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PRELIMIUARY n;CREj,ENTAL ANALYSIS

COLORADO HIVER STORAGE PRO.JEGT UNITS

Specific
Project pOWer

Unit costs Total

In assumed To To including power
order of irrigation power transmission cost

construction) Million Dollars

1 234 5

INITIAL UNITS

Glen Canyon. SO. J 141. 7
Echo Park 48. 0 76. 8
n~ TA 00 UNITS IN ULTIMATE PLAN

Iross Mountain 13. 9 19. 4

Split J.buntain

Gray Canyon
Flaming Gorge
Curecanti

Crystal -
bitlewater

TOTAL

NOTES:

Col. 6

Col. 7

Col. 10

IJl. II

01. 12

Col. 14

9. 2

28. 9
30. 3

5. 0 i
185 1,

127. 4
39. 8
40.,9

229. 3
51. 6

16. 9
84. 4
54. 3
14. 3
14. 8

40. 9
18. 9

525. 4

371. 0

128. 4

36. 3
84. 4

181. 7
54. 1

55. 7
40. 9
39. 3

99l. 8

Cost

reassign-
ments

6

16. 9
5

3. 7
7. 2

6. 0

9
l.7
1. 2

9

o

10- 8- 53
Co~t 0:: -

Average Cost of s~ ream

annual power power
salable delivered to meet

energy to same

million market market

kwh) ( MillS per kwh)

11 12 13

Annual operation,
Power maintenanGe, and

costs replacement
ass~gned At site assigned net

to '.mi t costs costs costs

thousand dollars)

8 9 10

Benefit
Cost

Ratios

l.LI

382. 0 4802 - 336 4466 3813 4. 7 7. 3

137. 5 1155 - 10 1145 1017 5.- 9 7. 3

42. 7 296 75 371 376 5. 0 7. 3

96. 9 644 144 788 643 6.> 7. 3

20l.3 1212 121 1333 1186 7. 1 7. 3

59. 1 364 17 381 388 6. 4 7. 3

61. 6 376 35 411 308 8. 4 7. 3

42. 3 325 - 26 299 227 7. 9 7. 3

40. 9 360 - 20 340 232 7. 7' 7. 3

1064. 3 9534 0 9534 8190

1. 71 '
l.42

1. 65
1. 26
l.15
1. 36
l.04
1. 00

1. 05

Incremental power plant and transmission line costs reassigned among tile project units in accordanc'l ~ J.lth thp. ener-

gy credited to each site.

Total power costs assigned to each 1lllit including allocated joint costs, powerplant, transmission, and interest

during construction.

The estimated annual cost of operation, maintenance, and replacement assigned to each unit.

Average annual salable generation credited to each unit during 50 years of full operation.

Mill rate required to repay all costs allocated to power at each unit, including interest during construction, in

50 years of full operation with 2- 1/ 2 % interest charged on the 1lllpaid balance.

The benefit-cost ratios shown are based on primary power benefits only but give consideration to the expected use-

ful life of facilities extending beyond 50 years by the present value of the estimated salvage after 50 years.

Curecanti 37. 9 11. 4 49. 3 53. 0 280 280 194 11. 1 7. 3 . 75

940, 000 A. F.)

20. 4

466. 4



REVISED SUMMARY OF ESTI1JJ<TED CasTS OF 940. 000 A. F. CURECANTI

LIZING AVAILABLE P()lijER DROP TO'-' jiSTAL SITE

lSl} q 53

Construction Costs

1. Land and land rights
2. Re1ocat.ion

3. Dam- spi.11way- outlet vrOl' l.;S

4. Pcr/ler plant - origin,,-l
u n tI increased

sub total

5, 735, 000
2, 408, 700
SI:!,143 , 700

670, 000
6, 280, 000

30, 200, 000

8, 143, 700

5. ( Transrr~ ssion line ( Curecanti- Gunnison, and Grand Junction)

Substution

6. Gene:n1. p~operty
7. Build nin~ miles of tunnel ~ $ 1, 844, 700

total

1, 000, 000

750, 000

737, 000

16, 602, 300

64, 383, 000

Credit for C~ Gts Allocated to Other Benefits

8. A. St,....,=". regulation
9. B. Ir:.~:::.,'~',ian

10. C. F). u,i control
11. D. Ir,d:' 3 ,~l'ial benefits

12. E. DOffi; 3cic use

13. F. Rec:", ation

14. G. Salvd" e value, '" 14. 5%

Total investment to be charged to power production

8, 300, 000

no credit

350, 000

no credit

r,a credit

no credit

9, 336, 000

17, 985, 000

46, 398, 000

Annual

15.

Costs

Dam and tunnel

Power plant

Transmission

M

Heplac<3ment
OMI!

ilepla~ement

O& M

Replacement
total

17, 348
10, 533

136, 320
65, 036
15, 089
23, 785

li 268, 111

COST COMPARISON

16. Initial construction costs allocated to pmver $ 46, 398, 000

17. Interest during construction 3, 482, 000

18. Total initial investment $ 49, 880, 000

19. Initial investment amortized over 50 year period ~ 2- 1/ 2% $ 1, 551, 460
20. Annuli O:':M into 268, 111

21. Total annual : C3t $ 1, 819, 571

22. Total amua). salable ga' lerJ.1.,ion 331, 500, 000 kwh

23. Mill rat'3 fOi' repayment 5. 49 or 5. 5 mills /~ wh

casT OF ALTERNATE STEAM

Capac:cty charge, 68,000 ](Vi. "" $ 25. ho

Energ;r -;a;.ue $. G031?, - 331, 500, 000
24. 1, 727, 200

1, 050, 855
2, 778, 055

25. BenefH to cost rat:i.o ~ 2. 778, 055 " 1.526
1, 619, 571



SOURCE OF FIGURES ON REVISED SUMMARY OF ESTIMATED COSTS OF 940, 000

AS. CURECANTI, UTILIZmG AVAIIMlLE POWER DROP TO CRYSTAL SITE

1. Land and Land Rights

This figure taken frJ~ U. S. Bureau of Reclamation report
2. Relocaticn

This figure taken from U.. S. Bureau of Reclamation report.

3. Dam- Spillnay- Outlet Works

Thiq figure taken from U. S. Bureau of Reclamation report.

4. Power Pl;; lt

Th8 3ize of the power plant was calculated as follows:
Ih,. ' J]"iginal Curecanti figures were based on a rated head of 295 feet.

Fre',: C'urecanti to the high water level of the 40, 000 A. F. Crystal unit

is ?,,'~ feet. Allowing a loss of head of 10 feet per mile of tunnel,
the, e is left an available head of 205 feet. Since the original unit as

per 11. S. Bureau of Reclamation report would be 40, 000 KW., the increase

of 2/ l, 000 kwh was arrived at as a ratio of the two heads. ie j 205/ 295 X

40, 000 = 28, 000. The net salable generation was arrived at as a ratio of

66, 000/ 40, 000 X 195, 000, 000 kwh 2 370, 000, 000 kwh as shown in line 29.

7. Transmission Line and Substations

The U. S. Bureau of Reclamation report showed transmission costs of

t5, 6EO, OOO, which apparently was based on. region wide costs per KW of in-

stalled capacity. Hcmever, in line with Bureau of the Budget circular
No. A- 47, it )las felt that the only costs that should be shOl'll1 are those

necessary to connect the plant to the markets nearby, and the existing
U. S. Bureau of Reclamation connection at Gunnison, and the PUblic

Service Company ". t Gl' and Junction. The 1, 000, 000 figure was taken from

recent study submitted by Laramore and Douglass Engineering firm of

Chicago, Illinois, for 115 KV line.

In th~ above mentioned report by Laramore and Douglass, 115- 44KV sub-

statiJns were listed at ~ 20. 00 per KVA in 10, 000 KVA sizes. These in-

cluded tap changing under load transformers. It is difficult to fix

the requirements for the local market area, but the $ 750, 000 allowance

for substations is enough for 37, 500 KVA of substation capacity at

20. 00 per KVA. Since this is well OV9r half the entire plant capacity,
and s:~nce the entire " a?~ cit~' of the V;eot~rn Colorado Power Co. is only
31, 73;~ KH., it was f",lt that tllis alY, c'J:.lt was ample, The \Testern Colo-

rado Power Co. serves nea",ly all of the existing local market.

6. General Property

This figure taken from U. S. Bureau of Reclamation report.



7. Nine Mil~s of Tunnel

2 -

To implement this plan it is necessary to build a nine mile tunnel from

Curecanti to the high water mark of the Crystal reservoir. U. S. Bureau

of Reclamation figures indicate that a 12. 5 tunnel would be large enough.
From the U. S, Bureau of Reclamation tunnel estimating chart 103- D- 375. a

12. 5 foot pressure tunnel would cost $ 130 per foot, based on 1940 costs.

An ad:li tional 115 % was allowed to bring the costs up to date plus an 00-

ditio:~al 25% for engineering and contingencies, making a total of $ 1, 844, 700
per roUe.

B. Stream R'~gulation

Figure allovled by U. S. Bureau of Reclamation as value v, '~ urecanti for

stream regulation.

9. Irrigati'Jn

No crr!ctit allowed as yet, but some credit surely should be given here.

10. Flood Control

This figure taken from U. S. Bureau of Reclamation report.

11. IndustriE,l Benefits

No credit allowed as yet, but some credit surely should be given here.

12. Domestic Use.

No credit allowed as yet, but some credit surely should be given here.

13. Recreation

No credit allowed as yet, but some credit surely should be given here.

14. Salvage Value

14. 5% estimated salvage value is the same percentage as U. S. Bureau of

Reclamation estimated salvage value of 940, 000 A. F. reservoir and power
facilities.

15. Annual Costs

o&M and replacement costs were determined from a direct ratio between the

costs ,shown in the U, S, Bureau of Reclamation report, and the costs shown

in thi:> report. For exW:,;Jle, power plant costs were determined as follows:

U. S. Bureau of Heclamation total cost $> 5, 735, 000

Revised' total cost 8, 831, 900
Ratio = 1. S,>
OIcM, U. S. lJureau of Reclamation 96, 000

Revised - 96, 000 X 1. 54 = 136, 320

Replacement, U, S. Bureau of Reclamation 45, 800
Revised - 45, 800 X 1. 54 = 65, 036

All other C&M <n d replacement costs computed by same method.
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17. Intetest During Construction

This figure was derived from a direct ratio of the total cost to be

charged to power in the U. S. Bureau of Reclamation report, and the

revi;3ed cost to be c~1arged to pOVler, times the interest shown in the
U. S. Bureau of Reclamation report, as follows:

47, 965, 200 / 49, 302, 000 ~ . 9728
9728 X $ 3, 700, 000 = $ 3, 599, 360

18. Total Il1itial Investment

Sum ,) f total construction cost allocated to power, and thE> interest

during construction, as in the U. S. Bureau of Reclama,"::.on !' eport.

19. Initial Investment Amortized over 50 year period

The ; 3ame procedure Vias followed here as in the U. S. Bureau of Reclamation

repo:~to 50 year interest plus the initial construction cost allocated to

powe:~, divided by 50, gives the annual capital costs.

20. Annual ,)&M

Total of all annual ~ and replacement costs, summarized in line 15.

21. Total Almual Cost

Sum of annual O&M and replacement and annual capital costs. Sum of lines

19 and 20.

22. Total Salable Generation

The ho, ooo KW plant shown in the U. S. Bureau of Reclamation report was

estimated to produce 195, 000, 000 kwh, salable generation. Therefore, a

ratio of 68/ 40 X 195, 000, 000 gives a net salable generation of 331, 500, 000

kwh.

23. Mill Rate for Repayment

This figure Vias obtained by dividing total annual cost by total annual

salable generation.

24. Cost of Alternate Steam

The 1]. S. Bureau of Reclamation report showed alternate steam at $ 25. 40
per l' ear for demand, and $. 00317 as energy cost. Therefore, cost of

stean is as follows:

capacity charge.
energy charge - -

68, 000 X 25. 40 - - - - - - - $ 1, 727, 200

00317 X 331, 500, 000 - - - - 1, 050, 855
total $ 2, 778, 055

25. Benefit to Cost Ratio

This is the ratio of the cost of steam to the total annu?~ cost of ~he

revi~;ed Curecanti plan, as follows:
2, 778, 055 = 1. 56
1, 819, 571
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COMMENTS ON ABOVE FIGURES

In the calculations on cost of alternate steam, it should be noted

that the cost is figured only on salable generation. - This seems to

be in error, since the cost of s team should be on total generation.
Since the U. S. Bureau of Reclamation report showed 209 million, kwh

generate:!., with 40, 00C KW plant, 68, 000 H;I.'I' would have a tot.al gener-
ation of 355, 300, 000 kwh, to produce J31,, 00, 000 kwh salatle. There-

fore, the cost of steam should read as follows:

capacity ~ 25. 40 X 68000

energy ~ $ . 00317 X 355, 300, 000

total

and the benefit to cost ratio as follows:

0 -

1, 727, 200

1, 126, 301

2, 853, 501

2, 853, 501 = 1. 455
1, 960, 996



COLORADO RIVER WATER SUPPLY IN COLORADO

I-Total Supply -- ~ vJ"_ ift-

December 10, 1953
1 , ~

1.J...L-l'._~~ 'f. ! ~ ..
2T- , 1'.',,~

I1" Ire k:~ ri-'.:
J . i\ ; :/

Total supply to Colorado as

given in Hill Report page 10

2- Present Irriga1~ in Basin

a) Lands irrigated - 790, 600
acres, as developed on

page 35, Engineering Ad-

visory Corrmittee Report
and used in Hill Report,
page 19, Consumptive use

is 790, 600 x * 1. 265 1, 000, 000 A. F.

b) Additional lands not

fully considered in Hill

Report. Total irrigated
lands is 790, 600 ,f. the

33, h72 increase allowed

by Hill + 35, 928 not

considered by Hill for

a total of 910, 000

acres. Additional land
to ( a) abo' Te is 33, 472

85, 928 for a total of

ll9, hoo acres. Consump-
tive use is 119, 400 x

1. 265. 151, 000 A. F.

Total
Hill Report 1, 035, 0(0) 1, 151, 000 A. F.

Balance

3- Present Trans- Fountain Diversions

Reported on page 17 of Hill Repo~t

Balance

Rate of consumptive u~e developed in Hill Report page 19
as 1, 000, 000 divided by 790,&J0 or 1. 265 AS. per acre.

I;
1, .

3, 100, 000 AoF.

1, 151, 000 A. F.

1, 949, 000 A. F.

377 , 000 AS.

1, 572, 000 A. F.



4- Other In-Basin !' resent Depletio:ls

Reported on p<.ge 17 of Hill Report

Balance ( Hill Report 1, 650, 000)

5- Co~~ itted Trane- Mountain Depletions

1) Reported on page 18 of Hill /

Report ae 100, 000 + 28, 000 ~

or 128, 000 128, 000 A. F.'

2) Reported on page 53 of Hill

Report ae 17, 000 for Colorado

Springs end 72, 000 for

Fryingpar..-Arkansas 89, 000 A. F.

Total 217, 000 A. F.

Balar..ce

6- Industrial Use Allowance in Basin

Reco~~ended in Hill Report on

pige 48 as 3OC, 000 and i:'lcreased

100, 000 to 40C, 000 A. F. to allow

for possible ~ater use processes
for shale and for other industrial

uses in Western Colorado.

Balance

7- In-Basin Non-Stbsidy Irrigation Expansion

Natural irrigation expansion in basin

without subsidy estimated to take place
in 30 years is 173, 000 acres. Total land

to be irrigated without subsidy is 790, 000

119, 400 + 173, 000 for a total 1, 083, 000.

COC1sumptive use 173, 000 x * 1. 265.

Balance

Rate of consumptive use developed in Hill Report page 19

as 1, 000, 000 divided by 790, 600 or 1. 265 A. F. per acre.

37, 000 A. F.

1, 535, 000 AS.

217, 000 A. F.

1, 318, 000 A. F.

400, 000 A. F.

918, 000 A. F.

219, 000 A. F.

699, 000 A. F.



8- Mexican Trea'~ Obligation

Possible obligation due to Mexican

Treaty; Estimated as 51. 75 of 1/ 2 of

1, 000, 000 A. F. Page 66 of ~ he
Colorado River", published by the

Bureau of R" clarnation in 1946.

Balancl'

259, 000 A. F.

410, 000 A. F.

9- Additional Wa.ter Uses Reported ~ Hill

A- Desirable Water Uses as

Reported ty Hill.

1- Irrigation expa.~sion within

the basin within a subsidy
of ~ 400 per acre

new !aDd equivalent) as

given in Hill Report,
pages 29, 29, 30 and 34. 366, 000 A. F.

2- City of Denver Blue River

diversi,)n as given on

page 52 of Hill Report 177, 000 A. F.

543, 000 A. F. 543, 000 A. F.

103, 000 A. F.Defic:.ent

B- Other Water Uses Reported by
Hill as too costly.

1- Blue-8orth Platte diversion

requiring a s:looidy of
1000 per acre as given on

page 54 of Hill Report 253, 000 A. F.

2- Gunnison-Arkansas

diversion requiring a

subsidy of $ 1250 per acre

as Given on page 56 of
Hill Report.

Total

500, 000 A. F.

753, 000 A. F. 753, 000 A. F.

The subsidy oj' $400 per acre is less than the required
subsidy for the Fryingpan- Arkansas Project.



f1. ..- J, ?'f"+"-'~'

NOV 5 1953

COLORADO RIVER STffiAGE PROJ1CT

CllRECANTI UNIT

vel' the past several years considerable work has been accom-

plishE'd in an effort to set forth uniform standards and procedures
for e,' aluating projects for the development of the Nation' s water

resources. While all agencies concerned with water resource project
develc,pnent are still not in full agreement, certain criteria have

been recognized as necessary to assure the maximwn returns from proj-
ect investments.. Present procedures require a demonstration of the

economic feasibility of not only the over- all project but of each unit

2l1d SE,parabIe purpo se thereof. Expenditu res for any purpose servr-d

by thE' project are limited to the lowest cost alternative development
to provide the same benefits.

Power production and physical dc.ta are shown on sh8et A for

2, 500, 000 acre- foo.t and 940, 000 acre- foot reservoir.;; at the Curecenti

situ. For the purpose of comparing the large and runall storage plens
for developing the Curecanti site on the Gunnison River, all co sts

for eE.ch plan were first assumed allocated to power. These costs and

the ccmputation of the required u~ it cost per kilowatt- hour of salable

energy for project repayment in 50 years with 2~ percent interest llI'e

shown on sheets B 2.nd C. Also shown on sheets C and D are the compu-
tatiors of benefit- cost ratios for the two plans. The project bene-

fits c.re based on the estimated annual ccst of producing equivalent
steam power in the llI'ea as shown on data summary sheet B. The project
eost s include construction co st s, int erest during construction at 2~

percent, J. snlv,cge credit equal to the estimated present value of

project fc.cilities after 50 yec.rs of operation, and the estimated

Dru1ual cost of operation, n<lintmance, and replacement.

The required unit en8rgy sale rdes and the benefit- cost ro,tios

show that with all costs allocated to power ncithcr p12~ can be justi-
fied E, conomically since their costs exeeed those of the lowest eost

iltemative. In both compute.tions the 940, 000 acre- foot reservoir;

thougr. it can' t be economiec.lly justified under pr" sent conditions,

c.ppec.rs more f3vorable than the larger development, This is the result
of confining the anc.lysis to at- site ben" fits and favor5 the sm~ ll

storage reservoir. In the cc.se of ~ large reservoir a net contribu-

tion from storage to the dry pcri,)d flol< of the Colorado River at

Lee FErry can be shown as the basi s for cl2-iming an irrigation ( hold-

over storage) D.lloc~tion. However, with tlle small reservoir the net

contribution over successive 10- yec.r periods i3 negligible. The act-

ive storage is so limited th~t it is o~ value only for regulation of

se~son~ l runoff since in mast ye~rs the runoff during ~~y and June

exceeds the active stcrage c~ p, city. Also considerntion must be given



in ev,lluating nct c'ontribution to the evaporation losses which in

i'ny IJ-year pGriod would tot1'-l nec.rly onc- he.lf of thG e.vaile.blc act-

ive Clp2City.

The justifie.blG allocat ion of lilrge Curccanti costs to irrigo.-
tion ~nder present evaluiltion criteria c: mnot bo ddermined P.t this

time, howev~r, if procedures simililr to those used in the December

1950~ olorildo River St"lr3. ge project report are followed, approxi-

lTIc.tely $30, 000, 000 of the joint costs could be flllocated to irrig2.-
tion, This would result in a required sale r?te of 8. 4 mills per

kibw2.tt-hour, still in excess of the cost of the ste!\lll alt'cmate

but W'1en evaluated with thE; assumed salvage credit in an economic

nnalysis wCluld result in a benefit- co st ratio of approximately 1. 0.

Even though both the assumption 1\S to sillvage values and the irrigc,-
tion :lllocction are still controversi:ll subjects, it sh::>uld be

rLJl1enioered that no claim for p, " hold- over storaee" alloc:ttbn can ' ce

supported for the small' reserv0ir plan.

A review of the data submitted by Mr. Lars0n t:l the Policy pnd

rtevicw ComrxLttee-- Gunnison River Storage during December 1951 and

Jru1uilry 1952 shows that the added potential downstream benefits with

e. hrge reservoir at Cureccnti he.ve already bGen outlined. As we.s

pointed out in these letters MY reduction in cc.p;'.city from the krgo
Curcc~,nti wou ld result in decreased power with comparable incrGas'-'s

in unit costs at the Crystal nnd Whitewater. This would alsc apply
to potentic.l run- of -river developments such as utilization of the

1, OOO- foot power head thr-Jugh the Black Canyon.

2



REVIEW OF F. M. PEI'ERSON ffiOFOSAL

940, 000 a. f. Curecanti Reservoir

9- mi1e Pressure Tunnel and Power Plant

by
Region 4-- Bureau of Reclamation

December 15, 1953

PHYSICAL FEATURES

Cure :anti Reservoir ca,pacity
Pres5Ure tunnel length
TUI1TIo31 diameter 11.
Tunnel capacity II
Head loss
Powe:rplant firm cafacity }j

Eneri?Y generation ( sal-

able) y
Ener/?y generation ( sal-

able) y

Peterson Study Bureau Ad.iustment

940, 000 a. f.

8. 5 miles
14. 3 feet
1, 585 ds

10 feet/ mile 8. 8 feet/ mile
68, 000 kw 48, 000 kw

331. 5 million/ kwh/ yr. (1931- 1947 average 332
M. kwh/ yr

min. year 26e
M. kwh/ yr.

940, 000 a. f.

9 miles
12. 5 feet

cosr EsrIMATES ( Jan. 1953 Prices

Construction Costs
DaIl and Reservoir

Pouerplant and appurtenances
Prllssure tunnel

r(''''-n~ v. ls'S, Dn ~~ C!:1'nn"" n~:?i:in y
Total construction cost
Interest dur:ing construction

1 Costs ( O&M & Replacement) ~
DaD! and reservoir
Po;'erpJant and appurtenances
PrE'ssure tunnel ( incl. in dam

and reservoir costs)

Transmission
Total annual O&M& replacement

37, 887, 000

8,:u,.3, 700
16, 602, 300
1, 750, 000

64, 383, 000

3, 482, 000

27, 881

201, 356

874
12 , ill

37, 887 , 000
8, 640, 000

23, 400, 000

4, 652, 000

74, 579, 000

4, 670, 000

18, 000

184, 500

16, 000

100, 000

318, 500
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REPAYMENT ANALYSIS

Peterson study

Total construction cost

Interest during construction

Irrigation allocation
Flood control

Salvage
Power repayment
Annual plyment W
Annual costs
Total annual replymmt
Required mill rate

64, 383, 000

3, 482, 000

8, 300, 000

350, 000

9, 336, 000

49, 8'29, 000
1, 551, 460

268. 111

1, 819, 571
5. 5

BENEFIT'- cosr ANALYSIS

Annual Economic Costs
FrJm al:ove

Less salvage

1, 819, 571

already included)

1, 819, 571

1 Benefits

Capacity value

Energy value
rotal benefits

1, 727 , 000

1.051, 000

2, 778, OOO

Bene.fit- Gost Ratios

Peterson StUdy: 1. 53
Bureau adjustment values . 92

Bureau Adjustment

74, 579, 000

4, 670, 000
8, 100, 000

350, 000

o

70, 799, 000
2, 496, 200

318. 500
2, 814, 700

8. 5

2, 814, 700

359. 000 2J
2, 455, 700

1, 222, 000
1, 051, 000

2, 273, 000

11 The cost of pressure tunnel was estimated using Bureau curves

indexed up by a factor of 2. 15. This value to present should be 2. 56.
The ' faJue of 25% for engineering, etc., should be 19%. The 12. 5 foot
diameter tunnel assumed for the estimate is not sufficiently large to
accomlllodate even a 48, 000 kilowe.tt power plant let alone a 68, 000 kw

plant. Based on an analysis to utilize up to 1, 345 cfs through the

tunn'll and restrict the velocity to a ma.JCimum of 10 feet per second

and 11 head loss of slightly less than 10 feet per mile it vas found

that a finished tunnel diameter of 14. 3 feet was required. This
would result in an a.verage annual generation of 357 million kilo.mtt-
hour~; per year during a period similar to 1931- 1947. The firm capa-

bility for this diameter tunnel and net reservoir heads was 48, 000
kilo~latts which corresponds to- an 85 percent plant factor with the

average armual generation. This is very close to a practical maximum

2



men the 8~ to 9- mile tunnel length between reservoir and power

plant is considered. ~ Iith the 14. 3 foot tunnel and appropriate
indices the tunnel cost was estimated at over 23 million dollars,
at mininn.un head would be 16! feet.

I.",,, K
2! The cost of a 115 kil~"att line from Curecanti to Gunnison,

Montrose, and Grand Junction with step-up and steP:':down transforma-
tion was estimated at $ 4, 652, 000 which is $95 per ~ and represents
an energy cost of only . 8 mills per kwh. The cost ~ f alternate
stea;n used for benefit- cost analysis includes transmission and sub-
station co sts totalling $60 per kw and was based on two eeparate
25, 0)0 kw steam plants located at the best points to serve the
local lIk'l.rket area.

The annual cost of O&M and replacement shown for the dam,
tunnel and transmission system should be increased to compensate
for the increased construction costs. The O&M and replacement cost
for '_he powerplant of 68, 000 kilowatts of $201, 356 is much too low
but is some.mat higher than the $ 184, 500 estimated for the 48, 000
kilo',att plant size that can be justified with this type of
d ev elopment .

W Their item 19 under cost comperison gives a vallie of
1, 551, 460 for amortization of $49, 880, 000 at 2~ percent interest
over 50 years. This was computed wrong--a factor of .,l03~) e . oaSaS8
should be used which when used with their cost would give
1, 758, 670.

2/ This is the annual equi valent of the present worth of sal-
vage at the end of 50 years for the co sts shown under Bureau

adjustment .

3
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Grand JUnotion, colo.
Deoember 31, 1953

Mr. Ivan C. Crawford. Direotor
Co1,) rado Water conservation Board
212 state Office Building
Den'~er 2, Colorado

Deal~ Mr. crawford:

Attached is a summary of my study of the
incI"ease of irrigated land in Western Colorado
by private initiative. a8 presented to the
Conterence Committee on December 10, 1953.
I hllve attempted to prepare this eUlllmary for
use in the minutes of the committee and have.
th8l' efore. om1't.ted any reference to the oharta
and graphs, as used in the discussion of tbis

study with the Committee.

Yours very truly.

r/ I:/&Z-

C. H. Jex

CHJ: b.

inclosure
1/-" ,

jjc';vtb
JAN - 4 195~
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SUMMARY OF STUDY BY C. H. JEX ON THE

INCR[!:ASE OF IRRIGATED LANDS IN WESTERN

COLORADO BY PRIVATE INITIATIVE

It app'~ars to those aoquainted with agrioultural developEallt

in Western Colorado that the Hill Report has not given adequate

oonsideration to the privately finanoed agricultural development

new taking place ia. the basin. In recent years a large nwnber

of new irrigation ditches have been constructed for the diversion

of irrigation water from the several streams of the area, and

also a large nwnber of water storage reservoirs have been oon-

struoted for irrigation purposes.

The Hill Report provided for only a very small inorease

in conswnpti",e use of water above the figure reported by the

Engineering Advisory Committee to the Compact Commission in 1948.

Also, the re} ort of the Engineering Advisory Committee shows only

a small expallsion over the irrigated lands, as measured by the

Bureau of Re'~ lamatiol!l. ill. 1937. The 1937 survey of irrigated laRds

1' Western C" lorado is the only oomplete, detailed information

available for the entire area /if Western Colorado, requiring

that estimat,es be used to refleot the expansioJ:l of irrigati0D.

that has taken place sinoe 1937.

Using the figures of the 1937 land survey by the Bureau of

Reolamation a.s a base for complete basin ooverage, and knowing

that the irrigated lands in at least three separate seotions of



the basin have been re- surveyed aIld re- measured in recent ye~ rs

by the Bureau of Reclamation, and knowing also that crop report

information or irrigated acreage is available for the year 1937

and the present time for the Uncompahgre Valley in Montrose and

Delta CounUes and for the Grand Valley in Mesa County, a tabu-

1ation of comparative irrigated land acreage figures were com-

piled for the five areas. The results of the tabulation for

the five study or sample areas is as follows:

SUW1ARY OF INCREASE OF IRRIGATED LANDS OF WESTERN COLORADO

Location of Irrigated Irrigated Increasl Percent

Sample Area 1937( Acres) 1952( Acres) in Acres Increase

Colo. River Basin
above Pali3ade 162, 910 195,) 00 ) 2, 390 19. 9

San Miguel : River

Basin 19, 980 24, 270 4, 290 21.5

Little Snakl~
River Basin 11, 180 13, 740 2, 560 22. 9

Uncompahgre
Valley 62, 270 71, 230 8, 960 14. 4

Grand Va1l6lJ' 63, 200 74. 980 11. 780 18. 6

TOTAL 319, 540 379, 520 59, 980 18. 8

The I'esul ts of the study af the five sample a~, which

constitute 42% of the irrigated lands of the basin show that an

average increase of 18. 8% has taken place between the years 1937

and 1952. If this same rate of expansion is applied throughout

the basin, t.b.e increase in irrigated lands since 1937 is

2 -



143, 500 Bcres. The lands irrigated in 1937 was 767, 060, and

with the 143, 500 acre increase, the total presently irrigated

lands would be 910, 560 acres. The Hill Report ( Page 15) gives

aswnmary figure of 824, 072 acres, which is 86, 488 acres less

than the total as determined from study af sample area data. i

With a total of 767, 060 acres irrigated, as measured in

1937, and this increased by 143, 500 during the last fifteen

years, all by private initiative, the question may well be asked:

What may we expeot to take place during the next thirty years

if sufficient water remains available for additional expansion?

As a basla of estimate on the probable future expansion, we

again tU~ led to the recent study of the Bureau of Reclamation

in the Colorado River Basin above Palisade.

After the completion of the land olassifioation work in

the basin, the Bureau of Reolamation made a study of what it

termed " LIl,nds Best Suited for Development by Private Interests".

The lands thus considered are leoated suoh that they can be

served water by extension and enlargement of existing irrigation

faoHi tiell by the oons true tion of new relatively inexpensive

ditches for the serving of small tracts of land and the pumping

Elf water under low pumping heads. The total acreage of land

designatec. by the Bureau as likely to be developed by private

interests is 40, 215 acres for the Colorado River Basin above

Palisade. By projeoting the same allowance for other portions

of Western Colorado for similar development, it is concluded

that by prtvate initiative we may expect an additioll.al 190, 000

3 -



acres to be irrigated. Based O!1l. the past rate of expansion,

we may anUcipate that 173, 000 acres of this expansion will

take place within the next thirty- year period.

F:~om study of th e Hill Report and from a check with

Mr. J. R. Riter, who advised with Mr. Hill on irrigation

depletionll, it is concluded that the Hill Repert failed to

make any allowance for at least 266, 000 acre feet of consumptive

use water as discussed above. This figure is greater by

66, 000 acre feet than the Hill Report ( Page 53) shows as a

total ava:. lable for future trans- moWltain diversion te Eastern

Celorado.

4 -
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5.: .,',."::",, .} n, STATE! 1ENT ON CURECANTI UNIT, COLO.,

t:.. /..' I'J P.. '. ,'. OF COLORAOO RIVER STORAGE PROJECT

r?--!.J. ( Ji:>di1'ied Plan)

BR- 4 Feb. ' 55

The Curecanti unit of the Colorado River Storage project 1s
located on Gunnison River, a tributary of the Colorado River, in west-

central Colorado. The report of the Colorado River storage project and

participating projects of December 1950 included plans for development
of the Curecanti and Crystal reservoirs and powerplants. The Curecanti
unit reeommended in that report was for a reservoir capacity of 2, 500, 000

acre- fe'lt. The State of Colorado requested that the reservoir water sur-

face is limited to elevation 7520 or a capacity of 940, 000 acre- feet.

As a result the committee reports on the Bills before the last session

of the Congress contained the recommendation of the state of Colorado

that thH Curecanti unit be lilnited accordingly. Since the cost of power

produced by the smaller dam was somewhat higher than the cost of power

produoed by alternate means, we have e'ndeavored to work out a plan for

improving the economic feasibility of this unit.

Reconnaissance studies of a modified plan are now well advanced

and indJ.cate that a greater and more economical utilization of the power
resourC(IS on the Gunnison River could be made by adding two dams and power-

plants between the Curecanti and Crystal Reservoir sites. The resulting
unit would consist of an int.egrated system of four dams and powerplants.
It is planned prinarily for hydroelectric development and would also pro-
vide benefits from flood control, recreation, and ultimately from irriga-
tion and other uses dependent upon river regulation or replacement storage.
The rese,rvoirs would extend some 40 miles along a section of the Gunnison

River be,tween the town of Gunnison and the Black Canyon National Monument

but would lie above and outside too boundary of the monument. Each of the

featuref: included in the unit under the modified plan would be dependent
for maxi.mum economy upon other features of the unit, and each feature

would be justified economically for inclusion in the unit.

The Curecanti Reservoir would be formed by the Blue Mesa Dam.

It woulc. be the largest and uppermost of the four reservoirs in the

system md 170uld provide the major portion of the system' s stre!llll regu-
lation. The three downstream reservoirs referred to as the Narrow Gauge,
Morrow Point, and Crystal Reservoirs, in that order, would be primarily
for dev-elopment of power head with only nolllinal active storage capacities.
Sufficient active capacity, however, Vlould be provided at the lIorrOVl

Point site for some seasonal regulation of stream inflovrs below Blue Mesa

Dam. Sr[,all amounts of active capacity ,{ould also be necessary at the

three downstream sites for successive re- regulation of releases from up-

stream reservoirs to permit flexibility of pOl1er production in conformance

with power load patterns. Releases from the Crystal Reservoir, the lowest

site in tbe system, would be maintained to provide optimum use of water

downstream for irrigation and other uses in addition to generation of

power at the Crystal site.

76166



Physical data and estimated reconnaissance construction costs

of the principal features in the unit are shown below.

Estimated

Height of Installed construction
Dam and power- dam above Reservoir capacity generating cost of dam and

plant or other streambed ( acre-feet) capacity powerplants
feature ( feet) Total Active ( kilowatts) ( July 1954 prices)

Blue llesa 350 940, 000 740, 000 51, 000 $ 36, 500, 000

Narrow Gl.uge 135 8, 000 1, 000 18, 000 9, 100, 000

Morrow Point 260 82, 000 42, 000 60, 000 20, 700, 000

Crystal 155 9, 000 1, 000 23, 000 10, 700, 000

Transmis,,;ion

system 1l. 500. 000

Total 900 1, 039, 000 784, 000 152, 000 88, 500, 000

Operation, maintenance, and replacement costs for the unit are

est:lmated at a total of $863, 000 annually.

Stream depletion ( reservoir evaporation) attributable to develop-
ment of the unit would total approximately 17, 000 acre-feet annually.

An average of approximately 645, 000, 000 kilowatt- hours of energy

deliveraole to power load centers after allowing for transmission losses

would be produced annually. Of the total, about 213, 000, 000 kilowatt-

hours wollld be produced at the Blue Mesa powerplant. Idarket studies show

that the potential power could be marketed within a reasonable period
after cmrrpletion of construction. The plan is adaptable to scheduling
construc', ion of the dams and powerplants to conform in general with

growing market conditions. The most practical initial construction of

the unit would probably include the Blue Mesa Dam ( Curecanti Reservoir)

and pov.e:~plant with the other dams and powerplants added later consistent

with power load growth.

All of the flows of the Gurmison River would not be controlled

by the reservoirs of the lUIit. Flows of flood magnitude, however, could

be reduced and much of the flood damage along the river under present condi-

tions would be reduced. The Corps of Engineers has tentatively estimated

that flood control benefits would amount to $ 10, 000 armually. The National

Park Service has tentatively estimated that the recreational value of Cure-

canti Reservoir would amount to about $ 20, 000 annually if adequate recre-

ational facilities were provided. No evaluation of the recreational

potentiaEties of the other three reservoirs has been made. The Fish and

Wildlife Service is presently studying effects of the potential develop-
ment on fish and wildlife values. No monetary appraisal has yet been made,

but the studies made by the Service to date indicate that the development
would have an adverse effect on present fish and wildlife values. The

Service is therefore opposed to the development.

2
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The following criteria and assumptions were used in the

preliminary reconnaissance appraisal of the unit:

a) Only direct power benefits are considered.

b) No allocation of costs is made at this time to river

regulc.tion for future irrigation and other consumptive uses.

c) Costs of the unit and of alt ernative steam power for

comparative purposes are based on amortizing costs with an interest
rate cf 2. 5 percent over a 50-year period of analysis. Taxes are not

inc1ud ed in the analysis..

d) Average finn energy production deliverable to load

centers is based on est:i1nated 20-year depleted streamflows for the

1931- 44 streamflow conditions and estimated power transmission losses.

e) Present worth of the estillated salvage value at the end

of 50 years was deducted from construction costs in computing the

benefit- cost ratio.

f) Delta, };.ontrose, Grand Junction, Nucla, and Gunnison,

Colo., were assumed as power market load centers for th e study.

General results of the reconnaissance appraisal on the above

basis fo r the Curecanti Reservoir and Blue Mesa Dam and powerplant
alone .:md for the overall Curecanti unit are summarized below.

Scale of development
Curecanti Reservoir, Curecanti unit

Blue Mesa Dam and ( four dams and

powerplant alone powerplants)

Averag'~ cost per kilowatt- hour

Cost p'~ kilowatt- hour of

alternative steam power

9. 4 mills 6. 5 mills

9. 0 mills S. 3 mills

1.4 to 1Benefit- cost ratio 1.1 to 1

Although the reconnaissance studies indicate that the Blue

Mesa powerplant when considered alone would have a benefit- cost ratio

slight:.y greater than unitlf 11" allowance is made for salvage value, the

average cost of energy would slightly exceed the cost of alternative

steam power. On the other hand, the benefit- cost ratio for the overall

Curecanti unit would be well over unity and the average cost of energy

would be 22 percent less than the cost of alternative steam power.

Detailed studies are necessary to refine the economic scale

of developnent and to confinn the present reconnaissance appraisal.

3
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COMMITTEE AND BOARD ACTIONS

RELATIVE TO CL~ ECANTI PROJECT

u.:> R,l4 ~, v

cpost 19 S S

Following, in chronological order, there is set forth

the severiil Committee and Board actions which have taken

place with regard to the Curecanti Project:

1. The P'Jlicy and Review Committee, Gunnison River Storage,

Committ,ae authorized and appointed by the Colorado Water

Conservation Board, recommended to the Colorado Water

Conservation Board under date of April 3, 1952, that the

Board approve Plan E which consists of storage at

Curecanti 940, 000 a. L

880, 000 a. L

510, 000 a. L

Whitewater

Crystal

The Board approved this report at its meeting on- May 5, 1952

as shown in the Minutes for that date, page 68.

2. On account of misunderstanding and different interpreta-

tions of certain restrictive clauses in the Committee Report

or April 3, 1952, the Committee was called together on

May 25, 1953, at which time the Report was amended by

stating that the points listed on page 19, Paragraph 13 be

considere,d as conditions precedent and the points on pages

20 and 2j. under Paragraph 1" be considered as recommendations.

No change was recommended with regard to Plan E. This

recommendation was brought to the Colorado Water Conservation

Board at its August 6, 1953 meeting and was adopted by the

Board at that time.
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3. On October 6, 1953, Director Crawford addressed the

following letter to Douglas McKay, Secretary of the Interior:

My dear Secretary McKay:

The Colorado Water Conservation Board at a

meeting held on May 5, 1952 approved the Curecanti

Storage Unit ( 940, 000 acre feet) subject to the

report of the Policy and Review Committee ( committee
authorized by the Board) of the Gunnison River Storage,
a report made to, and approved by, the Colorado Water
Conservation Board.

The Board urges that this project be included
in the initial authorization by Congress for con-

struction of units of the Colorado River Storage
project.

Sincerely yours,

Ivan C. Crawford
Director

4. On October 19, 1953, Director Crawford addressed a

letter to M. B. Bennett, Jr., Director of Planning, Bureau

of Reclamation, Department of the Interior, and enclosed

in th~t letter the resolution of the Policy and Review

Committee passed at the meeting held May 25, 1953, relative

to paragraphs 13 and 14 of the report of April 3, 1952.

5. At the meeting of the Colorado Water Conservation Board

on November 10, 1953, " Mr. Dutcher moved that the Colorado

Water Conservation Board go jn record that it will favorably

recomnend the Curecanti project for the first phase of

development under the Colorado River Storage Project and

Participating Projects when final action is taken on the

project report by this Board, and that the Board work

energetically to bring about the feasibility of the
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Cureca~ti ( 940, 000 acre- feet) under the present order A- 47,'

or if that is impossible to achieve, the Board will work

actively to the end that the order A- 47 be changed or

modified so that Curecanti ( 9~ O, OOO acre- feet) be determined

as a feasible project. ( The 940, 000 acre- feet reservoir has

a maximum water surface elevation of 7, 520 feetJ, v Motion

carried 6- 3.

6. At a meeting of the Colorado Water Conservation Board

held on January 14, 1954, the Board by resolution pointed out

that th~ known reservoir sites which together might store up

to 3, 000, 000 acre feet of water were Curecanti on the Gunnison

and DeB,~que on the Colorado River. The Secretary of the

Interio:~ was urged to expedite the investigation and study

of projE!cts which will furnish the requested storage.

7. Resolution from Gunnison Watershed Conservation Committee.

vGunnison, Colorado

May 4, 1954
Ivan C. Crawford
Director Colorado Water Board
St~te OHice Bldg.
Denver, Colorado

Dear' Mr. Crawford:

Enclosed is a copy of the resolution that was passfd by
the Gunr.ison Watershed Conservation Committee at a meeting held
on April 22nd.

This resolution was passed after the committee held a series
of meetings throughout the Gunnison area. At these meetings the

people of the area were given the opportunity to express their
wishes with respect to the large Curecanti Dam.

Thank you for your cooperation.
Yours truly,

s/ Guy J. Cox

Mgr,
V



J J

4

RESOLUTION

WHEREAS, in 1951 the Gunnison Watershed Conservation

Committee passed a Resolution in support of the construction

of a Curecanti Dam and Reservoir with a high water level of

approximately 7, 520 feet above sea level, affording total

storage capacity in the neighborhood of 940, 000 acre- feet; and

WHEREAS, it has been the desire of the members of this

Committee to ascertain the present attitude of the residents

of the upper Gunnison Watershed area on the question of the

constru.ction of a larger Curecanti Reservoir with a storage

capacity of approximately 2, 500, 000 acre- feet, and in order

to asce,rtain the present attitude of the people, a number of

meetin<;rs have been held at various points in the area, and

the opinion of various active representative organizations
has beem sought and obtained, and as a result of sucl- meet-

ings, it appears that the people of the area are overwhelm-

ingly c.gainst the erect ion of the larger Curecant i Dam.

NOW, THEREFORE, BE IT RESOLVED that the Gunnison Watershed

Conservation Committee reaffirms its commitment not to oppose

the smaller dam and reservoir of not to exceed 940, 000 acre-

feet cClpacity, but is unalterably opposed to the construction

of a dam and reservoir at or near Curecanti in excess of that

capacity.

The above Resolution was duly adopted at a meeting of the

Gunnison Watershed Conservation Committee held at Gunnison,

Colorado on April 22, 1954.

s/ Guy J. Cox

Secretary

8. At a meeting of the Colorado Water Conservation Board

held February 4, 1955, the following motion was made by

Mr. Moses: " I move that we approve the Curecanti Unit as

revised as an initial project." The motion was seconded by

Mr. Dille and unanimously carried.
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Following in chrono1oqica1 order I am setting

out the lleTeral Committee and Board actions which haTe taken

place wi1:h regard to the C1U'ecanti Project;

1. The Policy and Renew Co-ittee, Gllnnison RiTer Storaqe,

recoameDded to the Colorado Water Conservation Board under

date of April 3, 1952, that the Board approTe Plan E which

consists of storage at

Curec=e.nti

White_ ter

940, 000 a. f.

8110, 000 a. f.

e Board a. ppro".ed this report a.t its aeetillg' oil Ma.y 5, 1952

I(~'
S shown in the Min. tes for that date, page 68.

i/ If' . 
On ~ LCCOunt of some mimmderstandiDq and di fferent

a~erprebtioll8 of certain restrictiTe clauses in the

l' COIIIIlitt!!E! ~. eporl of April 3, 1952, the C~ ittee vas called

t~irt
tau on ~ y'-25; 1953, at which tiAe the Caaaittee UlQnd~

r/.. s repoI"t by statiIlq thattthe poblts listed on ~ ge 19,

r Paragraph 13 be conaidered u cC'aditions pre(l~ n1; and the
r / '. ,- .

1'~.'lnb
on l""J'" ', p ,. " ..... r Parao"", 14 be co_ idored

t ':.' ;-.' 
reculULf!:nJatic>ns. No change was recOlllllonded with regard ,

tqe general plan. This r8COIIIIleadation was brought to the

I /~. cd1orado . 1I.tel Conservation Board at its August 6, 1953 meeting
I

J' }. I, d adopted by the Board at that tille.

1/ /: ,!
I ' j ;' ~~. I

I

Crystal 510, 000 a. f.

BEST COpy
I'

f.; !"
I ' t

f ) \
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3. At the meeting of the Colorado 'Water Conservation Board

on Noveaber 10, 1953, '" Mr. Dutcher moved that the Colorado

Water Co:nservation Board go on record that it will favorably

recOlllaend the Curecanti project for the first phase of

develoJB,ent under the Colorado River Storage Project and

Participltillq Projects lIhen final action is ta1:ea on the

project report by this Board. and that the Board work!

energeti,::ally to britlg aboet the feasibility of the

CuecanU ( 940. 000 acre. feet) under the presellt order A- 47,

or if thilt is impossible to achieve, the Board will vorl::

actively to the end that the order A- 47 be chaDged or

modified so that Carecanti ( 940, 000 acre- feet) be deterained

as a feasible project. ( The 940, 000 acre- feet reservoir haa

a l14Ximua liIlter surface ele. ation of 7, 520 feet)..

4. On October 19, 1953, Director Crawford addressed a

letter tc) M. B. Benne'tt, Jr., Director of PlalUliDq, Bureau

of ReclaJlatioll, Deparbaent of the Interior, alld enclosed ill

that let1:er the resolutioa of the Poliey and Redew Coaaitt_

plSsed a.t the Jl, eetil\g held lfa.y 25, 1953, relative no

puagraphs 13 And 14 of the report of April 3, 1952.
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5. On October 6, 1953, Director Cra.wford a.ddressed the

followi..;; letter to DOQ9'las Mcray, Secretary of the Interior:

My dear Secretary McKay;

The Colorado Water ConseX'Tlltion Board at

II. " Mting held Oll May 5, 1952 approTed the Curecaati

Storage Unit ( 840, 000 acre feet) subject to the

repc)rt of the Policy ilDd ReTiev Cc:aaittee ( comaittee

authorised by the Board) of the GuJmison RiTer Stor4ge,

a rltport Mde to, and approTed by, the Colorado Water

ConllerTation Board.

The Board urqes that this project be included

in 1: he iDj.tial authorisatioft by Conqress for con-

stnlction of llDits of the Colorado RiTer Storllqe

proj ect.

Sincerely yours,

ITa. C. Cravford
Director

6. At il~ . eeting' of . the Colorado Water Conservation Board

held 011 JanUAry 14, 1954, the Board by resolution pointed out

that the known reserToir sites which aiqht store up to

3, 000, 000 acre feet of water were Cureca.nti on the Gunnison

and DeBeque on the Colorado RiTer. The Secretary of the

Interior was urqed to expedite the iaTutiqation IUld oabdy

of projects which viII furnish the requested storaqe.
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7. Gunnison, Colorado

May 4, 1954

IT<&D C. Crawford
Director Colorado Water Board
State Office Bldq.
DenTer, Colorado

Dear Mr. ~ ford:

i:llclo~ed is a tibpy :J~he resol'aticm that 1118.8 passed
by ~. Ganniaon Watersh MerTation Committee at a

aeetinqheld on April 22Dd.

This resolution waa passed aftar the committee held a

series of _ tings thrc;1:IQAcat the Glmniaon area. At these

aeett.nqs the people of the area wre qhen the opportunity to

expresa their wishes vith reapect to the larqe Curecanti Dam..

ThAIlk you for your cooperation.

Yours truly,

a/ Guy J. COX

1Iqr.-

R&SOIm' ICJI

WEliEAS, in 1951 the sdhnisoD Watershed Consenation
CC8Ilitte-a passed a Reaol'ation in aupport of the conatruction
of a Cur,ecanti Du and Re..noir vith a high water leyer of

approxia!ltely 7. 520 feet abo.,. ... leTel. affordillg ~ tal
storage 'Cllpacity in the aeiqhborhood of 940, 000 acre- f'fot; and

WHEJ~EAS, it bas been the desire of the .-.bers of this
C~ itte.!t to a.scertain the pr....t attitude of the resideats
of the u:pper Glum1SOIl Watershed area OR the quution of the

construction of a larger c.rec&nti Reservoir with a storage
capacity of approximately 2f500. 0oo acre- feet. and in order
to aacertab the present atdbtde of the people, a IlUlber of

aeetiDg'8 haY8 been held at ftriows points ill the area, and
the opiDion of nrious acti., e repruentati_ o:tquisatioDS
hu been souqht and obtai.Jaed. IUd a.s a .. A.4t~ of such aeeti:nga,
it appea:rs that the people of the area are o't'erwhelllliDqly
aqainst the erection of the larger Ctlrec:ahti Daa.

HOW, THEREFORE, BE IT 'RESOLVED that the Gwmi30n Watershed
ConserTaUon Committee reaffirma ita c~ it.ent not to oppose
the uaaller dam. and reservoir of aot to exceed 940, 000 acre- feet

capacity" but is unalterably opposed to the construction of a

dAIl llJld lreservoir at or near Curecanti in excess of that

capacity,
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The aboy. Resolution lIlU duly adopted at a meeting
of the G"lUIIIison Watershed COJ1serl'ation COBIIIlittee held at

Gunnison, Colorado on April 22, 1954.

s/ Guy J. Cox

Secretary

8. At. 1 lIIeeUnq of the Colorado Water Consen-aUon Board

held February 4, 1955, the following motion was I114de by

Mr. MOS8:S: r 1Il01'e that we approve the Curecanti Unit

as revis.sd as an initial project. The lIIotion was I16cond8d

by Mr. Dille, and upon Tote beiBg taken, the . oUon CArried

UDilnimou:s ly .
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CURECANTI UN IT

SUlVUvIARY OF PHYSICAL DATA ON DM<i AND RESERVOIR

Present river elevation
Max water surface elev.
Dall crest elevation
Initial total storage
Ini tial act iv'~ storage
Sediment passing site
Maximum water surface area

Height of Dam above River
Structural Height
Crest Length
Volume of con,nete in dam
Spillway capa::i ty
1931- 1940 average annual

streamflow at site
Initial conditions
Year 20 conditions

1914- 1947 average annual
streamflow at site
Initial conditions

Year 20 conditions

Average annual evap. loss

2, 500, 000
af res.

7, 165'
7, 635'
7, 640'

3, 500, 000 af
2, 010, 000 af
Est. at 300 af annual

18, 200 acres

475'
510'

1, 240'
1, 745, 000 cu. yds.

48, 000 cfs

876, 000 af
774, 000 af

1, 142, 000 af
1, 006, 000 af

32, 000 af

940, 000
af re s.

7, 520'
7, 525'

940, 000 af
500, 000 af

ave rage
9, 400 acres

360'
395'
850'

720, 000 cu. yds.

18, 000 af

Sur.ir<1ARY OF DATA ON POWER PRODUCTION

vlax. power heil.d 470'
Est. rated heil.d 390 '
Est. average ilnnual generation 330, 000, 000 kwh
Salable geneT<ltion 308, 000, 000 T.wh

Power plant capacity 54, 000 kw

ALTERNATE COST OF STEAI-l POWER

355'
295'

209, 000, 000 kwh
195, 000, 000 kwh

40, 000 Kw

West Central Colorado Based on Federal Financing at 2i% interest
and a 25, 000 ]( w plant)

Plant investment
Substations
Transmission
Thermal efficiency
o' lel cost
Am.ual capacity value

A~nuill energy value

at ili203. 00 Ikw
at $ 30. 00 Ikw
at J 30. 00 Ikw
at 13, 800 BTU per kwh generated

J. 246 per million BTU

11>25, 40 Ikw
J. 00317 Ikwh of salable energy



S~~ RY OF ESTl}1ATED COSTS

2, 5QO, 000
af res.

Construction Costs
Land and lemd right s

Relocation
Dam- spillweLy- outlet works

Power plant:
Transmission
General prclperty

Totals

fi.anual costs
Dam - O&lVI

Replclcement
jJower Plant: - O8JII

Replacement
Transmission - O&M

Replacement
Totals

940, 000
af res.

815; 000
7, 860, 000

61, 465, 000
7, 054, 000
7; 668, 000

1.106. 000
85, 968, 000

670 000
6, 280, 000

30, 200, 000
5, 735, 000
5, 680, 000

0" 000

J49,: JOl, 000

19, 000
14, 200

112, 900
68, 700
62, 700

99. 000
376, 500

11, 200
fi, 800

98, 000
45, 800
46, 500
73. 300

J279, 600

COST COMPliRISONS - ( All costs allocated to power)

Initial constru.ction cost

Interest during construction
Total initial investiment

Initial investment amortized
With inter,~st at 2t1.
Annual O&M & replacement

Total annual cost
1~ lJ ratp. requirement for

repaymen.:

85, 968, 000
6. 430. 000

92, 398, 000

49, 302, 000
3. 700. 000

53, 002, 000

over a 50- year repayment period
3, 258, 000 1, 868, 900

376. 500 .. _~ 79. 600

83, 634, 500 ~, 148, 500

11. 8 mil~R / kwh 12. , 1 md j d -' kwh

BENEFIT":'GOST ANALYSIS

Benefits measured by annual cost of alternate

capacity - 54, 000 kw at~ 25. 40 = Jl, 372, 000

energy - 308 million kwh at

00317

Annual benefit s

steam --
40, 000 Kw = $ 1, 016, 000

976, 000 195 million
kwh 618. 000

Jil, 634, 0002, 348, 000

r0:i: :: ost evaluation credit is takr-m for present value of reservoir

s~ iV3.ge of dam and power facilitL~,; after 50 years estimated at

J~ 2, SOD. 000 for large and $ 7, 150, 0[10 fur small reservoir - resulting

h~nefit- cost ratios are:

2, 500, 000 af res.

940, 000 af res.

74
86

2 -



Curecanti Unit

Cost Comparisons ( consideration given to possible irrigation
allocations) )

The attached tables show results of preliminary incremental

analyses of Colorado River Storage Project units with and without

assumptions of cost allocations to irrigation ( holdover storage or

river regulation). It can be seen that ~ ven with a $ 30, 300, 000

43%) allocation of joint costs of a large dam and reservoir at the

Curecanti site to irrigation a rate of 8. 4 mills per k. w. h. would

be required to payout remaining costs within the specifieo 5~- year

period. This is in excess of the cost of energy produced by an

alternate st,eam development under Federal financing. With an

assumed salvd.ge cof " p12, 000, 000 in addition to the irrigation alloca-

ti0;1 the benefit -c'nt ::atio of the large clevelopmem: is dpproximate-

ly unity.

An analysis based on all costs allocated to power with si'llvage

limited to the present value of the eQl'ivalent ce.pi tell cost.s of an

alterna te st<3am development would rp. :ml t in a benefit - co,:;-I: ratio far

below unity (. 59 for large Curecanti).

It can be seen from the Preceding pages that a large irrigction

allocation i:3 required to show feasibility of e.ny development C'.t the

Curecanti site. In the case of a large .: eservoir a definite net

contribution to the flow at Lee Fe~ ry can be shown as the basis for

laiming an Elllocation. However, ... ith a sma~.' reservoir at Curecanti,

as ,' ith the :. imited storage at th8 '; fhitel\'at,"!r site, th0 n€ t C:" J"tri-

bution over successive 10- year ;:J" riods is negl:;.ail:Jle.

3 -



The active st:Jrage at both sites is of value only for seasonal re-

gulation since in most years the runoff during ~~y and June exceeds

the active reservoir capacity. Also consideration must be given in

analyzing any possible net contribution, to the evaporation losses

which in a lO- year period at each site would total nearly one- half

of the active capacity. liiithout a tie- in to irrigation through direct

use of facilities the small development at Curecanti would have to be

analyzed as a power project with the costs of development exceeding

the cost of a steam power alternate and a benefit- cost ratio of less

than unity.

4 -
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roballle Cat ta Prod.uee Electrie li:DerV in a Steam

Plant IIear Gumli_. Col.Grado nth

Federal F1...- h.g at 2fj Intereat

lla.e1c AsslDlpt1_

AIIortbaUou 1Jerlad - 50 Yeara

S1DldJIg had requirement at ~ lIltere. t ~

Useful llle af equiPIeD:t
8te_ power plant 35 J"lUB

Intern rep' a(' " i; tutor (2# lIltereat) =
l'ranol.. 1= aptea !j() par.

Illterill rep ,....-..;; faotor =

Subnst1cm eqll1~ 28 years
Iuter1a replaao Rt tutor =

1. 0~

1..~

l.~

2. 5:1.10

AJlnual f1xe.:lllhargea e:m~ UB.1Te or taxes.

PoYer Pl.ant ' fraDmI1sllion Substa't1oDs

I:zrtere; st 2. 50 2. 50 2. 50
AIIort1,~ t1on l.03 1. 03 1. 03
Interilm Ileplacements 1.82 1.~ 2. 51
nsurlIIUle . 12 . 12 . 12

f>)tal 5. 47j '. 13j 6. 1~

Inveabent

25, 000 b Steaa e.lectr1e plaat
AIIaoc:inted 'l'razlsdas1on

Suhatationa

203. DO~

3O. 00/'KY

3O. 00/J.v

PlaZIt Br'fid. enc;y
lIle1 CUt

13, 800 Bro per lIet Kwh
21!6 per 81 1 Hoa B'1'U

bm".' eo. t af Capaelq - per kv

FUed Char!,:!

lover J'1aI1t

Tran5m1saton
SubSt&UCIIS

203. 00 x 5. 41j ~
30. 00 x 5. 1)j -
30. 00 x 6. l6j ..

11. 10

1.54
1.. 85

1.. 49Tlltal fixed Chargee



cd

2-

fI,t8.l Fixed Charges 14. 49

ADnua.l. opeJ'l~tlOZl and maintemmce ~ e

exclus:Lve or :fuel 8J1d interilll repl&eeBlents

Steam j~ per Kv

llllli<m

5ubstaUOIIS
30. 00 x 210
0.00 x ~

5. 00
60
60

6. 20 6. 20

20. 69

l'()tal C &. K

Total JUmual Cost per Kw

BDergy ch8xge per Kwh .. 13, 800 x . 246

1, 000, 000
0.0034

Iot.ell

1. Above _. tell DO e.l.1owne1! for pq'IIe!lte 1n lieu or taxes.

2. J'ue1 COlot at $0.246 per 1IIi1li0ll :B'fU 1s fairly hish for the Gwmison area.

3. ' l' ranslII$.e,s1ca and substation est1_ te is Tery rough s:1nl:e extent at

sy-stem i.a UIlknowu.
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CllRECM'TI PROJECT

a.fore a~ o...l . tM Colorado Vater Couerfttioa

8r.Iud, a CIClIaittM .. ~ i" d to lIhd)- tke C1ar..at1

pzolal_. TJdtt _ itt.. .. bowa .. tM '?ttUoy aacI Ren_

o:: 4tt.., ('- -t.,. Riftr sto.....-. 1#1 t:.rMip of tMt _-

iliUM taol1ldacf C. I. F. 8t tha Dinoto!' of the Colo" do

au.. ud Pit. Depbt....At. It uld ita 11m ...tblr _ 8Ipta-

21, lISl. a....l... _ U.. wen beld 1& wlda n,l"-

t.l... elf the GIM ... ft.. c...u.ioa partf.cdpated ... _
j~,../ 3.

D_" . T'I- 10" 1' 52, at . ~. f tM ell 4U.., & R~.IIIIwtr-

ti_ .. ILJlI40YedWi.t& (1) "'.. ted tbe _ 11 c. n..U DIIII

a. tM OM t:o ! Ie bailt &ad ( I) allhd for ILdlIlUoul tJto~

aity oa tu ~ hOll Ilftr or oa it. trUllatarl.. .... tM

a......f.. 'l'uMl.

011 April 11, 1151, tile Gue ud Fia eo..iMJoa IIr

totter .n:U'led the v.t.!' ~-r "' nllUoa Board of it. ILFPI'Oftl

f tM ns-I't of the ~ f J 1_ RiftS' Sto...,. Poll. ad ~

ttt...

lite J"Hll.. Ddati. A. of tu 1oU.,- &ad Ieri... ~- ttt..

w,. aJlPl'Oftd IIr tu Colorado Water o...natioa Board at ita

u.., of JI.,. 5, 1152.

BEST COpy
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Estimated Cost to Produce Steam Generated Electric Power in

Gunnison, Colorado area.

Assumed Conditions

Plant nEmeplate rating 60, 000 Kw

unit" 2 - each rated 30, 000 Kw

Guaranteed capability 33, 000 Kw each

Total plant capability 66, 000 Kw.

Steam conditions at turbine throttle 850# 900. F.

Probable average heat rate serving a commercial power system with

annua.l load. factor of 52. 51> would. be 13, 500 BTU per net Kwh

Annual r.et generation 304, 000, 000 Kwh

Fuel - ~ ulverized coal. Fuel Cost 20~ per million BTU.

Investment

60, 000 Kw at $200 per Kw
j:J""'t...........,.;.. ~}.r"",,~~

Annual Fixed Charges - Private financing exclusive of income taxes

Return on investment

Depreciation
Property Taxes & Insurance

6. or:;;,
2. 75'!>
2. 25'!>

H. Or:;;,Total

Total fixed charges on plant e J _.' ....... 
vI(

I ,. ~_

1. ,'. ~~ tt., ~_Hr.,.. '.

Annual Operation and Maintenance Expense i.~l.,..."..,

II ",\, 1 ..., , t. '..1

i, j-, a

e" (,. :<" {...,

Labor, ~. terials and supplies exclusive of fuel

Fuel -

4 X 10-
6

3, 500 x 30 , 000, 000 x . 20

Total op" ration and maintenance

Total Annual Cost

Cost per Kwh

r,):J ().. te

12, 000, 000
4~, , .

1.r.)40. 0UI)

1, 320, 000
I '\

180, 000

820, 800

1, 000, 800

2, 320, 800

7. 63 Mills

8 ."
If' such a plant is operated by a private utility company,

present income tax rates are such that in order to receive a 61> return

on investment ( after taxes) the power would have to sold for 9. 01 mills

per Kwh.

If, on the other hand, the plant were built qy an agency of the

Federal government and financing was done at 31> and with no income taxes

to pay, the power could be sold for 6. 45 mills per Kwh. . If no property
taxes are paid the sale price for the power could be further reduced to

5. 66 mills per Kwh.

All estimates above are for pO'o{er plant only and do not include

any transmission system.
7-
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Staff Information Letter
October 3, 1960

INFORMATION SUMMARY OF CURECANTI UNIT
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Cimorr-on

The Curecanti Unit is one of the four initial
units of the Colorado River Storage Project that

were authorized by the Congress on April 11,
1956. The object of the unit is primarily to

develop the water storage and hydroelectric
power generating potentialities along a 40- mile

section of the Gunnison River located below

Gunnison, Colorado, and above the Black Canyon
of the Gunnison National Monument. Other

purposes of the unit are irrigation, recreation,

and flood control. A number of plans that would

accomplish these objectives have been consid-
ered. These included a series of two, three,

and four dams, reservoirs, and powerplants
along that section of the river, and in most

instances alternative locations for such features.

The most favorable development has been found

to be either the two- dam plan, including
JV"

L
GUNNISON

j[.,

1('

li~

l:~"/~::7l./'~"~

t( r{JY

developments at tW:l sites, the Blue Mesa and Morrow Point Damsites, or the three- dam

plan, including developments at those two sites and also at a third site, the Crystal Dam-

site. Detailed feasibility investigations have been completed at the Blue Mesa and

Morrow Point sites, but investigations have not yet been completed at the more inacces-

sible Crystal site farther downstream.

Preliminary data indicate that the Crystal Damsite, through its own power production
and its effect in increasing power values at the upstream Morrow Point site, would im-

prove the economy of the Curecanti Unit over that which would be provided by only the

Blue Mesa and Morrow Point features. However, should detailed studies show the Crys-
tal development to be unfavorable, the Blue Mesa and Morrow Point features together
would comprise the most favorable plan for the Curecanti Unit. Inclusion of the Crystal
feature in the unit plan would change the power operation at Morrow Point and would

justify an increase in the installed generating capacity at Morrow Point. For this reason.

construction of the Morrow Point features will not be undertaken until feasibility of the

Crystal site has been finally determined,



The Blue Mesa and Morrow Point features will together develop 760 feet of the
1, 000 feet of potential power head along the 40- mile reach of the deep c. nyon section of

the river, producing 100, 000 kilowatts of power. Each of these features consists of a

dam and reservoir on the river and a powerplant at the toe of each dam, In both instances

the name of the site applies also to the dam, reservoir, and powerplant.

Blue Mesa Dam will be about 30 miles below Gunnison and 1- 1/ 2 miles below

Sapinero. The earthfill structure will rise 347 feet above streambed. It will have a

volume of 3, 500, 000 cubic yards and a crest length of 1, 200 feet. Blue Mesa Reservoir
will have a capacity of 915, 000 acre- feet and will extend upstream from the dam for a

distance of 24 miles to a ::>oint about 6 miles below Gunnison. The powerplant will have
an installed capacity of 60, 000 kilowatts.

Morrow Point Dam will be a concrete arch structure 470 feet high above the lowest
foundation excavation, and will be constructed 12 miles below Blue Mesa Dam and about
a quarter mile above the ::nouth of Cimarron Creek, The reservoir will have a capacity
of 117, 000 acre- feet and will extend upstream to near the toe of Blue Mesa pam.
Morrow Point Powerplant will have an installed capacity of 40, 000 kilowatts. The power-

plant will have an installed capacity of 80, 000 kilowatts if the Crystal site is developed.
No construction on the Morrow Point facilities is scheduled for the immediate future.

Substations and transmission lines will be constructed to connect the Curecanti Unit

powerplants with main lines of the power system of the Colorado River Storage Project
with other systems for the delivery of power to load centers.

Flows of the Gunnison River will be largely controlled by the Blue Mesa Reservoir,
which will provide the greater part of the capacity for the Curecanti Unit. Water

released through the Blue Mesa Powerplant together with minor downstream inflows,

will receive short- term r~gulation at the smaller Morrow Point Reservoir. Releases

through the Morrow Point Dam and Powerplant will be relatively uniform during the

irrigation season to maintain flows needed for downstream water rights. These rights
will not be adversely affected by operation of the Curecanti Unit. A flow of 100 cfs or

more will be maintained at all times in the river through the Black Canyon of the

Gunnison National Monument to preserve scenic and recreation attractions,

The two reservoirs and interconnected powerplants will permit considerable flexi-

bility in daily and monthly power production operations. The power output of the Blue

Mesa plant will fluctuate to meet variations in load requirements; the Morrow Point

Powerplant will be operated largely for base loads during the irrigation season to permit
release of near- uniform Cows for downstream water users. During the remainder of

the year, the Morrow Point plant will be operated on a variable production basis for

integrated operation with other plants in the system in meeting load requirements.
Above- normal water relea.ses necessary during spring and early summer seasons of

high runoff years will be L.tilized, so far as practicable, for power generation.

The Curecanti Unit wi.lllargely regulate the flow of the Gunnison River and, in

turn, assist in regulating the flow of the Colorado River. Other units of the Colorado

River Storage Project will. likewise contribute to a regulated flow at the outlet of the

Upper Colorado River BaE,in at Lee Ferry, Arizona. This will make more Colorado

River water available at that point during prolonged dry periods, permitting water use

in the Upper Basin to expand without diminishing Lee Ferry flows below the require-
ments of the Colorado River Compact of 1922 and the Mexican Water Treaty of 1945,

The Bureau of Reclamation' s fiscal year 1961 program provides funds for the State
of Colorado to make surv~,ys and prepare an estimate of the cost of relocating U. S.

Highway 50 around the BILe Mesa Reservoir, The contract for relocation of the highway
is scheduled to be awarded by the State of Colorado in December 1960. The program
also provides for preparation of designs of the dam and acquisition of right- of- way for

the damsite and the area r'equired for construction activities. Funds are also provided
under the fiscal year 1961 program for the purchase of right- of- way required for the

location of camp facilities and for the purchase of temporary homes and trailers at the

Blue Mesa Damsite.
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BIS'IORY OP CURECAN'l'I UNIT

COLORADO RIVER STORAGB PROJECT

It is only within the past 20 years that serious con-

sideration has been given to the construction of dama and reser-

voirs on t:tte Gunnison River, since the tracks of the Denver and

Rio Grancie Western Railroad were located in the valley and in

the canyon section bebAten Gunnison and Cil1lU'ron, and only

general cOlrlsideration waa given to reservoir sites on the

Gunnison il~ the 1946 comprehensive report of the Bureau of Recla-

mation on c! evelopment of water resources of the Colorado River

Basin.

l'he aigning of the Upper Colorado River Basin Ccmpact

in 1948 PB' red the way for more detailed planning for the develop-

IfillInt of pr()jeau in the Upper Basin within the amounts of water

allocated to the individual states of the Basin. '!' he plan of the

Colorado lU.ver Storage project began to take shape. This pian

envisioned the construction of large reservoirs on the _ in stelD

and princi}:.al tributariea of the Colorado River above Lee Ferry,

Arizona, wllLich is the division point betw_ n the Upper and LoIier

Colorado River Basins.

heae reservoira would provide holdover storage capa-

city to perlllit deliveries of water to the Lower Basin under terms

of the Colorado River Compact in years of low water supply frCllll

water stored during periods of high runoff. Eleotric ensIgy



would be generated at the dams. Power revenues, in excess of the

llIIlOunts of money required to repay the (l()8ts of the daD18 and power

plants, would be used to assist in the repayment of costs of irri-

gation projects in the different areas of the Upper Baain, Which

were termed Participating Projects.

I.n Oc:to1Jer, 1949, a . erie. of ... ting. was sponsorec1

Dy the Colo:rado Water Conaervation Board. ' l'hese were held at

Craig, Grand J'unc:tion, Durango, Pueblo, and Denver. The colorado

River Stora'18 project plan was presented by the Bureau of Recla-

mation and eliscussed at the I1188tinga, and general approval of the

plan obtainASd.

Under date of December, 1950, the Bureau of ReClamation

published a report on the Colorado River storage Project and

participating Projects. This report wail approve'" by the secretary

of the InteJ~ior, and early in the next year wu tranamJ.tted to the

interested Sltates for COllllleJlts. With regard to the Gunnison

River, the :E'eport covered three res. rvoir ait. a: the Curecant!

Reservoir, ,,' ith a dIUIl at the Blue Mea. a1te, and . capacity of

2, 500, 000 ac:re- feet, t.he Crystal aeservoir, with the dam about 14

llliles east o'f Montros., and a capacity of 40, 000 acre- feet' aJl4

the Whitewater Reservoir, with a dam two mil. s aouth of Whitewater

and a capacity of 800, 000 acre- feet. ' rhe Whitewater unit was one

of the five scheduled for initial construct.ion, tha others being

Hcho Park, Glen Canyon, Navajo and Flaming Gorge.

a -



t'he Water Conservation Board arranged meetings in

Durango, Glmnison, Delta and Meeker in April, 1951, to explain

and discus:! the project report. It was requested that any and

all interetlta should carefully consider the proposals in the

report, and a180 the proposals in a reconnaissance report Which

bad been 8tlbmitted by the Bureau of Reclamation, dated FebrUary

1951, on pz'opoeed developments in the Gunnison River Basin. It

was sugge. t:ed that, after such consideration, they should submit

their view. and cOIlII'Ienta to the Board.

l"rOlll the tenor of the resolutions and letters received

from the various intereats, it was apparent that many of them,

along with SOIIlIl IlIellIbers of the Water Conservation Board, felt

that the logical location of the initial reservoir to be con-

structed on the Gunniaon should be in the upper portion of t."1e

river at tholl Curecanti site, rather than at the lfhit:ewater site

near its lIIOl.1th. The Upper Gunnison reddents, while approving

this concluleion in general, had reservations as to some detri-

mental eff4t1~t. to the economy of the area which might rewlt from

the conll~ c: t.ion of a large curecanti reservoir with a high water

line extendi.ng to the edge of the City of Gunnison. SU9gestions

to alleviatel this situation were made, including the possibility

of a barrie:!:' dam to prevent inundation above the Iola MeadOWS, or

one to preve~t ~~e water frOlll approaching so closely to Gunnison,

3 -



and the fellsibility of a dam at a site farther dOlmstream from

Sapinero than the Blue Mesa site.

n June, 1951, the Water Con.~ ation Board formulated

the official COlll1llenU of the State on the Colorado River Storage

Project rel)()rt. With respect to the aunnbon River it stated

that it wall believed that full . tudy had not been given to the

potentials of the river. It requested that the Whit:ewater unit

should not be included in the initial list and that further study

should be Ill&de on the location of storage units on the Gunnison

to develop the full power potential and provide holdover storage

with the least possible disruption of the local economy. It

lso stated the desire of Colorado that a unit of the storage

plan located on the Gunnhon be included in the initial author-

izing legislation, ana anticipated that the re- study and further

comments by the State would be made in due time to accomplish

this purpo..s.

A't the same time the Board authorized the creation of

a Policy aD:! aevi_ COIIIIIi.ttee to make further studies on, and

coneider policies in relation to storage in the Gunnison lliver

Basin as a part of the Colorado River Storage Plan, such commit-

tee to cons:lst of one representative each from the Counties of

Gunniaon, Mcmtrose and Delta, one representative appointed by the

Colorado ai,'er Water Conservation District Board, the Director

of the ColoJ~ado Game and Fish Commission, and the Director,
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Attorney, Conault:1ns Bnsineer and Chief Bn'i}ineer of the Colorado

Water Conllervation Board. The cOllllDittee' 8 function was to IlIIIke

such stwUes and ~ epare a report and reCOSllm6ndations for . ub-

mission tc, the Colorado Water Conservation Board for final action

in the I118tter.

he repre8entatives appointed from Gunnison, Montrose,

and Delta COUIl.U_ vere, respectively, Bd L. Dutc:her, George

Cory and P. M. Peterson. Silmon Smith wall the repre. entative

of the Colorado River Water CaMenation District.. Clifford B.

Stone, than Director of the Water Coneervation Board, was eleClted

to aerve all Chairman of the ClCIIlIIIit.t:ee. '! he Bureau of ReclamaUon

agreed to lilsslst the State of Colorado in expedit:inS its stucly.

I'ollowing a hearing on the views of all ini:.ere. 1:ed

partie., tl1e first .. t.inq of the comm1ttee was held in Sept--' her

1951, and two subsequant meetings were held prior t.o the sub-

mis8ion of a report i:o t:he Water Con..rvation Board, which was

dated April 3, 1952.

During this period, nwaerows st.udies to bring' out facts

and solut.io.l\s were ma4e by the Bureau of ReC1....tion, the Water

Con. ervatiOJI) Board and Jll8mbers of the ClC)1IIIDittee . These included

feasibility of barrier dams, review and appraisal of ben. fUs and

detriment. j~rCllll a 2, 500, 000 acre- foot CUrecanti Reservoir, inven-

tory of real estate and livestock in the potent.ial inunda1:ed area

tor tax- 10SII determinations, the amount. and location of storage
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required for irrigation and industrial use= feasibility of COlll-

binations of storage sites at various points in the Basin to

maintain holdover capacity, the effects of decreased storage capa-

city on power proc!uct1on, and the effects on fish and wildlife

values.

The report: of the canmittee recOll1lll8nded that the Water

ConservatiOln Board approve a plan of storage on the Gunnison River

Which would include units and storage capacities as follows:

Curecanti al.servo! r, 940, 000 acre- feet, Whitewater Reservoir,

880. 000 aern- feet, and Crystal Reservoir. 510. 000 acre- feet. It

also recol!IMnded that the initial authorization by Congress for

constructin~J units of the Colorado River storage Project include

and be limit:ed to the Curecant! and Crystal Reservo! rs, and that

constructior~ of Whit:ewater Reservoir be delayed. Purt:her. t.~at:

the approval. of Gunnison storage be on condition that: Highway 50

not be reloc:ated so 1mat it would not pass through Montro.. and

Gunnison. that Pedenl funds should be used for new school facili-

ties resulting from construction activities. and that lands and

waters of the project: should be open to pQ1llic hunting and fishing

with public access maintained. and that the project be operated

in accordanca with Peeleral law concerning recreation. fish and

wildlife.

l'hl! Water Conservation Board approved the report of the

Policy and ~! view Committee on May 5, 1952. '!' he matter was taken



up with the Bureau of Reclamation, which cOllUtl8nced studies in

accordance with the action of the Board. As the invesugation

progre8Sed it became evident that serious questions of feasibility

would aris.. because of reduction in the capacity of Cur. canti

Iteservoir t:o 940, 000 acre- feet, with a high water line at eleva-

tion 7520 1:eet aboVe sea level. It was suggested that possibly

two or IIOrel slllall daJaa instead of a large Crystal Reservoir might

better c'levelop the power head in the river in conjunction with

the smaller Curecanti Ile..rvoir.

This and other matters relative to conditione of auth-

orization of the curecant! unit wexe re- r. ferred to the . olicy

and ReviewC: ClIIIIIIitt:ee, and the problems resolved as the StucliflS

of the Bure.au of Reclamation were extended. Plans for both

thr_ dam and four dam units were considered. A status report:

on a four dl!UII development was published by the Bureau in February,

1956, statJ"llg that additional studies would be required for the

preparation of a feasibility or definite plan report.

Consequently, when the Act authorizing the Colorado

River StoraHe project was approved in April, 1956, it authorized

the curecant:i Unit only on condition that its feasibility should

be certifieCI in the future by the Secretary of the Interior. The

investigatic~ finally definitely became centered on a two or a three

d8Jll unit and, an ec:onOlllic justification report on the upper two

potential developments was au1mdtted by the Bureau of Reclamation

under date of February 1959. These were a dam at: the Blue Mesa
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site with a reservoir capacity of 915, 000 acre- feet and the

Morrow point Da.;n, 12 miles further down8ueam with III total capa-

city of 117, 000 acre- feat of which only 15, 000 acre- feet will be

acti'le. ' l'hl!!l report found the two- daJll unit to be economically

feasible. Studies cue continuing with respect to the feasibiUty

of inclusion of the Crystal Dam, still further downstream,

Sllortly after the completion of this report, the Secre-

ta..."'Y of the Interior. uanamitted a report of the Bureau of Sport

Pisheries and Wildlife on the Curecant! Unit to the State of

Colo:rado. ~~ is report was intended for consideration by the

Secretary irl determining whether or not: the Curecanti Unit was

economicall}' justified, and recommended that the Curecanti Unit

be not constoructed because it would destroy II nationally eignifi-

c~ t stream
fishsry.. 

The Secreta..-y reC]'.1ested the state to f'a..tt'nish

it3 vie..'s on this matur and its official cOI1Illlents on the Bureau

of Rscl&~ tion economic justification report.

1'rSiIlQI1dous support for t."le construction of the unit

was evidenaed by inter&sts in tbe Gunnison Basin and elsewhere in

Colorado. The Colorado Game and Fish Cormdssion reaffirmed ita

former approi7al of tha report of the Policy and Review Comm1ttae

and concurra'~ in the desirability of the construction of the unit,

providing dUI!l compensation for damages to fish and wildlife under

Public Law 7:32, "! Jnequivocal appro...-al of the State of Colorado
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was express.!d by Governor McNicholI'! in his reply to the Secretary

of the Inte:rior.

0;'1 t.~e basis of the economic justification repOrt, an

appropriati,;)n for construction was made by the Congress in the

spring of 1960. '! he St.at.e Highway Depart:msnt. had cooperated

with the Bu:reau of Reclamation in the engineering work required

for the rel':>>Clltion of Highway 50 to the extent that it was possible

to let the .~ ntract for relocat.ing some 6 miles of the highway

early in 1961.

III March, 1962, the prime construction contract in the

amount. of approximately $ 14, 000, 000 was awarded for the danl and

power pl.ant houlN, and work has been cOlllltlenced on a diversion

t.unnel, SOllll! 13 years after the first meetings were held for

explanation and preliminary discussions on ~~ e Colorado River

storage pro:iect.

lUoD: 1k
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CURll:CANTI UNIT - COLORADO lUVBR STORAGE PROJBC'l'

construction of the curecanti Unit of the Colorado

River Stora,ge Project was authorized by the Act of April 11,

1956, contingent upon a finding of the economic justificaUcn

of the unit. It is cQll\templated that the unit will con81st of

three dams and reservoirs which will utilize the pewer head

in a 20 mile reach of the Gunnison R.iver. The dams would be

the Blue Mesa, Morrow Point and Crystal. The authorizing legis-

lation also limited the high water line of the Blue Mesa aes~-

voir site b3 7, 520 feet above sea level.

A:::I economic justification report has been made for

the unit inc: lud1ng the Blue Mesa and Morrow point Reservoirs

which found the unit justified on the Dalilis of the two dJuua, 80

t.'1at construction has been able to pro<:eed with that port:ion of

the unit:. lef it: is found that the 1nclWl1on of crystal Dam and

Reservoir ","U not be econOlllically justified, then that daJn will

not be consi:ruc:ted. However, present indications are that it:

will be pari: of the cur. canti unit:.

1'1'1. Blue Meea Dam is the k.ey structure in the curec::anti

Unit. At OEle time it was propo.ed to build only one clam for the

unit at thil; aite which would impound IIOIIl8 2, 500, 000 acre- feet:.

Objections from residents of the Upper Gunnison area re.~ lted in

creation of ill c01lllllittee by the Colorado Water Conservat1an



Board to ~cmaider the effects of the unit on all interests in the

Gunnison Bclsin. This cOIIi11ittee determined that a smaller Blue

Meaa Reaen'oa, together with one or more dams construc:ted below

the Blue MtI,sa site would be in the best interest of all concerned

and would il,dequately develop the available power head. COD Ile-

quently thel elevation of the high water line was limi teCl as atated

above. The. state of Colorado furniBhed funds to assist in expedit-

ing the Bureau of Reclamation studies with respect to the multiple

dam plan.

The Blue Mesa Reservoir will largely control the flows

of the Gunnison River. The dam site ill! about l~ miles below the

town of Sapinero, which will be inundated, and about 30 miles

below Gunnison, Colorado. When filled to thlll normal high water

lev'31 the water will extend 24 miles upst1"ellDl to within 6 mile.

of the town of Gunnison, and the re8~rvoir will impound 915, 000

acre- feet. For comparison, the Granl:ly Reservoir, which is pre-

sently the larg. at water storage r_ervolr in Colarado, has a

capacity of 539, 000 acre- feet.

Blue _ aa Dam will rise 350 feet a})oye the atrep~,

in the Blac:1t Canyon of the Gunnison. : n will be an earth and

rockfill dalD, with over 3~ million cubic yarda of matedal in

the embankmlmt, which will be obtained locally. ' 1'h8 powerplant

at the foot of the dam will hava an installed capadt.y of 60, 000

kilowatts. '!'he avsrage annual saleable energy will be over 270

kilowatt hours.
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leases from the Curecanti Unit reservoirs will be made

in suCh a D~ nner that flows in the lower Gunnison River will be

ironed out and made more stable for downatream water right.. In

order to nc,t have a detrimental effect on the view of the GwU'lison

through the Black Canyon of the GUnnison National Monument, a

flow of at least 100 .. cond feet will be _ intained through the

Monument.

Tbe Blue Me.. Dam and Reservoir will c:ost some 48 Ddllion

dollan. Of this amount al1DC)st 20 Ddllion will be required to

acquire lan<S. in the re..rvoir basin and to relocate ex18tinq

property and facilities which will be inundated. The relocation

of Highway ! iO 18 in itself a _ jor undertaking. It is being

carried out by the state Highway DIIpartlllent, which has worked very

closely Witll the Bureau of Reclamaticm in arriving at. the best.

route for the new road. This includes two new bridges acro. s the

Lake Pork oJ: the GunDison and an arm of the reservoir.

The reCZ'eation potential at Blue Meaa Re. ervoir 18 im-

pressive. l'i'hen filled, the 24 mile length of water surface will

have an area. of 9. 000 acres. Even at the minimUID expected operat.....

ing levels the aurface area will be over 3, 000 acres. During

normal years there will be 11ttle fluctuation l:letween July 1 and

october.

Two major recreational developments and 3 slIIall one.

are planned :t:Ty the National Parle Service. It has been estimated

that 500, 000 man-daya of general recreational us. annually will
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be att:ribut, ed to Cur. canti Unit reservoirs. About 95 percent of

via1to:E' s are expected t.o come from outside Colorado. Net

annual benefits from recreation uae will be around $ 800, 000.

BciliU. s will consist of picnic areas, beaches, boa:!;

launching r1llllp8, Caplp grounda, trailu camps and a raultipl4l of

guest untts with r.staurants and swilllllling pools.

lUIG, 1k 6/ 8/ 62
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Preliminary Summary Sbeets

Colorado River Storage Project
Curecanti Unit

Location

On tbe Gwmison River, a tributary of the Colorado River in west- central

Colorado.

Authorization

Public Law 485, 84tb Congress, 2nd Session ( 70 Stat. 105), approved April 11,

1956, subject to certification by the Secretary of the Interior that the

benefits will exceed the cost. On July 14, 1959, the Secretary certified

that the Blue l~ sa and Morrow Point features of the Curecanti Unit would

be feasible. JUl Economic Justification Report, dated April 1962, justify-
ing the inclus:~on of the Crystal features into the unit was approved by
the Secretary i.n December 1962. .

Current Status

Construction of the Blue Mesa and Morrow Point features are essentially

complete.

Designs and specifications for the Crystal Dam, a thin arch double curva-

ture dam, and associated powerplant facilities are in progress and it is

anticipated issuance and award of contract will be made before June 30, 1973.

Construction of the Crystal Dam Diversion Tunnel is underway.

Plan of Deve lopment

The plan for the Curecanti Unit includes three dams, reservoirs, and power-

plants which will fully develop the power bead along a 40- mile canyon sec-

tion of tbe Gurulison River below Gunnison, Colorado, and above the Black

Canyon of the Glmnison National MOnument.

In addition to power generation, the Curecanti Unit will regulate the flow

of the Gunnison River, thus providing benefits to flood control and irriga-
tion and other consumptive uses. The reservoirs will provide extensive

recreational benefits, part of which will occur within the adjacent Gur~ i-

son National Forest. Final estimates of the effect of the Curecanti Unit

on fish and wildlife are not yet available. A number of programs are being
developed to offset any project- caused damage to fish and wildlife and also

to provide for fish and wildlife enhancement.

Flows of the Gun:~ison River are largely controlled by the constructed Blue ~ esa

Dam and Reservoir, the largest and uppermost of the three unit reservoirs.

Water released through the Blue M=sa Dam and Powerplant will receive short-

term regulation at the constructed Morrow Point Reservoir and the poten-
tial Crystal fea;;ure immediately downstream. Water releases through Crystal



CRSP Curecant~ it (Continued)

Darn and Powe::-plant will be relatively uniform in order to satisf'y down-

stream w-ater rights and to maintain a flow of 100 second- feet through
the Black Canyon of the GUlmison National Monument.

The three po.rerplants, with a total installed capacity of 208, 000 kilo-

watts will produce an average of 797 million kilowatt- hours of electric

energy annually. Switchyards will be built at the :powerplants to de-

liver the power into the Colorado River Storage Project transmission

system which will be interconnected with the other power producing plants
of the Colora.do River Storage Project and participating projects as well

as with other Federal and private power systems. The electric energy,

throl~h an interconnected transmission system, will be integrated with

the energy produced at the other CRSP storage units and participating
projects for sale to preference and other customers throughout the Stor-

age Project market area. The powerplants will be operated from the CRSP

Power Operati:Jns Office in ~bntrose, Colorado.

The two completed Curecanti Unit reservoirs are one of the outstanding
recreation at-tractions of the Rocky Mountain region. To accommodate the

many visitors to the area, recreation facilities have been constructed

at various si j~es around the reservoirs. Steps are planned to assure that

the area will provide good fishing. These include purchase of easements

for public aceess,- construction of fishing lakes, development of a fish

hatchery, and reservoir- fishery studies.

Costs ($ 1, 000}

Costs

through
6/ 30/ 72

31, 872
20, 598

4, 178
10, 228

19, 807

88 ,464

Total

Project costs ( Basin Fund)

Blue Mesa Dam and Reservoir

Morrow Point Dam and Reservoir

Crystal Dam and Reservoir

Blue Mesa P:Jwerplant & Switchyard
Morrow Point Powerplant & Swi tchyard
Crystal Po~= rplant & Switchyard
Operating a~d housing facilities

Total

32, 696
20, 758
33, 422
10, 228

19, 986
11, 444

1, 311
129, 845

Section 8 CoStB

National Park Service ( recreation)

Bureau of Sport Fisheries and Wildlife

Total

Grand ~'otal

8, 469
3, 5t@12, 0

141, 893

Annual operation, maintenance, and.:J;eplacement costs

Bureau facilities ( Reclamation) 1J
Bureau of S~ ort Fisheries and Wildlife ( section 8)

National Park Service ( Section 8)

Total

1/ Excludes wheeling costs and assigned cost of Hoover

432
125
375
932

deficiency.



CRSP CurecaHti.~-Jnit Continued
c-~

Water SUPJl1:J~

Water for ccnsumptive use is available from or below Curecanti facilities.

Some storage is also available to meet commitments to the Lower Basin,

thus permitting upstream diversions by participating and other projects
for M&I, irrigation, and other purposes.

Irrigab1e Area

No irrigatio~ is provided directly by the unit.

Cost Allocat:Lon and Repayment

The authori:led units of the CRSP including the Curecanti Unit are con-

sidered as one project in cost allocation and repayment studies. All

reimbursable costs will be repaid from power and M&I water revenues

through the Upper Colorado River Basin Fund. Power rate schedule R4- F1

was approvef by the Secretary of Interior and became effective on Varch 6,

1962. Ratee; of $ 1.275 per month per kilmratt and 3. 0 mills per kilowatt-

hour will bE increased effective January 1, 1974, by the e~ uivalent of

3/ 4 of a mill per kilowatt- hour.

Distribution of CRSP Basin Fund cost allocation

1, 000)

Construc-

tion cost

124, 813
3, 065
1, 783

184

129, 845

Power

Irrigation and other consumptive uses

Flood control

Highway relocation

Total
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Repayment of Costs ($ 1, 000)

Construc~~on

costs!!

Basin Fund Costs

Reimbursa1) le

Power ,- repaid by CRSP power revenues

prepaid with CRD funds

prepaid wi th contributed funds

Subtotal

Irrigation and other consumptive uses by CRSP

power revenues

Consumptive uses by CRD funds

Consum:ptive uses by contributed funds

Subtotal

Total

g/124, 447
94

272
124, 813

3, 061

3
1

3, 022.
127, 878

Nonreimbursable

Flood control

Highway relocation

Total

1, 783
184

1, 967

Section 8 Costs - nonreimbursable

Recreation

Fish and w.lldlife

Total

Y' Repa~T]J]ent to be acco!ll]Jlished within 50 years following
tion of construction.

g/ Interest during construction will be added and botll amounts will

be repaid with interest.

8, 469
3, 5P12, 0 8

comple-

Environmental Involvement

1. The Final Environmental Statement ( INT- FES 71- 21) for the Crystal
Dam, Reservoir, and Pmlerplant was filed with CEQ. on December 6, 1971.

2. An advance copy of Supplement to Final Environmental Statement

for these features is being prepared by this office for submittal to Com-

missioner in final form so that it may be filed with CEQ at least 30 days
before an award. can be made for Crystal. This Supplement covers design
changes and re3ults of investigations which have occurred since submission

of the previou;, statement.

3. The several changes in the preliminary design concepts and the

additional investigations that were made to lessen the environmental im-

pact of the proposed construction are covered in the supplement.

Project Adminh;tration and Repayment

The storage un:it~ including the Curecanti Unit, perform two major essen-

tial functions. They regulate streamflow so that water commitments to



BEST COpy

Project Data
efit-Cost Analyses - 100 Years - 2~ ( Unit--$ l,OOO)

tal construction costs rounded

3S preauthorization investigation costs

38 funds contributed to eXpedite investigations
3S highway relocation costs ( P. L. 87- 874)
1 share of Transmission Division costs

nstruction costs for benefit- cost analysis
terest during construction including a share of
the interest on the Transmission Division
tal investment

1ual equivalent of investment

i annual OIMR and wheeling, including share of

rransmission Division and cost of Hoover deficiency
ual taxes foregone

tal annual costs

1ua1 benefits

Irrigation and other consumptive uses ( direct)

Irrigation and other consumptive uses ( total)

Power

Flood control

Reservoir fishery
Recreation

tal direct only
tal

nefit- cost ratios

With direct benefits only
With total benefits

1 Amortized over 25 years.

Y Rough estimate.

Section 5
Basin

Fund

129, 5
175

35
184

24, 700
154, 151

gh4-,ooo

168, 151
4, 593

1, 130
1, 649
7, 372

80

157
6, 902

103

7, 085
7, 162

1.0: 1

1.0: 1

9

Section 8
Fish and wildlife

EI1Jlance- Miti-

ment ation

1, 220 2, 35

8, 469 1, 220 2, 435

D469 1, 220 2, 435
1 457 33 67

375 63 63

832 96 130

96
4, 260

964, 260
4, 260 96

5. 1: 1 1.0: 1

1: 1 1.0: 1

Total
1 1, 969

175
35

184
24, 700

166, 275

14, 000

180, 275
5, 150

1, 631
1, 649
8, 430

eo

15"r
6, 902

103
96

4, 260
11, 441
11, 518

1.4: 1

1.4: 1

@
Ul
1:1

W
D
o
P
H

i-
11 I

UJ.,JI
0-'"
c+

SJ
c+
0-'0

g
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CRSP CurecaYlt'C~ nit ( Continued)

to the Lower Colorado River Basin can be met in dry periods without Cl~-

tailrnent of the development of water uses allotted the upper basin. Also,

they produce hydroelectric energy. Revenues from the sale of the electric

energy left after payment of the operating costs and the reimbursable con-

struction costs of the storage units will be available for assistance in

the repayment of costs of participating projects; namely, the irrigation
costs of the3e projects that are beyond the payment ability of the irriga-
tion water U:3ers. Transmission of the electric power to load centers will

be a coopera-:ive effort of existing public and private utilities and the

Bureau of Reclamation. The combined power system of the storage units and

participating projects is centrally operated from the Colorado River Stor-

age Project } uwer Operations Office in MOntrose, Colorado. Some of the

storage project reservoirs will also directly supply some water for irri-

gation and ffilmicipal and industrial uses. Extensive power transmission

lines and facilities have been and are being constructed in conjunction
with the storage project. Facilities are being provided as appropriate
for recreation and to mitigate losses of and improve conditions for the

propagation of fish and wildlife. Flood control benefits will be pro-

vided through operation of the storage project.



BesT COpy

wer

te of initial water st.orae;e

lte of initial power generation
lstalled generator capacity ( kw)

rerage annual eC].uivalent saleable energy
over 100 years ( million Kw.- hr.)

ass maximum head ( feet)

oss minimum head ( feet)

ass rated head ( feet)

oject Featul"eS

rorage Dams

location

Type of structure

Height above streambed ( feet)

Crest length ( feet)

Vollume of embankment

Spillway capacity ( second- feet)

Outlet capacity ( second- feet)

servoirs

Maximum water surface elevation ( rt.)

Normal water surface area ( acres)

Initial storage capacity ( acre- feet)

Active

Inactive and dead

Project Data

Blue Mesa Feature

A............."\..___ .,
r./,..

V'- lIUUl;;;:J.. J..)"U)

October 1967
60, 000

28J

359. 4

233. 0

28J. 0

1. 5 miles below

Sapinero, Colo.

Earth and rock fill

350
810

3, 510, 000

33, 700
5, 100

7, 519. 4
9, 200

940, 8Jo

748, 500
192, 300

M:lrrow Point

Feature Crystal Feature

January 1968
November 1970

120, 000

December 1975
January 1977

28, 000

350
405
345
345

162
220

170
175

11 miles below

Blue Mesa Dam

site

Concrete arch

410
68J

300, 000

41, 000

1, 560

7, 165
817

117, 000

42, 000

75, 000

6. 5 miles below

M:lrrow Point

Dam site

Earth and rock fill

219
660

1, 88J, 000

42, 300
2, 100

6, 750
310

27, 240
12, 690
14, 550

f)
d

j

Il'

Ic+
II IJ.

I~;

o

f-'.
1

16
p.

Ii '

ILl'
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COLORADO \' IATER CONSr: RnnON ~ OARD

823 State Ccntcllnial BuildiTlg
1313 ShermDn Street

Denver, Colorado 80203

Mareh 1977

COLORADO RIVER STORAGE PROJECT

CURECANTl UNIT

The Curecanti Unit is located on the Gunnison River, a tributary of

the Colorado River in west- central Colorado.

Current Status

The C' lrecanti Unit was authorized by Public Law 485, 84th Congress,
2nd Bessioll (70 Stat. 105), approved April 11, 1956, subject to

certificatloll by the Secretary of Interior that the benefits will

excted the cost. On July 14, 1959, the Secretary cert ified that

the Biue Me~ a and Morrow Point features of the Curecanti Unit would

be feasible. An Economic Justification Report, dated April 1962,

justifying the inclusion of the Crystal features into the unit was

approved by the Secretary in December 1962.

The Blue Mesa and Morrow Point dams and powerplants of the Curecanti

Unit are cc'mplete ,and operational.

The concrete placement for Crystal Dam is nearly complete, and power-

plant construction is underway. Further work is being performed on

downstream channel improvement and access roads to the facility.

Plan of Development

The plan for the Curecanti Unit includes three dams, reservoirs, and

pO>lerplants '. hich will fully develop the po'. er head along a 40- mile

canyon secti.on of the GUTILlison River belO',,j' Gunnison, Colorado, and

above Black Canyon of the Gunnison National Monument.

In addition to power generation, the Curecanti Unit will regulate
the flow of the Gunnison River, , thus providing benefits to flood control

and irrigat~on and other consumptive uses. The reservoirs will provide
extensive recreational benefits, part of which will occur within the

adjacent Gunnison National Forest. Final estimates of the effect 6f the

CurecDnti Unit on fish and wildlife 3re not yet available. ^ number of

progra~s at' being developed to' offset any project- caused damage to fish

and wildlifE and also to provide for fish and wildlife enhancement.

Flows of the Gunnison River are largely controlled by the ,constructed

Blue Mesa Dam ano Reservoir, the largest and uppermost of the three unit

reservoirs" Water released th'rough the B.1ue Hesa Dam and Powerpl3nt will

receive short- term rt; gul,Jtion as the constructed Morrow Point Reservoir

and the potential Crystal fe3ture immediately downstream. j, ater released

through Cryst~ l D3m and PowerplDnt will be relatively unifofm in order



to satisfy downstrc~m woter riGhts ~ nd to maintain a flow of 100

second- feet through the Black Cunyon of the Gunnison National

Monument.

The three powerplants, with a total installed capacity of 208, 000

kilowatts ~ ill produce an average of 797 million kilowatt- hours of

electric e~ ergy annually. Switchyards at the powerplants deliver the

power into the Colorado River Storage Project transmission system

which is i~terconnected with the other power producing plants of the

Colorado Rlver Storage Project and participating projects as well as

with other Federal and private power systems. The electric energy,

through an interconnected transmission system, is integrated with the

energy produced at the other CRSP storage units and participating
projects f()r sale to preference and other customers throughout the

Storage Project market area. The powerplants are operated from the

CRSP Power Ope~ ations Office in Montrose, Colorado.

The t>lO completed Curecanti Unit reservoirs are one of the out.-

standing recreation attractions of the Rocky Hounta.in region. To

accommodatE' the many visitors. to the area, recreation facilities have

been constI.ucted at various sites around the reservoirs. Steps are

planned to assure that the area will provide good fishing. These

include purchase of easements for public access, construction of

fishing lakes, development of a fish hatchery, and reservoir- fishery
studies.

Water Su.EE}y

Water for consumptive use is available from or below Curecanti

facilities. Some storage is also available to meet cOIT~ itments to

the LO>ler Basin, thus permitting upstream diversions by . participating
and other projects for M& I, irrigation, and other purposes. No irrigation
is provided directly by the unit.

Cost Allocation and Repayment

The authorized units of the CRSP including the Curecanti Unit are

considered ., s one project in cost allocation and repayment studies.

All reimbur,;able costs will be repaid from power and H& I water revenues

through the Upper CbIorado River Basin Fund. Power rate schedule R4- Fl

was approved by the Secretary of the Interior and became effective on

Harch 6, 1962.
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Cu.rec3nti Unit, of the UPP' 3l"' C:>l? rad:J River storage Pr:Jject, is

c::lIT:prised of three reservoirs l:JcLlted on the GW1:J.lson River with ass:=>-

eLated. p')~{er g~nerating facilittes inc'Jrp: Jrated int'J each dam and l'eser-

r. Other purp::>ses ~ f the res~rv~ir complex are regcuati::>n of the

rl "er f::>r irr ie;s. ti::>n pr::>jects, recreati::>n enha ncement, fishery mi tiga-

ti:,n and enhancement ,,,here p.Jssible, and flo::>d c~ntr61. The Curecanti

Doit was authori7ed by the act ::>f April 11, 1956, ( 70 stat. 105). The

c.~.:o;.::, ~.;hi~h h.1.'.- 2 been CGijst.i.~ilGtea t.:.> u.e.i;e DDd Are i.r. :Jp9ration, are

Blu(~ r,ieGB and M~ rl"',:)~'i P? int. ' line cons0ructi?n of C~ ystal Dam and Reser..

v::>ir is needed to ~~ximize th~ pea~ inG ::>peretion of the hydr::>electric

Iexis G ing
P::>\.12:" generating units of Blue )-lesa and M::>rrow Point Pmrerplants, and

to a.: t as an afterbay to regulate the large water releases from Horrow

Point Dam to the Gunnison River ,",hieb flo1{s through the Blaek Canyon

Nati: nal r-ronument. Relee:ses from Crystel Reser'roir will be made through

a po..;~r gello';rating plant, uhieh is located et tb" be.se of Crystal ];am.

This 11ill provide additiol1Bl s::>urces of power.

1' he si':e of the fe.cilitiC's of tbe Cu.recanti Unit, including the

120, OCJ- ln; ),lorrow Point PO\ lerplant and Crystal Reservair, bas been

rlesig~~d t::> utilize the total b~ad of the Gunnison River between the

lo,"Jnstl"eam limit of Black Canyon national t~on= ent and elevation "1, 520

feet ao provided by the CRBP authorizing legislBtbn ( 70 stilt. 105).



Th" plan of " peratbn contemplated. in the formulation and justification

of these facilities recognized that during critically low flow years or

pe:ciods of years there ,.rauld nat be en:mgh '.; ater ta aperate the X" rrow

PO:..nt PO'.;erplant except to supply peak demands ~ or about 8 hours during

Oc,kdays. F:lr the remaining 16 h:lurs ee.cn weel<;cIay an,l on weekends and

holidays there would be no release 1'1'''''' Morrow PoL~t neser~air. One of

the prime functians af Crystal Reser~o;_r i.a the plan \ms. to rc- regulate

the fluctuating :1[')1'1'0'; Point ,-.elee.ses to wlntain " cOClstarit 2h- h" ur

fl"11 of about 1, 000 c. f. s. T.lu'" uZh ;; he GcL~nis" n TWlnel and pro~ ide 200

c. f. s. in the ri'ler below the tu..-..nel f:lT fish snd wildlife. On three-

day weekends about 7, 200 acre- feet of active capacity wauld be reCJ.llired

to supply the neederl 1, 200 c. Ls. release lihen NorrO'; Paint would not

be r" leasing e.ny water. This is the minimwn size reservoir needed to

re- regu.le.te H:'Jrro11 Point releases.

Crystal Dam will be canstructed on the Gunnison River ab~ut 2 miles

upstream from the Black. Cany:m of the Gunnisc>t1 ! lati~nal tl[~nument bound-

ary. The access road to Crystal Dam touches on se~eral corners of the

Mon~ entj howe~ er, only a very short sesment ~ f the road is ~ isible from

the o'rerlaoks within the National Monument bau.ndary: The damsite, about

15 mUes due east of t.!ontrase, Colorado, is accessible by U. S. High;ray

50 and Colorado State High;ray 3hT " hich leads to ~;he dam access road.

The V- shaped canyon at the damsite is over 1, 500 feet deep as the ele~a-

t ion o.f the streambed is 6, 550 and the canyon rim elevation be ing slightly

less than 8, 000 feet. Both sides of the canyon are e;~tremely rugged, with

sheer, ne8r verticle rock " alls making the river in the bottom of the

canyon virtually inaccessible except by the access road constructed in
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1965 to the dsmsite. Nesr the base 0:;:" the canyon small alluvial fans

and talus slopes are found. l1any large boulders, up to car size, are

f::Jund :: In .these tallts slopes and fans. The vegetatbn in the can:pn is

p.cecbrninantly scrub oak 1.rith scattered conifers and deciduous trees.

S" me e>.: pl::Jratory Hork in anticipation of a contimled construction pro-

am in 1965 was initiated. The access road fro~ state Highway 347 to

the daffisite and about 10 miles of a >lood pole transmission line from

th~ C'~ ecanti Substation to the canyon rim ha~ e already been completed.

The access road ta Cr"'Jstal Dam and pmrerplant is appro" imately 7 miles

lang, varies in '.ridth from 20 to 24 feet, and. road grades vary from 12

ta 14 pe" cent. This road will be used for c::Jnstruction access as well

as permanent access for other purposes after the dam is completed. Once

in .; he bot'G::Jm of the canyon, the remaining length of the road parallels

the stream channel t::J the dsmsite and will be built with construction

of th-~ da~. The entire r:lad " ill be paved either prior to construction

or upon conpletion of the dam e.t the discretion of the contractor. To

date, no revegetation of the access road has been attempted. Most of

the " ut slopes contain a great deal of rock and are e:: tremely steep,

makirg any revegetation effort very difficult. Climate around the dam-

site is semiarid. Total precipitation of 17 inches is measured at Cim-

arr::Jn, a small coomunity above the upper end of the reservoir. Most of

this precipitation falls between October and April and in the form of

snmr. Tet'lperatures are very pleasant in the SUlllCle!' and quite cold in

the winter months. Temperature e~ remes range from a high of near 90.

to a 1:)1f of near - 10. telo'J zero Fahrenheit.

There Ilre several small t01ms located near the proposed Crystal

Dam anc. Reservoir site. The largest is Hontrose, ColoradO, located 23
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miles " est of the dam out of the Black. Canyon .,.rith a 1970 population of

6,+ 13 people uhich is a 27 percent increase ever the 1960 estimate.

Another toun, Gunnis,m, Colorado, is located east of the reservoir and.

nppro::d!l1Btely 60 miles east of the dam with a 1970 population of 4, 517

which represents a 30 percent increase over the 1960 population estir.mte.

Cirrarron is a small comm~~ ity located at the upper end of the reservoir

on J. 3. Highway 50 and has a population of under 25 people.

All the land unmediately adjacent to and within 1/ 4 of a mile from

the rim of the canyon and proposed reservoir. is in public ounership.

Tuo e::,ceptions of pri'/ate lands occur, ho',re' ler, one being an area at the

very upper end of the reservoir near Cimarron, "~'1d the second, a small

area belou the proposed damsite llhere the GllIU1ison tWlnel and diversion

r; 8rl~s a:re lQca"tGd. ? be pIll)lie: lands are ad.minis~:. erell b;y either the

Blu'e,lU of Land Nanagement or the U. S. F0rest Service.

2nvir00nental Impact

CrY8~nl Dam Construction

Cl"'Jstal Dam ,. rill be an earth- and rockfill structure 219 feet abo'le

the present strea80ed with a crest length of 760 feet and 30 feet " ide

on top. The resen-oir behind the da,?! will hold appro::;imately 27, 240

acre- feet of lister, has a shoreline of 20. 5 miles, and

of vater snrface.

l-laterials for the dam eL1bankr<lcnt ,., ill come from required excavation

310 acres

and bcrr'::nf areas in the can~ r';)n '\-lith the e:~ception of one source for

ag(7egate material. Borrow materials ,,,ill be peeled off the side of the

canyon wo.lls. FOIJ-ndation and abutment excavation ' lill be stockpiled in
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the can,yon bottam adjacent to the river lmtil used in the embankment.

Ve" etetion present on the balTo" areas is comprised mostly of scattered

conifers, shrubs, grasses, and sone deciduoQs trcec. Revegetation of

these areas " ill depend on the 1'l!:lount of sail remaining after borr01f

e~:( a\' ation is completed. If suf'ficient sui table soil is left, a g;ress

seeding and tree planti:1g pragrar,l , Iould be initiated. The possibili.ty

exists tha'c the barrow areas uill be fully exhausted leaving o~ barren

rac:, surf2ces eliminating any passi.ble chance of reestablishi.ng vegeta-

tian. Uhere'rer passible, reshaping of borro'" areas '.Iill be dane to

facilitate rehabilitation and restoration of native vegetatian in an

attempt to restore the aesthetic values disturbed in the construction

of the dan. Specifi.catlans for the constructian af the darn will include

provisians far the pre\rentian af ' iater pallution during construction

2.cti'rities. Irhe c~ n~ractor ,.rill 08 required to comply "iritb all Federel

and :: tate la1.'s, orders, and regalatians cClncerning the cantrol and abate-

Dlen~ : jf 1Jater pollution, The c:)ntractor r
5 constructi::>n activities shall

be per1"omed by methods that ' Iill prevent entrance or ac:cidcn'' 8l spillage

of salid matter, cantaminants, debris, and other objecti~nable pollutants

in tho~ Gunnison River. Turbidity increases abo're the natural level of

turbi,lity in the GU.l'l.;1ison Hi'fer th.'1t are a result of canstructio!l activi-

ties [,hall 'oe limited t') those increases resultl.nr; from performance of

re:J.uhed c')nstructbr. 'Iork in the river channel and '1ill be I'ermitted

only for the shortest practicable periad required ta complete such lOork.

Sone siltat.con of the stream " ill 0ccur in the c0nstruction of the dam

due ta stackpiling of foundation and abutment material adjacent to the

ri'rel' " hann~l that .,rill be utilized in the dam canstructian. All
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practicable provisions lIill be taken to minimize the movement of stock-

piled material inta the river channel. The contractar may be required

to caver the stockpile areas \lith tte ir.:1p21Viotis rlembrane to reduce the

arne,unt of erasion from rain and ," ind which could contribute to the siltet-

tion of the Gunnison River. Ditches and catch drains Hill be required

at the faot of the stackpiles to pratect the strea~ belovo The possibil-

iti'es of providing offstream desiltation ponds and diversion of the river

to these is not practical because of the very narrOll 1lidth of the canyon

and the size af the flolls in the river that are e:q>ec.~e(l ta re2ch upllards

of T, OOO secand- feet during the canstruction period.

Borrm, Areas

There are si~ patential barrol, 2reas in the canyon battam which

have been selected to obtain barroll materials for the dam emban~~ent.

Most of the barrO' 1 material lIill be stackpiled far later sarting inta

impex'viaus, aggregate, and riprap uses. The bon'alr areas are located

near the base of the canyon adjacent to the stream and access raad. The

strea:1bed 1rill alsa be used to obtain aggregate and rock materials. The

prime source of aggregate material is located outsi~e the can~yon approx-

imate:ey 17 miles : from the damsite on land administered by the Bureau of

Land Nanae;ement. Stipulati.ons in the special use permit from the Bureau

of Lard ~lanagement provide for stripping of top soil prior to aggregate

processing, reshaping, and smoothing following the excavation of bOrr01{

material. Haste material 17ill be stoclqliled and after c::>nstruction it

too 1.Jill be spreQc'c over the reshaped area, top sail replaced, and the

area reseeded either by ' ohe Bureau of Land l<\anagement or the contracting

agency, depending upon the immediate future needs by the Bureau of Land
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HaLo.gement or other age'!ncies of this agr;regate source for other uses.

Natural springs in the vicinity " ill be prQtected tQ ("" Qid the'!ir dis-

turbance or pollutbn. All borroH areas " ill be stripped of soil snd

vesetation leaving bare rock e:~ osed. Revegetation of' the rock is impQS-

siolE', and therefore, the'! rock scors 1rill remain until natural weathering

prc>'~e'!ss blends the rack " ith adjacent area. Hmrever, because af the

m'J.lticQ1Qr striation cml'acteristics Qf the rQck in the canyQn, it is

doubtful thDt very serious, ODvi.::lUS aesthetic damage , rill occur. The.

greatest aesthetic daoage will result from reshaping and channeling of

the river. The riprap for the face af the dam " ill be obtained from

the rock stripped from the dam abutments, SQ in essence, these riprap

sour,~es will be covered by dam construction and vill only be minimally

visible. Access roads constructed for borro,.f area e::ploratory >lork uill

be oblHere.ted " hen the borro1{ materials are e:Y.cavated. Any other tem-

Ito
poral'y access roads will be obliterated the greatest extent possible and

reseeded , rith r;rass and planting of trees where'rel" possible.

Crystal PO>lerplant

The pawerplant, lQcatcd at the base of the dam an the right abut-

ment, lTill contain one generating unit with a capacity ;) f 28, 000 kilo-

tts. The plant will be constructed in an area e:Y.cavated for dam

embaru:ment materials and will not create additional scars on the land-

scape. To provide ample head for m~~~ wn pO>ler generation, the pOlTer-

plant " ill be located. appro:Y.imately 35 to 50 feet belou the present river

level llhich will necessitate the channelizing of the Gunnison. River to

deepen the present channel at the po,rerplant and coming ongrade in the

GWll1is.)n Ri.,er approximately 1.5
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mtles d::nmstream. Channelizing of this section :>f the river will eli01-

inate any fishery habitat that is there at the present time. No

phns have been made t::J l' est:>re the present ..fisher'J habttat in that sec-

tion of the stream. Th:>rough studies will be made of the channelizing

ark prop:>sed by the c:>ntrac Gor t:> determine wbnt the best method of

doing the w:>rk is resulting in the least amount of disruption and sil-

tatio.n of the Gunnison River. Several alternati'res are available. One

is to restrict the flO1; S of the river 011 a daily :>r on a seas:>nal basis

in .~hat area l;heTe channel II:>rk is necessary wh2n the channelizing is

being d:>Ile to minimize the damage d:>vIlstream. The :> ther is t:> wait until

the dam is essentially c:>mpleted and then regulate stream flaws with

Crystal Dam t:> eliminate high flOlfS " hich w:>uld i"crease siltation of

tbe river during c::l"struction activity. One item tbat additbnal study

is n~eded on is the possibility of flusbing the total river below the

dam after c:>mpletbn of tbe channelizing in the c:>nstructbn activity.

Tnts ' l:>uld mean releasing e";tremely high fl::".,s, tbe highest the river

pers:)f.al pr~pert:l d?~,..lngtream
chanrel could handle without causing damage t:> to flush out through

the canyon and sway any of the siltation that may bave occurred in tbe

rtver during construction, thus, restoring any fishery habitat that

ay h, ve been damaged during the construction activity.

A field stati~n nearly 2 miles dClwnstream fr::>f:"J. the dam is to be

butlt f~r Bureau ::Jf Reclamation construction employees and space will

be available for the contract~rs to locate office facilities. Sewage

and water treatment s:istems I/ ill be included and have been approved by

EPA 8n,i the Colorado Stete Health Agency. No ad'rerse en'rironmental

effect:; are anticipated for..! the bcatton elf the field station and
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concractors' office. In fact, S8me ~ f these facilities, such as the

H,,-t,?r and seHage, may ultimately have s::>me benefit t::> recreati::>nal

development in that area.

Transmission Lines

Ele'len miles of transmission lines are re~uired t::> convey power

ger.Erated frQffi the Crystal PQ\lerplant tQ the Curecanti Substation.

SliQhtly Qver ten miles of this line have already been cQnstructed.

The line is of WQQd p~le t)~e and f~llQWS the south slopes up the south-

ern side of the canyon to the cany::>n rim in such a manner that it is

inc::>. 1spicLI::>US. in fact, virtu,,-lly inconspicu::>us from the Nati::>nal M::>nu-

ment. The finsl secti::>n Qf the transmissi::>n line frQm the canYQn rim

to the PQwerplant has n::>t been cQnstructed. A teClp::>rary line " ill be

constrLlc.ced before cQnstruction of a permanent line. Three alterna-

tive~ are being investigated at ohe present time to get the transmission

line cbwn to the p~)1{erplant. The first is an overhead single span line

from the top of the rim to the powerplant. The second would be a wood

pole line Hith no access road dOHn the face of the cenyon to the power-

plant. The tbird alternative being studied is slant drilling froOl the

top Q:: the cany~m rim coming oui; at the bottQrll of the canyon and placing

a cab:. e for tratlsmissiQn of the pO'ler from the generating unit in the

cac,yon up to the top ::>f the rim in that manner. Presently n::> decision

has been made as to ',;hich method '. I::Juld be used, but '.ihen all the details,

environmental impact
the economics and practicability aspec~ of transmitting the pawer out by

completed
one al~ernative from the generating tillit in the canyon is a decision

will b; made. The temporary line, an arm~red cable, for construction

activLies .. ill be laid on the surface of the ground and >lith no result~

ing dan~ ge to the aesi;hetics of the canyon.
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Effects on Fish

C8nstruction of the Curecanti Unit} especially Blue Mesa Reservoir,

resulted in the loss of SOt1le of the best rea-ches 0f ~rout .rlater along

the Gunnis8n River. Th%e l8sses cann8t be replaced, but as partial

mi t ir;atl.on, the preserva ti8n sncl ir'lprovement 8f the L01, er Gunnison River

d::nll1stream from the Gunnison Tunnel and Crystal ]) a1!l to the North Fork.

c:)nfluence is a desirable objecti' re4O To this end) minimum flolflS ~ f suf-

I"icJent magnitude tm"8ugh the .Black Canyon 1,-ill be p8ssible b~' the con-

structi::m of Crystal Dam 11hich will meet the above stated objective-- a

mini::mffi ::>f 200 c. f.s. at all times and a miniI:lUJn of [ fOO c. f.s. between

Marc2 1 and September 30 in th::>se years " hen Blue Mesa is expected to

fill whicb normally is 85 percent of the years. The hist8ric low f18w

rec8rded for the river belm, the Gunnis8n Di',ersi8n 'l'unnel is 34 c. f. s.,

so a SUJstailtial impr'J' rement of the stream fisher] bel:)
T,r Crystal Dam

sh8uld 8CCur with the ab8ve mini1!lWTI stream f18ws being guaranteed. No

endangered species ::>f fish n8r aquatic biota is affected by this pr8ject.

crystal Reservoir will inundate approximately 5 miles of the Gunni-

son Rlver. It will provide additional fishing 8pportunittes but may be

on1.\' H less than medbcre fishery becallse 8f lack of oreanic matter

enteri.ng bead end ~ f the reserv~ir ~r that is inherently present. Crys-

tal Reser, oir will, at most, result in a ~ in~r addition to total fisbing

use of the Curecanti Unit.

Effects on Wildlife

C::-ystal Dam and Reservoir " ill have an insignificant effect 'Jfi wild-

life s:. nce the reserv'JLr ] J'Jol is in the bott8ffi of the cany::>n. No big

game hebitat nor migration route are affected and no endangered species
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8f wilcllife are affected by this pr8ject.

Recreation

The construction of Crystal Darn and irnp::lUndment of the water for a

reser'f8ir \/ ill create a po';ential recreation area. Because the reserV'oir

is located in the batt 8m of a ver"j deep canY8n with steep ' ferticle side-

s18:oes, access t8 the water sill'face llill be seV'erly restricted. Area t8

deve18p recreati8n facilities is practically nonexistent. There are tW8

small areas a va ilable, on8 at. the> upper end of the reserv-oir, which.

reqc.ires the acquisition of 20 acres of priv-ate land and a s~ ll area

bel'J1l the dam just do, mstrea", fr8m the G' m::ison Dh'ersbn H8rks. The

reser-v-8ir "Till fluctuate radically, as much as 3 feet in 8 h8urs, which

als8 presents some potential 1Jater safety hazards t8 b8aters using the

rese;:\roir and possible ir.lpairment of the ultimate recreation potential

of the reservoir.

The initial plan f8r deve18pment 8f Crystal Dam included a rather

ambitious recreatio~ deve18pme>nt recommendation to serve an annua.1 visi-

tation of 20, 000 recreationalists. Presently, lTith a change in reserV'8ir

site .)nd operation, the recreati8n potential and plan are being reanalyzed

to de.~ermine tile practicability of such deve18pment.

Alternatives t::> Project

J' he three alternatives, therefore, are to: ( 1) build Crystal Dam

as plennelt 1rith a p8werplant, ( 2) build a small re- regulating reserv8ir

without a pouerplant so that /.I8rrov Point can be 8perated efficiently,

and (3) build nothi~jg and. 8perate /.\orr8w Point F01.'erplant in~fficieDt1y.

HJ envir8C111enta1 alternati'fes were investie;ated f8r the dam and

reserv-'Jir alth8Llgh several alternate dam si tes ~Iere studIed to determine
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the most economically feasible location for a dam and reservoir. There

are several alternati ves for SOr.le of the incremental parts of the dam

such as borroW' area locations. It 1s possible to. obtain all the borroW'

ClatE'rial from areas on the top of the rim of the canyon to the south.

That 1s, there was sllfficient borro\., material out of the canyon bottom

to meet the materials for constructing the dam. This alternative, how-

ever,. l.:as cletermined to be economically infeasible, so borrm7 areas in

the bottom of the canyon are bein~ used.

Relntionshiu be.~~'een L'Jcel Sh:lrt Term

use" and Lon;; Tero Productivity

The construction of the dam will have long term effects on such

item,; as the aesthetics, fishe:"y and economic development touched by the

const.ruction of the d81U. The reservoir access road has already damaged

the eesthetics e.!!d stripping the b~ r'ro~, t z.reas ~:ill c.. ls:J alter the pr~oent

setting. ~ bst of these changes ,., i11 be of longer duration. The aggre-

gate borr01'{ area outside the canyon will have a short term affect as

reslo2.ping and reseeding of the DorrO'.? area l/ill restore as much as possi-

ble toe area disturbed by e~ ca"{ation.

Ir~eversicle or Irretrievable

C',)i.:'.i:~i. tt!:.8n.::s '.) f Res',)urc.es

Hearly all phases of the d13lU and reservoir cOOlplex 1l01l1d commit

reSClw' ces to an irreversible status. The access road, darn, reservoir,

borr01. area, and p01ter plent has, or l?ill alter the resources so they

cannJt be restored to their oriGinal status or be subsequently utilized

for other purposes.

C:)~r(U. n[!. ti()J. '-"11 th Other Agencies

A5encies that assisted in the de, elopme~ t of the project included

the lia.; io,nal Park Ser'rice, BureaLl of Sport Fisheries and Hildlife, Bureau
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a~ MLnes, Geological surlfey, Public Health Scrlfice, C::>rps of Engineers,
enll Colo. Game Fish e, ParJ.,s

Bureau of Public Roods. Reports from these

Div

u. s. Forest. Ser'.,rice,

agendes did not address themseLres specifically to envi!"::lllmenta1 revte1f.

or r..~c'Jm..- ne~ldations. . HO'ile' ier, s':)';;le of the ir rec21mr:ler~ dations are c~ ncerned

uith the p~,::,.:;ec' vi::Jn and/ or ioprcJlfement of the natural resources. The cot:!-

pleb;' lis~~ of the 85encies llhich this Environment8.1 Statement was sent to

for re'/ ie'.! and their eppropriate c: x'1rilents uil1 be attached.
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