mexico. The remaining 95 percen

16 estimated to be in Coloredo.
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REPAYMENT SCHEIWLE FOR LRAIGATION COSTS QF PARTICIPATING PROJECTS IN UTAH

(Unit--$1,000)

Vernal uclt of Central Utah project Cuma-
Net Repayment of Remainder of Central Utah project Emery County prpject Summary of lative
power irrigation ccats Repayment of irrigation costs Repayment of application of  surplus
Appor- reve- By By By irrigation coets storage unit power
tiorment mues appor- Irrigation plant By appor-  Central Irrigation plant By Irrigation plant pover revepues  reveoues
of stor- fram tioned In Allow- Gonper- tioned Utah In Aliow- appor- In Allow- Irri- af
Iear age unit Central By storage service able By vancy storage  project service able By tioned service able gation Curma- Ceptral Year
of Figcal power Utah irri- unit power at end Unpaid unpaid irriga- Dis- wunit power power at epd Unpald unpaid 1rri- power at end  Unpaid unpaild repay- lrtive Utab af
study YEAr reveues progect gators  revenues  OF ymar balance ocalance Total tor trict reyerues revenues  of year nalance belance gators revenues of year bhlance balance ment us Toject  stud
1 2 3 L 5 i H g 10 11 1z 15 16 17 L] ] 20 21 ped ] _
[ 1955 ]
1 60 1
2 61 2
3 62 3
L €3 5
5 3] 6,192 6,192 6,192 5
5 65 o] 6,192 ]
7 66 ] 6,192 3,680 3,680 3,680 7
8 &7 o] 6,192 ] 3,680 3,680 3,680 :}
9 8 30 6,162 <} 3,600 3,680 3,680 | 9
10 69 6,132 o 5,403 5,403 5,403 5,4 9,70k 9.”{0‘* 1
11 70 6,102 26 25 37,078 37,052 37,078 0 1 11
12 1571 5,072 177 3 151 37,078 36,075 37,078 [ 17
13 12 6,0b2 177 25 37,078 36,698 37,078 0 13
1k 73 6,012 269 118 »E5h 53,045 sk, ook 0 1b
15 th 5,682 269 118 53,376 [} 5,704 1%
16 75 7,952 277 126 53,099 7k 9,630 16
17 % 7,922 271 126 52,822 9,55 17
18 7 5,802 296 Ls5 sk,294 52,526 Sk, 294 9,482 18
19 k] 5,862 296 145 2/8h,305 82,2kl 84,305 5,408 19
20 9 5,832 305 154 151 Bl,305 81,936 8L, 305 3,334 20
2L 80 5,802 34l 155 186 8k, 305 81,595 Sh,gcﬁ 19,260 21
2 1981 5,712 L1 155 109,087 106,036 7 109,087 .1 22
23 82 5,7h2 ko 154 117,826  114,k35 117,826 9,112 23
2k 8 5,712 341 155 b 114,094 9,038 24
25 &l 5,682 340 154 113, 154 Y56k 25
26 5] 5,652 341 155 13,k13 8,890 26
27 86 5,622 g 163 113,064 8,816 27
28 87 5,592 3B 195 112,683 8,742 28
29 a8 5,562 361 195 17,826 112,302 117,826 8,668 29
30 85 5,532 359 2i3 186 130,800 124,877 130,800 8, 594 30
3L 30 5,502 4o 213 227 L 124,437 8,520 n_
32 1951 5,472 TLo 2173 123,997 f 2
EX] g2 5,442 440 213 123,557 8,372 33
En 93 5,412 453 226 123,10 8,268 3h
35 gk 5,382 453 129,652 8,224 s
ki 95 5,352 453 122,198 8,150 36
37 95 5,322 L5y 121,745 8,078 37
36 97 5,232 453 121,29 5002 38
39 58 5,262 k53 120,839 7,926 39
Lp 99 5,232 L53 226 22t 120,386 7,854 4o
L1 2000 2,202 523 258 265 119,863 1,780 4l
L2 2001 S, 172 523 255 119, 350 T, (06 k2
43 o2 5,1h2 523 258 118,817 17,632 Ly
4y 03 5,112 523 258 118,294 7,556 LL
L5 ol 5,082 522 257 117,772 7,484 L5
L5 05 5,052 523 258 117,249 7,410 ]
L7 [e'3 5,022 522 257 116,727 17,336 47
L& or L,992 523 258 116,204 7,262 48
L9 o8 L,962 522 257 115,682 17,168 4y
50 9 4,932 £23 258 265 115,159 7,114 50
51 1o 4,902 561 257  30h 114,598 .].040 2x
52 3011 ° 9 LS 258 258 0 114,340 &,958 52
3 12 5,327 L 692 150 a2 #57 635 0 113,kL8 '6,892 5,327 53
sk 13 5,322 1,675 o 120 7,255 258 5,322 1.,615 106,193 6,818 5,322 sl
55 1 50 7,254 257 98,939 |6.?M 55
56 15 £0 74255 258 g1, 6,670 56
57 16 30 6,132 7,254 257 84,430 6,596 51
58 17 30 0 0 7,255 258 77,115 6,522 b
55 18 0 7,2 257 69,921 130,800 |6,448 59
60 19 7,855 258 62,666 127,120 6,37k &0
a1 2 7,228 231 5,322 15"511438 127,120 z I6;3m 5 gl
62 2021 <, 322 0,203 232 »29 9,235 127,120 1,02 73,200 ' 2
63 22 u,gaa 1,907 232 47,328 95,445 L,628 | uo8 b,528 63
6L 23 1,814 139 45,514 95,445 350 T g.70k 50 4,278 6h
6% 24 1,81k 139 43,700 93,722 ™ 0 o 8,906 65
&6 25 1,807 132 41,893 93,722 "] 13,534 5]
67 2€ 1,807 132 15,086 82,635 18,162 61
65 27 1,787 112 38,295 82,636 22,790 68
& 28 1,788 113 36,511 76, 506 27,418 9
10 29 1,718 103 34,733 32,046 T0
71 30 1,778 103 32,955 36,678 qL
T2 2031 1,718 103 31,177 41,306 T2
3 32 1,717 102 29,1:00 45,930 73
™ 33 1,718 103 27,622 ) 50,558 T4
75 30 1,78 103 25,84 6, 506 55,186 75
76 3 1,778 103 2L, 065 68,158 55,814 76
77 16 1,769 9L 22,297 43,376 b2 7
78 17 1,738 63 20, 559 L3,376 69,070 T8
9 8 L737 62 18,822 21,713 | 73,698 19
8o 9 1,720 Ls 17,102 21,713 | 78,326 8
81 io 1,720 L5 15,382 21,713 82,954 81
gz 20L1 1,720 Ls 13,662 21,713 | 87,582 82
83 42 1,720 45 11,942 12,574 92,210 B3
ol I3 1,706 31 10,236 96,838 el
85 L 1,706 31 8,530 iol,Lss 85
3 W5 1,706 Ea 6,824 106,004 8
87 L 1,706 31 5,118 | 110,722 a7
& W7 1,706 3 3,k12 115,350 a8
59 I¥:) 1,706 31 g 130,800 1,102 12,9715 ol Eg,ggg gg
0 hg L,o28 1,675 6,162 1,706 3 1,675 125,050 2] 18
? Total 182,809 26,8020 1, 500 L 652 6,192 - 130,800 12, By B AL3 LT,507 51,975 130,800 - - 3,100 6,005 9,10k 1T - - 58,203 124,600 )
lf Adjustments of $1,000 made in certein years toc compensate for rounding off of annual ampunts of less than $500. i
2/ Includen $5,750,000 allocated to ultlmate phase.
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REPAYMENT SCHEDULE FOR IRRIGATION COSTS OF PARTICIPATING PROJECTS IN WYQMING ANL EDEN FROJECT

{Unit=--%1,000)

la Barge project Lyman project Seedskadee project Eden project Sumary of
Repayment of Repayment of Repayment of Repayment of [ application of
irriﬁgtlon coste 1rrlﬂation CcOaLS lrrj.gntion costs .\rriﬁgticn caste apportioned
Appor- By Irrigation plant By Irrigetion plant By Irrrigation plant By Irrigation plant pover Tevenues
ticoment appor= In Allow~ appor- In Allow- appor- 1n Allow= appor- o A lov— Irri-
Year of power By tioned service sble By tioned Eervice able By tioned Bervice aole By tioned service able gation  Cuwmu- Year
of Fiscal revenues irr1- power at end  Upnpaid  unpaid irri=  power at end  Unpatd unpaid irri- pover BL end Unpaid unpaid irri- pover at end Unpaid unpald repay- lative of
ptudy year to State gators Trevenues  of year balance balance gators reveaues of year uslance  balance lorf  revennes of year balance  balance g;t.orsy revernies of year balance balance ment  surplus  study
1 2 3 5 3 [ 1 i 9 10 11 12 13 15 15 14 17 18 19 20 21 S 27 20 25 20
0 1559 1,278 1,278 1,270 a
1 [ <] \ 1,278 1,278 1,278 1
2 61 [+] 8,191 §,101 8,191 2
3 62 0 8,191 3
N 63 [¢] 8,191 L
5 b o 8,191 5
3 65 2,887 2,837 2,887 [+] . 8,101 6
7 £5 o 2,887 2,887 2,887 ] i 8,182 7
a 67 o 12,637 12,637 12,637 14 8,168 8
9 59 11,376 11,375 11,376 0 18,061 18,061 18,061 1h4 8,154 9
10 £5 1,751 1,751 1,751 o ? | o 25,050 25,060 25,060 25 8,129 10
11 70 0 ! o 0 } 3 8,10L 11
12 1971 5] T 3 [ B,079 12
13 72 a o o] 8,054 13
14 73 0 [o} 11,376 [¥] 8,029 it
15 ™ o 30 11,346 ¢} 8,004 15
16 il 4] 11,316 o 25,060 7,919 18
17 76 0 11,206 13 25,047 7,954 17
18 77 o} 11,256 13 25,034 7.929 18
19 76 0 11,226 22 25,012 7,904 13
20 0 o 1,751 11,196 39 24,973 7,879 20
21 8o 5 1,745 11,166 Lo 2h, 52l 7,854 21
22 1561 1,741 11,136 20,875 7,829 22
23 an 1,736 11,106 aly, B2t ! 1,808 23
2k 83 1,731 11,076 24,777 719 24
25 Bu 1,726 11,046 24, 728 1,754 25
26 85 1,721 11,016 2h,679 1,729 26
27 3 1,716 10,986 24,630 7,704 27
28 ar 1,711 10,95 2k, 581 1,679 28
2 88 1,708 10,926 al, 532 1,654 el
30 89 1,701 10,96 2L,L83 7,629 30
31 90 1,696 10,846 b L3k 7,604 31
32 1991 1,551 10,838 24,305 T 579 32
33 92 1,656 10,806 24,336 7,554 3
3 93 1,641 19,776 2h, 287 7,529 3+
35 ol 1,676 10, T46 2,238 1,50k 15
36 oy 1,671 10,716 24, 183 1,479 36
37 96 1,666 10,686 24,140 ! T,L54 17
38 57 1,661 10,656 24,091 1,429 18
39 98 1,656 10,628 ak, o4 ! 7,404 39
[l 99 1,651 10,596 23,993 1,319 ko
41 2000 1,646 10, 566 23,54 p304 41
[F] 2001 1,871 10,536 23,995 7,329 L2
L3 op 1,636 10,506 23,846 7,304 43
L o1 1,631 10,476 23,797 1,279 bh
L5 oh 1,626 10,546 22,748 1254 45
b6 o1 1,621 10,416 23,609 7,226 L
L7 06 1,616 10,386 23,650 7,204 41
L8 o7 1,511 10,35 23,601 1179 L3
Lg o8 1,606 10,326 23,552 Ty154 Lg
50 o9 1,601 10,236 23,503 I 7,129 50
51 10 1,596 10,266 23, L5k 1,100 51
] 3011 1,551 [5] 10,236 23,L05 1 7,079 o 52
53 12 3,861 1,586 3,8L1 6,365 23,356 7,054 3,841 53
5l 13 3,837 1,581 3,837 2,498 23,307 0 7,029 3,837 54
55 14 1,576 2,198 270 23,258 1,639 5,365 3,837 55
56 15 T 1,57L 0 260 0 23,209 3,837 1,503 3,831 %
57 16 1,501 65 210 1,121 22,033 1,215, 263 3,837 57
58 17 Q 60 180 3,837 18,153 0 238 3,837 58
o3 18 55 150 3,837 14,267 | 213 3,837 54
60 1% 50 120 3,837 10,381 ) 188 3,837 &0
o b is 50 2837 5,495 ; 16 e L
€2 BT EX=EV 113} 60 3,837 2,609 13 3,837 0 2
&3 22 a3y 5 30 15,37 2,308 2% | 113 2,36 1,031 &
6L 23 30 30 0 4 o 207 | & o 4,370 64
&5 ok 25 [+ 158 25,060 53 6,131 7,701 65
665 25 20 49 109 22,173 2% 38 5,139 11,08k 66
&7 26 15 36 T3 22,173 15 22 3,861 14,381 67
68 27 10 Y 36 3T 12,23 11 a1 3,861 17,718 68
69 28 ‘L 5 1,751 21 10 £,959 1l | 0 0 21,055 &9
10 29 g 0 o 10 0 a 0 H 2h,392 0
J1 o) 9 1o} 21,729 71
72 2031 3,000 72
73 32 3,L03 73
i 33 37,750 7h
75 3 k1,077 75
16 35 by b1y 76
71 36 WSl 7T
78 " 37 1,088 18
79 38 suk2s 9
80 5 ' 57,762 &0
s 1 61,099 Bl
3] ShT o4, k38 B2
a3 b2 61,713 83
& 43 71,110 84
85 ule 7h,0LT 85
a5 L5 77,78 86
87 46 8,121 87
a8 w7 84,458 88
8 48 1 Y . 87,795 &
90 b9 3,337 1,751 1,378 25,000 8,191 21,132 5¢
Totar 131,816 250 1,501 1,751 1,500 9,876 11,376 2,450 52,610 25,060 1,900 £4691 8,191 _ ho,678 S1,13g

1/ ot paid into baeln fund because of separate authorization.
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SUMMARY REPAYMENT SCHEDULE—AUTHORTZED STORAGE PHOJECT UNITS axD PARTICIPAITHG PROVECTS INCLUDING EDEK PROJECT
. (UnihL 000)

Anplication
of nat reveruas

Net powar from municipal and Recapitulatian
revenuss _Appilettion of oot peves pevenns Ker  inusteial ueter Revaues applled to repaymant I Unuzod revenues
Irom o Lrri- revanues To of irrigation ioveslmanl From Dentral
vtorage gation Storage orojsct from mundcl- wunicipal and —“ZMM.!‘P,-JW—_ Treigation plant of Litan project
projeal invast- Eleetric plant irrigation plant L pal ant __ﬂi!.‘ﬂw‘ﬁr__. Froa rom ticiputing projscts Project plant Weniel
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