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PRELIMINARY INCRELENTAL ANALYSIS
COLORADO RIVER STORAGE PROJECT UNITS - 10-8-53
- oct ol
Specific Annual operation, Average Cost of sbream
Project power Power maintenance, and annual  power power
Unit costs Total Cost costs replacement salable delivered to meet
(In assumed To To including power reassign- assigned At site assigned net energy to same  Benefit
order of irrigation power transmission cost ments to vnit costs costs costs (million market market Cost
construction) Million Dollars - _ {thousand dollars) kwh) (Mills per kwh) HRatios
1 2 3 L 5 6 A 9 10 11 12 13 in
INITIAL UNITS
Glen Canyon 50.3 141.7 229.3 371.0 +<16.9 382.0 hB02 =336 Lh66 3813 L.7 7.3 1.71
Echo Park 48.0 76.8 51.6 128.y - .5 137.5 1155 - 10 1145 1017 5.9 7.3 1.h2
DFTA ON UNITS IN ULTIMATE PLAN
ross Mountain 13.9 19.4 16.9 36.3 3.7 h2.7 296 75 371 376 5.0 7.3 1.65
Split Mountain -- - 8L.4 8L.h 7.2 9.9 bl 1Ll 788 6h3 6.5 T.3 1.26
Gray Canyon 9.2 127.k 5Lh.3 181.7 6.0  201.3 1212 121 1333 1186 7.1 7.3 1.15
Flaming Gorge 28.9 39.8 1h.3 5h.1 .9 59.1 36k 17 381 386 6.4 7.3 1.36
Curecanti 30.3 L0.9 14.8 £5.7 1.7 61.6 376 35 k11 308 8.4 7.3  1.04
Crystal - - L40.9 Lo.9 - 1.2 h2.3 326 - 26 299 227 7.9 7.3 1.00
Whivewater S:Qf 20.L 18.9 39.3 - .9 40.9 360 - 20 340 232 7.7 7.3 1.05
TOTAL 185.6 h66.h 525.L 991.8 0 106L.3 9534 0 $53h 8190 —_— - -
NOTES:

Col. 6 Incremental power plant and transmission line costs reassigned among tine project units in accordance with the ener-
gy credited to each site.

Col. 7 Total power costs assigned to each unit including allocated joint costs, powerplant, transmission, and interest
during construction.

Col. 10 The estimated annual cost of operation, maintenance, and replacement assigned to each unit.

T7l, 11 Average annual salable generation credited to each unit during 50 years of full operation.

vol. 12 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 unpaid balance.

Col. 1y 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.h h9.3 - 53.0 280 - 280 1%L  11.1 7.3 75
(540,000 A. F.) -




REVISED SUMMARY OF ESTIMATED COSTS OF 940,000 A.F. CURECANTI
" LIZING AVAILABLE POWER DROP TO WSTAL SITE

Construction Costs

1, Land and land rights $ 670,000
2, Relocation 6,280,000
3. Dam=-spillway-cutlet work 30,200,000
. Power plant - original $5,135,000
" " " increased 2,408,700
sub total §F,IL3,700 $8,143,700
5. (Transmission line (Curecanti-Gunnison, and Grand Junction) 1,000,000
(Subststion 750,000
6. General property . 737,000
7. Build nine miles of tunnel w $1,84L,700 16,602,300
total $64,383,000
Credit for Conis Allocated to Other Benefits
8. A. Stresr regulation 8,300,000
9. B. Ir:.zuhion no credit
10. C. Flcod control 350,000
11. D, Indvszirial benefits no credit
12, E. Domzstic use no credit
13. F. Recization no credit
1, G, Salvagze value, ¥ 1L.5% 9,336,000
$17,985,000
Total investment to be charged to power production $l6,398,000
Annual Costs :
(Dam and tunnel - Q&M 17,3L8
{ - Replaccment 10,533
15, (Power plant - 0&!1 136,320
( - feplacement 65,036
(Transmission - O&i 15,089
( - Replacement 23,785
total $ 268,111
CAST COMPARISON
16, Initial construction costs allocated to power $L6,398,000
17. Interest during construction 3,482,000
18. Total initial investment $L9,880,000
19. Initial investment amortized over 50 year period & 2-1/2%  $1,551,L60
20, Annual C&:M int. 268,111
21, Total annual zcst $1,819,571
22. Total anmz) salable generavion 231,500,000
23. Mill rate for repayment 5.49 or 5.5 mills fawh
COST OF ALTERNATE STEAM
2L. Capac.ty charge, 68,000 KW, « $25.L0 1,727,2C0
Energy vaiue $.00317, - 331,500,000 1,050,855
$2,778,0065
25.  Benefit to cost ratio = 2,778,055 = 1,526

1,819,571

©1953

kwh
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SOURCE OF FIGURES ON REVISED SUMMARY OF ESTIMATED COSTS OF $40,000

A.F. CURECANTT, UTILIZING AVAILABLE POWER DROP TC CRYSTAL SITE

l. Land and Land Rights

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

This figure taken from U.. 5. Bureau of Reclamation report.
3. Dam-Spillwvay-Qutlet Works
This [igure taken from U.S. Bureau of Reclamation report.

4. Pevier Plaat
The size of the power plant was calculated as follows:
Ths original Curecanti figures were based on a rated head of 295 feet.
Frcw Curecanti to the high water level of the 40,000 A.F. Crystal unit
is 257 feet. Allowing a loss of head of 10 feet per mile of tunnel,
there is left an available head of 205 feet, Since the original unit as
per VU, S, Bureau of Reclamation report would be 40,000 KW., the increase
of 28,000 xwh was arrived at as a ratio of the two heads, ie; 205/295 X
L0,000 = 28,000. The net salable generation was arrived at as a ratio of
68,000/4L0,000 X 195,000,000 kwh = 370,000,000 kwh as shown in line 29.

7. Transmission Line and Substations

The U, 5. Bureau of Reclamation report showed transmission costs of
$5,6£0,000, which apparently was based on region wide costs per KW of in-
stalled capacity. However, in line with Burean of the Budget circular
No, A-47, it was felt that the only costs that should be shown 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 at Grand Junction. The 1,000,000 figure was taken from
recent study submitied by Laramore and Douglass Engineering firm of
Chicaze, Illinois, for 115 KV line.

In the above mentioned report by Laramore and Douglass, 115-LLKV sub~
stations 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 over half the entire plant capacity,
and s:ince the entire capacity of the Westarn Colorado Power Co. is only
31,732 K., it was felt that this amcuat was ample, The lestern Colo-
rado Power Co. serves nearly all of the existing local market.

6. General Property

This figure tsken from U, S, Bureau of Reclamation report.
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8.

9

10.

11.

12.

13.

15.

)
Nine Miles of Tunnel
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. 5. 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 additional 115 % was allowed to bring the costs up to date plus an ad-
ditional 25% for engineering and contingencies, making a total of $1,8u4k4,700
per mile,
Stream Regulation

Figure allowed by U, S. Bureau of Reclamation as value < Curecanti fer
stream regulation.

Irrigation
No erndit allowed as yet, but some credit surely should be given here.
Flood Ccptrol |
This f'igure taken from . S. Bureau of Reclamation report,
Industrizl Benefits
No credit allowed as yet, but some credit surely should be given here,
Domestic Use.
No credit allowed as yet, but some credit surely should be given here.
Recreation
No credit allowed as yet, but some credit surely should be given here.
Salvage Value
1k.5% estimated salvage value is the same percentage as U, S. Bureau of
Reclamation estimated salvage value of 9L0,000 A.F. reservoir and poWer
facilities.
Annual Costs
%M and replacement costs were determined from a direct ratio between the
costs shown in the U, &. Bureau of Reclamation report, and the costs shown

in this report. For exarple, power plant costs were determined as follows:
U, S. Bureau of Reclamation total cost $5,735,000

Revised total cost 8,831,900
Ratic = 1,54

O&M, U. S, psureau 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

A11 other 08 and replacement costs computed by same method.



17.

18.

19.

20.

2l,

22,

23,

2l

25-

Interest During Construction

This figure was derived from a direet ratio of the total cost to be
charged to power in the U, S. Bureau of Reclamation report, and the
revised cost to be charged to power, times the interest shown in the
U. S. Bureau of Reclamation report, as follows:

47,965,200 / L9,302,000 = ,9728

9728 X $3,700,000 = $3,599,360

Total Initial Investment

Sum of total construction cost allocated to power, and the interest
during construction, as in the U, S, Bureau of Reclamation report.

Initial Investment Amortized aver 50 year period
The same procedure was followed here as in the U. 5. Bureau of Reclamation
reports 50 year interest plus the initial construction cost allocated to
powe:r, divided by 50, gives the annual capital costs.

Annual O&M
Total of all annual (&M and replacement costs, summarized in line 15,

Total Annual Cost

Sum of annual 0&M and replacement and annual capital costs., Sum of lines
19 and 20.

Total Sialable Generation
The 140,000 KW plant shown in the U. S. Bureau of Reclamation report was
egtimated to produce 195,000,000 kwh, salable generation. Therefore, a
ratio of 68/L0 X 195,000,000 gives a net salablé generation of 331,500,000
kwh,

Hill Rate for Repayment

This figure was obtained by dividing total annual cost by total annual
salable generation.

Cost of Alternate Steam
The 1], S. Bureau of Reclamation report showed altermate steam at $25.40

per year for demand, and $.00317 as energy cost. Therefore, cost of
stean is as follows:

capacity charge - - 68,000 X 25.L0 = = = = = = = $1,727,200
energy charge - - - $.00317 X 331,500,000 - - - - 1,050,855

total $2,778,055
Benefit to Cost Ratio

This is the ratio of the cost of steam to the total annuel cost of the
revised Curecanti plan, as follows:

2,778,055 = 1,56

1,319,571




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 steam should be on total generation.
Since the U. 8. Bureau of Reclamation report showed 20% million, kwh
generated, with L40,00C KW plant, 68,000 B¥ would have a total gener-
ation of 355,300,000 kwh, to produce 331,500,000 xwh salatle. There-
fore, the cost of steam should read as follows:

capacity & 25.40 X 68000 $1,727,200
ensrgy ¢ $ .00317 X 355,300,000 1,126,301

total $2,853,501
and the benefit to cost ratic as follows:
2,853,501 = 1,455

1,950,996

- =



1-Total Supply - v rn M

COLORADO RIVER WATER SUPPLY IN CCLORADO

!

Total supply o Colorado as
given in Hill Peport page 10

2=-Present Irrigation in Basin

(2)

(b)

3= Present Trans-FMountain Diversions

Lands irrigated - 790,600
acres, as developed on
page 35, Engineering Ad-
visory Coxmittee Report
and used in Hill Rseport,
page 19, Consumptive use
is 790,600 x #1,265

Additional lands not
fully considered in Hill
Report. Total irrigated
lands is 790,600 # the
33,172 increase allowed
by Hill + 35,928 not
considered by Hill for

a total of 910,000
acres, Additional land
to (a) above is 33,472

+ 85,928 for a total of
119,400 acres, Consump-
tive use is 119,L00 x
¥14265 4

Total
(Hill Report 1,035,000)

Balance

R

December 10, 1953

! h ]
it g T o
:\:_}( . :.«‘T' a ,'rf; 1"",”“"-.

1,000,000 A.F,

151,000 A.F,

1,151,000 A.F.

Eeported on page 17 of Hill Report

Balance

-

£

Yoo

#Rate of consumptive use developed in Hill Report mpge 19
as 1,000,000 divided by 790,600 or 14265 A+F. Der acre,

3,100,000 AJF,

1,151,000 A.F.

1,949,000 A.F.

377,000 A,F,

1,572,000 A.F.




= Other In-Basin Fresent Depletions

Reported on pege 17 of Hill Report 37,000 AJFa

Balanes (Hill Report 1,650,000) 1,535,000 A.F.

5~ Committed Trane-Mountain Deplations

(1) Reported on page 18 of Hill
Report ae 100,000 + 28,000 7 !
or 128,000 128,000 A. Fa

(2) Reported on page 53 of Hill
Report as 17,000 for Colorado
Springs =nd 72,000 for

Fryingpar-Arkansas 89,000 AF.
Total 217,000 A.F. 217,000 ALF.
Balarce 1,318,000 A.F.

6~ Industrial Use Allowance in Basin

Recommended in Hill Report on

page 148 as 30,000 and increased

100,000 to 40C,000 AJF. to allow

for possible water use processes

for shale and for other industrial

uses in Western Colorados 100,000 A.F.

Balance 918,000 AF.

7= In-Bagin 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 iz 790,000

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

Consumptive use 173,000 x #1,265, 219,000 A.F.

Balance 699,000 A.F.

#Rate of consumptive use developed in Hill Report page 19
as 1,000,000 divided by 790,600 or 1l.265 A.F. per acres




8~ Mexican Treaty Obligation

Possible obligation dus to Mexican

Treaty; Estimated as 51475 of 1/2 of

1,000,000 A,F. Page 66 of “The

Colorado River™, published by the

Bureaun of Reclamation in 19.6. 259,000 AJFa

Balance 110,000 A.F.

9- Additional Water Uses Reported by Hill

A= Desirable Water Uses as
Reported ty Hill,

1= Trrigatibn expansion within
the basin within a subsidy
of ¥3L00 per acre
(new lamd equivalent) as
fiven in Hill Report,
pages 23, 29, 30 and 3k, 366,000 A.F.

2= City of Denver Blue River
diversion as given on '
page 52 of Hill Report 177,000 A.Fa

513,000 A.Fe 543,000 AJF,
Defic:ent 103,000 A.F.

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

1~ Blue~Sovth Platte diversion
requiring a subdidy of
$1000 per acre as given on
page 5l of Hill Report 253,000 A.F.

2= Cunnison-~Arkansas
diversion regquiring a
subsidy of $1250 per acre
as given on page 56 of
Hill Reporte 500,000 A.F.

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

# The subsidy of $LOO per acre ig less than the required
subsidy for the Fryingpan-Arkansas Projects
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COLORADO RIVER STCRAGE PROJECT

CURECANTI UNIT

(ver the past several years considerable work has been accom-
plished in an effort to set forth uniform standards and procedures
for evaluating projects for the development cof the Nation's water
resources. While all agencies concerned with water resource project
develepment are still not in full agreement, certain criteria have
becn recognized as necessary to assure the maximum rcturns from proj-
cet irwestments.. Present procedures require a domonstration of the
economic feasibility of not only the over-all project but of each unit
end separable purpose thereof. Expenditures for any purpose served
by the project are limited to the lowest cost altcrnative development
to provide the same benefits,

Power production and physical data are shown on sheet A for
2,500,000 acre~-foot and 940,000 acre-~foot reservoirsat the Curecantil
site, For the purpose of comparing the large and small storage plans
for developing the Curecanti site on the Gunniscn River, all costs
for ezch plan were first assumed allocated to power, These costs and
the cemputation of the required unit cost per kilowatt-hour of salablc
energy for project repayment in 50 years with 2% percent interest are
shown on sheets B and C. Alsc shown on ghéets C and D are the compu-
tatiors of benefit-cost ratios for the twe plans. The project bene-
fits zre based on the estimated annual cost of producing equivalent
steam power in the area as shown on data summary sheet B. Thc mrojcet
costs include construction costs, interest during constructicn at 2%
percent, a salvoge credit equal to the estimated present value of
project feecilities after 50 years of operation, and the estimated
annual cost of operation, mrintmmance, and replacement.

The rcguired unit encrgy sale rates and the bencfit-cost ratios
show that with all costs allocated to power ncithur plan can be justi-
fied economically since their costs exceed those of the lowest cost
altemative. In both computations the 940,000 acre-foot reserveir,
though it can't be economically justified under present conditions,
appears more favorable than the larger development, This is the result
of confining tne analysis to at-site bencfits and favors the small
storage reservoir. In the case of a large reservoir a net contribu-
tion from storage to the dry pcriod flow of the Golsrade River at
Lee Ferry can be shown as the besis for claiming an irrigation (hold~
over storage) allocstion. However, with the small reservoir the net
contribution over successive 10-yecr perisds is negligible. The act-
ive storage is so limited that it is of value only for regulation of
seasonal runcoff since in most yeers the runoff during May ard June
cxceeds the active sterage caprcity. Also consideration must be given




in evalueting net contribution to the cvaporation losscs which in
any 1J-year period would total nearly one-half of the evailable act-
ive capacity.

The justifieble allocaticn of large Curccanti costs to irrige-
tion ander present evaluation criteria cannct bo determined a2t this
time, however, if procedures similar to those used in the December
1950 Zolorado River Storage project report are followsd, approxi-
metely $30,000,000 of the joint costs could be allocated to irrige-
tion, This would result in a reguired sale rate of 8.4 mills per
kilowatt-hour, still in excess of the cost of the steam altcrnate
tut waen evaluated with the assumed salvage credit in an economic
analysis would result in a benefit-cost retio of approximately 1.0,
Even though both the assumption as to salvage values and the irrige-
tion a2llocation are still controversial subjects, it should be
rumemoered that no elaim for o "hold-over storage" allocatinn can be
supported for the smell reservair plan,

) A review of the data submitted by Mr., Larson to the Policy and
feview Committ ee--Gunnison River Storage during December 1951 and
January 1952 shows that the added potential downstrecam benefits with
2 large reserwir at Curecanti have already been cutlined. As was
pointed out in these letters any reduction in copacity from the lorge
Curecanti would result in decreased power with comparable increasucs
in unit costs at the Crystal and Whitewater. This would alse apply
to potentinl run-of-river developments such as utilization of the
1,000-foot power head through the Black Canyon.
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REVIEW OF F. M. PETERSON FROPOSAL
940,000 a.f. Curecanti Reservoir
9-mile Pressure Tunnel and Power Plant

by
Region 4~-Bureau of Reclamation
December 15, 1953

PHYSICAL FEATURES

Item Peterson Study Bureau Adjustment
Curezanti Reservoir capacity 940,000 a.f. 940,000 a.f,
Pressure tunnel length 9 miles 8.5 miles
Tunnel dismeter 1/ 12,5 feet 14.3 feet
Tunnel capacity 1/ - 1,585 ofs

Head loss 10 feet/mile 8.8 feet/mile
Powerplant firm capacity 1/ 68,000 kw 48,000. kw

Enerzy generation (sal-

able) 331.5 million/kwh/yr.(1931-1947 average 332
Energy generation (sal~- ( M, kwh/yr
able) 1/ (min. year 260
( M, kwh/yr.
COST ESTIMATES (Jan. 1953 Prices
Construction Costs
Dann and Reservoir $37,887,000 $37,887,000
Poverplant and appurtenances 8,143,700 8,640,000
Pressure tunnel 16,602,300 23,400,000
Tensmsson  Trensmountadn 2/ 1,750,000 Ly, 652,000
Total construction cost $64.,383,000 $74,579,000
Interest during construction 3,482,000 4,670,000
Annuzl Costs (O&M & Replacement) 3/
Dam and reservoir $27,881 $18,000
Powerplant and appurtenances 201,356 184,500
Pressure tunnel (incl., in dam
end reservoir costs) 16,000
Trensmission : 38,874 100,000
Total annual O&M& replacement $268,111 $318,500




REPAYMENT ANALYSIS

Peterson Study Bureau Adjustment

Total construction cost $61,,383,000 $74,579,000
Interest during construction 3,482,000 4,670,000
Irrigation allocation 8,300,000 8,100,000
Flpoed control 350,000 350,000
Salvage 9,336,000 0
Power repayment 49,879,000 70,799,000
Anmual payment 4/ 1,551,460 24496,200
Annual costs 268,111 318,500
Total ammual repayment 1,819,571 2,814,700
Required mill rate 545 EBas5

BENEFIT-COST ANALYSIS

Anmmal Economic Costs 1,819,571 2581k, 700
From alove
Less salvage (already inclnded) -359,000 5/
$1,819,571 2,455,700

Anpual Benefits

Capacity value 1,727,000 1,222,000
Energy value 1,051,000 1,051,000
Total benefits $2,778,000 $2,273,000

Benefit—Cost Ratios

Peterson Study: 1.53
Bureau adjustment values ,92

1/ The cost of pressure tumnel was estimated using Bureau curves
indexed up by a factor of 2.15. This value to present should be 2,56.
The value of 25% for engineering, etc., should be 19%, The 12.5 foot
diameter tunnel assumed for the estimate is not sufficiently large to
accommodate even a 48,000 kilowatt power plant let alone a 68,000 kw
plant,, Based on an analysis to utilize up to 1,345 cfs through the
tunnel and restrict the velocity to a maximum of 10 feet per second
and a head loss of slightly less than 10 feet per mile it was found
that a finished tunnel diameter of 14.3 feet was required, This
would result in an average anmal generation of 357 million kilowatt-
hours per year during a period similar to 1931-1947. The firm capa-
bility for this diameter tumnel and net reservoir heads was 48,000
kilovatts which corresponds to an 85 percent plant factor with the
average amual generation, This is very close to a mractical maxdimum



when the 83 to 9-mile tunnel length between reservoir and power
plant is considered. With the 14,3 foot tunnel and appropriate
indices the tunnel cost was estimated at over 23 million dollars,
at minimum head would be 16} feet,
kilo o H

2/ The cost of a 115 kilewest line from Curecanti to Gurnison,
Montrose, and Grand Junction with step-up and step-down transforme-—
tion was estimated at §4,652,000 which is §95 per £¥8 and represents
an energy cost of only .8 mills per kwh. The cost &f alternate
stean used for benefit-cost analysis includes transmission and sub-
station costs totalling $60 per kw and was based on two separate

25,000 kw st eam plants located at the best points to serve the
local market area.

3/ The annual cost of O&M and replacement shown for the dam,
tunnsl and transmission system should be increased to compensate
for the increased construction costs, The O0&M and replacement cost
for the powerplant of 68,000 kilowatts of $201,356 is much too low
wit is somewhat higher than the $184,500 estimated for the 48,000
kilowatt plant size that can be justified with this type of
development .,

Their item 19 under cost comperison gives a value of
1,551,460 for amortization of $49,880,000 at 2% percent interest
over 50 years, This was computed wrong--a factor of ,J03525¢ ,03%258
should be used which when used with their cost would give
$1,758,670.

This is the annual equivalent of the present worth of sal-
vage at the end of 50 years for the costs shown under Bureau
adjustment ,



F.O0,Bex 2100
grand Junection, Colo.
December 31, 1953

Mr. Iven C. Crawford, Director
Colorado Water Conservation Board
212 state Office Building

Denver 2, Colorade

Dearr Mr, Crawford:

Attached is a summary of my study of the
increase of irrigated land in Western Celorado
by private initiative, as presented to the
Conference Cemmittee on December 10, 1953,

I have attempted to prepare this summary for
use in the minutes of the committee and have,
therefore, omitted any reference to the charts
and graphs, as used in the dlscussion of this
study with the Committeas,

Youra very truly,

. ;J, . r Z: )
/{-(’ '/1'7//’-/2/

C. He Jex

CHJ:bw
>

iiic'-‘ij

JAN

Enclosure

Viip

~4 1954

1



Appendis. T

SUMMARY OF STUDY BY C. H. JEX ON THE
INCREASE OF IRRIGATED LANDS IN WESTERN
COLORADO BY PRIVATE INITIATIVE

It appears to those acquainted with agricultural development
in Westsrn Colorado that the Hill Report has not given adeguate
congideration te the privately financed agricultural development
now taking place im the basin. In recent years a large number
of pew irrigation ditches have been comstructed for the diversion
of irrigation water frem the several streams of the area, and
also a large number of water sterage reservoirs have been con-
structed for Irrigation purposes.

The Hill Report provided for only a very small increase
in consumptive use of water above the figure reported by the
Engineering Advisory Committee to the Compact Commission in 1948.
Also, the rejort of the Engineering Advisory Committee shows only
a small expansior over the irrigated lands, as measured by the
Bureau of Reclamation im 1937. The 1937 survey of irrigated lands
of Western Cnlorade 13 the only complete, detailed informatien
available for the entire area of Western Colorado, requiring
that estimates be used to reflect the expansion of irrigatiean
that has taksn place since 1937.

Using the figures of the 1937 land survey by the Burean of
Reclamation as a base for complete basin coverage, énd Knowing

that the irrigated lands in at least three separate sectiens of




the basin have been re-gsurveyed and re-measured la recent years
by the Bureau of Reclamation, and knowimg also that crop report
information or irrigated acreage 1ls available for the year 1937
and the present time for the Uncompahgre Valley in Montrese and
Delta Counties and for the Grand Valley in Mesa County, a tabu-
lation 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 ag follows:

SUMMARY OF INCREASE OF IRRIGATED LANDS OF WEZSTERN COLORADO

Location of Lrrigated Trrigated Increass Percent
Sample Area 1937 {Acres) 1952({Acres) in Acres Increase
Colo.River Basim

above Palisade 162,910 195,300 32,390 19.9
San Miguel River

Rasin 19,980 24,,270 4,290 21.5
Little Snake

River Basin 11,180 13,740 2,560 22.9
Uncompahgre

Valley 62,270 71,230 8,960 14.4
Grand Valley 63,200 74,980 11,780 18.6

TOTAL 319,540 379,520 59,980 18.8

P,

The results of the study ef the five sample a;Eés, ﬁhieh

constitube 42% of the irrigated lands of the basin show that an
average increase of 18.8% has taeken place between the years 1937
and 1952. If this same rate of expansion is applied throughout

the basin, the increase in irrigated lands since 1937 1is

-2 -




143,500 scres. 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 H1ll Report (Page 15) gives
a summary figure of 824,072 acres, which is 86,488 acres less
than the total as determined from study of sample area data.

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 inltiative, the question may well be asked:
What may we expect to take place during the next thirty years
if sufficient water remains available for additional expansion?
AS a basis of estimate on the probable future expansion, we
again turned to the receat study of the Bureau of Reclamation
in the Colorado River Basin above Palisade.

After the completion of the land clagsification work in
the basin, the Bureat of Reclamation made a study of what 1t
termed "Lands Best Sulted for Development by Private Interests®.
The lands thus considered are lecated such that they car be
gorved water by extension and emlargement of existing irrigation
facilities by the construction of new relatively inexpensive
ditches for the gserviag of small tracts of land and the pamping
of water under low pumping heads. The totzl acreage of land
designatec by the Bureau as likely to be developed by private
interests is 40,215 acres for the Colorado River Baslin above
Palisade. By projecting the same allowance for other portionms

ef Western Colorado for similar development, it is concluded

that by private initiative we may expect an additionral 160,000

_3_




acres to he irrigated. Based om the past rate of expansion,
we may anticipate that 173,000 acres of this expansion will
take place within the next thirty-year period.
F~om study of the Hill Report and from a check with
Mr. J. R. Riter, who advised with Mr. Hill on irrigatien
depletions, it is concluded that the Hill Repert failed te
make any allowance for at least 266,000 acre feet o6f consumptive
use water as discussed aboeva., This Pigure is greater by
66,000 acre feet than the Hill Report {Page 53) shows as a

total available for future trans-mountaln diversion te Eastern

Celorado.
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The Curecantl unit of the Colorade River Storage project is
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 1350 included plans for development
of the Curecanti and Crystal reservoirs and powerplantss. The Curecanti
unit recommended in that report was for a reservoir capacity of 2,500,000
acre-feet. 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 Biils before the last session
of the Congress contained the recommendation of the State of Colorado
that the Curecanti unit be limited accordingly. Since the cost of power
produced by the smaller dam was somewhat higher than the cost of pawer
produged by alternate means, we have endeavored to work cut a plan for
improving the economic feasibility of this unit.

Reconnaissance studies of a modified plan are now well advanced
and indicate that a greater znd more economical utilization of the power
resources 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 invegrated system of four dams and powerplants.

It ig planned primarily for hydroelectric development and would also pro-
vide benefits from flood control, recreation, and ultimately from irriga-
tion and other uses dependent upen river regulation or replacement storage.
The reservoirs would extend some LO miles along a section of the Gunnison
River between the town of Gunnison and the Black Canyon National Monument
but would lie above and outside the boundary of the wmonument. Each of the
features included in the unit under the modified plan would be dependent
for maximum 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 end would provide the major portion of the system's stream regu-
lation. The three downstream reservoirs referred to as the Narrow Gauge,
Morrow Foint, and Crystal Reserveirs, in that order, would be primerily
for development of powsr head with only nominal active storage capacities.
Sufficient active capacity, however, would be provided at the Morrow
Peint site for some seasonal regulation of stream inflows below Blue Mesa
Dam. Smrall amounts of active capacity would also be necessary at the
three downstream sites for successive re-regulation of releases from up-
stream reservoirs to permit flexibility of power production in conformance
with power load patterns. Releases from the Crystal Reservoir, the lowest
site in the system, would be meintained to provide optimum use of water
downstrean for irrigation and other uses in addition to generation of
power at the Crystal aite.

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 Mesa 350 940,000 740,000 51,000 $36, 500,000
Narrow Gauge 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
Transmission .
aystem 11,500,000
Total %co 1,039,000 784,000 152,000 88,500,000

Operation, maintenance, and replacement costs for the unit are
estimated at a total of $863,000 anmally.

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
deliveraocle to power load centers after allowing for transmission losses
would be produced annually. Of the total, about 213,000,000 kilowatt-
hours would be produced at the Blue Mesa powerplant, Market studies show
that the potential power could be marketed within a reasonable period
after completion of construction., The plan is adaptable to scheduling
construciion 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 powerplant with the other dams and powerplants added later consistent
with power load growth,

A1l of the flows of the Gunnison River would not be controlled
by the reservoirs of the unit. Flows of flood magnitude, however, could
be reduced and much of the flood damage along the river under present cendi-
tions would be reduced. The Corps of Engineers has tentatively estimated
that flood control benefits would amount to $10,000 arnually. The National
Park Service has tentatively estimated that the recreational value of Cure-
canti Reservoir would amount to about $20,000 anmally if adequate recre-
ational facilities were provided., No evaluation of the recreational
potentialities 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.




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 mde at this time to river
reguletion for future irrigation and other consumptive uses.

(c) Costs of the unit and of alternative steam power for
comparative purposes are based on amortizing costs with an interest
rate ¢f 2,5 percent over a 50-year period of analysis. Taxes are not
included in the amlysis.-

(d) Average fimm energy production deliverable to load
centers is based on estimated 20-year depleted streamflows for the
1931-LL streamflow conditions and estimated power transmission losses.

(e) Present worth of the estimated salvage value at the end
of 50 years was deducted from construction costs in computing the
benefit-cost ratio.

(f) Delta, Lontrose, Grand Junction, Nucla, and Gunnison,
Colo., were assumed a&s power market load centers for the study.

General results of the reconnaissance appraisal on the above
basis for the Curecanti Heservoir and Blue Mesa Dam and powerplant
alone and 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)
Averags cost per kilowatt-hour 9.4 mills 6.5 mills
Cost par kilowatt-hour of
alternative steam power 9.0 mills 8.3 mills
Benefit-~cost ratio 1.1 to 1 1.h 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 unity if 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 development ard to confimm the present reconnaissance appraisal.
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COMMITTEE AND BCOARD ACTICHNS

RELATIVE TG CURECANTI PROJECT

Following, in chronological order, there is set forth
the several Committee and Board actions which have taken
place with regard to the Curecanti Project:

1. The Policy and Review Committee, Gunnison River Storage,
a Committee 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.f.

Whitewater 880,000 a.f.

Crystal 510,00Q a.f.
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
considered as conditions precedent and the points on pages
20 and 2. under Paragraph 14 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 Qctober 6, 1953, Director Crawford addressed the
following letter to Douglas McKay, Secretary of the Interior:

My dear Secretary McKay:

The Colorade 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 that 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 Beoard go »n 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

energatically to bring about the feasibility of the
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Curecarti (940,000 acre-feet) under the present order A-47,
or if that is impossible to achieve, the Beard will work
actively to the end that the order A-47 be changed or
modified so that Curecanti (940,000 acre-feet) be determined
as a feasible prcject. (The 940,000 acre-feet reservoir has
a maximum water surface elevation of 7,520 feet).” Motion
carried 6-3.
6. At 3 meeting of the Colorade Water Conservation Board
held on January 14, 1854, the Board by resolution pointed out
that the known reservoir sites which together might store up
to 3,000,000 acre feet of water were Curecanti on the Gunnison
and DeBeque on the Colorado River., The Secretary of the
Interior was urged to expedite the investigation and study
of projects which will furnish the requested storage.
7. Resolution from Gunnison Watershed Conservation Committee,
“Gunnison, Coloradoe

May 4, 1954
Ivan C. Crawford
Director Colorado Water Beard
State Office Bldg.
Denver, Colorado
Dear ‘Mr., Crawford:

Enclosed is a copy of the resolution that was passesd by
the Gunrison Watershed Conservation Committee at a meeting held
on April 22rnd.

This resoclution 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.”
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RESOLUTION

WHEREAS, in 1951 the Gunnison Watershed Conservation
Committee passad a Resclution 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 Watérshed area on the question of the
construction of a larger Curecanti Reservoir with a storage
capacity of approximately 2,500,000 acre-feet, and in order
to ascertain the present attitude of the people, a number of
meetings have been held at various points in the area, and
the opinion of various active representative organizations
has been sought and obtained, and as a result of suck meet-
ings, it appears that the people of the area are overwhelm-
ingly &gainst the erection of the larger Curecanti 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 capacity, 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
Cunnison 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 chronoiogical order 1 am setting
out the several Committee and Board actions which have taken
place with regard to the Curecanti Project:

1. The Policy and Review Commifttee, Gunnison River Storage,
recommended to the Colorado Water Comservation Beard under
date of April 3, 1952, that the Board approve Plan E which

consists of storage at

Curecanti 940,000 a.f.
| | Whitewater 880,000 a.f.
L Crystal 510,000 a.f.

}
/ .
e Board approved this report at its meeting on May 5, 1952

‘{as-shown in the Minmtes for that date, page 68,

/
LI
3

/ ‘. On account of some minunderstanding and different
:interpretatioas of certain restrxctlve clauses in the

/7 Connittee Report of April 3, 1952 the Counittee was called
8 ther on May:25; 1953, at which time the Committee amended

s report by stating thatithe points listed on priye 18,

- {Paragraph 13 be considered as conditions preceddnt and the
ints on pag.:s 0 23 21 wnder Paragraph 14 be considered
g Fi
“as) reconmendations. No change was recommended with regard ::

rf the gereral plan. This recommendation was brought to the
/ jfpkﬂd&orado Water Conservation Board at its August 6, 1953 meeting
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3. At the meeting of the Colorado Water Conservation Board
on November 10, 1953, "My. Dutcher moved that the Colorado
Water Conservation Board go on record that it will favorably
recommend the Curecanti project for the first phase of
c_levelopn-ent under the Colorado River Storage Project and
Participating Projects when final action is takem on the
project report by this Board, and that the Board work/
energetically to bring about the feasibility of the
Carecanti (940,000 acre-feet) under the presemt order A-47,
or if that is impossible to achisve, the Board will work
actively to the end that the ofder A-47 be changed or .
modified so that Carecanti (940,000 acre-feet) be determined
as a feasible project., (The 940,000 acre-feet reservoir has
a maximunr water surface elevation of 7,520 feet).”

4, On October 19, 1953, Director Crawford addressed a
letter to M. B, Benmmett, Jr., Director of Plamning, Bureau
of Reclamation, Department of the I texior, and enclosed in
that let‘l:a;‘f the resolutioa of the Policy and Review Committee
passed at the meeting held May 25, 1933, relative bo
paragraphs 13 and 14 of the report of April 3, 1852,




5. On Cctober 6, 1953, Director Crawford addressed the
following letter to Douglas McKay, Secretary of the Interié::
Ny dear Secretary MckKay:

The Colorado Water Conservation Board at
a meeting held om May 5, 1952 approved the Curecanti
Storage Unit (840,000 acre feet) subject to the
report of the Policy and Review Committee (committee
authorised by the Board) of the Gumnison River Storage,
a report made to, and approved by, the Colorado Water
Conservation Board,

The Board urges that this project be included
in the injtial authorization by Congress for con-
struction of units of the Colorado River Storage
project.

Sincerely yours,

Ivan C, Crawford

Director

6. At a meeting of the Colorado Water Conserfation Board
held on Jammary 14, 1954, the Board by resolution pointed out
that th; known reservolir sites which might store up to
3,000,000 acre fegg of water were Curecanti on the Gunnisom
and DeBeque on the Colorado River, The Secretary of the
Interior was urged to expedite the inveatigation and mkndy
of projects which will furnish the requested storage.



7. “Gunnison, Colorado
May 4, 1954

Ivan C., Crawford

Director Colorado Water Board
State Office Bldg,

Denver, Colorado

Dear Mr. Cyawford:

. Enclosed is a cbpy of the resclutiom that was passed
by the Gunnison Watershed@pmservation Committee at a
meeting held on April 22nd,

: This resolution was passed aftar the committee held a
series of meetings throoghcat the Cunnison area, At these
meotings the paople of the area were given the opportunity to
express their wishes with respect to the large Curecanti Dam,

Thank you foxr your cooperation.
Yours truly,

s} Guy J. Cox
Mgr.”

RESOLUTION

WHEREAS, in 1951 the Guhnison Watershed Conservation
Committes passed a Heaolwtion in support of the construction
of a Curecanti Dam and Reservoir with a high water laver of
approximately 7,520 fest above sea level, affordimng tgqtal
storage capacity in the neighborhood of 940,000 acre-ff§ot; and

WHEREAS, it has been the desire of the members of this
Committea to ascertain the present attitude of the residemts
of the upper Gunnison Watershed area om the question of the
construction of a larger Curecanti Reservoir with a storage
capacity of approximately 2,500,000 acre~feet, and in order
to ascertain the present nt{:itnde of the people, a mumber of
meetings hive been held at various points in the area, and
. the opinion of variocus activ e representative orgamisations
has been sought and obtained, and aa a rewa}t.of such meetings,
it appears that the people of the area are overwhelmingly
against the erection of the larger Curecanti Da=m.

NOW, THEREFCRE, BE IT RESOLVED that the Guwmnison Watershed
Conservation Committee reaffirms its commitment not to oppose
the smaller dam and reservoir of not to exceed 940,000 acre-feet
capacity, but is unalterably opposed to the construction of a
dam and reservoir at or near Curscanti in excess of that

capacity.




The above Resoclution was duly adopted at a meeting
of the Gunnison Watershed Conservation Committee held at
Gunnison, Colorado om April 22, 1954.

fa] 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: #] move that we approve the Curecanti Unit

as revised as an initial project. The motion was ssconded
by Mr. Dille, and upon vote being taken, the motion carried

unanimounsly.
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CURECANTI UNIT

SUMMARY OF PHYSICAL DATA ON DAM AND RESERVOIR

2,500,000 940,000
af res. af res,
Present river elevation 7,165°
Max water surface elev. 7,6357 7,520
Dam crest elevation 7,640° 7,525'
Initial total storage 3,500,000 af 940,000 af
Initial active storage 2,010,000 af 500,000 af
Sediment passing site Est., at 300 af annual average
Maximum water surface area 18,200 acres 9,400 acres
Height of Dam above River 475" 3607
Structural Height 5107 3957
Crest Length 1,240’ 850’
Volume of concrete in dam 1,745,000 cu. yds. 720,000 cu. yds.
Spillway capacity 48,000 cfs
1931-1940 average annual
streanflow at site

Initial conditions 876,000 af

Year 20 conditions . 774,000 af
1914-1947 average annual

streamflow at site

Initial conditions 1,142,000 af

Year 20 conditions 1,006,000 af
Average annual evap. loss 32,000 af 18,000 af

SUMMARY OF DATA ON POWER PRODUCTION

Max. power head 470’ 3557
Est. rated head 390" 295’
Est. average annual generation 330,000,000 kwh 209,000,000 kwh
Salable generation 308,000,000 kwh 195,000,000 kwh
Power plant capacity 54,000 kw 40,000 Kw

ALTERNATE COST OF STEAM POWER

(West Central Colorado Based on Federal Financing at 24% interest
and a 25,000 Kw plant)

Plant investment at $203,00 [kw

Substations at $ 30.00 /[kw

Transmission at 3 30.00 [kw

Thermal efficiency at 13,800 BTU per kwh generated
“1el cost $.246 per million BIU

Animal capacity value = 925,40 [kw

Annual energy value = $.00317 [kwh of salable energy
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SUMMARY OF ESTIMATED COSTS

2,500,000 940,000
af res. af res,

Construction Costs
Tand and land rights $815,000 $670,000
Relocation 7,860,000 6,280,000
Dam-spillway-outlet works 61,465,000 30,200,000
Power plant 7,054,000 5,735,000
Transmission 7,668,000 5,680,000
General property 1,106,000 ___'&7,000
Totals $85,968, 000 #49,302,000

fAnnual costs

Dam - O&M 19,000 11,200
- Replacement 14,200 6,800
Power Plant - O&M 112,900 8¢, 000
- Replacement ' 68,700 45,800
Transmission - O&M 62,700 46,500
- Replacement 99,000 _73,300
Totals 376,500 $279,600

COST COMPARISONS - (All costs allocated to power)

Initial construction cost 385,968,000 $49,302,000
Interest during construction 6,430-.090 3,700,000
Total initial investiment $92,398,C00 $53,002,000
Initial investment amortized over a 50-year repayment period
With interest at 2%% 3,258,000 : 1,368,900
Annual O&M & replacement ...376,500 279,600
Total annual cost $3,634,500 ., 148,500
%211 rate requirement for
repaymen- 11.8 mills Jkwh 12.1 milis 'kwh

BENEFIT_GOST ANALYSIS

Benefits measured by annual cost of alternate steam --
capacity - 54,000 kw at 4$25.40 - #1,372,000 40,000 Kw _ $1,016,000
energy - 308 million kwh at
$.00317 = 976,000 195 million
kwh = 618,000
Annual benefits $%2,348,000 $1,634,000

Tri cost evaluation credit is taken for present value of reservoir
s-1vage of dam and power facilitics after 50 years estimated at
$.2,500.000 for large and $7,150,30C for small reservoir - resulting
bepefit-cost ratios are:
2,500,000 af res. = .74
940,000 af res. .86

=




Curecanti Unit

{Cost Comparisons (consideration given to p0551b1e irrigation
allocations))

The attached tables show results of preliminary incremental
analyses of Colorade River Storage Project units with and without
assumptions of cost allocations to irrigation {holdover storage or
river regulation), It can be seen that even with a $30,300,000
{437) 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 pay out remaining costs within the specifiea 30 -year
period. This is in excess of the cost of energy produced by an
alternate steam development under Federal financing. With an
assumed salvage cof 512,000,000 in additien to the irrigation alloca-
tinn, the benefit-cnzt ratio of the large development is approximate-
ly unity.

Bn analysis based on all costs allocated to power with saivage
limited to the present value of the equivalent capifa} costs of an
alternate steam development would result in a benefit-cost ratio far
below unity (.59 for large Curecanti).

It can be seen from the preceding pages that a large irrigetion
‘allocation is required to show feasibility of any development at the
Curecanti site. In the case of a large reservoir a definite net
contribution to the flow at Lee Ferry can be shown as the basis for
claiming an allocation. However, .with a small reservoir at Curecanti,
as iith the Limited storage at the Vhitewater site, th-~ net arntri-

bution over successive 10-year periods is negliaiple.



The active storage at both sites is of value only for seasonal re-
gulation since in most years the runoff during May 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 10-year period at each site would total nearly one-half

of the active capacity. Without 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.
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Frobakle Cost t& Produce Electrie Energy in a Steam

Plant Near Qumison, Colorado with

Pederal Financing at 244 Interest

Banic Asauqtim

Amprttzation period - 50 Years

Sinking fund requirement at 24§ interest - 1.03%
Useful life of equipment :
8team pover plant 35 years
Interim replscement faetor (24§ interest) = 1.82¢
Transmission system 40 years
Interim replacement factor = 1.h54
Bubstation equipment 28 years
Interim replacement fastor = 2.51%
Ammusl fixe} sharges exclusive of taxes.
Pover Plant Transmission Substations
Interest : 2.50 2.50 2.56
Interim Replacements 1.82 1.48 2.51
e 12 12 .12
Total 50T 5.1% 6.1
Investeent
25,000 Kx Steam elsctrie plant $203.00/Kv
Associnted Transeission 30.00/Xw
Substations 30.00,/Xw
Flant Brficiency 13,80Q BT per net Evh
Fuel (ost $ .2h6 per million BTV

Amnual Cost of Capaclty - per kw

Fixed Eha.rgg:_s_
Pover Flant $203.00 x 5.4 = $11.10
Transmission 30.00 x 5.13% = 1.5%
Substations 30.00 x 6.16% = 1.85

Total fixed Charges $18.49
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Fotal Fixed Charges $15.49

Annual operation snd maintensnce expense
exclusive of fuel and ipnterizx replacements

Bteam Flaut per Kw 5.00
Trangmlssion $30.00 x 2% &0
Substations 30.00 x 2% .60

Total O & M 6.20 6.20
Totel Ammual Cost per Kw . $20.69
Energy chexge per Kvh = 13,800 x .246

- 003k
1,000,000 $0.603

Hotes
1. Above mukes no allovance for payments 1n lieu of taxes.
2. Yuel cost of $0.246 per million BTU is fairly high for the Gunniscp &res.

3. Transmiesion and subatation estimate is very rough since extent aof
gystex is uwoknown,
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CURECANTI PROJECT

/4

Bafore approval by the Colorado Water Conservatiom
Poard, & comittes was astablished to study the Curecanti
problem. Thisx comuittes was kncwn as the “Policy and Review
Committes, GCuanison River Storage™. Mesbership of that com-
nittee imoluded C, K, FPeast thea Director of the Colerado
Game and Fivh Department, It held its first mseting on Bepten-
ber 28, 193], GSeveral more meetings were held in vhich repze-
%{gtfg p! the Game and Pish Commission participated and em
Bessaber 10, 1052, at a meeting of the Committes, & rescumends-
tion was approved vhieh (1) desigmated the mmall Curecanti D=
as the oms to be built and (3) asked for additional storsge
eapacity on the Gusnison River or on its tributaries above the
Gunnison Turmel,

Om April 11, 1933, the Game and Fish Commission by
lettar motified the Vater Comservetion Board of its approwl
of the report of the Gunnisen River Storage Foliey and Review
Cammittos.

The recczmendaticns of the Folicy and Review Comuities
were approved by the Colorado Vater Conservatiom Boaxd at its

meeting of VYay S, 1952,
t o ‘

BEST COPY
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Estimated Cost to Produce Steam Generated Electric Power in
Gunnison, Colorado are=.

Assumed Conditlons

Plant nemeplate rating 60,000 Kw
unite 2 - each rated 30,000 Kw

Guaranteed capabllity 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
annual load factor of 52.5% would be 13,500 BTU per net Kwh

Annual ret generation 304,000,000 Kwh

Fuel - pulverized eoal, Fuel Cost 20¢ per million BTU.

Investment

60,000 Kw at $200 per Kw . 12,000, 00C
’ $ P St aline s ¥ T $ :‘v:‘:q ; AN

Annual Fixed Charges - Private filnancing exclusive of lncome taxes ™ ‘, .?'ﬂo.uuu
<

Return on investment 6.00%
Depreclation 2.75%
Property Taxes & Insurance 2.25%
Total 11.00%
Total fixed charges on plant -ﬂln,:gﬁun-wf‘ $ 1,320,000
L n¢ ,A."\e_.ntr.\“ - ' | I
Annual Operatlon and Malntensnce Expense 94y e

Labor, materials and supplies excluslve of fuel 180,000

Fuel - ¢ \,

41
23,500 x 304,000,000 x .20 x 10~ 67 et 820,800

Total operation and maintenance $ 1,000,800

Total Annual Cost $ 2,320,800

Cost per Kwb T.63 Mills
ALA

Lps D

If such a plant is operated by a private utility company,
present inccme tax rates are such that in order to receive a 6% 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 Yty an agency of the
Federal government and financing was done at 3% and with pno income taxes
to pay, the power could be sold for 6.45 mills per Kwh. -If no property
taxes are pald the sale price for the power could be further reduced to
5.66 nills par Kwh.

All estimates above are for power plant only and do not include
any transmission system.
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Staff Information Letter
October 3, 1960

INFORMATION SUMMARY OF CURECANTI UNIT

F+ Collins

The Curecanti Unit is one of the four initial
units of the Colorade River Storage Project that
were authorized by the Congress on April 11,

--=  1936. The object of the unit is primarily to
develop the water storage and hydroelectric
power generating potentialities along a 40-mile

\/ > gection of the Gunnison River located below

Gunnison, Colorado, and above the Black Canyon

. W%&; : of the Gunnison National Monument. Other

fan2a purposes of the unit are irrigation, recreation,

\CURECA NTI UNIT and flood control. A number of plans that would

' accomplish these objectives have been consid-

?Purango o ered. These included a series of two, three,
N. M E X. o and four dams, reservoirs, and powerplants
! along that section of the river, and in most
LOCATION MAP instances alternative locations for such features.
The most favorable development has been found
to be either the two-dam plan, including
- N

L, BLACK CANYON OF THE GUNNISON
i NATIONAL MONUNENT

4 e GUNNISON
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developments at two 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 thatthe 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 crnyon 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 10 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 point about 6 miles below Gunnison. The powerplant will have
an installed capacity of 80, 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 mouth of Cimarron Creek. The reservoir will have a capacity
of 117,000 acre-feef and will extend upstream to near the toe of Blue Mesa Dam.
Morrow Point Powerplant will have an installed capacity of 40, 000 kilowatts. The power-
plant will have an installed capacity of 80, 000 kilowaits if the Crystal site is developed.
No construction on the Mcrrow 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 downstiream 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 Monumseant 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 flows 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 releases necessary during spring and early summer seasons of
high runoff years will be vtilized, so far as practicable, for power generation.

The Curecanti Unit will largely 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 Basin 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 Rivaer 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 surveys and prepare an estimate of the cost of relocating U. S.
Highway 50 around the Blue 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 required 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 trajlers at the
Blue Mesa Damsite.
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HISTORY OF CURECANTI UNIT

CO. O _RIVER STORAGE PROJECT

It is only within the past 20 years that serious con~
sideration has been given to the construction of dams and reser-
voirs on the Gunnison River, since the tracks of the Denver and
Rio Grande Western Rallroad ware located in the vallay and in
the canyon section between Gunnison and Cimarron, and only
ganeral consideration was given to reservoir sites on the
Gunnison in the 1946 comprehensive report of the Bureau of Recla-
mation on development of water resources of the Colorado River
Basin.

The signing of the Upper Colorado River Basin Compact
in 1948 paved the way for more detalled planning for the develop-
mant of projects in the Upper Basin within ths amounts ¢f watar
allocated to the individual Statea of the Basin. The plan of the
Colorado River Storage Project began to take shape. This pilan
envisioned the construction of large resarvoirs on the main aten
and principal tributaries of the Colorado River above Lee Perry,
Arizona, which is the division point between the Upper and Lower
Colorado River Basins,

These reservoirs would provide holdover storage capa-
city to permit deliveries of watar to the Lower Basin under terms
of tﬁe Colorado River Compact in years of low water supply from

water stored during periods of high zunoff. Electric encrygy



wquld be genarated at the dams., Power rxevenues, in excess of the
amounts of money required to repay the costs of the dams and power
plants, would be used to assist in the repaymant of costs of irri-
gation projects in the different aresas of the Upper Basin, which
ware termad Participating Projectl.'

In Octobaer, 1949, a serles of meetings was sponsored
by the Colorado Water Consarvation Board. These were held at
Craig, Grand Junction, Durango, Pusblo, and Denver. The Colorado
River Storage Project plan was presanted by the Bursau of Recla-
mation and discussed st the meetings, and general approval of the
plan obtained.

Under date of Dacember, 1950, the Bureau of Reclamation
publighed a report on the Colorado River Storage Project and
Participating Projecis. This report waa approved by the Secretary
of the Interior, and early in the next year was transmitted to the
intereated &tates for comments. With regard to the Gunnigon
River, the report covered three reservoir sites: the Curecanti
Reservoir, with a dam at the Blue Mesa site, and a capaclity of
2,500,000 acre-feet; the Crystal Raservoir, with the dam about 14
miles east of Montrose, and a capacity of 40,000 acre-feet; and
the Whitewater Resarvoir, with a dam two milas south of Whitewater
and a capacity of 800,000 acre~feat. Tha Whitewater Unit was one
of the five scheduled for initial construction, thes others being

Bcho Park, Glen Canyon, Navajo and Plaming Gorge.



The Water Conservation Board arranged meetings in
Durango, Gunnison, Delta and Meaeker in April, 1951, to explain
and discuss the project rapori. It was requeated that any and
all intarests should carefully consider the proposals in the
raport, and also ths proposals in a reconnalasance report which
had been submittad by the Bureau of Reclamation, dated Februsxy
1951, on proposed davelopments in the Gunnigon River Basin., It
was suggested that, after such consideration, they should submit
their views and comments to tha Board.

From the tenor of the resolutions and letters received
from the various interests, it was apparent that many of them,
along with some members of the Water Conservation Board, felt
that the logical location of the initial reservoir to be con-
structed on the Guninison should be in the upper portion of the
river at tha Curascanti site, rather than at the Whitewater site
naar its mouth. The Upper Gunnison residents, while approving
this concluzion in general, had reservations as to some detrl-
mental effects to the economy of the area which might result from
the construction of a large Curecantl reservoir with a high water
line extending to the edge of the City of Cunnisen. BSugyestions
to alleviate this situation were made, including the possibility
of a barrier dam to prevent inundation above the Iocla Meadows, or

one to prevent the water from approaching so clossly to Gunnison,



and the feasibility of a dam at a site farther downstream from
Sapinero thaﬁ the Blue Maesa site.

In Juna, 1951, the Water Conservation Board formulated
the official comments of the State on tha Colorado River Storage
Project report. WwWith respsct to the Gunnison River it stated
that it was belieaved that full study had not been given to the
potentials of the river. It requested that the Whitewater Unit
ghould not ka included in the initial list and that further study
should be made on the location of storage units on the Gunnison
to develop the full powar potential and.provide holdover storage
with the least possible disruption of the local economy. It
also stated the desire of Colorado that a unit of the storage
plan located on the Gunnison be includad in the initial author-
izing legislation, and anticipated that the re-studv and further
couments by the State would be made in due time to accomplish
this purposas.

At the same time the Board authorized the creation of
a Policy and Review Committee to make further studies on, and
consider policies in relation to storage in the cGunnison River
Basin as a part of the Colorado River Storage Plan, such cc;mit-
tae to conslist of one representative each from the Counties of
Gunnison, Montrose and Delta, one reprasentative appointed by the
Colorado River Watar Conservation District Board, the Directox

of the Coloradc Game and Fish Commisasion, and the Director,



Attorney, Congulting Engineer and Chief Engineer of the Colorado
Water Conservation Board. The committee's function was to make
such studies and prepare a report and recommendations for sub-
mission teo the Colorado Water Conservation Board for final action
in the matter.

The representatives appointed from Gunnisen, Montrose,
and Delta Counties were, respectively, Ed L, Dutcher, George
Cory and P. M. Patearson. Silmon Smith was the represantative
of the Coloxado River Water Canservation District, clifford H,
Stone, then Director of the Water Cansarvﬁtion Board, was elacted
to serve as Chalrman of the committea, The Bureau of Reclamation
agreed to zasist the State of Colerado in expediting its study.

.Following a hearing on the viewa of all interested
parties, the first meeting of the committee was held in Septamber
1951, and two subsegquent meetings were held prior to the sub-
rmission of a report to the Water Conservation Board, which was
dated April 3, 1952.

Puring this period, numerocus studies to bring out facts
and sclutions were made Ly the Bursau of Reclamation, the Watex
Conservation Board and members of the committee. These includaed
feasibility of barrier dams; review and appraisal of benafits and
dstriments from a 2,500,000 acre-foot Curecanti Raservoir; inven-
tory of real estate and livestock in the potential inundated area

for tax-loss detarminations; the amount and location of atorage



requiraed for irrigation and industrial use; feasibility of com-
binations of storage sites at various peints in the Basin to
maintain holdover capacity: the affects of decreased storage capa-
city on power production; and the effects on fish and wildlife
values,

The report of the committee racommended that the Water
Conservation Board approve a plan of storage on the Gunnison River
which would include units and storage capacities as follows:
Curecanti Reservoir, 940,000 acre-feet; Whitewater Reservoir,
880,000 acro~feet; and Cryatal Reservoir, 510,000 acre~feet. It
also recormended that the initial authorization by Congress for
constructing units of the Coloradc River Storage Project inclinde
" and be limited to the Curecanti and Crystal Reservoirs, and that
construction of Whitewater Resarvoir be delayed. PRFurther, that
the approval of Gunnison storage be on comdition that Highway 50
not be relocated so that it would not pass through Montrose and
Gunnison, that Fedaral funds should be used for new achool facili-
tias resulting from construction activities, and that lands and
waters of the project should be open to public hunting and fishing
with public mecess maintained, and that the project be operated
in accordanece with Pederal law concerning recreaticn, fish and
wildlife.

The Water Conservation Board approved the report of the

Policy and Review Committee on May 5, 1952, The matter was taken



up with the Bureau of Reclamation, which commenced studiles in
accordance with the action of the Board. As the investigation
progressed it became evident that sarious questicns of feasibility
would arise because of raduction in the capacity of Curecanti
Rasaervolir to 940,000 acre-faet, with a high water line at eleva-
tion 7520 feet above sea level. It was suggested that possibly
two or more small dams instead of a large Crystal Reservoir night
better develop the power head in the river in conjunction with

the smaller Curacanti Resarvoir.

This and other matters relative to conditions of auth-
orization of the Curecanti Unit ware re-reaferred to the Policy
and Review Conmittee, and the problems resolved as the studias
of the Bureau of Reclamation were extended. Plans for beth
three dam and four dam units were consideraed. A status report
on a four dam development was published by the Bureau in February,
1956, stating that additional studies would be required for the
preparation of a feasibility or definite plan report.

Congsaquently, when the Act authorizing the Colorado
River Storage Project was approved in April, 1956, it authorized
the Curecanti Unit only on condition that its feasibility should
be certifisd in the future by the Secretary of the Interior. The
investigation finally definitaly became centered on a two orxr a three
dam unit and an economic justification report on the upper two
potential developments was submitted 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 Dam, 12 miles further downstream with a total capa-
city of 117,009 zcre-feat of which only 15,000 acra-feet will be
activa, The report found the two-dam unit to be economically
faasible. Studies are continuing with respect to the feasibility
of inclusion of the Crystal pam, still further downstream.

Shortly after the complsticen of this report, the Secre-
tary ©of the Interior transmitted a report of the Bureau of Sport
Figheries and Wildlife on the Curecanti Unit to the State of
Colorade,., 7This report was intended for consideration by the
Secretary in determining whether or not the Curecanti Unit was
economically justified, and recommended that the Curacanti Unit
bz not constructed bacause it would.destroy a nationally signifi-
cant stream fishsery. The Secretary requested the State to furnish
itz views on this matter and its official comments on the Buraeaun
of Raclamation economic justification report,

Tramendous support for the construction of the unit
was evidenced by interssts in the Gunnison Basin and elsswhere in
Colorado, The Colerado Game and Fish Comuission reafifirmed its
former mpproval of tha report ©f the Pollicy and Review Committee
and concurrad in the desirability of the construction of the unit,
providiny due compansation for damages to fish and wildlife under

Public Law 732. UYrequivocal approval of the State of Colorado



was expresgsed by Governor McNichols in his reply to the Secretary
of the Interior.

Ca the basls of the economic justification report, an
appropriation for construction was made by the Congress in the
spring of 1360. The State Highway Department had cooperated
with the Bureau of Raclamation in the anginearing work recquired
for the relocation of Highway 50 to the extent that it was possibla
to let the contract for relocating some 6 mileas of the highway
early in 1961,

In Maxrch, 1962, the prime canstruction contract in the
amount of approximataly $14, 000,000 was awardad for the dam and
power plant house, and work has been commenced on a diversion
tunnel, some 13 vears aftar the flrst mesetings ware held for
explanation and preliminary dilscussions on the Colorade River

Storage Project,
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CURECANTI UNIT - COLORADO RIVER STORAGE PROJECT

Construction of the Curecanti Unit of the Colorado
River Storage Project was authorized by the Act of April 11,
1956, contingent upon a finding of the economic justification
of the unit. It is contemplated that the unit will consist §£
three dams and reservoirs which will utilize the powex head
in a 20 mile reach of the Gunnison River. Tha dams would be
the Blue Mesa, Morrow Point and Cryvatal. The authorizing legis-
lation also limitad the high water line of the Blue Mesa Raser~
voir site to 7,520 faet above sea level.

Aa aconomlc justification report has been made for
the unit including the Blue Masa and Morrow Point Reservoirs
which found the unit justified on the baais of the two dams, so
that construction has been able to proceaed with that portion of
the unit, Xf it is found that tha inclusion of Crystal Dam and
Reservoirwill not be economically justified, then that dam will
not be conatructed. However, present indications are that it -
will be part of the Curecanti Unit,

The Blue Mesa Dam is the key structure in the Curacqnti
Unit. At one time it was proposed to build only one dam for iho
unit at this site which would impound some 2,500,000 acre-fest.
Objections from residents of the Upper Gunnison area rosglt;d in

the creation of a committee by the Colorado Water Conservatiom



Board to consider the effacts of tha unit on all interests in the
Gunnison Basin. This committee determined that a smaller Blue
Mesa Resexvoir, togather with cne or more dams constructaed below
the Blue Mesa site would be in the bsst interest of all concerned
and would adequately dsvelop the available power head. Consa-
quently the elevation of the hich water line was limited as stated
sbove. The State of Coloradc furnished funds to assist in expedit-
ing the Bureau of Reclamation studies with respect to the multiple
dam plan.

The Blue Mesa Resarvoir will largely control the flows
of the Gunnison Rivexr. The dam site is about 1k miles below the
town of Sapinero, which will be inundated, and about 30 miles
below Gunnison, Colorado. When filled to the normal high water
leval the water will extend 24 miles upstxream to within € miles
of the town of Gunnison, and the resarvoir will impound 915,000
acre-feet. For comparison, the Granby Reservoir, which is pre-
santly the largest water storage reservoir in Colorado, has a
capacity of 539,000 acre-feet.

Blus Mesa Dam will rise 350 feet above the atreambed,
in the Black Canyon of the Gunnison. It will be an earth and
rockfill dam, with over 3% million cubic yards of material in
the embankmant, which will be cbtained locally. Tha powerplant
at the foot of the dam will have an installed capacity of 60,000
kilowatts. The average annual saleable energy will be over 270

kilowatt hours.
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Feleasas from the Curecanti Unit reservoirs will be made
in such a manner that flows in the lower Gunnison River will be
ironed out and made more stable for downstream water rights. In
order to noct have a detrimental effect on the view of the Gunnison
through the Black Canyon of the Gunnison National Monument, a
flow of at least 100 second feet will be maintained through the
Monument.

The Blue Masa Dam and Reservoir will cost some 48 million
dollara. Of this amount almost 20 million will be requirad to
acquire lands in the reservoir basin and to relocate exiasting
property and facilities which will be inundated. The relocation
of Highway 50 is in itself a major undertaking. It is being
carried out by the State Highway Department, which haa worked very
clogely with ths Buresau of Reclamation in arriving at the hest
route for the new road. This includes two new bridges across the
Lake Pork of the Gunnison and an arm of the reservoir.

The recreation potential at Blue Masa Reservoir is im-
pressive. When filled, the 24 mile length of water surface will
have an area of 9,000 acres. Even at the minimum expected operatc!
ing levels the surface area will be over 3,000 acres. During
normal years there will be little fluctuation between July 1 and
October.

Two major recrsational developments and 3 small ones
are planned by the National Park Service. It has been estimated

that 500,000 man-days of general racreatiocnal use annually will



be attributaed to Curacanti Unit reservoirs. About 95 percent of
the visitors are expected to come from outside Colorado. Net

annual benefits from recreation use will be around $800, 000.
Facllities will consist of picnic areas, beaches, boat
launching ramps, camp grounds, trailer camps and a multiple of

guast units with restaurants and swimming pools.
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Preliminary Summary Sheets
Colorado River Storage Project
Curecanti Unit

Iocation

On the Gunnison River, a tributary of the Colorado River in west-central
Colorade.

Authorization

Public Law 185, Bhth Congress, 2rnd Session (70 Stat. 105), approved April 11,
1956, subject to certification by the Secretary of the Interlor that the
benefits will exceed the cost. On July 1%, 1959, the Secretary certified
that the Blue Mesa and Morrow Point features of the Curecanti Unit would

be feasible. An Economic Justification Report, dated April 1962, Jjustify-
ing the inclusion of the Crystal features 1nto the unit was approved by

the Secretary in 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.

Construection of the Crystal Dam Diversion Tunnel is underway.

Plan of Development

The plan for the Curecanti Unit includes three dams, reservoirs, and power-
plants which will fully develop the power head along a LO-mile canyon sec-
tion of the Gumnison River below Gunnison, Colorado, and above the 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 contrel and irriga-
tion and other consumptive uses. The reservoirs will provide extensive
recreational benefits, part of which will occur within the adjacent Gunni-
son National Forest. TFinal 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 Gunaison River are largely controlled by the constructed Blue Mesa
Dam and Reservoir, the largest and uppermost of the three unit reservoirs.
Water released through the Blue Mesa Dam and Powerplant will receive short-
term regulation at the constructed Morrow Point Reservoir and the poten-

tial Crystal fea®ture immediately downstream. Water releases through Crystal
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Dam and Powe:plant will be relatively uniform in order to satisfy down-
stream water rights and to maintain a flow of 100 second-feet through
the Black Canyon cf the Gunnison National Monument.

The three powerplants, with a total installed capacity of 208,000 kilo-
watts will produce an average of 797 million kilowatt-hours of electric
energy apnually. Switchyards will be built at the powerplants to de-
liver the power intc the Colorado River Storage Project transmission
system which will be interconnected with the other power producing plants
of the Colorado River Storage Project and participating projects as well
as with other Federal and private power systems. The electric energy,
through 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 Operations Office in Montrose, Colorado. :

The two completed Curecanti Unit reservoirs are one of the outstanding
recreation attractions of the Rocky Mpuntain region. To accommodate the
meny visitors to the area, recreation facilities have been constructed

at various sites around the reservoirs. BSteps 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.

Costs ($1,000)

Costs
through
6/30/72 Total
Project costs (Basin Fund)
Blue Mesa Dam and Reservoir 31,872 32,696
Morrow Point Dam and Reservoir 20,598 20,758
Crystal Dam and Reservoir 4,178 33,k22
Blue Mesa Powerplant & Switchyard 10,228 10,228
Morrow Point Powerplant & Switchyard 19,807 19, 986
Crystal Powerplant & Switchyard 83 11,54k
Operating aad housing facilities 9 12311
Total _ 88, L6k 123,845
Section 8 Costs
Naticnal Park Service (recreation) 8,469
Bureau of Sport Fisheries and Wildlife 3,55%
Total . 12,0
Grand Total 141,893
Annual operaticn, maintenance, and_ replacement costs
Bureau facilities (Reclamatlon)hf 432
Bureau of Sport Fisheries and Wildlife (Section 8) 125
National Park Service {Section 8) ' -
Total 932

1/ Excludes wheeling costs and assigned cost of Hoover deficlency.
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Water Supply

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.

Irrigable Arza

No irrigatioa is provided directly by the unit.

Cost Allocation and Repayment

The authorized units of the CRSP including the Curecanti Unit are con-
gidered as one project in cost allocation and repayment studies. All
reimbursable costs will be repald from power and M&I water revenues
through the Upper Colorado River Basin Fund. Power rate schedule R4-F1
was approvel. by the Secretary of Interior and became effective on March 6,
1962, Rates of $1.275 per month per kilowatt and 3.0 mills per kilowatt-
hour will be increased effective January 1, 1974, by the equivalent of
3/4 of a mill per kilowatt-hour. |

Distribution of CRSP Basin Fund cost allocation

_($1,000)
Construc-
tion cost
Power 124,813
Irrigation and other consumptive uses 3,065
Flood control 1,783
Highway relocation S 18k

Total 129J 855
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Repayment of Costs ($1,000)

Construction
costsl>
Basin Fund Costs
Reimbursable
Power - repaid by CRSP power revenues g/l2h,hh7
- prepaid with CRD funds , ok
- prepaid with contributed funds 272
Subtotal 12Hz513
Irrigation and other consumptive uses by CRSP
power revenues 3,061
Consumptive uses by CRD funds 3
Consumptive uses by contributed funds 1
" Subtotal 22062
Total 127,870
Nonreimbursable
Flood control : 1,783
Highway relocation 184
Total 1,967
Section 8 Costs -~ nonreimbursable
Recreation 8,469
Fish and wildlife Q,EEQ
Total 12,043

;/r Repayment to be accomplished within 50 years following comple-
‘tion of construecticn.

2/ Interest during construction will be added and both amounts will
be repaid with interest.

Environmental Involvement

1. The Final Envirommental Statement (INT-FES 71-21) for the Crystal
Dam, Reserveir, and Powerplant was filed with CEQ on Deceuber 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 awarl can be made for Crystal. This Supplement, covers design
changes and results of investigations which have occurred since submission
of the previous 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 Administration and Repayment

The storage units including the Curecanti Unit, perform two major essen-
tial functions. They regulate streamflow so that water commitments to
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Project Data

refit-Cost Analyses - 100 Years - 2% (Unit-~$1,000)

UIBoOan) 4ol

Section 8
Section 5 Fish and wildlife

(Busin Recre- Enhance - Miti~

Fund) ation ment gation Total
tel construction costs (rounded) 129,845 8,169 1,220 2,435 1k1,969
3s preauthorization investigatlon costs 175 175
ss funds contributed to expedite investigations 35 35
35 highway relocation costs (P.L. B87-874) 184 184
1 share of Transmission Division costs 24,700 2L, 700
nstruction costs for benefit-cost analysis 154,151 8,469 1,220 2,435 166,275
terest during construction inecluding & share of
the interest on the Transmission Division g/lh,OOO 14,000
tal investment 168,151 8,469 1,220 2,435 180,275
1ual equivalent of investment 4,593 lthT 33 67 5,150
1 annual OM&R and wheeling, including share of
Transmission Division and cost of Hoover deficiency 21,130 375 63 63 1,631
aual taxes foregone 1,649 1,649
tal annual costs 7,372 832 96 130 8,430
wal benefits
Irrigation and other consumptive uses (direct) 80 &0
Irrigation end other consumptive uses (total) 157 157
Power 6,902 6,502
Flood control ' 103 103
Reservoir fishery 96 96
Recreation L 260 4,260
tal direct only 7,085 L,260 96 11,441
tal 7,162 4,260 96 11,518
nefit-cost ratios
With direct benefits only 1.0:1 5.1:1 1.0:1 1.h:1
With total benefits 1.0:1 C5.1:1 1.0:1 1.4:1

1/ Amortized over 25 years.
2/ Rough estimate.

(panuT3u)) sy
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to the Lower Cclorado River Basin can be met in dry periods withcut cur-
tailment 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 these projects that are beyond the payment ability of the irriga-
tion water users. Transmission of the electric power to load centers will
be a cooperative effort of existing public and private utilities and the
Bureau of Reclamation. The combined power system of the storage units and
rarticipating projects is centrally operated from the Colorado River Stor-
age Project Power Operations Office in Montrose, Colorado. ©Some of the
storage project reservoirs will also directly supply some water for irri-
gation and muniecipal and industrial uses. Exftensive power transmission
lines and facilities have been and are being constructed in conjunction
with the storage project. Facilities are being provided as appropriate
for recreaticn and to mitigate losses of and improve conditions for the
propagation of fish and wildlife. Flocd control benefits will be pro-
vided through operation of the storage project.
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Project Data

Blue Mesa Feature

Nbrrow_Point
Feature

Crystal Feature

WEX,

wte of Initlial water storage

ite of initial power generation

15talled generator capacity (kw)

rerage annual equivalent saleable energy
over 100 years (million Kw.-hr.)

~0ss maximum head (feet)

*0ss minimum head (feet)

‘055 rated head (feet)

oject Features

orage Dams
‘Iocatlon

1.5 miles below
Sapinero, Colo.

January 1968
November 1970
120,000

350
hos
345
345

11 miles below

Blue Mesa Dam

* December 1975

January 1977 i

28,000

162
220
170
175

6.5 miles below
Morrow Point

(ponuTquo)) ATl 7 TE0eIND dSHD

site Dam slte
Type of structure Farth and rock fill Concrete arch Earth and rock £111
 Height above streambed (feet) 350 110 219 y
. Crest length (feet) 810 680 660 ih)
Vollume of embenkment 3,510,000 300,000 1,880,000
| Spilivay capacity (second-feet) 33,700 41,000 2,300
Outlet capacity {second-feet) 5,100 1,560 2,100
'servoirs
Maximum water surface elevation (ft.) 7,519.4 7,165 6,750
Normal water surface area (acres) 9,200 817 310
Initial storage capacity (acre-feet) 940,800 117,000 27,2h0
Active 748,500 k2,000 12,690
Tnactive and dead 192,300 75,000 14,550
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COLORADO WATER CONSERVATION BOARD
823 State Centennial Building
1313 Sherman Street
Denver, Colorado 80203

March 1977
COLORADO RIVER STORAGE PROJECT
CURECANTI UNIT

The Curecanti Unit is located on the Gunnison River, a tributary of
the Coloradeo River in west-central Colorado.

Current Status

The Cuarecanti Unit was authorized by Public Law 485, 84th Congress,
2nd Session (70 Stat. 105), approved April 11, 1956, subject to
certification by the Secretary of Interior that the benefits will
exceed the cost. On July l4, 1959, the Secretary certified that
the Blue Mesa and Morrow Point features of the Curecanti Unit would
be feasible. An Eceonomic Justification Repert, 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 ccmplete.and operaticnal.

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 DeveloPEEnt

The plan for the Curecanti Unit includes three dams, reservoirs, and
powerplants which will fully develop the power head along a 40-mile
canyon section of the Gunnison River below Gumnison, Colorado, and
above Black Canyon of the Guanison Hational Monument.

In addition to power generation, the Curecanti Unit will regulate
the flow of the Gunnison River, thus providing benefits to flood control
and irrigation and other consumptive uses. The reservoirs will provide
extensive recreational benefits, part of which will cccur within the
adjacent Gununison National Forest. Final estimates of the effect of the
Curecanti Urit 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 Gunnison River are largely contrelled by the constructed
Blue Mesa Dam and Reservoir, the largest and uppermost of the three unit
reservoirs.. Water released through the Blue Mesa Dam and Powerplant will
receive short-term regulation as the constructed Morrow Point Reservoir
and the potential Crystal feature immediately downstream. Water released
through Crystal Dam and Powerplant will be relatively unifofm 1n order




to satisfy downstream water rights and to maintain a flow of 100
second-feet through the Black Canyon of the Gunnison National
Monument.

The three powerplants, with a total installed capacity of 208,000
kilowatts will produce an average of 797 million kilowatt-hours of
electric eqvergy annually. Switchyards at the powerplants deliver the
power inte the Colorado River Storage Project transmission system
which is interconnected with the other power producing plants of the
Cclorado River 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 for sale to preference and other customers throughcout the
Storage Project market area. The powerplants are operated from the
CRSP Power Operations Office in Montrose, Colorado.

The two completed Curecanti Unit reservoirs are one of the out-
standing recreation attractions of the Rocky Mountain region. To
accommodate the many visitors.to the area, recreation facilities have
been constructed 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 Supply
Water for consumptiﬁe use is availabtle 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. Yo irrigation

is provided directly by the unit.

Cost Allocation and Repayment

The autherized units of the CRSP including the Curecanti Unit are
considered 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 Colorade River Basin Fund. Power rate schedule R4-F1
was approved by the Secretary of the Interior and became effective on
March 6, 1962,
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U.S. DIPARTIENT OF INTERIOR
BUREAU OF SECLAMATION
THYIROIEHTAL STATERMENT
CRYSTAL DAM OF THE CURZCANTI UNIT,
COLORADO RIVER STCRAGE PROJECT

Bacliperound Information

L]

urecanti Univ, of the Upper Colorado River Storage Project, is
camprised of three reservolirs located on the Gunnalson Eiver wlth asso-
ciated paver generating fecilities inecorporated into each dam and reser-
voir. Other purposss of the reservolr compléx are regulation of the
river for irrigation projects, recreation enhancement, fishery mitigza~
tizn and enhancement where possible, and flood control. The Curecanti
Unit was authorized by the act of April 11, 1956, (70 Stat. 105), The
damns, which have heen consuructed to dete and are in operation, are
Blue M=ss and Morrow Point. The construction of Orystal Dam and Reser-
voir 1s needed to meoximize the peazing operetion of the hydroelectric
Jexisting
pover generating units of Blus Mesa and Morrow Point Powerp}ants, and
to 2ot as an afterbay to regulate the large water releases from Morrow
Point Dam to the Gunnison River which flows through the Black Canyon
Naticnal Monument. ERelesses from Crystel Ressryoir will be made through
2 powear generating plant, which is located at thz bese of Crystal Dam,
This will provlde addltional sources of power.

The sive of the facilities of the Curecanti Unit, including the
120,0C0~kvw Morrow Point Powerplant and Crystal Reservoir, has Dbeen
designad to utilize the total hesd of the Gunnison River betwszen the
downstirean limit of Black Canyon National Monument and elevation 7,520

faet as pyovided by the CR3P authorizing legislation {70 Stat. 105).



The plan of operation contemplated in the formulation and justification
of these facilities recognized that during critically low flow years or
perinds of years there would not be enough water to oPerat; the Morrow
Po.nt Powerplant except to supply peak demands for about 8 hours during
weckdays. For the remaining 16 hours each weekday and on veekends and
holideys there would he no release ILrom Morrow Polnt Reservair. Oﬁe of
the prime functions of Crystal Reservoir in the plan was to re-regulate
the fluctuating Morrow Paint mpleaces to mafintain 2 constant 24%-hour
flovw of about 1,000 ¢.l.s,. fhrough the.Gunnison Tunnel snd provide 200

lver below the twmnel for fish snd wildlife., On three-

4
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day weekends about 7,200 gcre-fezt of active capaclity would be required
to supply the needed 1,200 c¢.f.s. release vhen Morrow Point would not
be ra2leasing eny water. This is the minimum slze reservoir needed to
re-regulate Morrow Toint releases,

Crystal Dem will be constructed on the Guanison River absut 2 mlles
upstream from the Black Canyon of the Gunnison Nationsl Monument bound-
ary. The access road to Crystal Dam touches on several corners of the
Monument; however, only & very short segment of the road is visible from
the overlogks within the National Monument boundary. The demsite, sbout
15 miles dus east of Montrose, Colorado, is accessible by U.S., Highuway
50 and Colorado State Highwsy 347 which leads to the dem access road.
The V-shaped canyon at the damsite is over 1,500 feet deep as the eleva-

" tion of the streambed is 6,550 and the canyon rim elevation being slightly

less than 8,000 feet. Both sides of the canyon are extremely rugged, with

sheer, near verticle rock walls making the river in the bottom of the

canyon virtually lnaccessible except by the access road constructed in



1965 to the damsite. Near the base of the canyon small alluvial fans
and “alus slopes are found. Many large boulders, up to car size, are
found on these talus slopes and fans. The #egetation in the canyon is
predomninantly scrub oak with scattered conifers and deciduous trees.
Some exploretory work in anticipation of a coﬁtinued construction pro-
gram in 1965 was initiated. The access road from State Highway 347 to
the damsite and about 10 miles of a wood pole transmission line from
tha Curecanti Substation to the canyon rim have already been coupleted.
The access road to Crystel Dam and Poverplant is approximately 7 miles
lSng, varies in width from 20 to 24 feet, znd road grades vary from 12
to 14 percent. This road will be used for construction access as well
as permanent access for other purposes after the dam is completed. Once
in ~<he bottom of the canyon, the remaining length of the road parallels
the stream ciaannel to the damslte and wlll bhe bullt with construction
of the dam. The entire road will be paved either prior to construction
or upon completicon of the dam at the digeretion of the contractor. To
date, no revegetation of the access road has heen atiempied. Most of
the cut slopes contain a great deal of rock and are extremely steep,
mekirg any revegetation effort very difficult. Climate zrcound the dam-
gite is semiarid. Total precipitation of 17 inckes is measured at Cim-
arron, a small community above the upper end of the reservoir. Most of
this precipitation falls between Qctoher and April and in the form of
snov. Temperatures are very pleasant in the summer and quite c¢old in
the winter months. Temperature extremes range from a high of near G0°
to a low of near -10° below zero Fanrenheit,

There are several smell towns located near the proposed Crystal
Dam ané. Reéservoir site. The largest is Montrose, Colorads, located 23

3



miles west of the dam oub of the Black Canyon with a 1970 population of
6,413 people which is a 27 percent increass over the 1960 estimate.
Another fown, Gunnilson, Colorada, is located east of the reservoir and
approximately 60 miies east of the dam with a 1970 population of k4,517
vhich represents a 30 percent increase over the 1960 populatlion estimate,
Cirarron is a small community located at the upper end of the reservoir
on J.3, Highway 50 and bas a vopulation of under 25 people.
All the land Lmmediately a2djecent to and within l/h of a mile from

the rim of the canyon and proposed reservoir is in public ownership.
Two exceptions ol private lands occur, however, one being an area at the
very upper end of the reserveir near Cimarron, =and the second, a small

rea below the proposed damsite where the Gunnlson tunnel and diversion

puviic lands are admianlstered by sither the

vy

- — “ faa]
works are located. Th

Bureau of Land Manegement or the U.5. Forest Service,

Doviromental Impact

Crysval Dam Construction

Crystal Dam will te an earth- and rockfill structure 219 fect above
the present streambed with a crest lenghbh of 760 feet and 30 feet wide
on top. The reservoir behind the dam will hold approximetely 27,240
acre-feet of vater, has a shoreline of 20.5 miles, and 310 acres
of water surface.

Materials for the dam embanlnent will come from required excavation
and bocrrovw areas in the canyon with the exception of one source for
aggregate materisl. Borrow materials will be peeled off the gide of the

canyon walls. Foundation and abutment excavation will be stockplled in



tha canyon bottom adjacent to the river until used in the embankment.
Vezetation present on the borrow areas is comprised mostly of scattered
conifers, shrubs, grasses, and some deciduous treeé. Revegetation of
these areas will depend on the amount of 5011 remaining after borrow
excavation is completed. If sufficient suitable soil is left, a grass
seeding and tree planting program would te initiated. The possibility

. exists that the borrow areas will be fully exhausted leaving only barren
rocit surfaces eliminating any possible chance of reestablishing vegeta-
tion. Wherever possible, reshaping of borrow areas will be done to
facilitate rehabilitation and restoration of native vegetation in an
attempt to restore the aesthstic values disturbed in ﬁhe eonstruction

of the dam., Specificavions for the construction of the dam will include
provisions for the prevention of water pollution during construction
actirities. The contractor will be reguired to comply with all Federsl
and state laws, orders, and regulations concerning the control and abate-~
ment of water pollution. The contractor’s construction activities ghall
bte performed by wethods that will prevent entrance or accidental spillapge
of solid matier, contenminants, debris, and other objecticnable pollutants
in the Cunnison River., Turbidity increases above the natursl level of
turbidity in the Guanison River that are a result of construction activi-
ties shall be limited €2 thoge lncreases resulting from performance of
regquired construction work in the river channel and will be permitted
only for the shortest yracticable period required to complete such work.
Some siltation of the siream will occur in the constructisn of the danm
due to shtockpiling of foundation and abutment materizal adjacent to the

river channel that will be utilized in the dam constructiosn., All
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pricticable provisions will be taken to minimize the movement of stock-
piled materigl into the river channel. The contractor may be reguired
to cover the stockpile areas with the impervious nembrane to reduce the
amcunt of erosion from rain end wind which ecould contribute to the silta-
tion of the Gunnlson River. Ditches and cateh drains will be regquired
at the foot of the stockpiles to protect the stream below. The possibil-
ities of providing offsiream desiltation ponds and diversion of the river
to these 1s not practical because of the very nerrov width of the ecanyon
and the sirze of the flows in the river that are expected ©o reach upwards
of 7,000 second-feel during the construction period.
Borrov Areas

There are six potential borrow areas in the canyon bottom which
have been selected fto obtaln borrow materials for the dam embankment.
Most of the borrow materiazl will be stockpiled for later sorting into
imﬁervious, aggregate, and riprep uses. The borrow areas are located
near the bage of the canyon adjacert to the stream and access road. The
streanbed will alss be used to obtain zggregate and rock materials. The
prime source of aggregate material is located outside the canyon approx-
imately 17 mlles from the damsite on land administered by the Bureau of
Iand Management. Stipulations in the speclal use permit Irom the Bureau
of Lard Management provide for stripping of top s5il prior to aggregate
processing, reshaping, and smoothing following the excavation of borrow
material. Vaste material will be stockpiled and after construction i%
too will be spreac over the reshaped area, top soil replaced, and the
area raseeded either by “he Bureau of Land Management or the contracting

agency, depending upon the immediate future needs by the Bureau of Land



Maragement or other agencies of this aggregate source for other uses.,
Natural springs in the vieinity will be protected to avoid their dlg-
turbance or pollution. ALl vorrow areas wili be stripped of soil and
vegetation leaving bare rock erxposed. Revegetation of the rock is impos-
sible,and therefore, the rock scars will remain until natural weathering
proeess blends the rock with adjacent area. However, bepause of the
multicolor striation characteristics of the rock in the canyon, it is
doubtfuvl that very serious, obvious aesthetic damage will occur. The
greatest aesthetic danage will result from reshaping and channeling of
the river, The riprap for the face of the dam will be obtained from
the vock stripped from the dam ebulments, sa in essence, these riprap
sources will be covered by dam construction and will only be minimally
visible, Access roads constructed for borrow ares exploratory work will
be obliterated when the borrow materlals are excavated. Any other tem-
porary access roads will be obliteratedfgﬁe greatest extent possible and
reseeded with grass and plantiing of trees vwherever possible.
Crystal Powerplant

The powerplant, located at the base of the dam on the right gbut-
ment, will contain one generating unit with a capacity of 28,000 kilo-
watis. The plant will be constructed in an area excavzted for dam
embankment materials and will not create additional scars on the land-
scape. To provide ample head for maximum power generation, the power-
plant will be located approximately 35 to 50 feet below the present river
level which will neces;itate the channelizing of the Guanison River to
deepen the present channel at the powerplant and coming ongrade in the

Guanison River approximately 1.5



miltes dawnstream. Channelizing of this sectlon of the river will elin-
irate any {lcshery habitat that is there at the presasnt time. No
plans have been made to restore the present ‘fishery habitat in that sec-
tion of the stream. Thorough studies will be made of the channelizing
work proposed by the contractor to determine whot the best method of
doing the work is resulting in the least amount of disruption and sil-
~ tation of the Gunnison River. Several alternatives are available. OQne
is to restrict the flows of the river on a daily or on a seasonal basis
in that area where channel work 1s necessary whan the channelizing is
being done to minimize the &amage downstream, The other is to wait until
the dam 1s essentlally completed and then regulate stream [lows with
Crystal Dam to eliminate high flows which would increase siltatlon of
the river during construction activity., One item that additionsl study
is nzeded on is the possibility of flushing the total river below the
dam after completion of the channelizing in the construction actlvity.
Tois would mean releasing extremely high flows, the highest the river
/parsonal oroperiy downstream

chanrel could handle without causing demege to to flush out through
the canyon and sway any of the siltation that may have oceurred Iin the
river during construction, thus, restoring eny fishery habitat that
ray have been damaged during the construction activity.

4L Tield station nearly 2 miles downstream from the dam 1s to be
buillt for Bureau of Reclamation construction employees and space will
be avallable for.the contractors to locate office facilities. Sewage
and water treatment systems will be included and have been aporoved by
FPA anil the Colorado Stete Health Agency, 1Mo adversze environmentsl

effects sre anticipated from the locatlaon 2f the field station and
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contractors' office. In Tact, some of Lhese facilities, such as the
weter and sewage, may ultimately have some benefid to recreational
development In that area.
Transaission Lines

Eleven miles of transmission lines are réquired to convey power
generated from the Crystal Pouverplant to the Curecanti Substation.
Sliphtly over ten miles of this line hawve already been constructed.
The line is of wood pdle type and follows the south slopes up the south-
ern side of the canyosn to the canyon rim in such a manner that it is
inconspicuous; in fact, virtuelly inconspicuosus from the National Monu~
ment, The Ffinal ssction of the transmission line from the canyon rim
to the powerplant has not been constructed, A temporary line will be
eonstructed before construction of a permanent line. Three alterna-
tives are being investigated at the present time %o get the trensmission
line éown to the powerplant. The first Is an overhead single span line
from the top of the rim to the powerplant. The second would be a wood
pale line with no access road down the face of the canyon to the power-
plant. The third alternative being studied is slant drilling from the
top o7 the canyon rim coming out at the bhottow of the canyon and placing
a cable for transmission of the power from the generating unit in the
canyon up to the top of the rim in that manner. Presently no decision
has been made as to winich method would be used, but when all the details,

/environmental impact
the economies and practicability aspect of transnititing the pover out by

/completed
one alternative from the generating unit in the canyon is a decislion
will b2 made. The temporary line, an armored cable, for construction

activisies will be leid on the surface of the ground and with no result-

ing damage to the asesthetles of the canyon.
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Effects on Fish

Construction of the Cﬁrecanti Unit, especlally Blue Mesa Reservolir,
resulted in the loss of some of the best reaches of trout water along
the Gunnison River. These losses cannot be replaced, but as partial
mitigation, the preservation and improvement of the Lower Guonison River
downseream Irom the.Gunnison Tunnel and Crystal Dam to the North Fork
conl'luence is a desirable objective., To this end, minimum flows of suf-
ficient magnitude through the.Black Canyon will be possible by the con-
gtruction of Crystal Dam vhich will meet the above stated objective--g
minizum of 200 ¢.f.s. at ell times and a minimum of LOC c.f.s. between
Marca L and September 30 in those years when Blue Mesa is expected to
fill which normally is 85 percent of the years. The historic low flow.
recorded for the river below the Guanison Diversion Tunnel is 34 c.f.s.,
50 a suuestvantial iwprovement of the stream fishery below Crystal Danm
ghould seccur with the above minimum stream flows teing guaranteed, No
endangered species of fish nor aguatie biota is affected by this project.

Srystal Reservoilr will inundate approximately 5 miles of the Cunni-
son River. It will provide edditional fishing aﬁportunities but may be
only & less than mediocre fishery hecause of lack of organic matter
entering head end of the reservoir or that is inherently present. Crys-
tal Reservoir will, at most, result in a minor addition to total fishing
uge of the Curecanti Unlt.

Effects on Wildlife

Crystal Dam and Reservolr will have an insignificant effect on wild-

life s:.nce the regervolr poal is in the bottom of the camyon. N big

game hebitat nor migration route are affected and no endangered specles
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of wildlife are affected by this praolect.
| Recreation

The construction of Crystal Dam and impoundment of the water for a
reservolr will create a potential recreation area. Because the reservoir
is located in the bottom of a very deep canyon with steep verticle side-
slodes, access to the water surface will be severly restricted. Area to
devialop recreation facllities is practlcally nonexistent. There are two
small areas available, one at,the upper end of the rsservoir, which
requires the acquisition of 20 acres of private land and a small avea
below the dam just downstream from the Gun:iéon Diversion Works. The
reservolr will fluctuate radically, as much as 3 feet in 8 hours, which
also presents some potential water safety hazards o boaters using the'
reservolir and possible ipairment of the wltimete recreation potential
of the reservoir,

The initiel plan for &evelopment of Crystzl Dam included a rather
ambitious recreation development recommendation to serve en annual visl-
tation of 20,000 recreationalists, Presently, with a change in reservsir
site and operation, the recreation potential and plan are being reanalyzed
to deiermine the practicabhility of such development,

Alternatives to Project

The three alternatives, therefore, are to: (1) build Crystal Dam
as plenned vwith a powerplant, (2) build a small re-regulating reservoir
without a powerplent so that Morrow Poinft can be operated efficlently,
and {3} build nothing and operate Morrow Point Poverplant inefficiently.

N3 environmental alternatives were investigated for the dam aend

reservolr although several alternate dam sites were studied to determine



the most economically feansible location for a dam and reservoir. There
are geveral alternatives for some of the incrementzl parts of the dam
such as borrow area locations. It 1s possible to obtain all the borrow
materisl from areas on the top of the rim of the canyon to the south,
That is, there was sufficient borrow material out of the canyon bottom
to meet the materials for constructing the dam. This alternative, how-

. ever, was determined to be economically infeasible, s=o borrov areas in
the boattom of the canyon are beinp used.

22n Local Short Term
Uses and Lon Tern Productivity

The construction of the dam will have long term effects on such
items as the aesthelics, fishery and economic development touched by the
construction of the dam, The reservoir access road has already damaged
the segtheticsg and stripping the borrow z2reas will clgo alter the present
setting, Most of these changes will be of longer duration. The aggre-
gate borrow arez outside the canyon will have a short term aifect as
reshaping and reseeding of the borrow area will restore as much as possi-
ble tae area disturbed by excavation.

Trreversible or Irretrievable
Compitirentg of Resources

llearly all phases of the dam and reservoir complex would commit
resowrces to an irreversible status. The access road, dam, reservoir,
bvorrov erea, and power plent has, or will alter the resources so they
cannot be restored to their original status or be subsequently ufilized
for other purposes.

Coordi

‘.3

tion with Other Ageacies

Azencies thatl asslisted in the development of the project ilncluded

the MNa:iional Park Service, Bureau of Sport Fisheries and Wildlife, Bureau
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of Mlnes, Geological Survey, Public Health Service, Corps of Englneers,
/and Colo. Geme Fish & Parks Div

7.5, Forest Service, Bureau of Fublic Roads. Reporis from these

agencles did not address themselves specifically to environmental review.

or recomnendations.  However, some of thelr recommendations are concerned

with the provection and/or improvement of the natural resources., The con-

plete lis% of the agencies which this Environmental Statement was sent %

(¥}

for review and their eppropriate comments will be zttached.
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