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LETTER OF TRANSMITTAL

DEPARTMENT OF THE INTERIOR;
OFFICE OF THE SECRETARY,
Washington, D. C., June 8, 1953,

Hon. Jossea W. Marmix, Jr.,
Speaker of the House of Representatives,
Washington, D. C.

My Dear Mgr. Speaksr: My report on the Fryingpan-Arkansas
project, Clolorado, is transmitted herewith pursuant to section 9 (&)
of the Reclamation Project Act of 1930 (53 Stat. 1187).

The waters of the Arkansas River in the upper Arkansas River
Basin are overappropriated, resulting in serious loss in crop production
on presently irrigated farmland. Stabilized agricultural economy in
the area requires supplemental water supplies. Additional quantity
and better quality of domestic and municipal water is critically needed
in the Arkansas Valley, Colo. There is a need for additional electric
energy in the project power-market area, and normal uses of elec~
tric energy would expand rapidly if not restricted by a limited supply,
Floods in the upper Arkansas Valley threaten the loss of property
and discourage investment. Sediment and pollution control are
needed. The most pressing and immediate needs of the upper
Arkansas River Basin can be met by the Fryingpan-Arkansas project,
which is herein recommended for authorization and construction.

The report has been transmitted to the States of the Colorado River
Basin, to the States of Kansas and Oklahoma, and to the Secretary
of the Army, for their views and recommendations as required by
the provisions of the Flood-Control Act of 1944 (58 Stat. 887}; to
the State of Colorado for the comments of the head of the agency
exercising admiunistration over the wildlife resources of the State, as
required by the provisions of the act of August 14, 1946 (60 Stat. 1080);
and to the Departments of Agriculture and Commerce, the Federal
Power Commission, the Corps of Engineers, and the Public Health
Service, in accordance with interagency agreements. Copies of all
the comments received are enclosed with the report. :

The report and the comments received were submitted to the
President, and the Bureau of the Budget has advised that there would
be no objection to the submittal of the report to the Congress. A
copy of Assistant Budget Director Rowland Hughes’ letter of June 8,
1953, is attached.

Sincerely yours,
Rarrr A, Tubpor,
Acting Secretary of the Interior.

Approved for printing, June 17, 1953,
. _ K. M. LuComeprs,
Chairman, Committee on House Admainistration.
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FRYINGPAN-ARKANSAS PROJECT, COLORADO

LETTER TO THE SECRETARY FROM BUREAU OF THE BUDGET

ExecuTive OFFICE OF THE PRESIDENT,
Bureav or TaE Bupger,
Washington, D. C., June 8, 1953.

The honorable the SECRETARY OF THE INTERIOR. .

My Dmar Mgr. Secrerary: Receipt is acknowledged of your
letter of April 30, 1953, submitting your revised report on the Fry-
ingpan-Arkansas project, Colorado, and requesting advice as to its
refationship to the program of the President. o

This proposed multipurpose project would provide irrigation, power,
flood control, municipal water, and other benefits. The plan contem-
plates several small powerplants and a system of canals, reservoirs,
and tunnels to divert water from the western to the eastern slope of
the Continental Divide and to produce better control and utilization,
of upper Arkansas River water. _ ‘

The estimated cost is $172,898,000, of which $75,128,000 is allocated
to irrigation, $41,945,000 to power, $32,654,000 to municipal water
supply—reimbursable items—and $20,341,000 to flood control and
$2,830,000 to fish and wildlife-—nonreimbursable items. The benefit-
cost ratio is stated as 1.48 to 1.00.

The repayment plan contemplates that the power and municipal
water-supply investments would be entirely repaid with interest at
2} percent 1n 53 and 63 years, respectively, or within 50 years after.
all facilities are placed in operation. The plan also contemplates that
the Urigation investment would be returned. without interest over a
period of 69 years, in part from payments by irrigation-water users
and in part by revenues from power and municipal water supply
after these latter investments are fully repaid. The irrigators would
repay $622,000 annually for 69 years, based on an ad valorem tax of
1 mill and payments ranging from $5.40 per acre-foot for water diverted
from the Colorado River Basin to $2.25 per acre-foot for reregulated
Arkansas River winter flow. Irrigators now have prior water rights
to the Arkansas River winter flow at no cost.

This office believes that a reasonable basis for appraising the repay-
ment of Federal irrigation projects should be not more than 50 years,
and that this would be consistent with the general practice of most
Federal agencies in determining the economic evaluation and financial
feasibility of water resources developments. On the basis of a 50-year
repayment and the Department of the Interior’s estimate of the water
users’ ability to repay, the water users would return $31,100,000 of
the $75,128,000 allocated to irrigation, leaving unpaid at the end of
50 years $44,028,000, or 60 percent of the estimated construction
cost. Thus, the water users would have paid $100 per acre out of a
total investment of $243 per acre.

1
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The proposed project report, on the other hand, contemplates
repayment by the water users within 69 years rather than 50 years,
During the additional 19 years, the above-mentioned balance of $44,-
028,000 would be repaid. Irrigators would pay $11,818,000, and the
remainder of the unpaid construction cost amounting to $32,210,000
would be met from revenues on power and municipal water supply.
As noted above, the allocation of costs to power and municipal water
supply, under the proposed project, would be fully repaid with interest
within 50 years after completion of all facilities. Revenues derived
after the 50 years would be used to show repayment of the irrigation
investment.

Federal and State agencies, in commenting on the original project
report, questioned (1) the high cost of a limited supply of supplemental
irrigation water, (2) the ability of the water users to repay annually
as much of the irrigation costs as proposed, and (3) the ultimate
amount of transmountain diversion and its effect on the quality and
use of Colorado River water available to the lower basin. Notwith-

standing the substantial increases in the estimated project costs and

the greater estimate of the ability of the irrigators to repay, as shown
in the revised report as compared with the original report, the com-
ments of the States and Federal agencies have not been furnished on
the revised report. . '

Approximately 63 percent of the irrigation benefits of the projeect
are of an indirect character, consisting of additional business from
increased purchases, marketing, and processing activities. Without
these indirect benefits the project over a period of 50 years would

not show a favorable benefit-cost ratio. While this office recognizes

that there are definite indirect bemnefits, we believe that they should
not be assigned a monetary value and should not be relied upon for
the primary justification of a project. It is our understanding that
this is in accord with your present views.

In the consideration of irrigation projects, it should be noted that,
under existing law, the interest cost on the irrigation investment is not,
charged to the water users but is borne by the Federal Government.
In the case of the Fryingpan-Arkansas project, the average annual
interest cost on the irrigation investment during the first 50 years
would amount to about $1,500,000, on the basis of simple interest
at 2% percent, or approximately $5 per acre per year. .

As indicated by the comments of the Department of Agriculture on
the original report, under dates of October 10, 1951, and May 23, 1952,
in view of the obvious high cost of importing water from the Colorado
River Basin, a separate evaluation should be made of the feasibility
of importing water from the Colorado River Basin, considered as an
incremental addition rather than an integral part of the project.
Furthermore, there is no evidence in the report indicating a willingness
by the trrigators to repay the proposed charges for an average annual
supplemental water supply of about one-half acre-foot per acre.

Plans for municipal water supplies appear doubtful because of the
high water rates, optimistic estimates of average water deliveries,
and uncertainty of including all proposed facilities and functions in
the ultimate plans. We also believe that costs of correcting damages
to fish and wildlife resources caused by the building of the project
should be treated as part of the construction costs and allocated to the
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various purposes in the same manner as other damages, including
relocations. :

Our review indicates that further study of various aspects of the
project might be warranted. If, however, you deem it advisable,
particularly in the light of the committee’s desire for an early hearing,
there would be no objection to the transmittal of the report, together
with a copy of this letter, for the consideration of the Congress.

Sincerely yours,
Roranp HucHES,

Assistant Director.

SECRETARY McKAY’S REPORT TO THE PRESIDENT, THROUGH
BUREAU OF THE BUDGET ‘

DEpARTMENT OF THE INTERIOR,
OFFICE OF THE SECRETARY,
. Washington, D. C., Apri 30, 1958.
Ty PRESIDENT,
~  Tae Warre House:
(Through the Bureau of the Budget).

My Drsr Mr. Presmoent: On October 19, 1951, my predecessor
in office submitted his report on the Fryingpan-Arkansas project,
Colorado, a multiple-purpose project for partial development of the
water resources of the upper Arkansas River Basin and involving
transmountain diversion of water from the Roaring Fork River, a
tributary of the Colorado. By letter of January 27, 1953, Budget
Director Dodge called my attention to this report, among others,
and asked that it be reviewed to determine whether it conforms to
the present program of the Department of the Interior, and whether
any modification or revision should be made.

The report, as previously submitted, recommended immediate
suthorization for the construction and operation of a system of reser-
voirs, canals, tunnel, diversion .dams, powerplants, and municipal
water supply facilities for irrigation and municipal water supply,
flood control, power, sediment control, stream pollution abatement,
and preservation and propagation of fish and wildlife. .

After review of the report and study of the data and information
presently available, I have determined that no modification in the
plan of development is required. However, the recommendations
in the report are hereby modified to recommend, instead of the appli-
cation of the so-called interest component as heretofore contemplated,
the return of that part of the construction cost of the project which is
allocated to irrigation and assigned to be repaid from net power and
municipal water revenues subsequent to the repayment of the com-
mercial power and municipal water investments—these latter in-
vestments to bear interest, on the unamortized balances, at a rate
equal to the average rate paid by the United States on its long-term
loans outstanding at the date of authorization of the project. We
do not favor the use of the so-called interest component as an aid in
paying out the irrigation costs of this project.

he repayments and economic analyses have been revised to re-
flect the Increased costs since the basic report was prepared. Sum-
maries of these revised studies are enclosed, The repayment analysis
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includes, as a part of the construction cest to be repaid, interest.
during construction on power and municipal water investments, Inthe
economic analysis the power benefits are calculated on the basis of
the value of power in the area and an analysis by functions is included.

The estimated cost of the Fryingpan-Arkansas project is $172,-
898,000 at January 1953 price levels. If the allocations are revised
to incorporate the increased costs and the repayment plan is set up
on the alternative basis hereinbefore suggested, with an interest.
rate estimated at 2.5 percent, return of irrigation costs which exceed
those that can be repaid by the water users themselves could be accom-
plished in an overall period of 69 years or 17 additional years after
the power investinent is returned and 6 years after the municipal
water investment is returned.

The revised economic analysis indicates that the benefits from con-
struction of the project would exceed the costs in a ratio of 1.48 to
1.00 and that the inclusion of all functions is justified.

Supplemental water supplies, both for irrigation and for municipal
use, are sorely needed in the Arkansas River Basin, Serious losses
occur annually in crop production on presently irrigated farmland
while” the need for additional and better ‘quality municipal water
is fast becoming eritical. Protection is needed against floods which
result in extensive damages in the upper Arkansas Valley. Also, there.
18 a need in the area for the electric energy from the project and normal
uses 1for electricity would expand rapidly if not restricted by a limited
supply.

This project and the report as herein modified eonform to my pro-
gram. Therefore, I transmit, pursuant to section 9 (a) of the Reclama-
tion Project Act of 1939, this report which incorporates the report

of the previous Secretary of the Interior and the comments of the

affected States and Federal agencies as my report on the Fryingpan--
Arkansas project.

I shall appreciate receiving advice concerning the relationship of
this project to your program before 1 transmit the report to the
gongxi;ess in accordance with the provisions of the Reclamation Project.

ct of 1939, | |

Sincerely yours,
Dovernas McKay,

Secretary of the Interior.
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TaBLE I.——Fryz'ngpan-Arkansas project—Summary of benefit-cost analysis

Itern Amount
Public investment: .
Fstimated construetion Co8t8 . o u i an i $172, 898, 000
Imterest during constraetion . . ..o 8, 594, 000
B 2o 3 UV U 179, 492, 000
Annual costs:
Equivalent of public Investment ., ... ..ot m—n———— 4, 802, 000
Operation, mainténance, and replacement:
Munielpal WaleT . v e re e mu— i —— $412, 000
T At OM - e e ————————— 59, 000
PO T o o e e e rmm—rm— 842, 000
’ o], 313, 000
Regulation by upper Colorado storage project 3 .. ... e ———— 163, 000
POLB] - e e e ————————— 6, 378, 000
Annual benefits: ‘
Munielpal Water. . e e 1, 662, 000
Irrigation: 3
LB - e et e e e et e = ok s 1, 598, 000
InAiret. . e ;i m e m—mm e 2, 757, 000
e 4, 355, 000
W BOWer e 2, 702, 000
Flood control 8 . e ——a e m—————— 598, 000
"Bediment control .. .o eem e —— 141, 060
B 5 U S 9, 468, 000
‘Benefit-cost ratio: )
Total henefils. . o e et e ———— 1. 48:1. 00
Direct benefits. o e 1.05:1. 00

! Interest during construction computations appearing In report have been reanalyzed; realistic construo-
‘tion periods were set up by featuzres and made ¢congistent with development periods.

% Apnual cost of regulation provided by Upper Colorado River Storage Project af $2.35 per acre-foot.

8 Adjusted to 215 agrienitural price index; excludes interest and wages shown in report as direct benefits
1;% others; indireot benefits reflect increased marketing and processing activities and increases in farm pur-
«chages,

4 Benefits refloct proapective valae of power in area, .

§ A djusted toreflect projected prices, Engineering News-Record Index of 180 (1939=<100).

FRYINGPAN—ARKANSAS Proszcr

Tasie JA —Summary of benefil-cost analysis by functions

Total Municipal Flood |[Fish -and
Ttem project water | Ivigation | Power control | wildlife

Public investment: )
Estimated construction costs_.__{$172, 808, 000|$32, 654, 000|$75, 128, 000341, 045, 000($20, 83%' 888 $2, 830, 000
¥

Interest during construetion....| 6, 594, 000| 1,154,000| 3,143,000 1,330, 118, 000
Total .. imanena 179,492, 000| 33, 808, 600! 78, 271, 000| 43, 275, 000] 21,190, 000] 2, 948, GO0

Apnusl costs:
Equivelent of public invest-

ment_ .o 4,002,000f 923,000 2,188,000{ 1,182,000 579,000/ 80,000
QOperation, maintenance, and .
replacement. _______________._. 1, 313, 000 412, 000 59, 000 B42, 000 )aae
Regulation by upper Colorado
storage project 1 _________ .. 163, 000 e el s
ot e 8,378,000 1,335,000 2,197,000 2,024,000 579, 000 80, 000
Annual benefits:
Direct. . covnio oo 26,701,000 1,662,000 1,598,000 2,702 000 598, 000]. oo
Tndireot. o oo e v m e 2,757,000 . 2, 787, 000 - e e[|
Total e e i 9,458, 000| 1,662,000] 4,365 000 2,702,000 598, 000]auccmueun-
‘Benefit-cost ratio: ' :
Total benefits ... 1.48 1.24 1.08 1.33 103 ... ...
Direct benefits . ... 1.06 1.24 .78 1.33 1.08) e

L Not distributed to functions,
2 Includes $141,000 benefits from sediment control.




t These amounts represent the costs of enlargement of the coDection and diversion system specifically for fish and wildlife purposes. They are shown as specific costs because
the aflocation to this function is limited fo the costs of these added facilities totaling $2,830,000, as described in report of the regiona) director for mitigation of losses.

. T -
%
Tasre II.—Segregation of costs
N
January 1953 construction costs < Annual operation, maintenance, and replzeement
Speeific operation, 3
Specific costs Total maintenanee and -2
replacement Joint e
Feature opercfion, L)
Total Jointst o ti gginte-d )
eo§ peration, namnce an e
Municipal |  Fish tgge:g’d 2}%&32?3,“’ meinte- Munieipzl | Tebiace- e
Power water and mainte- repslz co- | nemcesnd | Power watet ment
supply wildlifel nance Thent rggl cte-
2
Aspen Dam #nd Reseryoir................ $8, 102, 000 $8,102.000 |  $2.000 $1,880 $3,880 || $3,880 M
Sugar Loaf Dam and Reservoir. .__ ___.__ 7. 248, 000 7, 248, 000 2,760 1, 630 4,440 o .. 4, 440 2,
Twin Lakes Dam and Reservoir. J|o10,222 000 |- .. 16, 222, 000 3,900 2,370 6,270 || 6, 270 o
Salida Afterbay__.___.__...__. - 310, 000 1,870 70 1,940 F  BL 940 [t [,
Pueblo Dam and Reservoir. . | 43, 453, 000 6, 200 10, 090 16,290 [ e 16, 290 B
Mein purifieation plant______..__ .7, 148, 000 23,750 10, 290 , 0 $44,040 §_ L _ 7
Pueblo pumping plant____..___ . __ 1,470,000 03, 320 18, 340 111, 660 111,660 |ococomnn . 1
Colorado Springs pumping plant.. _ 155, 000 4,78 1, 930 6, 710 6,710 b
Hunter Creex-Aspen Canal _______________ 288 000 2,150 70 2,220 || 2,220
Hunter Creek extension esnal_. _______.___ 400, 000 4, 700 90 4,790 [ooe oo oL 4, 790 =
South Side collection system . - ____._..._ 9, 263, 000 2,800 | . 2,800 | 2, 800 E
North Side collection system__..___.__..__. 21, 126, 000 29, 530 940 30,470 || - 30, 470
Fryingpen-Arkansas tannel _______________ 10, 111, 000 3,080 |eocmmeaee 3,030 | 3,030 @
Snowden Canal . _________ .7 792, 000 7,000 180 7,180 R 7,180 P
Arkansgas power canal: n
Elbert Canal. . __. . . ... ... 1,759,000 | 1,789,000 | oL 26, 250 410 28,660 1 26,660 [ _.____. kg
Twin Lakes-Otero Canal__..______.__. 1,623,600 1 1,623,000 § oo oo 11, 460 380 13,840 | 15,840 1 __.________ g
Otero-Wapaco Canal _.__________._____ 2,183,000 2,188,000 | . llo el 15, 470 510 15,980 15,980 |- ... 2
Wapaeo diversion. ___.___.____ ... 266,000 | 266,000 ________ |l .. 1,900 60 2.050F 2,050 | .. ___._._ &
Wapaco-Princeton Canal. . ___,____. 2,466,000 7 2,486,000 (o |oeee oo o 18, 370 570 18,040 | 18,940 (... _____._ =
Chalk Cresk diversion.__ - 98,000 | 08,000 | e e __ 720 20 7400 40 | o)
Pringeton-Panche Canal. b 2,023,600 2,023,000 4 el 15,100 470 15570 15,570 .o o__ =
Pancho-8alida Ganal .. ____ ___._.___ 2,508,000 | 2,808,000 | . | 17,800 580 18,380 | 18,380 {.- ... .__..
0il Creek-Brush Hollow Canal._.__.____.. 361,000 | 361,000 { o e 4, 390 80 4, 470 4,470
Pueblo water eondwit . ___.__.________ 1,735,000 | oo 1,735,000 | o e 26, 020 7,810 33, 830 33,830
Arkansas Valley water conduit. . __.____._ 10,683,000 | . ____.____ 10,631,000 |l 159, 460 47,840 207, 300 207, 30
Powerplants .. ________._ S een| 14,917,000 [ 14,917,000 j__________ ) T CT|LTTTITTT 378, 540 181, 510 540,050 | 540,050 |.__________
Powerplant switchyards. ... __.._______... 3,885,000 | 3,885000 {_____.____ S SR S , 9 39,030 73,970 e
Transmission lines .. _..__..__._______.___. 5,079,000 | 5,079,000 | ..o el omoe e 31,150 38, 950 90,100 | 96,100 . ... _..___
Transmission suzbstations.___._._____.__.._ 2,00L,000 | 2,001,000 |l __ 31, 130 21, 010 52,140 | 52,140 |___ .. _.
General property .« oo oo 173,000 | e LET3,000 (oo | e e e
Total .. 172,898, 000 ; 39,211, 000 | 21, 500,000 | 2,830,000 | 109,357,000 | 970, 580 387,160 | 1,357,740 | 868, 360 408, 010
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TasLe ITL.—Cost aliocation

. Municipal . Flood Fish snd
Itern Total water | Lirigation | Power | ooniro) | wildlife
Anmuel benefits. oo oo $9, 317, 000( $1, 662, 000( $4, 356,000($2, 702,000f  $598,000( ... ... .
Less ennuel operation, maintenance
and replrcement costs________..... 1,313, 600 412, 000 50.000) 842,000 1] 0
Annunrlnet benefits.._._.__.___ ... 8, 004, 000 1,250, 000| 4,298, 000( 1,860, 000 598, 000(__.._______
Justifinble investment_ . ___.________ 295 910, 000| 45, 771, 000(157, 305, 000(68, 107, 00| 21, 887, 000|t $2, 830, 000
Alternstive expenditure . ...aeon- 184, 161, 000| 33, 575, 000( 81, 097,000|42. 148, 000 27, 341,000) .. _________
Alternstive justifinble expenditure._| 181, 547, 000] 33, 575, 000| 81, 097, 000|42, 148. 000| 21,897,000| . ____.__
Less specific co8tS. oo 60, 711, 000| 21, 500, 000 0]39 211, 000 0] 2,830,000
Remainder. ..o 120, 836, 000| 12,075, 000( &1, 097, 000 2, 937, 000) 21,887, 000| ...
Percent dlstribution_______. . ... 100. 0 10.2 68 7, 25 18.8[ o
Joint eosts. oo an $112, 187, 000($11, 154, 000($75, 128, 000)52, 734, 000 $20,34%,000| - ______
Speocific costS oo oo 80, 711, 000| 21, 500, 0600 0[239;-211, 000 0| $2, 830, 000
Allocation . . e 172, 898, 000| 32, 654, 000( 75, 128, 00|41, 945, 0001 20, 341, 000| 2,830, 000
fliIncrementa] costs of features on western slope, as deseribed in report of the regional director for mitigation
of losses.
TaeLe 1V.—Interest during construction
. Con-
' strue-
h Interest
"y -
Feature Code (gg;sgl;% tll)%l_l 234 per-
) cent
riod
vears
Replacement Reservolir, Aspen, 28,000 acre-feet . ______________. J $8, 102, 000 4 | $405, 100
Sugar Loaf Reservoir enjargement, 117,000 sere-feet o ooeeoooeo. J 7, 248, 000 3 271, 300
Twin Lakes Reservolr enlargement, 260,000 acre-feet. .. oooneuounne J 10, 222, 000 4 511, 100
Salida Afterbay Reservoir, 200 acre-feet ... r 310, 000 1 3, 900
Puelt:lo Reservoir, 400,000 acre-feet o o T 43, 453, 000 4 12,172,600
Main purification plant (Pueblo) (7,500,000 gallons). . ... M 7, 148, 000 2 178, 700
Huunter Creek diversion dsm.. . - . I 48, 000 1 600
Hunter Creek extenslon diversion works_ ... I 15, 000 1 200
Chapman Guleh diverslon dam .. J 54, 000 1 T00
Time Creek diverslon dam_____________.._... e J 30, 000 1 400
Last Chanece diversion dam. . ... oooni.oo e J 30, 000 1 400
North Fork diversion dam. ool acmann- I 30, 000 1 400
Tvanhaoe Aiversion A8 .. o oo e = J 30, 500 1 400
Tryingpan River diverslon dam..._ .. J 16, 000 1 200
Snowden diversion Gam . _ . ... e J - 205, 600 2 B, 100
Wanpaceo diversion dam._ ... oo P 228, 009 2 B, 700
Chalk Creek diversiondam .. ___._.___.... e e P 62, 000 1 800
01} Creek diversion dam_ .. e oo M 138, 000 1 1, 700
Main municipal pumplng plant._ . M 1, 470, 000 3 55, 100
Colorado Springs pumping plants.. ..o . M 158, 000 2 , 900
Hunter Creek, Aspen Qanal—Q =200 cubic feet per second _. ... J 24(), 000 1} 3,000
Hunter Creek Exfension Canal—Q=20~100 cubie feet per second.___._| I 394, 000 3 14, 800
Boutl Side eollectlion condudb. ... .. oLl J 9,200,000 |-cooo|amoeeeee
.0} Hunter Creek-Chapman tunnel .. ________._.._ J (2, 578, 000) 2 64, 400
.02 Chapman-South Fork tunmel .. J (3, 380, 000} 2 84, 500
.03 South Fork-Fryingpan siphon tunnel ..o ooceonninnnns T (2, 706, 000} 2 67, 600
.04 Fryingpan sfphon .. . J (545, 000) 1 §, 800
Northside collection conduit - o .. i 21,006, 000 | oo afocmoaoooo
.01 Lime Creek Canal. .- J (1, 182, 000) 3 44, 300
.02 Last Chanee-North Fork sectlon. . _________. J (2, 952, 000) 2 73, 800
03 North Fork-Ivanhoe Cresk section.. . _____ T {11, 674, 000} 3 437, 800
04 Tvanhoe Creek-Fryingpan siphon. .. J {2, 002, 000) 2 50, 000
.05 Fryingpan siphon-Fryingpan-Arkansag tunnel  ________.______| J (3, 196, 0000 | nemun]ocmcam oo
Fryingpan-Arkansas divide tunael. .. J 10, 095, 000 3 378, 800
Elbert power canal. .. . _..- e P 1, 795, 000 3 67, 300
Brnowden Canal .. im i canna e mmema————— J 587, 000 2 14, 700
Twin Lakes-Otero Canal_ . . e P 1, 623, 000 2 40, 600
Otero-Wanaco Canal.. ... ... e e e e e —mmm P 2, 188, 000 3 £2, 000
Wanaeo diversion eanal. . oo o e P 38, 000 1 500
Wapaco-Princeton Canal. oo P 2, 466, 000 3| 92,500
Chalk Creek diversloneanal_ __ .ooooaiaaae e m e P 34, 000 1 400
Princeton-Paneho Canal . e P 2, 023. 000 3 75, 900
Pancho-Salida Canal ... ____ e e e P 2, 508, 000 3 94, 000
Puable municipal water supply eonduit. ... M 1,735,000 2 43, 400
Arkansas Valley municipal water supply condwit. .. M | 10,631,000 3 398, 700
(il Creelk-Brush Hollow Canal._ ... ..o ci e et e ccmm e M 223, 000 3 8, 400
Eibert powerplant, 8,700 kitowatis. _ .. ______. ... P 1,137,000 3 42, 600
Otero (Granite) powerplant, 19,200 kilowatts P 2,711, 000 3 104, 700
‘Wapsaco powerplant, 18,600 kilowatts . . .. __.__ P 2,214,000 3 83, 000
Princeton powerplant, 11,760 kilowatts____ . ____________. P 1,733,000 3 /5, 000
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{ o TasLe IV.—Interest during construction—Continued
.
' ’ Con-
. struc-
. Construe- | tion Interest
Feature Code tion cost | pe- E}éﬁepgr-
. riod &
years
L Pancho (Prineston) powerplant, 15,000 kilowatts. .. _____._._____._ P | $2, 500,000 3| $93,800
FEE Salida powerplant, 22,700 Xllowatts. .....__________ ______TTTTTmmT P 2, 908, 000 3 108, 000
; Pueblo powerplant, 11,000 kilowatts__.._________  _ ___TTTTmetmmTT P 1,714, 000 3 64, 300
Dillon-Elbert, 51 miles .. .. .o T P 755, 000 2 18, 900
Elbert-Otero, 1 miles.. oo . ___TTITTTTTmmmmIT P 127, 000 1 1,600
Otero-Wapaco, miles_ .. .. oo T P 104, 000 1 1,300
Wapaco-Princeton, 15milles. ... ____, . __________ TN P 174,000 | 1 2,200
Princeton-Pancho, 7 miles. ... ____ T oTTmemmmmmmmrTTT P 80, 000 1 1,600
Pancho-Salidd, 8miles_ ... ______ . "T"TTTmTTmTTTTRTT P 35, 0600 1 400
Gunnison-Salida, 66 miles. .. . _______ T 77T P 1,020, 000 2 25, 500
Saguache-Salida, 47 miles. . __.______ ___ _____TTTTUTTmmTmRTTC P 504, 000 2 12, 600
Salida~-Pyeblo, 97 miles_ [ ... ... ___ .. ___________ .77t P 1,124, 000 2 28,100
Pueblo-Colorado Springs, dd miles ... _____ 7777777 P 472, 000 1 5, 900 }
Colorado Springs-Limon; 73 miles .____ . ___________ .~ [ P 684, 000 2 17,100 -
Leadville, 15,000 kilovoltamperes. .. _.__________. "7 r 118, 000 1 1, 500
Balida, 5,000 kilovoltamperes... ________ .. . __"TTTTTTTTTTTT P 139, 000 1 1,700
Gunnison, 3,760 kilovelt-emperes_ ... ... TT"TTTTTC P 258, 000 1 3, 200
Saguache, 16,000 kilovolt-amperes. .. ... .o __ . . ______"TT" P 149, 000 1 1,800
Oa%n City, 15,000 kilovolt-amperes. . _____________ """ P 303, 000 i 3,800
Pueble, 26,000 kilovolt-amhperes. ... . _______ 1T TTTTTCTTT P 205, 000 1 2, 600
OColorado Springs, 30,000 klovolt-amperes . ... - P 925, 000 1 11, 800
Elbert, 9,670 kilovolt-amperes. ._...______________ S, P 482, 000 i 6, 000
Otero, 21,330 kilovolt-amperes. ... _________ . ____TT"TTTTC P 558, 000 1 7, 000
Whapaco, 18,330 kilovoelt-amperes. .. ... _...__..___._______ " °" P 540, 000 1 8, 800
_ Princeton, 13,000 kilovolt-amperes_._______.______. _ _._______""""77"" P 507, 000 1 6, 400
Pancho, 16,870 kilovolt-amperes._. . .__._.__._.__._____ " """ P 434, 000 1 5, 400
Salida, 25,220 kilovolt-amperes. .. ... ... .. _________. " " P 770, 000 . 1 9, 600
Pueblo, 12,220 kilovolt-afperes . .. ..o . P 594, 000 1 7,400
Generai communication system_ _____________._______________.__ ... J 105, (00 2| 2, 600
General service equipment (26 percent construetion facility)..___ . . J 1, 063, 000 7 79, 000
Gunnison maintenanee 880D - L. J 15, 000 1| 200
Total . e e e e e | e 172,868,000 |...._. 6, 593, 500

J=Jolnt ($4,601,000); P=Power {$1,212,500); M= Municipal water ($690,000).

Breskdown of the interest ciuring construetion to the allocated use of the
features: _ -

JOINt Use . . . e 34, 691, 000
Specific power_____________ o 1, 213, 000
Specific municipal water______ .. _________ . ____________. 690, 000

_________________________________________________ 6, 594, 000

The distribution of the joint interest during construction was made to the
various functions by the same percentages that the funetions share in the joint
construction costs. This distribution is as follows:

Irrigation. . il $3, 143, 000
Power____. ______ ot e e e e 117, 600
Munieipal waber._ . . 464, 000
TFlood control .. _ __ . 849, 000

Fish and wildlife. . . ____ .. ____________________ . __._______ 118, 000
Total _ . 4, 691, 000

The total reimburisable amounts of interest during construection are—
Power___ ____ o _____ $1, 213, 00048117, 000= $1, 330, 000 -
Munieipal water____ . .. ___ ... ____. $690, 0004 $464, 000= 1, 154, 000

2, 484, 000

The nonreimbursable interest during construction is $4,1 10,000.
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FORMER SECRETARY CHAPMAN’S REPORT TO THE PRESIDENT

1

DEPARTMENT OF THE INTERIOR,
OFFICE OF THE SECRETARY,
Washington 26, D. C., October 19, 1951.

THE PRESIDENT,
Tae WaiTe House
(Through Bureau of the Budget).

My Dear MR. PresipENT: My report on the Fryingpan-Arkansas
project, Colo., is transmitted herewith pursuant to section 9 (a) of the
Reclamation Project Act of 1939 (53 Stat. 1187).

The waters .of the Arkansas River in the upper Arkansas River
Basin are overappropriated, resulting in serious loss in crop production
on presently irrigated farmland. Stabilized agricultural economy in
the area requires supplemental water supplies. Additional quantity
and better quality of domestic and municipal water is critically needed
in the Arkansas Valley, Colo, There is & need for additional electric
energy in the project power-market area and normal uses of electric
emergy would expand rapidly if not restricted by a limited supply.
Floods in the upper Arkansas Valley threaten the loss of property
and_discourage 1nvestment. Sediment and pollution control are
needed. The most pressing and immediate needs of the upper Arkan-
sas River Basin can be met by the Fryingpan-Arkansas project which
is herein recommended for authorization and construction.

The report has been transmitted to the States of the Colorado
River Basin, to the States of Kansas and Oklahoma, and to the Secre-
tary of the Army for their views and recommendations as required by
the provisions of the Flood Control Act of 1944 (58 Stat. 887); to the
State of Colorado for the comments of the head of the agency exercising
administration over the wildlife resources of the State, as required by
the provisions of the Act of August 14, 1946 (60 Stat. 1080): and to
the Departments of Agriculture and Commerce, the Federal Power
Commission, the Corps of Engineers, and the Public Health Service,
in accordance with interagency agreements. Copies of all the com-
ments received :are enclosed with the report.

I shall appreciate having advice concerning the relationship of this
proposed project to your program before I transmit the report to the
Congress for its consideration and appropriate action in accordance
with the provisions of the Reclamation Project Act of 1939,

Sincerely yours,
Oscar L. CHapMAN,
Secretary of the Interior.

REPORT OF THE COMMISSIONER OF RECLAMATION

DrpArTMENT OF THE INTERIOR,
Bureav oF RecLaMaTionN,
Washington 25, D. C., September 11, 1961.
The SECrRETARY OF THE INTERIOR. : -

Sir: This is my report on the Fryingpan-Arkansas project, Colorado,
formerly called” the initial development, Roaring Fork diversion,
Gunnison-Arkansas project.

In your behalf, copies of the report on this project, which you ap-
proved and adopted as your proposed report on May 4, 1951, were
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sent to the Secretary of -the Army and to designated officials of the
States of Arizona, California, Colorado, Kansas, Nevada, New
Mexico, Oklahoma, Utah, and Wyoming for their views and recom-
mendations in accordance with the provisions of section 1 of the Flood
Control Act of 1944 (58 Stat. 887), and to the Governor of Colorado
for the report and recommendations of the head of the agency exercis-
Ing administration over the wildlife resources of the State of Colorado
in accordance with the requirements of the act of August 14, 1046
(60 Stat. 1080). Copies of the proposed report were sent also to the
Federal Power Commission, the Departments of Agriculture and
Commerce, the Corps of Engineers, and the Public Health Service for
their comments. Copies of the written views of the States and of the
Federal agencies which have been received in response to these trans-
mittals are attached with a copy of your proposed report. '

The reviewing officials_of Colorado, which is the State directly
affected, concur in the findings of the project report that the products
and services which this proposed development would provide or make
possible are greatly needed and that the project is engineeringly
fedsible, economically justified, and financially feasible. They ap-
prove the proposed development conditioned upon compliance with
the operating principles set forth in the report and full recognition
of and compliance with certain portions, quoted in Colorado’s letter
of comments, of the report of the Colorado Water Conservation
Board’s policy and review committee as it was approved by the board
on February 22, 1951. We approve of the proposed operating princi-
ples and have every intention of complying with them if and when the
project is authorized, constructed, and in operation. Colorado objects
to the name heretofore given the project and recommends that it be
known and referred to as the Fryingpan-Arkansas project. As this.
development is designed as a self-contained unit and its construction
would not imply a commitment to develop future water supplies in
the Gunnison River Basin for diversion to the Arkansas River Basin,
as the diversion is from the Fryingpan River to the Arkansas River,
and in view of the desires of the State of Colorado, I recommend that
this proposed development, identified in your proposed report as the
initial development, Roaring Fork diversion, Gunnison-Arkansas
project, be hereafter known as the Fryingpan-Arkansas project. .

The State of Kansas, which 1s a party to the Arkansas River com-
pact and has a strong interest in any proposed development and use
of the water of that stream, has no objection to the development as
set forth in the project report.

The States of Arizona, California, Utah, and Wyoming have no
objection to the authorization and construction of this project.

The Public Health Service suggests revision of statements relative
to water pollution in the Arkansas River Valley. As these revisions
are based on data compiled in recent joint studies by the Public
Health Service and the State of Colorado, I have no objection to this
suggestion and recommend that, by this reference, the report be con-
sidgered modified as suggested by the Public Health Service in its
attached letter of comments.

Other comments have been made which are set forth in the attached
digest. The 90-day period specified by law for receipt of comments on
this report expired on August 16, 1951. Submittal of the report to
you was deferred until now in anticipation that additional comments
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would be received. If other comments are received, they will be for-
warded to you. ,

- After consideration of all comments received, I recommend that
your proposed report be modified only as set forth above; that you
adopt ‘as your final report on the Fryingpan-Arkansas project the
report which you approved and adopted as your proposed report on
May 4, 1951, ‘with the above modifications: and that you transmit it,
together with copies of the attached comments, to the President and,
subsequently, to the Congress in accordance with the provisions of the
Reclamation Project Act of 1939.

Respectfully, ‘
: Mrionaer W. Straus, Commissioner.
Approved and adopted: QOctober 19, 1951.
' ' Oscar L. CHAPMAN,
Secretary of the Interior.

PROPOSED REPORT OF THE COMMISSIONER OF RECLAMATION

*

b

DEPARTMENT OF THE INTERIOR,
BUREAU oF RECLAMATION,
Washington 25, D. C., April 16, 1961,
The SECRETARY OF THE INTERIOR.

Sir: This is my proposed report on the initial development, Roaring
Fork diversion, of the potential Gunnison-Arkansas project, Colorado.
My report is based on and incorporates the accompanying report of the
regional director, Bureau of Reclamation, Denver, Colo,, dated
February 23, 1951, : .

The potential Gunnison-Arkansas project is a major unit in the
comprehensive plan of development of the water resources of the
upper Arkansas River Basin. The initial development (Roaring Fork
diversion) is a multiple-purpose project involving transmountain
diversion of water from the Roaring Fork River, a tributary of the
Colorado. This development is designed as a self contained unit, and
its construction would not imply a commitment for developing future
water supﬁlies in the Gunnison River Basin for diversion to the
Arkansas River Basin. This development would provide (&) about
185,000 acre-feet of supplemental irrigation water at canal headgates
in the Arkansas Valley through transmountain diversion, conservation
of flood flows, te-régulation of winter flow, and reuse of return flows for.
water-thirsty lands which, even with this additional supply, will
experience an average annual headgate shortage of about 16 percent;
(b) about 15,000 acre-feet of municipal water to supplement the munic-
ipal supply for Colorado Springs, Pueblo, and several Arkansas
Valley towns where additional quantity and better quality water is

_critically needed; (¢) about 467 million kilowatt-hours of electric
energy to help meet the critical need for electric power in the project
service area and permit expansion in the normal uses of electric energy;
(d) flood protection which would eliminate 66 percent of the proba.%)lre
annual lood damages between Pueblo and the John Martin Reservoir,
estimated to be about $890,000; (¢) sediment control, stream-pollution
abatement, and preservation and propagation of fish and wildlife in
certain areas; all of which are important and valuable contributions
of the project.
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These purpoges would be accomplished through construction of
() a system of about 50 miles of canals and tunnels on the western
slope of the Continental Divide, for the collection of water from
Hunter Creek and Frying Pan River, tributaries of the Roaring Fork
River; (b) Aspen Reservoir, with an active capacity of 28,000 acre-feet
near the town of Aspen on the western slope to provide replacement
water and waber for future use in meeting the demands in western
Colorado; (¢) the Frying Pan-Arkansas tunnel, about 6 miles in length,
for diverting water collected on the western slope to the eastern slope:
(d) the Sugar Loaf Reservoir on the eastern slope of the upper Arkansas
Basin, enlarged from its present capacity of 17,000 acre-feet to 117,000
acro-feet for storage and regulation of water imported from the
western slope; (¢) the Snowden diversion dam on the Arkansas River
above Snowden, Colo., and the Snowden diversion canal which would
convey water from the Arkansas River to the enlarged Twin Lakes
Reservoir; (f) the Twin Lakes Reservoir in the upper Arkansas Basin,
a few miles south of Snowden, Colo., enlarged from its present active
capacity of 56,000 acre-feet to 260,000 acre-feet, for storage and
regulation of water imported from the western slope by the Frying
Pan-Arkansas diversion, water imported by existing Twin Lakes
diversion, and water diverted from the Arkansas River by the Snowden
Canal; {g) the Pueblo Reservoir on the Arkansas River west of Pueblo,
Colo., with a capacity of 400,000 acre-feet to store water for irrigation
and municipal use and for flood control; (A) a project power system
comprising 60 miles of canals, 7 powerplants having an installed
capacity of 104,800 kilowatts, 7 switchards, 9 substations, and about
400 miles of transmission lines; (i) specific municipal water supply
facilities for furnishing additional municipal water to Colorado
Springs, Pueblo, and several Arkansas Valley towns, which supply
facilities would be constructed by the United States only after con-
struction by the communities themselves proves infeasible. These
proposed works, which make up the initial development, are estimated
to cost $147,440,000 on the basis of October 1949 price levels which
are just slightly lower than present price levels. The cost of operation
and maintenance, including reserves for replacement, is estimated to
‘be $1,335,200 annually, o .

The initial development of the Gunnison-Arkansas project has
engineering feasibility. It represents the minimum practical project.
It is designed as a self-contained unit and its construction would not
imply a commitment for expansion, extension, or enlargement; neither
would it impair or duplicate future development. It would be oper-
ated in accordance with the principles set forth in the regiona] director’s
report. The Twin Lakes Reservoir & Canal Co. has expressed a
willingness to execute the water exchange agreement which is pre-
requisite to the prevention of damage to the fisheries of the Roaring
Fork River, and which is contemplated by the operating prineciples.
The water to be imported from the Colorado River watershed 1s to
come from Colorado’s apportionment under the upper Colorado
River Basin compact, and there is sufficient water supply for the
project,

The initial development of the Guniison-Arkansas project is eco-
nomically justified and financially feasible. The ratio of annual bene-
fits to annual costs is about 1.7 to 1.0. Net annual revenues would
amount to about $2,870,000. It is estimated that all reimbursable
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costs would be returned to the United States in 50 years.
tative allocation of costs among the various purposes and the estimated
payments are summarized in the following tabulation:

13

The ten-

; . Probable
Function Allocation repayment
Relmbursable:
Trrdgatlon . e $59,930,000 |_ ...
Probably can be returned in 40 yesrs without interest through pay-
ments by irrigation water users and district benefielaries_______.___|. .. .________ $10, 881, 600
Probably can be refurned in 40 years without interest through appli-
cattori of interest on power and municipsl water investment_ ... |______________ 49, 048, 400
oo 40,082,000 (._____.____. __
Probakiy can be returned in 50 years with interest at 3 percent. ... | __ ___________ 40, 032, 000
Municipal and industrial water sUpply_ . ... 29,522,000 {_________ .. _.
Probably can be refurned in 40 years with interest at 2 pereent_ ... | __ . ______ 29, 522, 000
Total, reimbursable_______ e 129,454,000 | 129, 484, 000
Nonreimbursable:
Flood control. - e 15,777,000 (.. . _________
Pish and wildMfe. e 2,179,000 | .. __.__
Total nonreimbursable . . 17,956, 000 |ue oo
SOrand total e 147, 440, 0G0 129, 484, 000

Irrigation repayment will be accomplished under a contract with
a water conservancy district. Municipal and industrial water repay-
ment will be accomplished under contracts with this district or pos-
sibly another entity. Separate contracts will cover specific municipal
water supply works if they are constructed by the United States and
will require repayment of the cost of these works with interest over
a period of 40 years. Power payments will be accomplished under
contracts for furnishing electric energy at the lowest prices consistent.
with sound business principles in order to encourage the most wide-
spread use of power throughout the area of service.

I concur in and adopt the recommendations of the regional director
as sef forth in his report. .

I recommend that you approve and adopt this report as your pro- |
posed report on the initial development, Roaring Fork diversion,
Gunnison-Arkansas project, Colorado, and that you suthorize me, in
your behalf, to transmit it to the Secretary of the Army; to the States
signatory to the Colorado River compact, and to the States of Kansas
and Oklahoma in accordance with the provisions of section 1 of the
Flood Control Act of 1944 (58 Stat. 887); to the head of the agency
of the State of Colorado exercising administration over the wildlife
resources of that State, in accordance with the provisions of the Act
of August 14, 1946 (60 Stat. 1080); and to other interested Federal
agencies for their views and comments.

Respectfully,
Micuasr W. Stravus, Commaissioner.

Approved and adopted: May 4, 1951.
Oscar L. CHAPMAN,
Secretary of the Interior.

36002—58——2
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REPORT OF THE REGIONAL DIRECTOR

DEPARTMENT OF THE INTERIOR,
Bureav orF RECLAMATION,
Recronar OrFrice, Recion 7,
Denver, Colo., July &, 1950,
Revised February 23, 1951.

To: The Commissioner, Bureau of Reclamation.

From: The Regional Director, Region 7, Denver, Colo.

Subject: Report on the initial development, Roaring Fork Diversion,
. of the Gunnison-Arkansas project, Colorado. '

™

TRANSMITTAL AND AUTHORITY

1. This is my report on the initial development, Roaring Fork
Diversion, of the potential Gunnison-Arkansas project, Colorado.
The initial development, a multiple-purpose project involving trans-
mountain diversion of water, is designed as a major step in optimum
utilization of water and related resources in the upper Arkansas River
Basin. The report and substantiating documents are submitted for
your approval. and for departmental action with a view toward
securing congressional authorization for development of the project.

2. Authority: to make this report and supporting investigations is
provided in thé Federal reclamation laws (act of June 17, 1902, 32
Stat. 388, and acts amendatory thereof or supplementary thereto).

InrrODUCTION

3. From its origin on the snowcapped mountains of Lake County,
Colo., the Arkansas River (pronounced Ar-kan-saw) flows eastward.
1,500 miles to its confluence with the Mississippi. The river's
drainage from the Continental Divide to Ellinwood, Kans., comprises
the upper Arkansas River Bagsin. The economy of that semiarid
section of the Nation is bound closely to its natural resources. Their
conservation and development are essential if the economy of the
basin is to be stabilized and expanded. Waiter is the key resource and
its utilization for all beneficial purposes is of prime importance. The
Arkansas River is the hydrologic artery of the basin. It furnishes
municipal water, industrial water, and irrigation water. The be-
havior and the: yield of the river are, therefore, of concern to all
interested in irrigation agriculture, in the protection and expansion of
business investments, and in the wise and orderly development of the
resources of the basin. -

4. The potential Gunnison-Arkansas project is a major unit in the
comprehensive plan of development of the water resources of the
upper Arkansas River Basin which is being investigated by the Bureau
of Reclamation, The project is adaptable to construction by suc-

19
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cessive cumulative stages. The initial development is planned as a
completely independent multiple-purpose unit that could be the first
stage of a much larger project. The comprehensive project would
require exportation of a relatively large amount of Colorado River
water eastward through the Continental Divide to the Arkansas
Valley of Colorado. The full potential uses of water in western Colo-
rado have not been completely determined ; therefore, only the amount
of water assuredly beyond the requirements for development on the

- western slope is proposed for diversion at this time.

5. This report and attached substantiating report have been spon-
sored and prepared by the Bureau of Reclamation for the United
States Department of the Interior. All agencies of the Department
concernad with the development and administration of resources in
the project area have made important contributions. Other Federal
agencies, numerous State and local governmental agencies, water
districts, civic drganizations, corporate enterprises, and private indi-
viduals have given substantial aid in the development of the report.
Preliminary drafts of the report were furnished to the States of Colo-
rado and Kansas, and to the field offices of affected Federal agencies.
These drafts were reviewed by the two States and at field level by the
following agencies: '

Department of Agriculture: Department of the Interior:
Forest Service Bureau of Mines
Soil Conservation Service Bureau of Land Management

Department of the Army: Fish and Wildlife Service
Corps of Engineers Geological Survey

Federal Power Commission National Park Service

DESCRIPTION OF AREA
PHYSICAL FEATURES

6. Two distinct areas are involved in the project. They are sepa-
rated by the Continental Divide, which exceeds an altitude of 12,000
feet. The western slope diversion area, where transmountain water
would be obtained, is located in the Roaring Fork River Basin of the
Colorado River drainage. Water would be diverted from tributaries
of the Fryingpan River and from Hunter Creek—both tributaries of
the Roaring Fork. = The diversion area is mountainous and primitive. -
It is located within the boundaries of the White River National
Forest at elevations above 10,000 feet. Most of the 100-square-mile
area is accessible only by trails. :

7. The eastern slope project area extends from the headwaters of
the Arkansas River, near Leadville, to the Colorado-Kansas boundary.
The upper reaches of the Arkansas Valley are as rugged as the diver-
sion area. The Rocky Mountains reach their highest elevation near
Leadville at Mount Elbert, 14,431 feet above sea level. Close by are
Mount Massive, 14,419 feet, and Mount Harvard, 14,399 feet. Elbert -
and Massive are the second and third highest peaks in the continental
United States. Originating high above timberline, the Arkansas
River flows south and east—successively through canyons and foot-
hills to the geutly rolling high plains. Approximately 38 percent of
the eastern slope project area is below an altitude of 5,000 feet, rela-
tively level, and suitable for farming.
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CLIMATE

8. The project area has a range of climate from subhumid in the
high mountains to semiarid in the lower altitudes. On the western
slope, the village of Nast, located just below the diversion area at an
altitude of 8,800 feet, has & mean annual precipitation of 17.86 inches,
an average temperature of 36.6° Fahreinheit, and a frost-free period
averaging only 66 days. Corresponding data for representative
weather stations on the eastern slope are:

: . . Frost-free
. Altitnde Precipita- Tempera-

Station (feet)  |tion (inches) | ture (°F.) period

(days)
Leadvilleo . ... . .. 10, 182 18. 63 35.6 a3
Canon City. v 5, 348 12. 98 53.4 168
Pueblo ..., 4, 80% 11. 67 520 173
Roeky Ford. . 4,117 12. 30 52. 1 165
Temar, ___ . [Tt 3, 615 16.05 54.4 168

" POPULATION

9. Unoflicial estimates place the population of the upper Roaring
Fork River Basin at about 1,000 permanent residents. Aspen, the
largest community, had a population of 777 in 1940. Other residents
live on ranches or at resorts or in the smaller villages. Few, if any,
persons live in the diversion area proper. ‘

10. The population of the eastern slope project area reached
278,000 in 1940. Unofficial local estimates placed the 1948 popula-
tion at 862,000—a 35 percent increase over 1940. Preliminary
unofficial returns of the 1950 census disclose that Pueblo’s 1940 popu-
lation of 52,162 had increased to 63,561 and Colorado Springs’ pop-
ulation from 36,789 to 45,269. Other sizable communities in the
valley and their 1940 populations are: Leadville, 4,774 ; Salida, 4,969 ;
Canon City, 6,690; La Junta, 7,040; and Lamar, 4,465,

PRESENT DEVELOPMENT

11. Livestock ranching and the recreational industry are the prin-
cipal business activities In the upper Roaring Fork Basin. In times
past, mining was extensive. This activity %&d diminished but the
latent industry may be revived. Registered Hereford cattle . from
the western slope have received national recognition. . Winter sports,
vacationing, and sport fishing are becoming increasingly important
throughout the basin. The diversion area proper has no farming
although the forest is used for grazing.

12. The upper part of the Arkansas Valley is similar in many
respects to the upper Roaring Fork Basin. Mining is important at
and near Leadville and winter and summer sports bring many per-
sons to the area. The city of Pubelo is the focal center for the varied
industrial development of the valley. The most important indus-
trial enterprises, based upon the 1939 Census of Business, included
1 steel mill, a cement plant, smelters, iron foundries, brick and tile
plants, machine shops, and agricultural processing plants, including
23 grain elevators, 3 flour mills, 8 feed grinding and mixing plants,
9 alfalfa mills, 4 meat-packing plants, 3 beet-sugar factories, and 5
canning plants.
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13. Agriculture, however, is the most important industry of the
valley. More than 87 percent of the land area, including timber-
land, is used for grazing. Cultivated lands comprise 10 percent of
the area of which about one-fourth, or 322,000 acres, is irrigated.
The irrigated land exerts an extremely significant influence on the
economy of the valley. It stabilizes the economy of an area many
times greater than that actually irrigated.

14. Many irrigated crops are grown successfully in the Arkansas
Valley when water supplies are adequate. In the higher elevations
hay, tame pasture, and small grains predominate. %‘hey are mar-
keted chiefly through livestock. The foothills area in Fremont and
Pueblo Counties, in addition to general irrigated crops, produce fruits,
vine, and truck crops. Below Pueblo the principal irrigated crops
are alfalfa, corn, grain sorghum, sugar beets, barley and wheat, truck
crops, and dry beans. Cantaloupes, onions, cucumbers, pickles,
tomatoes, and red beets are highly successful truck crops. Dairying
and poultry raising are important enterprises near market outlets.

15. The size of irrigated farms varies from small truck farms and
orchards to general-purpose farms of several hundred acres. In
1940 the average irrigated farm below Salida consisted of 356 acres of
which 81 acres were Irrigated. Irrigated land values range up to $250
an acre depending upon soils and water rights.” Gross crop values
algo vary considerably. On the basis of 193944 crop prices, the
average irrigated gross crop values ranged from $30 to $40 an acre -
over the critical 193041 period. Specialty crops and seed crops
often provide gross returns many times the average. :

16. Ninety-six percent of the irrigated land in the Arkansas Valley
is identified as classes 1 and 2 according to Bureau of Reclamation
standards. It is of high to medium productive capacity, consists
of silty loam, clay loam, and clay soils, and generally has good sur-
face drainage. Alkalinity and salinity are not serious problems.

Nerp ror DrverLopMENT

17. The western slope diversion area proper is national ferest land
not suitable for irrigation. . Other areas in the Colorado River Basin
have irrigated and irrigable lands. Present water uses in western
Colorado will undoubtedly expand and new uses may materialize.
The increased uses may result from expansion of irrigation and from
such potential industrial developments as mining, lumbering, wood-
pulp production, and oil-shale refining. Investigations of the Gun-
nison-Arkansas project were based upon the principle that all present
and potential uses of Colorado River water in the natural basin in
Colorado must be protected. Xxtensive studies by the Bureau and
by committees appointed by the Colorado Water Conservation Board
confirm the existence of a plentiful supply of water in the diversion
area. The studics also substantiate the conclusion that part of that
water can feasibly be diverted without detriment to the diversion
area or to other existing and potential water uses on the western
slope—even though complete future water requirements for all pos-
sible uses cannot be foreseen for all of western Colorado. The rela-
tively small diversions proposed for the initial development—replaced
in time, quantity, and place by a reservoir near Aspen and by judici-
ous operation of the project based on the operating principles herein-
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after set forth—will not impair the future economic growth of the
western slope, harm present water users, or create a risk in meeting
the Lee Ferry obligation of the Colorado River ¢ompact.

IRRIGATION

18. The main agricultural part of the eastern slope project area is in
the semiarid zone of 11 to 16 inches of annual precipitation. Seventy
to eighty-six percent falls during the April to October growing season.
Dry farming is sud probably will continue to be practiced extensively.
Livestock gragzing on the ranges and in the forests is also an extensive
enterprise. However, both types of agriculture require large land
areas, and dry farming particularly depends upon the vagaries of the
weather. General cultivated agriculture and specialty high-value
crops, many of which are required to stabilize the agricultural economy
of the area, require more water than typical dryland crops. Irrigation
1s the only means of providing a dependable supply.

19. Early irrigation in the Arkansas Valley coincided with available
stream runoff. As ready markets developed, irrigation farming was
expanded and a demand developed for late season water which could
not be supplied by unregulated streamflow. Consequently, between
1890 and 1910, 3 reservoirs in the headwaters area and 11 off-stream
reservoirs below Pueblo were constructed. In 1949 the John Martin
Reservoir on the Arkansas River was completed by the Corps of
Engineers for conservation storage and flood control. It also has an
irrigation storage space of 420,000 acre-feet. The 3 headwaters
Teservoirs have a capacity of 84,400 acre-feet. The 11 off-stream
Teservoirs havea present capacity of 300,000 acre-feet which represents
about 75 percent of the original capacity as a consequence of sedimen-
tation. Kight privately owned transmountain diversion systems
import about 48,000 acre-feet annually. '

20. More than 40 canals and ditches supply irrigation water to
lands in the valley between Canon City and the Colorado-Kansas
boundary.. Sediment deposition in canals and ditches has become a
major irrigation: problem. in the Pueblo-Las Animas reach. In some
instances long reservoir feeder canals have lost 50 percent of their
capacity because of sedimentation. '

21. The amount of irrigation water available for the 322,000 acres
- of irrigated land in the project area varies considerably from year to

ear. Seldom is the supply adequate for maximum crop production.

rrigation water shortages as high as 78 percent of crop requirements
have occurred.  The estimated average canal headgate diversion re-
quirement is 3.19 acre-feet an acre. Ellowing for to%erable shortages,
that headgate requirement can be reduced to 3.10 acre-feet. The
average amount of seasonal irrigation water historically available
between Pueblo and the Kansas State line has ranged from 0.9 acre-
feet an acre in 1934 to 2.7 acre-feet in 1942. The base flow of every
stream in the valley is overappropriated. Enhancement of the irri-
gation water supply depends upon regulation of existing supplies for
more efficient use, additional storage capacity for the conservation of
excess flood flows, reservoir space for holdover storage, and new water
supplies for which the only apparent source is transmountain diversion
from the Colorado River drainage. |
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POWER

22. Power facilities of the initial development will be designed for
integration with the power facilities of the Bureau’s Colorado-Big
Thompson project and with local utilities to serve a combined power-
market area. The combined area, which consists of the entire eastern
slope of Colorado and Grand and Summit Counties on the western
slope, comprises roughly two-thirds of the State and contains a large
majority of the State’s population and industries. The area is served
with electricity by 15 private utilities, 25 municipal organizations,
11 REA cooperatives, and the Bureau of Reclamation. Although not -
considered a permanent part of the power-market area, loads in the
vicinity of Gunnison and Saguache may be served originally by the
initial development because of their proximity to the project power
system. The Colorado-Big Thompson project has, among other
features, the 21,600-kilowatt Green Mountain hydroelectric plant now
in operation on the western slope, and, when completed, will also have
hydroelectric plants on the eastern slope north of Denver. '

23. In December 1948--the latest year of complete record—
installed generating capacity in the combined power-market area
totaled 347,105 kilowatts. Of that total, 339,000 kilowatts were
dependable capacity. Only about 20 percent of the installed capacity
was hydropower. Steam capacity comprised 73 percent. A number
of industrial plants in the area have their own generating systems.
which, combined, have an installed capacity of about 85,000 kilowatts.

. 24. The noncoincident peak demand for power in the market area
in 1948 reached 300,000 kilowatts—about 12 percent more than the
net assured capacity of 267,000 kilowatts, Forecasts indicate that
the dependable capacity requirements will be about 632,000 kilowatts
by 1960 and 966,000 kilowatts by 1970. On the basis of 1948 installa-
tions, plus all known additions scheduled or projected, less normal
or necessary retirements, the market area will still have a deficiency
in power supply. :

- 25. As of 1950, eastern Colorado does not have a high-voltage
transmission system interconnecting all important load centers.
Ties of utilities to enable interchange of power are essential for maxi-
mum efficiency of service and utilization,

MUNICIFAL WATER

26. Most of the Arkansas Valley towns below Pueblo obtain munic-
ipal water from pumped wells. Other valley communities use water
from streams and springs. In general, the quality is poor because of
excessive hardness.

27. Colorado Springs obtains excellent water from the slopes of
Pikes Peak. The city experienced water shortages prior to 1037.
Since then, its water-storage capacity has been doubled and all
service connections have been metered. The city has indicated an
urgent need of 4,000 acre-feet of supplemental municipal water im-
mediately and a probable need for an additional 16,000 acre-feet
by the year 2000. In 1949, Colorado Springs started drilling the
Hoosier Pass transmountain diversion tunnel which would import
western-slope water from the Blue River. The city has expressed
interest in obtaining supplemental municipal water from the initial
development by exchange methods.
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928. Pueblo obtains its municipal water from-the Arkansas River.
During periods of low flows the water is of poor quality. The water
is relatively hard and unpalatable. In 1938, Pueblo acquired the
Wurtz ditch which imports annually about 2,000 acre-feet of water
from the western slope. Much of the yield from that transmountain
project is lost to municipal use for lack of storage space. The city
has indicated an immediate need for 5,000 acre-feet of municipal
water (including the 2,000 acre-feet of Wurtz ditch water) and an
ultimate additional need of 15,000 acre-feet by the year 2000. The
city has also expressed interest in obtaining treatment of its present
supply of 21,000 acre-feet. _

29. Canon City and Rocky Ford obtain municipal water from the
Arkansas River. Canon City has not requested project water.

30. The towns of Manzanola, Rocky Ford, La Junta, Las Animas,
wnd Lamar, and the offstream towns of Crowley, Wiley, and Eads
have requested treated municipal water from the project to replace
entirely their present supplies. Their immediate needs are about
8,000 acre-feet.

]

31. Few damaging floods of record have occurred in the diversion
area and in the Arkansas Valley down to Canon City. From there
eastward, however, damaging floods increase in frequency and volume
to the mouth of the Purgatoire River. The largest flood of record
in the project area occurred in June 1921. Intense rains caused
flows at Pueblo estimated at 103,000 second-feet. Downstream
tributaries contributed to the flood until the peak of 200,000 second-
feet was reached at La Junta. The flood killed at least 78 persons;
;Ir)ro elrty damages exceeded $19 million, including $10 million in

ueblo. ‘ : ‘

32. As a result of that disastrous flood, a barrier dam across the
Arkansas River, 6 miles west of Pueblo, and an improved floodway
channel through the city were completed in 1926. Another flood-
sontrol structure, the John Martin Reservoir, located on the Arkansas
River near Lamar, Colo., was completed in 1949 by the Corps of
Engineers. A multiple-purpose project, 281,000 acre-feet of its
701,000 acre-foot capacity are allocated to flood control. -

33. A flood danger still exists from Pueblo downstream to the John
Martin Reservoir. The Corps of Engineers has estimated that the
annual damages along that reach of the river average $890,000. The
gaitial development could eliminate about 66 percent of that probable

amage,

FLOOD CONTROL

ASSOCIATED NEEDS

34. Sediment control, stream-pollution abatement, enhancement
of the environment for fish and wildlife, and provision for recreation
are other needs of the project area associated with water develop-
ment. Industrial expansion, conservation of forest and range lands,
and stabilization of the entire economy by balanced diversification
of interest are recognized as long-range objectives. The initial
development could immediately ameliorate some of the problems
stemming from those needs. Resolution of the long-range objectives
will require coordinated and unselfish cooperation by all citizens,
agencies, and entities concerned.
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35. Mention has already been made of the acute sedimentation
problem affecting irrigation in the main Arkansas Valley. ' At Pueble
the river annually transports about 944 acre-feet of sediment. Ap-
proximately 42 percent of that sediment is deposited in reservoirs,
canals, and latersls; about 38 percent becomes undesired deposition
on the irrigated lands. Aggradation of the river channel has made
some irrigation diversion structures inoperative; other diversion
structures have necessarily been raised. Removed sediment now
lines some canal banks and further disposal has become very expensive.
Canal sand traps have become inoperative. The only apparent
immediate solution is provision of reservoir space specifically for the
disposition of sediment. C : ‘

36. Stream pollution has not reached dangerous or serious propor-
tions in the Arkansas Valley. Theé most noticeable effeets of industrial
pollution are found below Leadville as a result of mine drainage and
tailings, . o

37 .gFishing is a summer sport of considerable financial significance
in the diversion area and in the upper Arkansas Valley. The Fish
and Wildlife Service has prepared a preliminary report on the subject
and has made tentative recommendations concerning minimum flows
needed to preserve fishery values in the diversion area. The project
has been so planned and operating rules have been so formulated as
to prevent the diversion of water which would reduce the flows below
the specified minimum. - Continued studies of the requirements of the -
fishery resources are needed to deveélop refinements under the terms
of the operating rules. .

38. The mountainous portions of both slopes of the project area—

and especially the diversion area—combine such desirable qualities

as scenic attractiveness, wilderness character, remoteness, water for
fishing, and skiing facilities. Consequently, they are important
recreational areas at all seasons. The National Park Service has
made a preliminary report on the project area and on the recreational
aspects of the inmitial development. Its recommendations will be
followed to the fullest extenf possible. -

Pran or DEVELOPMENT

39. The initial development is keyed to transmountain diversion of
water from the Colorado River drainage eastward to the upper
Arkansas River Valley. The diverted water and reregulated native
eastern-slope water would provide for supplemental irrigation, furnish
supplemental and new supplies of municipal water, and enable the
generation of hydroelectric power. Other multiple-purpose aspects
of the projeect include flood and sediment control, stream-pollution
abatement, fish and wildlife conservation, and enhancement of recre-
ational opportunities. All estimates, specifications, and description
of features are necessarily preliminary and subject to some modifica~
tion and refinement when detailed data become available. . _

40. As a result of the diversion of water from the Colorado River
Basin, this potential initial development is consistent with the purposes
of the Colorado River storage project. The extent of its relationship
to the upper Colorado River Basin development and to the upper
Arkansas River Basin development can be more firmly established as
those developments proceed. In its plan for the Colorado River
storage project the Bureau of Reclamation contemplates at least six
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major regulatory reservoirs in the upper Colorado River Basin. The
need for the storage project stems from the compacts pertaining to
Colorado River waters. The Colorado River compact apportions the
use of 7.5 million acre-feet of water annually to the upper Colorado
River Basin. It also provides that the States of the upper division
(Colorado, New Mexico, Utah, and Wyoming) will not cause the flow
of the river at Lee Ferry, Ariz., to be depleted below an aggregate of -
75 million acre-feet for any period of 10 consecutive years. This

compact was signed November 24, 1922, and made effective pursuant

to the terms of the Boulder Canyon Act. The upper Colorado River
compact in turn apportions the use of Colorado River water to the
4 States and Arizona, and provides for the sharing of joint water
obligations of the 4 States. The upper Colorado River compact was
signed October 11, 1948, subsequently ratified by the Upper Basin
States and approved by the Congress. Full consummation of the
apportioned uses of Colorado River water in the Upper Basin States,
consistent with the rights and obligations of the compacts and the
Mexican Treaty of 1945, would require construction of major regula-
tory reservoirs in the upper basin.

WESTERN-SLOPE FEATURES

41. A system consisting of about 50 miles of canals and tunnels
would enable the collection of water from Hunter Creek and the
Fryingpan River—both tributaries of the Roaring Fork River. - The
water so collected would be diverted to the eastern slope through
the potential Fryingpan-Arkansas tunnel, about 6 miles in length.
Since 1935, the Twin Lakes Reservoir & Canal Co. has diverted
western-slope water from the Roaring Fork drainage to its reservoir
on the eastern slope. The company has a legal right to divert more
water than it has diverted to date; but such increased diversions
would be detrimental to fishery values in the Roaring Fork River
and its tributaries above Aspen. In order to preserve those fishery
values the project plan includes an extension of the collection system
to the South Fork of Hunter Creek and enlargement of other project
facilities to permit an exchange of water with the Twin Lakes Co.
This plan hinges upon the execution of agreements whereby the
company would refrain from certain diversions threugh its own =
system whenever the natural flow of the Roaring Fork River falls
below a specified minimum in exchange for an equivalent supply
delivered on the eastern slopé through project facilities. The cost
of these specific facilities and enlargements is estimated at $2,179,000
and is considered economically justifiable by the Fish and Wildlife
Service on the basis of resulting %)eneﬁts. '

42, The Aspen Reservoir would be constructed near the town of
Aspen to provide replacement water and also to provide water for
future use in meeting demands in western Colorado. The reservoir,
which would inundate about 650 acres and have an active capacity
of 28,000 acre-feet, would be created by an earth-fill dam about 90
feet in height. A short supply canal would divert water from Hunter
Creek to the reservoir. '

43. The Aspen Dam site is at an altitude of 8,017 feet. The
collection system for the transmountain diversion would be entirely
above 10,000 feet altitude. The chief construction problems will be
the short working season and transportation of materials.
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44, The western-slope features would enable the average annual
diversion of an estimated 69,200 acre-feet of project water. As a
result of eastern-slope storage to be provided by the project, about
14,900 acre-feet of water could also be diverted annuajly by the
Twin Lakes Co., which cannot now be diverted for lack of storage
capacity, This would be in addition to its present average diversion

of 38,000 acre-fect.

EASTERN SLOPE SUPPLY AND POWER FEATURES

45. In round figures, the major potential eastern slope project
facilities include 3 earth-fill dams, 60 miles of power canal ranging
in capacity from 300 to 1,000 second-feet, 3 diversion dams, over 10
miles of diversion canals, 7 hydroelectric powerplants and switch-
yards, 3 small forebays and 2 afterbays, 9 substations, about 400
miles of transmission line, and a municipal water supply system.
The latter system includes: ! diversion dam, 15 miles of reservoir
supply canal for irrigation replacement water, 3 pumping plants, 1 -
small regulating reservoir, 1 treatment plant, and about 175 miles
of pipelines. Other structures and equipment would be required for
construction and operation such as one permanent camp, caretakers’
residences and. shops, warehouses, construction camps, offices and
laboratories, and a communications system.

46. Imported and native water would be stored first in an enlarged
Sugar Loaf Reservoir on the Lake Fork of the Arkansas River. Re-
leases would flow about 20 miles south in the Elbert section of the
Arkansas power canal, then through the Elbert hydroelectric power-
plant and into the enlarged Twin Lakes Reservoir. The 10-mile
Snowden Canal would divert additional Arkansas River water into
the Twin Lakes Reservoir. From there, the water-—increased by
tributary interceptions and by the Wapaco diversion from the river—
would flow south some 40 miles in the Arkansas power canal and be
returned to the main stream near Salida. Power would be generated
en route in the Granite, Wapaco, Princeton, Johnson,. and - Salida
hydroelectric powerplants. Forebays would be provided above the -
Princeton, Johnsgon, and Salida plants. The existing Clear Creek
Reservoir (capacity about 11,400 acre-feet) would be adapted for
use as an afterbay for the Granite powerplant. An afterbay would
be provided on the Arkansas River for the Salida plant. . Near
Salida and Canon City some water might be diverted for irrigation,
The remainder would continue down the river to the potential Pueblo
Reservoir. Most of the supplemental irrigation releases from that
reservoir would be made through the Pueblo hydroelectric powerplant. .

47. Summarized data on the three major eastern slope dams and
reservoirs are as follows: '

Potential dimensions

Present - .
reservoir - .
Dam or reservolr capacity Tota] Active ?1?1‘??0&1 Height-
(acre-feet) | capreity o pacity Fren of dam
(acre-feet) 1 (acre-feet) (f cres) (feet)

Sugar Loal ... 117, 000 117,000 1, 560 140
Twin Lakes 260, 000 260, 000 4,160 105
Pueblo_ ... ..... 400, 0G0 380 000 6, 700 180

Tobaloae ez . 777, 000 767, 000 12,410 | ...
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48, The Colorado Fuel & Iron Corp., owner and operator of the
Sugar Loaf Reservoir, has informally requested 10,000 acre-feet of
project reservoir storage space in addition to replacement of its present
capacity. The Twin Lakes Reservoir & Canal Co. has made a similar
request for 54,000 acre-feet of additional reservoir storage space.
Both companies would pay a service charge. Capacities of the po-
tential eastern slope, reservoirs have been tentatively allocated as

follows:

Function Acre-feet
ConservatioN. ..o il 315, 600
Power. . e 135, 000
Flood contrel (Pueblo Reservoir) .. 93, 000
Sediment control (Pueblo Reservoir) _ _ _ o iecimaana 94, 400
Dead storage (Pueblo Reservoir) . _ _ ___ L .. - 2,000
Colorado Fuel & Iron Corp_ . oo i e mcme e 27, 000
Twin Lakes Co o e e 110, 000

Tota] - o e i emmmieebmem e cmmmmmam——m———————— 777, 000

49. The 7 powerplants would have a total installed capacity of
104,800 kilowatts and an annual average output of (505 million
kilowatt-hours of which 400 million kilowatt-hours would be firm
energy. Losses would reduce the salable energy to approximately
467.2 million kilowatt-hours of which 370 million kilowatt-hours
would be firm. Associated major power facilities include 7 switch-
yards with a combined capacity of 116,440 kilovolt-amperes and a
transmission system consisting of about 400 miles of 115-kilovolt lines
with 9 substations. The transmission system would serve customers
of the United States and would interconnect with other utilities and
enable the interchange and wheeling of power from various sources.
The Colorado Fuel & Iron Corp. intermittently produces waste-heat
electric energy as a result of steel mill operations. If agreements
could be reached, such energy might be fed into the project system
on an exchange basis or under some other arrangement whereby more
efficient project power operation would result. Additional genera-
tion in the Elbert powerplant might accrue from the exchange of
Twin Lakes water involved in the maintenance of fish flows in the
Roaring Fork River.

50. The Pueblo Reservoir would inundate some 500 acres of irri-
gated land. All other lands in the Fastern Slope reservoir sites and for
the canals are either low value private land or public land. The
eastern slope reservoirs would require the relocation of about 20
miles of State highway and 20 miles of railroad, but no unusually
difficult construction problems have become apparent. The high
altitude and short working season pose some problems for the Sugar
Loaf and Twin Lakes enlargements and associated facilities. The
dam and reservoir sites are situated over glacial moraines which may
result in some seepage; however, tightness beyond stability is not

NeCcessary.
MUNICIPAL WATER SYSTEM

51. The project could provide supplemental municipal water for
Colorado Springs and Pueblo. Complete replacement of existing
municipal supplies has been requested by the valley towns of Man-
zanola, Rocky Ford, La Junta, Las Animas, Lamar, Crowley, Wiley,
and Eads. Tentatively, 15,000 acre-feet of project water have been

35002—53——38
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reserved annually for municipal use. Specific municipal supply
facilities outlined hereafter in paragraphs 52 and 56 are included. in
the project plan as a requested service. Such construction is proposed
only if construction by the communities themselves proves to be
infeasible, This phase of the project is flexible and susceptible of
modification or elimination, in whole or in part, without rendering the
remainder of the project economically infeasible. o

52. A supplemental municipal supply for Colorado Springs would
involve an exchange of irrigation water by means of project facilities.
A pumping plant on upper Middle Beaver Creek would lift water to
the city’s system on Pikes Peak. En route to the city, the water
would generate energy in two municipal powerplants, the output of
which would exeeed the loss in the Skaguay hydroelectric powerplant,
on Middle Beaver Creek, owned by the Southern Colorado Powar Co.
Colorado Springs could reimburse the company for the lost power
value. Replacement of the diverted water for irrigation use near
Penrose would be accomplished by diverting water from Oil Creek to
the existing Brush Hollow Reservoir. A diversion dam and a 15-mile
supply canal would be necessary. Through a series of exchanges and
coordinated operation of the Mount Pisgah Reservoir on Oil Creek
and the Skaguay Reservoir, satisfactory replacement of irrigation
water in the Arkansas Valley could be achieved.

53. Four thousand acre-feet of project water annually have been
allotted to Colorado Springs for its immediate requirements. Of this
4,000 acre-feet, 2,700 acre-feet could be pumped into the city’s system
from Beaver Creek. Replacement of this 2,700 acre-feet for irrigation
would require 3,200 acre-feet of project water due to transit and other
losses. The remaining 800 acre-feet of project water represents
regerve for replacement of possible diversions to the city from other
tributaries of the Arkansas River. , o

54. Pueblo requires 3,000 acre-feet of project water annually.
Project facilities:would also enable the conservation of 2,000 acre-feet
of Wurtz ditch transmountain water for municipal use and treatment
of Pueblo’s present supply of 21,000 acre-feet. - Delivery of water to
Pueblo would be accomplished from the Pueblo Reservoir through s
central system for all valley towns.

55. The valley towns require 8,000 acre-feet of project water
annually of which 460 acre-feet represents a reserve for those com-
munities and others. The water would entirely replace existing
unsatisfactory supnlies.

56. Specific_facilities for supplying Pueblo and the valley towns
with municipal water include a pumping plant at the Pueblo Reservoir,
& water-treatment plant, a dual pipeline to Pueblo and a small regu-
lating reservoir, 8 trunk pipeline about 130 miles in length to Lamar,
and about 36 miles of branch pipelines to Crowley, Wiley, and. Eads.

57. The municipal water-supply system would involve no unusual
construction problems or difficulties in securing rights-of-way,

CONSTRUCTION SCHEDULE

58. About 10 years would be required to construct the initial de-
velopment. Early concurrent construction of the Aspen, Twin Lakes
and Pueblo Reservoirs, the Fryingpan-Arkensas Tunnel, and severs,
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eastern slope eanals is planned to facilitate filling the reservoirs. The
western slope collection system would be expanded gradually from
the transmountain tunnel. All hydroplants except Pueblo have been
scheduled for simultaneous completion so their operation can be
integrated as a unit.

WATER SUPPLY

59. The first phase of the Gunnison-Arkansas project (Roaring
Fork diversion) contemplates the average annual consumptive use
of water from the Colorado River Basin as follows (measured at points
of diversion):

Erplanation . - © Acre-feet
Diversion from project collection system of project water. ... ... ___ 69, 200
Diversion for fish-preservation purposes____.___.__ .______.___~""°"" 3, 000
Losses from Aspen Reservoir and consumptive losses in collection ¢onw

duit. ... _. T T L T TP 3, 000

WOBRL - - o e 75, 200

"60. The water to be imported from the Colorado'River watershed
is to come out of Colorado’s apportionment under the upper Colorado
River Basin commpact of October 11, 1948. Under that compact, the
State of Colorado is apportioned the consumptive use of 51.75 percent
of the water available for use in the upper Colorado River Basin,
after deducting a use of not to exceed 50,000 acre-feet annually in
Arizopa. Colorado’s apportionment of Colorado River Basin water is
estimated to be about 3,855,000 acre-fect annuelly. It is estimated
that about 1,590,000 acre-feet will be required for use by existing and
authorized projects, leaving 2,265,000 acre-feet annually for use by
future projects.  Of this amount it is estimated that 440,000 acre-feet
should be reserved to meet Colorado’s share of depletions caused by
main stem reservoirs required for long-time holdover storage to make
the water available for use under the Colorado River compact. About
1,825,000 acre-feet annually would remain for use by potential proj-
ects. These figures indicate the availability of about 1,750,000 acre-
feet of water annually, after full development of the proposed initial
development, Gunnison-Arkansas project, to meet other potential uses
of Colorado River water in Colorado.

61. The 1947 report on the Colorado River (F. Doc, 419, 80th
Cong., 1st sess.) shows estimated uses by potential irrigation projects,
within the natural Colorado River Basin in Colorado, of 870,000 acre-

feet annually. Studies are under way to refine the estimate of poten-
tial within-basin uses in Colorado for all purposes includin industrial
uses. Review of available information shows that the total of all such
potential uses will likely be less than the figure of 1,750,000 acre-feet,.

82. Present and prospective uses from Fryingpan River would be
supplied by the bypass of water from the collection canals, Storage
releases from the Aspen Reservoir would replace water diverted that
would otherwise be needed by present and prospective users along
the Roaring Fork and Colorado Rivers.

63. During the 1911-44 period of study the natural water supply
of the project area between Pueblo and the Colorado-Kansas boundary
averaged 1,143,000 acre-feet annually, including return flows but
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excluding about 48,000 acre-feet from § transmountain diversions.
Disposition of the average annual supply was as follows:

Disposition . Acre-feet
Summer irrigation. . ____.___________ 656, 000
Winter frrigation ... ... .. ________________ Tttt 160, 000
Reservoir evaporation_. . _..____________________________T"T""" 50, 000
Outflow to Kansas ... ..o ____ Tt 277, 000

Total hmcm———— 1, 143, 000

64. The estimated ideal headgate diversion requirements during the
Irrigation season average 983,000 acre-feet. Reconstructed data
showing the effect of Twin Lakes diversion and the John Martin
Reservoir—had they been in operation for that entire period—disclose
that the historical headgate diversions would have averaged 720,000
acre-feet seasonally, of which 643,000 acre-feet would be within the
ideal irrigation schedule. The difference of 340,000 acre-feet repre-
sents the average annual headgate shortage. Through optimum
utilization of all' available supplies, new transmountain diversions, and
retise of return flows, the project could effectuate an estimated supply
of 184,600 acre-feet of supplementsl irrigation water at the canal
headgates in the main valley. That supply would reduce the average
annual headgate shortage to about 155,000 acre-feet, a reduction from
35 percent shortage of ideal requirements to about 16 percént shortage.

65. The total irrigation water supply to be made availavle by the
project would consist of imported water, conserved floodflows, private
supplies reregulated in project reservoirs, and usable return flows,
Reregulated private supplies include some winter flows of the Arkansas
River that are presently diverted for direct-flow use but which, by
agreement, could be converted to more beneficial summer use through
storage in the Pueblo Reservoir. Return flows of the project munici-
pal water are estimated at 70 percent. 'The total irrigation headgate
supply is estimated at 50 percent more than the initial supply, based
upon successive reuses of the water at the rate of 40 percent return
flow from each application. The next table shows the source of water
to be made available for the Arkansas Valley, reconstructed as annua]
averages for the 191144 period of study, :

[Thousands of acre-fest]

: Headgate
Source Gross | TLosses Ne_at supply
Fryingpan GIversion. .. cocumecoucueoccmornmcnnae——- - 602 15. 5 (72 g S
Ariangs'gs River loods. o e caee e 50.0 32.0 NN
Total project Watera. .. . e 119.2 47. 5 | 9 SO,
Less municipal water. - oo, 0 e 15,0 foom e
Project irrigation supply. 104. 2 47.5 56.7 851
Municipal retirn flow: Arkansas Valley.___ 7.0 2.5 4.5 6.7
Additional 'T'win Lakes diversion.___._..__. 14,9 2.4 12.5 18.8
Converted winter fowW_ oo cromaane 9.0 19.0 74.0 74.0
Total valley irrigatlon sepply o cmemem i 219, 1 71.4 147.7 184. 8
Tributary munielpal retufn 80w . oo oo | 3.5 52
Total usable frrlgatlon SUPPYY - cu v oo o e 151. 2 189, 8

Finances axp Prosect OPERATION

66. Based upon preliminary designs, and upon prices prevailing in
October 1949, the estimated construction cost of the project is
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$147,440,000. . About 25 percent of that cost would be for western
slope structures and the transmountain tunnel. The annual opera-
tion,  maintenance, and replacement expense is estimated to be

$1,335,200.

Annusl opera-~
Construction | tion, mainte.

‘Feature cost nance, and

replacement
$64, 334,000 $30, 760
Diversion canals and condunits. 30, 499, 600 65, 870
Power features. .....oovuvuaecnn 34, 021, 000 846, 990
Munficipal supply systems R - 18, 050, 000 391, 580
Operation and msintehanece durlng construetion . _____.____ 36, 000 0
) OO USSP 147, 440, 000 1, 335, 200

COST ALLOCATION

67. Construction costs have been allocated to the various project
functions through use of the alternative justifiable expenditure
thethod. That method utilizes the estimated cost of the most econom-
ical substitute single-purpose facility which would provide benefits
equivalent to those aceruing in a multiple-purpose development. The
tentative allocation of construction costs and distribution of annual
operation, maintenance, and replacement expenses are as follows:

Constractd V ‘%innual . %m‘

onstraction O11, Mainte-

Funeiion : eost nsnoe, and
replacement

B b s o VO $59, 030, 000 $76, 080

POWOT i e S ——— 40, 032, 000 . 854, 050

Mundeipal Water. v e e 29, 522, 000 405, 070
Total returnable. ... oo va.- 129, 484, 000 . 1,835 200

Flood control - 15,777,000 . él)

Fish and wildlife. ... i ——————— & 4 ;e m m e 2,179, 000 1) -
Total nonreturnable ; 17,956,000 | ...
TOLAL COB - m e e e 147,440,000 | - 1,835, 200

1 Inoluded above,

PROJECT OPERATION AND RETURN ON INVESTMENT

68. The plan of operation calls for the formation of a water con-
servancy district, under the Colorado Water Conservancy District
Act of 1937, as amended, which would contract with the Government
for payment of project services performed in the collection, storage,
regulation, and’ relesse of water. Supplemental irrigation water at
specified rates would be released to the district at reservoir outlets or
possibly along the river, depending upon circumstances. The pro-

osed basic rate of $3.60 per acre—%oot at the Pueblo Reservoir has

een determined to be within the payment capacity of the. water
users. The district would assame responsibility for delivery of irri-
gation water, This district, or possibliy another entity, would con-
tract with the Government for Federal construction of the specific
municipal water system, for district operation and maintenance of
that system, and for delivery of water from the joint water supply
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system. The district would also have other sources of annual reve-
nue: levies from an ad valorem tax on taxable property benefited by
- the project, & service charge for the storage of the additional Twin
" Lakes irrigation water, and a service charge for project storage of
the additional C. F. & I. industrial water which is included with
municipal supplies for payout analysis. Estimated annual project
revenues, excf)usive of revenues expected from the regulation of winter -
water, are shown in the following table:

Function and source of revenue

Irrigation and district: : Annual value
Projeet water (56,700 acre-feet, at $3.60) __ . _ oo $204, 120
Twin Lakes service (12,500 acre-feet, at $2) .. _ oo ______ 25, 000
District tax ($fl 32 million, at 1 mill minus 10 percent}__________ 119, 000

Subtotal .. .. . __ e ——— - 348, 120
Less operation, maintenance, and replacement____ . ___...___ 76, 080
Net irrigation revenwes_________ . ___ ____________.________ 272, 040

Power: . L

370,000,000 kilowatt-hours, at 5.5 mills; 97,125,000 kilowatt-
~ hours,at 8.5 mills_ _ _ .. __________________l___ —————— 2, 874, 938
bess operation, maintenance, and replacement ... ______ 854, 050
Net power révenues___; __________________________________ 1, 520, 888

Municipal and industrial water:

Munieipal supplies (38,000 acre-feet, at various rates)_.________ 1, 476, 410

Colorado Fuel & Iron (4,000 acre-feet, at $2)_. ... _____ . 8, 000
Bubtotal .- - 1, 484, 410

Less operation, maintenance, and replacement... .. _._.... . ... 405, 070
Net municipal water revenues__ ... _....__ . . o ._____ 1,079, 340 .
Total annual ‘net project revenue . . __ .o 2, 872, 268

69. Parts of the interest on return payments from power (3 percent)
and municipal water (2 percent) would be applied to the irrigation
| investment. The sources of revenue for retirement of returnable costs

e are shown below. '

Project Cost aHoea-
Botiroe revenue tion
Irrigation: . .
Net revenue, irrigators and distriet, 40 years. .. .. oo oo $10, 881, 600 |-
From power revenue, 38 years_ .. ____________ ____"TTTTTmTTmmTTTT 35, 478, 000
From municipal water reventiue, 38 years ... . """ 13, 570, 400
Retired allocation

Power: .
Net revenue, 53 ¥ears .. v 80,324,113 |,
Less interest. to irrlgation, 38 years__..________ TR —35,478,000 | ... ...
Less unapplied interest._ . ____________. e e e et e e —4&, 570,849 | oo __
Less earned surplus, 63 year._____.__...._____________"TtTmmThTTTTTRT —~243,264 | __._.__.

Retired alloeation - .o .o e
Munletpal water:

Net revenus, 40 years--; ....................... 43,173, 600
Less interest to Irrigation, 38 years —13, 570,400 5.

Less unapplied foterest: __ . ______ —72,669 |.
Loss earned surplus, 40th yesr . —8,531

Retired alloeation . o oo oo e e 20, 522, 000
............................................... 120, 484, 000
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70. If the value for the regulation of winter water is estimated at
$1.25 per acre-foot, which is comparable to current costs for like
services, an additional return of $3,700,000 or more can be expected
o from irrigation over the repayment period. The actual value remains
‘ to be determined. The value of this service must be an amount
substantially less than $3.60 per acre-foot, which is the value at the
Pueblo Reservoir established for a new supplemental water supply.

BENEFITS

71. The economic justification of any project can be tested by a
benefit-cost ratio which measures the benefits obtainable contrasted
with the attendant Federal costs of bringing about those benefita.
The net Federal project investment consists of the total construction
cost plus interest at the rate of 2% percent during construction less
the present worth of the hundredth-year terminal salvage value of
principal project works. That investment is translated into an annual
equivalent by amortization over 100 years at 2% percent.. The anoual
project investment cost is obtained by adding to the annual equivalent
the adjusted annual operation, maintenance, and replacement expense.

Annual benefits:

LT gt OM e o e e e mecem $3, 339, 000
POWer e e e e e e .4, 064, 000
Municipal Water .. e ccccc i mmcmcmmmm e — 1, 662, 000
Flood contro) _ . _ . 583, 000.
Sediment eontrol.. . oo o e 141, 000
Total annual benefits. _ . _ . 9, 789, 000
Annual costs:
Project investment__ . _ . _ . ... s —— . ——— 4, 165, 000
Adjusted operation, maintenance, and replacement.....- emmwee 1,403,000
b, 568, 000

Total anﬁual B0 o e e h i m e ————————
Benefit-cost ratio: 1.76 to 1.00. ‘

. 72. The preceding calculation includes direct and indirect benefits
for the initial development. It is sighificant that the sum of direct
. irrigation benefits to farmers of $1,065,000, direct power benefits of-
R $2,375,000, and benefits to municipal water, flood control, and sedi-
ment control id sufficient to support the annual project costs.

73. The report on the Colorado River storage proi'ect and partici-
pating projects presents a plan for a system of regulatory reservoirs
that would permit maximum development of the upper Colorado River
Be in water resources for beneficial consumptive uses and assure the
required deliveries ot water at Lee Ferry to meet the requirements of
the Colorado River Compact: If it is assumed that the Colorado
River storage project will be constructed, and if it'is considered proper
in analyzing the Gupnison-Arkansas project to assign an appropriate
share of the cost of the Colorado River storage project, then the
assignable annual cost to the Gunnison-Arkansas project is estimated

P at $2.35 per acre-foot of consumptive use of water. The net effect,
so far as the Gunnison-Arkansas project is concerned, would be to
alter slightly the economic justification, The anoual cost would in-
crease from $5,568,000 to $5,731,000, and the benefit-cost ratio would

be reduced slightly from 1.76:1.00 to 1.71:1.00. ‘
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OPERATING PRINCIPLES

74. On November 24, 1948, a policy and review committee was
organized by the Colorado Water Conservation Board to study and
review plans and reports on the first stage of the Gunnison-Arkansas

- project. The committee was composed of representatives of the
goard, the Colorado Game and Fish Commission, western Colorado,
the Arkansas Valley, and the city of Colorado Springs. The com-
mittee recommended the following principles of project operation on
January 19, 1951; :

The construction and operation of the project involve the diversion of water
from the headwatet's of the Fryingpan River and other tributaries of the Roaring
Fork River to the Arkansas River Basin. The projeect contemplates—

{¢) The maximum conservation and use of the diverted waters;

(6) The protection of western Colorado water uses, both existing . and
potential, in accordance with the declared polioy of the State of Colorado; and

(¢} The preservation of recreational values, '

In order to accomplish such purposes the project shall be operated by the
United States in compliance with the Federal reclamation laws, the laws of the
State of Colorado relating to the appropriation, use, or distribution of water, and
the following operating principlea:

1. As used herein: :

-+ (@) “Projeet!’ means that certain enterprise planned and designed by the
Bureau of Reclamation, Department of the Interior, for the transmountain
diversion of water from the headwaters of the Fryingpan River and other
tributaries of the Roaring Fork River to the basin of the Arkansas River,
together with all of its appurtenant works and facilities in both eastern and
western Colorado, _ '

(b) “Eastern Colorado” means that portion of the State of Colorado lying
within the natural drainage basin of the Arkansas River. '

(c) “Western Colorado™ means that portion of the State of Colorado lying
within the natural drainage basin of the Colorado River and served by diver-
sions made from the Colorado River, or its tributaries, above its confluence
with the Gunnison River, : ‘ -

(d) “Eastern: Colorado Conservaney District”’ means that entity to be
hereafter created to contract for payment to the United States of an appro-
}éria,te c{Jartion of project costs allocated to certain water uses in eastern

olorado. ‘ ‘ ‘

(¢) “Aspen Reservoir’” means not only the reservoir presently planned for
construction near the town of Aspen as part of the project but also, unless
the context requires otherwise, any other reservoir that may be constructed
in western Colorado above the town of Aspen in lieu of that reservoir for the
purpose of protecting water users in western Colorado.

(f) “c. f. 8.”” Means cubic feet of water per second of time. .

2. The Aspen Reservoir shall be constructed and maintained on the Roaring
Fork River above the town of Aspen, Colo., with an active capacity of about
28,000 acre-feet and ‘with a reasonable expectancy that it will fill annually. The
28,000 acre-feet, of water stored therein shall be available for replacement purposes
in western Colorado. All of such stored water shall be released under the condi-
tions and limitations hereinafter set forth. o '

3. The cost of construetion and perpetual operation and maintenance of the
Aspen Reservoir shall be a charge against the project and shall be paid from proj-
ect revenues or as otherwise provided by the C%ngress of the United States. :

4. The Aspen Reservoir shall be completed before any water is diverted to
eastern Colorado by imeans of the project. ’

5. The primary purpose of Aspen Reservoir is to furnish, in like manner as if
the project were constructed by a water conservaney district organized pursuant
to the laws of the State of Colorado, the water required for the protection of west-
ern Colorado water users by the provisions of section 1, chapter 192, Colorado
Session Laws, 1943, reading as follows: “Provided, however, That any works or
facilities planned and designed for the exportation of water from the natural
basin of the Colorado River and its tributaries in Colorado, by any district
created under this chapter, shall be subject to the provisions of the Colorado River
Compact and the Boulder Canyon Project Act, as amended; that any such works
or facilities shall be desighed, constructed and operated in such a manner that the
present appropriations of water, and in addition thereto prospective uses of water
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for irrigation and other beneficial consumptive-use purposes, including consump-
tive uses for domestie, mining and industrial purposes, within the natural basin
of the Colorado River in the State of Colorado, from which water is exported,
will not be impaired nor increased in cost at the expense of the water users within
the said natural basin; and that the facilities and other means for the aceormplish~
ment of said purpose shall be incorporated in, and made a part of, any project
plans for the exportation of water from said natural basin in Colorado.”

6. The replacement capacity of the Aspen Reservoir is that portion of the total
reservoir capacity required to protect existing rights to the use of water in western
Colorado for domestie, irrigation, and manufacturing purposes (including power
generation) and hereafter acquired rights to the use of water in western Colorado
for domestic irrigation, and manufacturing purposes (excluding power generation)
against any and all losses of needed water because of stream depletions resulting
from project operations. In the determination of such replacement -capacity,
consideration shall be given to, but not necessarily limited to, needs for water for
the following purposes, such needs, however, not to be for quantities in excess of
those quantities of watér which would have been available from the Roaring Fork
River to supply such needs if the projeet had not been constructed:

{a) ;l)‘o supply existing rights below Aspen Reservoir; _

o (&) To irrigate new land and provide for supplemental irrigation in western
olorado;

() To ’satisfy the obligation of the Roaring Fork River to contribute its
proportional share of the required winter flows at a point immediately below
the confluence of the Roaring Fork River and the Colorado River; and

(d) To satisfy the obligation of the Roaring Fork River to contribute its
proportional share of a demand of at least 300,000 acre-feet of water annually
in the Colorado River below its confluence with the Roaring Fork River, for
domestic and manufacturing uses. Said demand for use in western Colorado:
is to be met at the times and in the amounts required. . ‘

Water stored in the replacement capacity of the Aspen Reservoir shall be
released by the United States, upon the request of the State administrative
agency having ressonsible charge of the distribution of the water of the stream
or streams affected, whenever the needs in the Colorado River Basin in western
Colorado below the project diversion points for the uses covered by this para-
graph 6 exceed the available supply of water; provided that the rafe of release
of such stored water shall be reasonable and proper with due regard for the
needs in western Colorado for replacement water and with due regard, also, for
the obligation of the project to supply such water. :

No charge shall ever be imposed for water released from, or made available
by reason of releases from, the replacement capacity of the Aspen Reservoir.

7. That portion of the total capacity of the Aspen Reservoir not needed as
replacement capacity copstitutes surplus capacity.  Water stored in such surplus
capacity may be sbld or leased by the United gta.tes to water users in western
Colorado, Charges for the use of sueh water shall be comparabie to charges for
use of project water for similar purposes in eastern Colorado with appropriate
adjustment for the repayment ability of such water users. If it hereafter appears
that the cost of procuring water, from sources other than the surplus capacity
of the Aspen Reservoir, for the same uses as those to which water from the surplus
capacity of the redervoir is to be made available shall have been increased by
reason of the congtruction and operation of the project, then the charges for
water released from the surplus capacity shall be diminished by the amount of
such increase in cost. .

8. Project diversions from Lijme Creek shall be made only in the months of
May and June of each year.

9. To protect redreational values, including fishing, no diversions from western
Colorado will be made which reduce the remaining aggregate stream flows to
less than either of the following minimum standards:

(a) The Fryingpan collection system at the points of diversion collectively,
exclusive of Lime Creek: 15 ¢, f. 5. October 1 through March 31; 30 . f. 5.
April 1 through September 30; '

(b) Near Norrie (immediately below the junction of North Fork and
Fryingpan River): 30 c. f, 5. October 1 through March 31; 100 e. f. 8. April 1
through April 80; 150 e. f. s. May 1 through May 31; 200 c. f. 5. June 1
through June 80; 100 e, f. s. July 1 through July 81; 75 c. f. 5. August 1
through August él; 65 c. f. s. September 1 through September 30. .

In meintaining the above minimum standards, the project diversions shall be
regulated, go far as is practicable, in such a manner that the North Fork, the
Fryingpan River, and each of the tributaries of those streams, shall contribute

-
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to the residual stream flows required by those minimum standards quantities
of water in proportion to their natural contributions.

10. An appropriate written contract shall be made whereby the Twin Lakes
Reservoir and Canal Co. shall refrain from diverting water whenever the natural
flow of the Roaring Fork River and its tributaries shall be only sufficient to main-
tain a flow equal to or less than that required to maintain the recommended
average flows in the Roaring Fork River at the head of the proposed Aspen
Reservoir in a quantity proportionate to the respective natural contributions of
those streams from which diversions are made to the natural flow of the Roaring
Fork River, The: recommended average flows above merntioned are flows in

uantities equal to those recommended as a minimum at the head of the Aspen
%{eservoir according to the following schedule submitted by the United States
Fish and Wildlife Service and the Colorado Game and Fish Commission:

. Average Acre-feet Average | Acrefeet

Month | socond-feet | *(1,000) Month second-feet |  (1,000)
Qetobar. . . cceee . a4 27 May. i 100 8.2
November.......__.___... 35 2.1 | JUBe. o 120 7.1
December. . oo 29 L8| July. oo 100 6.2
January ..o 26 L6 August e 63 3.9
February..oee oot 25 1.4 September. oo .__..__ 44 2.6
Mareh. ..o 24 L5 ‘
Aprik e 64 3.8 Total N 40.9

In maintaining the above averages, at no time shall the flow be reduced below
15 c. f. s. during the months of August to April, inclusive, or below 80 o, f. s.
during the months of May to July, inclusive, providing the natural flow during
said period is not less than these amounts, The obligation to supply the minimum
stream flow as set forth in the above table on the Roaring Fork River shall, to
the extent of 3,000 acre-feet annually, be a project obligation to be supplied from
any waters diverted from the south tributaries of Hunter Creek, Lime Creek, Last
Chance Creek, or axg of them. -

The Twin Lakes Reservoir & Canal Co. shall not be required to refrain from
diverting water under its existing decrees from the Roaring Fork River except to
the extent that a like quantity of replacement water is furnished to said company
without charge theréfor through and by means of project diversions. o

1f by reason of staorage capacity in the Aspen Regervoir, the Twin Lakes Reser-
voir & Canal Co. derives additional water or other benefits or advantages it would
not have realized had this project not been construeted, then nothing herein
contained shall prevent the project from making appropriate charges for such
- water or other benefits or advantages. . : _

11. All lands acquired for project construction and operation and water surfaces - -
of project reservoirs will be open to the public for recreational purposes, excepting
those areas reserved by the operating agency, S

12. The project will be operated in such a manner that those in eastern Colo-
rado using project water imported from the Colorado River Basin for domestic
purposes shall have preference over those claiming or using water for any other

urpose. :
® lg. The project is to be operated in such a manner as to secure the greatest
benefit from the use and reuse of imported project waters within project boundaries .
in the State of Colorado. , ,

14. Any and all benefits and rights of western Colorado water users in and to
water stored in Greén Mountain Reservoir, as described and defined in Senate
Document 80, 75th Congress, 1st session, shall not be impaired or diminished by
this project. .

15, The project, its operation, maintenance, and use shall be subject to the
provisions of the Up(;jer Colorado River Basin compact of October 11, 1948
(Public Law 37, 81st:Cong., 1st sess.), the Colorado River compact of November
24, 1922 (H. Doc. 605, 67th Cong., 4th sess.), and the Boulder Canyon Project
Act of December 21, 1928 (45 Stat. 1057-1064). In the event any curtailment
of use of Colorado River water in the State of Colorado is necessary to satisfy
the provisions of the Colorado River compact or the Upper Colorado River
Basin compact, then the diversions by the project for use in eastern Colorado
shall be curtailed before there is any curtailment of the right to store water in
Aspen Reservoir in a:quantity not in excess of the capacity of that reservoir for.
use in western Colorado in accordance with these operating principles.

'16. The Secretary of the Interior shall at any time have the option to obtain
or require the transfer to the United States of any and all rights initiated or
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acquired by the appropriation or use of water through the works of the project.
in eastern Colorado, except vested rights to present appropriations; provided,
however, that the title so taken shall be subject to a beneficial use of such water
as may be provided in the payment contract or contracts. The rights to store
water in Aspen Reseérvoir under the applicable laws of the State of Colorado
shall be initiated and acquired by and held in the name of the United States

pursuant to thoge laws. :
17. To assure project operation in conformity with the operating prineiples

heretofore stated, to provide a means for the ecllection and interchange of infor-
mation, and to provide a method for the continued study of project operations
to the end thaf, if the stated operating principles may be improved upon, recom-
mendations for changes may be made to the contracting parties, a commission
ghall be created in an appropriate manner to be composed of 1 representative
of the Bastern Colorado Conservancy District, 1 representative of the Colorado
River Water Conservation District, 2 representatives of the United States, and
1 representative of the State of Colorado appointed by the Colorado Water
Conservation Board after consultation with the Colorade Game and Fish Com-
mission. The powers of such commission shall be limited to the collection of
data, the making of findings of fact, and the suggestion of changes in operating
principles. ‘ _ :
ConcLusions

*75. The waters of the Arkansas River in the Colorado portion of
the” upper Arkansas River Basin are overappropriated. Serious
distress is caused to the economy of the basin in short water years
through loss in crop production. Supplemental irrigation water
supplies are needed. The additional crop production would find a
ready market in the urban centers of Colorado and the Nation.

76. No new sources of water within the means of the municipalities
and industries are apparent. Present municipal supplies, even after
substantial acquisition of irrigation rights, are barely adequate to
sup{)ly existing requirements. Additional quantity and better
quality of water are critically needed. o S
77. Normal uses of electric energy would expand rapidly in the
power market area if not restricted by a limited supply. Resource
}i&veioprilent would be encouraged if energy were available in plenti-

supply. .

78. Floods in the upper Arkansas Valley threaten the loss of .
property and discourage investment. Sediment deposition chokes
channels, incresses flood threats, and raises maintenance costs of
extensive irriiat_ion systems, Stream pollution threatens health and
destroys fish habitat. Flood, sediment, and pollution control would
lower costs and remove threats. :

79. Recreational, fish, and wildlife resources are valuable assets
of Colorado and: of the Nation. These resources should be protacted
and enbanced to the greatest extent practicable. : '

80. Misuse of forests and ranges reduces production and contributes
to the sedimentation of streams. Tailings from mines add to the
silt burden and pollution of otherwise usable water supplies. Better
management practices and silt-prevention methods should be .
encouraged.

81. The initial development of the Gunnison-Arkansas project
would supply the most pressing and immediate needs of the upper
Arkansas River Basin.

82. The diversion area has a plentiful supply of water, part of which
could feasibily be diverted without detriment to that area or to down-
stream users. Although all possible future water requirements for the
entire western slope have not been fully determined, it is concluded
that there is an adequate water supply from Colorado’s allocated share
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of the Colorado River Basin water for the proposed initial development
of the Gunnison-Arkansas project, Roaring Fork diversion, over and
above present and prospective consumptive uses within the natural
basin of the Colorado River in Colorado. Western slope interests
would be protected by the Aspen Reservoir, by special provisions for
preservation of fish and wildlife, by equitable operation of the project,
and by assurance of noninterference in the use of the replacement
facilities provided by the Colorado-Big Thompson projec. -

83. The initial development is engineeringly feasible and eco-

‘nomically justified. It represents the minimum practical project.

It is designed ag a self-contained unit and its construction would not
imply & commitment for expansion, extension, or enlargement.
Neither would it impair nor duplicate future development,. - ‘
84. The estimated cost of the initial development of the Gunnison-
Arkansas project based on October 1949 prices is $147,440,000.
85. The tentative allocation of this total cost among the various
functions to be served is as follows: ‘
Function . Allocated cost
Irriggtion: :
robably can be returned in 40 years without interest through
payments by the irrigation water users and distriet bene-

ficiaries. ... e e e e $10, 881, 600
Proba?blgr can be returned without interest through applica- S ‘
tion of interest on power and municipal water investment___ 49, 048, 400
Power: Probably can be returned in 50 years with interest at 3 o
percent _________ e e e e e e — e 40, 032, 000
Municipal and industrial water supply: Probably can be returned -
in 40 years with interest at 2 percent . _____ .. _____.________. 29, 522, 000
Flood control _ _ . ___ e 15, 777, Q00
Mitigation of losses to fish and wildlife resources: In accordance
with Public Law 732, 79th Cong., 2d sess. (60 Stat. 1080) ... _. - 2; 179, 000
Total o o e meaol... $147, 440, 000

86. The project would provide other benefits for which allocations
are not authorized under existing law. Subsequent allocation . of
project construction costs to such beneficial functions should be made
in the event of future legislation. , . -

87. Continued studies and investigations in the project area and
in contiguous areas within the drainage of both slopes should be
pursued vigorously on a Departmental basis, in cooperation with

other Federal, State, and local agencies, toward the objective of

wise conservation and beneficial use of all natural resources.
RECOMMENDATIONS

88. Itis my recommendation that:

A. The Secretary of the Interior approve this report and sub-
stantiating documents. (

B. This report together with the substantiating documents be
transmitted for review to all Federal agencies having an interest in
the project, to the states signatory to the Colorado River compact
and to the States of Kansas and Oklahoma.

C. This report and substantiating documents, together with such
amendments as may be appropriate pursuant to review comments

by the Federal agencies and States, be submitted to the President

and the Congress with the recommendation that the plan for. the
initial development of the Gunnison-Arkansas project including trans-
mission facilities be approved and authorized.

A et et e L rat
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- D. Congress authorize the appropriation of funds for construction,
operation, and maintenance of the proposed works, under the direc-
oo tion of the Secretary of the Interior, in accordance with the Federal
i reclamation laws (act of June 17,1902, 32 Stat. 388, and acts amenda-

tory thereof or supplementary thereto) except to the extent otherwise
-apecifically set forth in this report, with such modifications, omissions,
or additioos to the works as the Secretary may find proper from time
to time for accomplishing the objectives of the project.

E. The project be operated under the direction of the Secretar
of the Interior in accordance with the operating principles set fort
in this report or as the grinciples may be modified in the future by
agreement between the Secretary and the commission established by
the State of Colorado. : -

F. All or any part of the specific municipal water supply systems
described in this report be constructed by the Secretary of the

S Interior, only after satisfactory evidence is presented to. the Secre-

: tary of the Interior that it would be infeasible for the communities
involved to construct or to finance the comstruction of such work
themselves, singly or jointly. _

- G. In the event it 1s determined that said specific municipal water
gystems are to be constructed by the Secretary of the Interior, a con-
tract, providing among other things for payment to the United
States of the actual cost of construction over a period of 40 years
from the year in which the municipal water is first delivered with
interest at the'rate of 2 percent per annum and providing that opera-~
tion, maintengncs, and replacement of the works be assumed by the
contracting party or parties, be a condition precedent to the start of .
construction of such works. o ,

H. The Secretary of the Interior be authorized to establish rates
for collection, transportation, regulation, and delivery of water at a
designated point or points in the supply system o the municipalities
and industries at the lowest price consistent with sound business
principles, including interest at the rate of 2 percent per annum, but

- in no case higher than the cost of an alternative single purpose supply

e of equal quaantity and quality. The contracts providing for suec
deliveries should be long term or short term but not to exceed 40
years. Each such contract should include appropriate provision for
one or more reénewals, the terms and conditions of the renewed con-
tract or contracts to be determined in the light of the situation at the
time of renewal.

1. The Secretary of the Interior be authorized, upon agreement
with the water:users, to make either short-term or long-term contracts
for collection, transportation, regulation, and delivery of water for
irrigation purposes at a designated point or points in the supply
system. Such contracts should be for such period, not to exceed 40
years, and at rates, either fixed or variable, by the application of such
formula as the parties shall have agreed upon to reflect improvement
m, or deterioration of, the payment ability of the water users, and
wfucl} will, in ‘the Secretary’s judgment, produce revenues at least
sufficient to cover an appropriate share of the annual operation and
maintepance cost and an appropriate share of such fixed charges as.
the Secretary deems proper. Due regard being given to income
from the contracting organization’s other sources, the rates provided
in such contracts should be such that the water users shall return
within the shortest period, comsistent with their ability, that part
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of the cost of construction of works connected with water supply and -
allocated to irriga,t-ion and assigned to be returned by the contracting
organization. Such contracts should require payment of said rates
each year in advance of delivery of water for said year. Such con-
tracts should include provisions for the right of renewal thereof,
once or more than once, under stated terms and conditions mutually
agreeable to the parties and subject to increase or decrease in rates
corresponding to increase or decrease of costs of construction and of
operation and maintenance or improvement or deterioration in the
payment ability of the water users. Such right of renewal should be
exercised within: such reasonable time prior to the expiration of the
contract as the parties shall have agreed upon. All amounts paid
to the United States in excess of operation and maintenance during
the period of water deliveries thereunder should be credited to the
payment of that aipﬁropriate share of the cost of construction of
works connected with water supply and allocated to irrigation and,
when the total of such credits equals the amount allocated to irriga-
tion and assigned to be paid by the contracting organization, the
charges should be reduced to cover only operation, maintenance, and
replacement costs. ' S

J. Contracts for the collection, transportation, regulation, and de-
livery of water supplies at designated points in the supply system he
subject to section 8 of the Reclamation Act of June 17, 1902 (32 Stag.
388%, provided that this provision be construed neither as vestin
rights to the delivery of water in quantities greater than those speciﬁeg
in any such contract or vesting rights to continue to receive water in
the event of defatlt in payment thereunder, nor as preventing the de-.
livery elsewhere of the water covered thereby in the event of default
in payment continuing over a period of 5 consecutive years or the fail~
ure to renew such contract. '

K. The Secretary of the Interior establish rates for the sale of power
at the lowest price consistent with sound business principles but in no -
case higher than the cost of power from alternate sources in order to
encourage the most widespread use of power throughout the area of -
service.

L. Suitable language be included in the authorizing document
whereby assurance is given that any and all benefits and rights of
western Colorado water users in and to water stored in Green Moun-
‘tain Reservoir, as described and defined in Senate Document 80, 75th.
Congress, 1st session, shall not be impaired or diminished by this

roject.

P I\}[ The Congress authorize the appropriation of such sums as may
be necessary for the continued investigation of the comprehensive
plan by the agencies of the Department of the Interior in cooperation
with other Federal, State, and local agencies for the development of
‘the natural resources of the upper Arkansas River Basin mcluding
importation of additional supplies of water into the basin which may
be determined to ‘be in excess of the present and potential require-
ments of the bagin from which exportation may be proposed.

N. Suitable language be included in the authorizing document
clearly stating that authorization or appropriation of funds for the
project or for the continued investigations stated above shall not in
any way constitute a commitment, real or implied, to further importa-~

tions.
Avery A. BaTtson.
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Cuarrer 1. Tae Prosmoer Praw

INTRODUCTION

The potential Gunnison-Arkansas project is the major unit in the
comprehensive plan of development for the upper Arkansas River
Basin which is being investigated by the Bureau of Reclamation.
‘The project is adaptable to construction by successive cumulative
stages. This report presents the plan for the initial development,
‘which involves transmountain diversion of western slope water from
the Roaring Fork River drainage only. The plan of initial develop-
meht has evolved after consideration of many factors and represents
the most practicable plan for the minimum diversion of Colorado
River water. It is not dependent upon subsequent stages or addi-
tional importation of western slope water. o '

SUMMARY

A multiple-purpose project, the initial development would, among
other things: '

Import about 69,200 acre-feet of water from the western slope,
conserve 20,000 acre-feet of Arkansas River floodwater, and con-
vert 77,000 acre-feet of winter irrigation water to more beneficial
summer use, all figures representing annual averages. ,

Enable the additional average annual importation of 14,900
acre-feet of water through the Independence Pass diversion
system, now owned by Twin Lakes Reservoir & Canal Co.

Provide. supplemental water for high grade land within an
irrigated area of 322,000 acres in the Arkansas Valley.

P:riovide: 17,000 acre-feet of supplemental municipal water

early.
Y Generate annually an average of 505 million kilowatt-hours of
hydroelectric energy.,

Control floods originating above Pueblo.

Trap an average of 944 acre-feet of sediment cach year.

Preserve fish and wildlife conditions.

Provide recreational opportunities.

Furnish some stream pollution abatement.

Have a useful life in excess of 100 years.

Cost $147,440,000 to construct and $1,335,200 per year to
operate and maintain. ,

Provide benefits amounting to $9,789,000 annually—approxi-
mately 1% times all annual project costs.
| Retire the total investment within the provisions of existing
aw.

49
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The cost of importing additional water to the Arkansas Valley solely
for irrigation would be excessive. Multiple .uses of the water, how-
ever, not only make the importation economically feasible, but the
multiple-purpose structures and facilities would also enable a more
effective utilization of existing water supplies. Thus, approximately
69,200 acre-feet of Colorado River water annually is the key to the
conservation and more valuable use of over 200,000 acre-feet of water
each year for irrigation, municipal supplies, generation of hydroelectric
power, and other purposes on the eastern slope. :

DESCRIPTION OF PLAN

The plan for the initial development is shown by solid red lines on
the general map: in.the front of this report and on the map in the
back entitled “Potential Features.” W%stern slope waters would be
collected and diverted from the upper Roaring Fork River Basin to
the Arkansas Valley. In order to protect western-slope interests, a
reservoir would be constructed pear the town of Aspen to furnish
replacement water for prior rights as well as for future requirements
along” the Colorado River. The imported water would be stored in
the Sugar Loaf Reservoir which would be enlarged to nearly 7 times
its present capacity. Another reservoir, Twin Lakes, aldo in the
. headwaters region of the Arkansas River and used for the storage of

transmountain water, would be enlarged almost 5 times its present
capacity. It would be used in conjunction with the Sugar Loaf
Reservoir to store and regulate the present and extended diversions,
The potential Snowden diversion dam and eanal would divert Arkansas
River water to the Twin Lakes Reservoir. In exchange, an equiv-
alent amount of water would be released from the potential Pueblo
Reservoir with the proper timing as determined by the State engineer.
The terminal Pueblo Reservoir would be located on the Arkansas
River, 6 miles west of the city of Pueblo, to store and distribute the
municipal and irrigation water conserved by the project; provide
flood protection to downstream areas; and alleviate the damaging
effects of sediment deposition. The total capacity of the 3 reservoirs
would be 777,000 acre-feet. The project power system, needed to
obtain maximum utilization of the water, would consist of about 60
miles of canals, 7 1powerplants and switchyards, 9 substations, and an
estimated 421 miles of transmission lines. o

In order to presérve the natural fishery values in the upper Roaring
Fork River, an extension of the collection system would provide water
in exchange for that which could be diverted by the Twin Lakes
system. ]%xisting, recreational values would be preserved to the
maximum degree compatible with optimum overall benefits. ‘

Because of the complex integration of its multiple-purpose functions,
the initial development probably could be most economically con-
structed in its entirety by the Bureau of Reclamation. However,
the plan is sufficiently flexible so that the municipal pipelines, filter
plant, and other features of the municipal water-distribution system
could readily be constructed by municipalities or other entities if
adequate financial arrangements could be made. The plan of opera-
tion would require & payment contract between the Government and
& conservancy district or other entity which in turn would contract
with the direct beneficiaries, such as irrigation districts and muniei-
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&{ alities, for the services provided by the supply and control works.
he collection system, canals, reservoirs, hydroelectric powerplants,
and transmission system would be operated and maintained under the
direction of the Secretary of the Interior. The plan of operation
would require payment contracts for the municipal water-distribution
gystem constructed by the Bureau of Reclamation, between the
Government and the conservancy district or the mun1c1pa11tles gerved
by such distribution works. Municipal water facilities would be
operated and maintained by the conservancy district or by -other
entities.




CHAPTER II. GENERAL DESCRIPTION

Throughout this report the upper Roaring Fork and Fryingpan
River areas on the western slope in the Colorado River Basin where
the water to be diverted originates, are referred to as the “diversion
area,” and that portion of the Arkansas Valley where the imported
water would be used is referred to as the “eastern slope project area.”’

PHYSICAL GEOGRAPHY

The area included in the initial development is located in southern
Colorado. The diversion area is in west-central Colorado in Pitkin
County and a small part of Eagle County and covers about 100 square
miles approximately 20 miles long and 5 miles wide. The irrigated
land, in the eastern slope project area which would benefit direectly
from _the initial development consists of 322,000 acres located prin- -
cipally along the Arkansas River in Lake, Chaffee, Fremont, Pueblo,
Crowley, Otero, Bent, and Prowers Counties. The project area is
situated in the broad Arkansas River drainage basin which is 340 miles
long and 170 miles wide and includes an area of 26,150 square miles
and all or parts of 18 counties. ‘

Tre diversion area is in the upper Roaring Fork River basin in the
high mountain region on the western slope of the Continental Divide.
The Roaring Fork River and its tributaries rise in the Elk Moun tains
ab altitudes upward of 14,000 feet, descending to its junction with tha
Colorado River at Glenwood Springs at 5,800 feet elevation. The
initial development would divert water from the Fryingpan River
and Hunter Creek, tributaries of the Roaring Fork. Stresms in
the diversion area are all above 9,000 fect altitude and are typical -
mountain torrents that have cut through rough terrain to form ex-
tremely steep, narrow valleys. : _ o

About 17 pergent of the Arkansas Basin is at an altitude above
8,000 feet and principally mountainous. Almost 45 percent of the
basin rangss in altitude from 5,000 to 8,000 feet and contains small
Scattered areas of land suitable for cultivation. The remainiug 38
percent, which is relatively level and suitable for agricultural produc-
tion, is below 5,000 feet altitude. '

The mountainous area was formed by ancient geologic uphesvals
and structural disturbances which resulted in an extensive uplift
and subsequent érosion. Former glacial activity has left moraines,
and prominent terrace deposits are evidence o changes in stream
courses. Along the east base of the mountains where sedimentary
beds have been tilted, the less resistant formations have been eroded
leaving ridges or hogbacks exposed. The formations vary consider-
ably in thickness, and many are folded and exposed at the surface.
In the Great Plains area the regional dip of the strata generally is to
the north, -~

Through this area flows the Arkansas River which is formed by the
junction_of Tennessee Fork and East Fork Rivers at an altitude of

52
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9,700 feet about 3 miles west of Leadville on the east side of the Conti-
neéntal Divide. It flows south and east through mountainous terrain
to Canon City, thence eastward through foothills to Pueblo where it
enters the high plains of southeastern Colorado. The river continues
in an easterly direction to leave the eastern slope project area at the
Colorado-Kanssas boundary at an altitude of about 3,350 feet.
Wide variations of climate occur in the project area. On both
sides of the Continental Divide the climate in the higch mountain

- regions is subhumid with considerable precipitation of low intensity

and an extremely short growing season. In the plains region of the
easbern slope project ares, the growing season and temperature are
favorable to agricultural production, but precipitation is not sufficient
to produce profitable yields consistently, and only by irrigation can
continuous high-crop production be assured. Average annual pre- -
cipitation in the eastern slope project area varies from 18.63 inches at
Leadville to 8.78 inches at Buena Vista, 11.67 inches at Pueblo, and
16.05 inches at Lamar. The precipitation record at Las Animas, which
is the most complete and extensive record in the Arkansas Valley, is.
shown in table 1 and exhibit 2. They clearly indicate the. wide.
fluctuations of annual precipitation in the plains region.
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POPULATION

The population of the Arkansas Basin contiguous to, and including-
the eastern slope project area, where agriculture and some manufac-
turing are the basic industries, has shown a steady increase from 7 3,370

in 1880 to 279,030 in 1930, dropping slightly during the Dust Bowl

era fo 278,700 in 1940. The population of the-principal towns in the

" project area was.as follows in 1940:

Yeadville________._________. 4,774 ) Fowler_____ e ———— - 922
Buena Vista. __ .. ._.________ 779 | Manzanola_ ___________ e 531
Balida.._..________________._.__ 4,969 | Rocky Yord_ . _ . ______._.__ 3, 494
Canon Ciby__ .. ______.__ 6,690 La Junta___ . ________ . ____.__ 7, 040

110] (3 1T 2,632 Las Animas. o 3, 232
Colorado Springs._. .. _____.__ 86, 789 | Lamar_ _________ oL -4, 465
Pueblo_ ... . 52,162 {Holly. . ____ ... 864

Since 1940, the population of the eastern slope project area has
increased due to manufacturing activities, most of which were asso-
ciated with war production. I-ﬁ)wever, that population increase may
not be permanent unless an adequate and dependable water supply
becomes a reality. The estimated future population of the Arkansas
Valley is expected to reach 432,000 by A. D. 2000 based on the national
growth rate and assuming water and power supplies would be made
available from ‘the initial development of the Gunnison-Arkansas
project proposed herein (exhibit 3), R
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UTILITIES

Both the eastern and western slopes are accessible to main and
feeder lines of railroads, airlines, bus and truck lines, and highways.
Pueblo is the division point of 4 major railroads and the common
junction point of 3 major airlines. - _ , ' f

The project area is served by public and private utilities with-energy
requirements totaling 327,375,000 kilowatt-hours of electricity in 1946.
Natural gas is supplied to the eastern slope by pipeline from fields near
Amarillo, Tex., and Hugoton, Kans, . -

Modern telephone and telegraph systems serve most communities
on both sides of the Continental Divide. Twelve radio stations

.operate in the area.

INDUSTRIAL DEVELOPMENT

The most important industries in the region are mining and smelting,
agriculture, and manufacturing. Agriculture is discussed in detail in
chapter V-Agriculture, and the other topics are discussed in' the
following paragraphs. :

Coal, gold, silver, copper, lead, and oil shale are the principal min-
erals produced on the western slope. The largest known uranium
deposits in the country are located in this area, and the mineral fuel
reserves exceed those of any like ares in the world. o

Abundant mineral resources exist on the eastern slope. At present,
deposits of molybdenum rank first, reserves of which are known to
exceed 100 million tons; this is deemed sufficient to meet the world
demand for 200 years. Other deposits, in order of abundance are
coal, gold, silver, lead, and zinc. Many other metals and nonmetals
are found in varying quantities throughout the area. Known reserves
of subbituminous and anthracite coal are estimated at 23 billion tons.
Sonﬁe petlioleum and natural ges are produced in the Arkansas Valley
(exhibt 4). :

Manufacturing industries on the western slope include processing
of dairy products, printing, construction and assembly of agricultureﬁ
implements, canning, food freezing, and lumbering. Although exten-
sive manufacturing has not been developed to date, the presence of
abundant raw materials provides a manufacturing potential in the
area, The vast reésources of uranium, oil shale, and pulp timber offer
possibilities for the industrial development of the western slope.

In the eastern slope project area and the adjacent areas in the
Arkansas Basin, the most outstanding manufacturing industry is steel-
making by the Colorado Fuel & Iron Corp. at Pueblo. Two other
major industrial establishments are (1) the Golden Cycle Corp. which
operates a large mill at Cripple Creek for the treatment and extraction

‘of gold and other ores, and (2) the Ideal Portland Cement Co. which -

operates & plant at Portland. Other eastern slope industries include
brick manufacturing, sugar refining, flour milling, meatpacking,
vegetable packing, cepning, slfalfa wmilling and dehydrating, feed
mixing and grinding, and grain milling.
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ExHIBIT 4

S ‘ : S CUMULATIVE VALUE OF.PRINGIPAL METALS
o PRODUGED TO END OF 194) ON EASTERN SLOPE
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Recreation, including the tourist industry, is a real and valuable
asset to Colorado. Even though its development in Colorado may
be considered in its infancy, it is one of the top sources of business.
income. The western slope has developed important recreational
areas at Aspen; Grand Mesa, Glenwood Springs, near Gunnison, and
at other places. Both slopes of the Continental Divide—with their
majestic scenery -including heavily forested areas, high mountains,
ami many rivers—are potential recreational areas with almost
unlimited possibilities. : , S -
ECONOMIC CONDITIONS

In the eastern slope project area and contiguous areas within the
Arkansas Basin, the per capita general property assessed- valuation
was $974 in 1940. The. average county tax totaled 32.62 mills for
1944. Local government indebtedness was relatively high in 1941 as -

. & result of an expanded building program in the 1920’s, the ensuing

depression, and: the drought years in the 1930-40 decade when tax
collections declined and very little of the debt could be retired.

As of December 1941, banks in the area had $16,237,000 in loans
and “discounts, $82,491,000 in deposits, and a total of $90,502,000 in

assets. The ratio of deposits to loans and discounts was 5.1 to 1

compared to a State ratio of 3.1 to 1 for the same year, The stakili-
zation of agriculiure and development of industry and business result-
ing from adequate and dependabie water supplies, hydroelectric power,
flood control, and related developments would provide a basis for

sound investments which would in turn increase the prosperity of

the area. : .
Retail and wholesale trade volume and postal receipts were slightly
below those of other counties in the State in 1940. -
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Cuaprer III. Dsasiens any EstiMATES
INTRODUCTION |

Many plans, structures, alternate routes, and diversion potentialities
were studied in devising the initial development. The selected plan
is the most feasible from engineering and economic standpoints.
Structures have been designed on the basis of preliminary field
investigations, and cost estimates have been prepared on a similar
basis. ~ Construction costs are based on prices prevailing in October
1949,

Of the total estimated cost, 25 percent represents the cost of the
structures on the western slope and the transmountain tunnel.
Roughly, 43 percent of the total cost would be for dams and reservoirs,
21~ percent, for diversion canals and conduits, 23 percent for power
featiires, and the remaining 13 percent for municipal supply systems
and operation and maintenance during construction., ' '

) %n.nua]

Construe- | 08t opéra-

Featores . tion, mainte-

} tiom cost naﬁce, and

‘replacement
a8 AN PO VOIS e ot e e e e $64, 334, 000 ' $30, 760
Diversion cansls and conduits. e ———— 30, 499, 000 | - 65, 870
Power (o res i e 34,021, 000 - 846,800
Munieipal sugply o 0 4 Uy USRI 18, 050, 000 391, 580
Operation and maintenance during construetion 536, 000 0
1+ USROS PRI, 147, 440, 000 1, 33885, 260

The designs and estimates were reviewed by the Board of Engineers,
Branch of Design and Construction, and were revised in accordance
with the recommendations of that Board. The feasibility of the
designs and estimates has been established on the basis of data avail-
able, Economical alternate routes for the initial development are
limited to possible modifications in the interest of better design after
more extensive field data are obtained. As the investigation pro-
gresses, modifications in locations, alinement, and design may be made;
potential power drops may be divided into two or more sections; and
the substitution of canals or other types of aqueducts for tunnels and
vice verse may be necessary if the studies disclose that such modifica-
tion would improve efficiency.

Additional studies and detailed surveys are needed for the prepara-
tion of a definite plan which would include gathering and assembling
all date necessary for plans and specifications. Further exploration
of foundation conditions at the dam sites and more detailed informa-
tion on the availability of construction materials must be obtained.
Exploration of tunnel lines to determine the character of the material
to be encountered is required. Powerplant foundation conditions
should be accurately determined. More detailed topographic and

8500253 o
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other survey data on all features will be required to definitely fix
locations and provide information for more detailed designs and
estimates. It is estimated that designs, specifications, and estimates -
for initiation of construction could be accomplished within a year
after authorization, and construction could be carried on concurrently
with preconstruction investigations on the remaining features of the
initial development. , '

A site plan or genersl layout drawing would be prepared for all
construction sites showing structures peculiar to the construction
period and their relation to the ultimate installations. Considera-
tion would be given to proposals of the National Park Service, Fish
and Wildlife Service, Forest Service, and other Government agencies
as a means of coordinating the activities and recommendations of
all agencies concerned with the location of Bureau of Reclama-
tion structures. )

Land acquisition for reservoir sites, canal rights-of-way and related
facilities would ‘include consideration for maximizing, within statu-
tory limitations, fish, wildlife, and recreational values. This con-
sideration is essential if full public values are to be realized and if
use~problems, which have developed at existing Bureau features, are
to be minimized on new projects. ,

In addition to buildings provided at individual features for the
housing of Government personnel and equipment, a permanent camp
would be established near the town of Granite on the Arkansas River
to serve for the construction and later operation and maintenance
of features between Sugar Loaf Reservoir and the Salida Afterbay.
The estimated cost of the camp. at Granite is $582,000, a propor-
tionate share of which is chargeable to each feature on the eastern
slope above Salida, with the exception of the transmission system:
As some of the personnel could be accommodated in Leadville, Buena
Vista, and Salida, no other construction camp would be necessary for
Government personnel in that area. Temporary camps for construc- .
tion workers, other than Government personnel, would be needed
. near most project features. Although these camps have not been
specifically designated, their costs have been taken into considera-
tion in. computing the project estimates.

PROJECT WORKS

Aspen Dam and Reservoir ,

The potential Aspen. Reservoir would more than provide replace-
ment storage for water users on the western slope affected by the
initial development. As shown on exhibit 5, the dam site is located
on the Roaring Fork River about 1 mile east of the town of Aspen
in Pitkin County and is in a glaciated valley in which the glacial,
fluvioglacial, alluvial and rock-slide sediments are over 200 feet deep.
Storage capacity of the reservoir would be 28,000 acre-feet. The
reservoir, which would inunddte an area of 650 acres, would be
created by an earth-fill dam about 88 feet high. The outlet capacity
would be 800 second-feet and the spillway capacity, 8,000 second-feet.

Colorado State Highway No. 82, open for traffic throughout the.
year, provides access to the Aspen Reservoir site 42 miles southeast
of Glenwood Springs. The Denver and Rio Grande Western Rail-
road operates a branch line between Glenwood Springs and Aspen.
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ExHIBIT 5
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Construction camps at the Aspen-Dam site may be necessary to
house Government employees and construction workers.

The dam site and part of the reservoir area is in private ownership;
the remainder of ‘the reservoir area lies in the White River National

Forest. No difficulties in obtaining ri.%ht's-of-wa,y are anticipated.
e

The reservoir would necessitate relocation of about 3 miles .of
gravel-surfaced State Highway No. 82 above the high-water line on
the north and east sides of the reservoir. ‘

Special problems that may be encountered in the construction of -

the Aspen Dam and Reservoir are the short season, seepage, and

possible scarcity of impervious material.

Hunter Creek-Aspen Canal
. A diversion dam across Hunter Creek, a tributary of the Roaring
Fork River, would divert water into a canal with a capacity of 200
second-feet which would carry the water about 2 miles to the Aspen
Reservoir, The present Salvation ditch traverses approximately the
same territory except that it flows in the opposite direction.  Cross
slopes are fairly steep, ranging from 25 to 35 percent. It may be
necessary to concrete line more than-half the length of the canal
which crosses an area of glacial moraine. Foundation conditions
appear to be favorable for a diversion dam on Hunter Creek.

he canal site is served by the same highway and rail facilities as
the Aspen Dam site. Construction camps at the Aspen Dam site
would be available to -Government employees and construction
workers on the Hunter Creek-Aspen Canal. _

Fryingpan River diversion S _

The Fryingpan River diversion would include that portion of the
project on the headwaters of the Fryingpan River and Hunter Creek
in the Roaring Fork River Bagin, as shown on exhibit 5. Water from
this basin would be collected by a series of tunnels and canals and .
transported te the eastern slope via the Fryingpan-Arkansas tunnel.

The Fryingpan collection system would consist of a north-side
collection system and a south-side collection system. All intercep-
tions would be made above elevation 10,000. Cross slopes would be
fairly steep, up to:30 percent. '

The north-side collection system would intercept runoff from the
north tributaries of the Fryingpan River. Included in the system
are about 34 miles of canals and tunnels ranging in capacity from 10
to 690 second-feet. The system extends from the Lime Creek drain-
age to the west portal of the Fryingpan-Arkansas tunnel, interceptin,
southl-side collection system waters 2 miles from the main tunne%
portal, ‘ : :

The south-side collection system would intercept runoff from the
south tributaries of the Fryingpan River and about 15 square miles
of the Hunter Creek drainage. The collection system would consist
of tunnels and canals varying in capacity from 20 to 425 second-feet
and having a total length of about 15 miles. Water from the south
side would be carried under the Fryingpan River by means of a siphon
to join the water from the north-side collection system at the east
portal of a tunnel from Ivanhoe Creek. '

Included in the south-side collection system is the interception of
about 10 square miles of drainage area on the south forks of Hunter
Creek for the purpose of obtaining replacement water for flows that
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~would be bypassed by the Twin Lakes (Independence Pass) diversion

to preserve natural fishery values in the Roaring Fork River above.
Aspen. That replacement water would be diverted through project
structures to the eastern slope in order to compensate the Twin Lakes
Reservoir & Canal Co. for the water it would bypass to the Roaring
Fork River during low flow periods. The extengion of the south forks
of Hunter Creek would consist of a canal with a capacity ranging
from 20 to 100 second-feet and a total length of 8 miles. About 100
second-feet of capacity of the remaining collection system would be
required to carry the replacement water intercepted by the extension.

The Fryingpan-Arkansas tunnel would transport water intercepted
from the Fryingpan River immediately above its west portal and water
from the Fryingpan collection system through the Continental Divide.
The 6-mile tunnel would have a capacity of 900 second-feet, of which
100 second-feet is required to carry the Twin Lakes replacement water
that would be intercepted from the South Fork Hunter Creek: tribu- -
taries. :

The sites of the Fryingpan collection system and the west portal
of the Fryingpan-Arkansas tunnel are accessible by Colorado State
Highway No. 82 from Glenwood Springs to Basalt, thence by former
State Highway No. 104 to the Fryingpan River headwaters. Under
normal conditions roads in that area are open only from the 1st of
April to late November. Nearest railway facilities are at Basalt, 31
miles from the west portal of the main tunnel. Construction camps
near the village of Thomasville may be necessary to house. Govern-
ment employees and construction crews working on the collection
system and the west portal of the tunnel. The east portal of the
potential Fryingpan-Arkansas tunnel may be reached by former State
Highway No. 104 west of Leadville. Leadville and nearby Malta,
served by the Denver & Rio Grande Western Railroad, are the
nearest railheads. Employees working on the east portal could be
housed at Leadville. S o

The Fryingpan collection system would be located in an area of
pre-Cambrian igneous %ranites and metamorphic schists and gneiss,
Tunnel conditions should offer no serious difficulties during construc-
tion. -

The potential collection s%‘stem and transmountain tunnel lie within
the White River National Forest, and no difficulties are anticipated
in acquiring necessary rights-of-way. The Twin Lakes Reservoir &
Canal Co. has indicated its willingness to cooperate with the Govern-
ment in regard to the exchange to be effected for preserving fishery
values on the Roaring Fork River.

Chief difficulties presented by the Fryingpan River diversion would
be the transportation of materials and equipment from the railhead
at Basalt to the projected tunnels and canals on the Fryingpan River,
Access roads would be constructed to help alleviate the problem.

Stugar Loaf Dam and Reservoir .

Enlargement of Sugar Loaf Reservoir, now owned and operated by
the Colorado Fuel & Iron Corp., would be necessary to store and
regulate project waters imported from the western slope. The existing
reservoir, known also as Turquoise Lake, is formed by an earth dam
across the Lalke Fork of the Arkansas River in T. 9 S., R. 80 W., sixth
principal meridian, about 5 miles west of Leadville. The present
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capacity is 17,000 acre-feet at elevation 9,788 and the surface area is
800 acres. . ,

Total storage capacity of the enlarged Sugar Loaf Reservoir would
be 117,000 acre-feet at normal water surface elevation, 9,880. The
enlarged reservoir, which would inundate an area of 1,550 acres, would
be created by an earth dam about 140 feet high. The outlet capacity
would be 800 second-feet, and the spillway would have a capacity of
2,000 second-feet. :

The surroundi;n;f topography is the result of glaciation which has
left high, curved, lIateral moraines forming the sides of the present
reservoir bagin. 'The stream has cut a narrow channel through a large
terminal moraine at the proposed dam site. The abutments are large
lateral moraines consisting of many large boulders and gravel, sand,
and silt deposits more than 100 feet deep. The bottom of the present
lake is blanketed by stream silt, and it is believed that the basin area

is reasonably tight.
_ Three churn dtill holes ranging in depth from 57 to 100 feet were
drilled at the prcﬁ'}osed site. Band, gravel, and clay were consistently
encouptered in all drill holes, and granite boulders and residual granite
showed up at intérvals. S .
The dam would be constructed mostly of pervious glacial material
which would be obtained in the vicinity. An impervious core would
be provided from selected material also obtainable locally. Rock for
riprap is available from granite cliffs Jocated about 3 miles from the
dam site, ' :
The Sugar Loaf dam site can be reached via gravel-surfaced former

State Highway No. 104. The nearest railhead is at Malta about 7
miles from the dam site. Construction camps could be established
near the village of Granite. : : :

The reservoir area consists mostly of San Isabel National Forest
and grazing lands. Although a few cabins used for recreational
purposes are located within the area, most of the land is of little.
value, and no unsurmountable difficulties are anticipated in securing
the necessary rights-of-way. In regard to the acquisition. of the
existing dam and reservoir, the Colorado Fuel & Iron Corp. has stated
its willingness to cooperate with the Government, provided that
rights of the corporation are not adversely affected. - - '

The design flood of the potentially enlarged Sugar Loaf Rescrvoir
was based on flood hydrographs which show a peak flow of 17,000
second-feet. The routing of these floods through the reservoir gave
& maximum discharge of 2,000 second-feet through the spillway. -

The reservoir enlargement would necessitate relocation of about
3 miles of gravel-surfaced secondary former State Highway No. 104,
which would be rerouted to cross the dam and follow the west and south
side of the reservoir above the high-water line.

Difficulty may be encountered in making the enlarged Sugar Loaf

Reservoir completely tight because of the glacial moraines on which
the dam would be located, Because of the demand for base flow,
water tightness beyond the stability point would not be required.

Snowden diversion :
Water would be diverted by a dam on the Arkansas River above

Snowden, about 5 miles southwest of Leadville. The diversion dam

would be a concrete overflow type with protecting earth dikes. The
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dam would have & crest length of 150 feet and a height of 7 feet. The
earth dikes would have an overall length of 1,700 feet.. The Snowden
diversion canal, which would convey the water to the enlarged Twin
Lakes Reservoir for storage and regulation, would be unlined and
-would have a capacity of 600 second-feet.” The lower 5 miles of the.
canal would be constructed on cross-slopes having grades as steep as
30 percent, in contrast to the 5 percent cross-slopes of the upper
section. The area to be traversed by the canal consists mostly of
gravel, riverwash, and glacial moraine, except for about one-half mile
of solid rock near the lower end. : :

United States Highway No. 24 would provide easy access to the
Snowden diversion canal as it is parallel and adjacent to the canal
location. The Denver and Rio Grande Western Railroad parallels
the highway. - : -
 Construction camps which may be constructed near Granite would
house Government employees and construction workers.

In order to obtain rights-of-way for the canal it would be necessary

-t0 acquire 120 acres of privately owned land. Clearing of about 23

acres of sparsely timbered land would be required.

Twin Lakes Dam and BReservoir ‘ _ |
The existing. Twin Lakes Reservoir in T. 11 8., R. 80 W., sixth
principal meridian is now owned and operated by the Twin Lakes .
Reservoir & Canal Co. The present active capacity of 56,000 acre-feet
is largely in natural lakes with an excavated outlet. The natural
capacity was increased by the addition of some earth embankment.
The low-water surface elevation of 9,163 is that of the natural lake.
Surface area of the existing lakes is about 2,300 acres. o
The new Twin Lakes Dam site is located about 2,000 feet down-
stream from the existing embankment. The enlarged reservoir would
be used to store and reguiate: (1) Water imported by the Fryingpan-
Arkansas diversion and released through the Sugar Loaf Reservoir,
(2) water imported by the existing Twin Lakes diversion, and (3) watet
to be diverted from the Arkansas River by the Snowden Canal. The
potential earth~ and rock-fill dam, 105 fest high, would - create. a
reservoir of 260,000 acre-foot capacity, inundating 4,160 acres of land
‘at normal water surface elevation 9,256. The outlet capacity would
be 1,000 second-feet and the spillway capacity, 2,640 second-feet.
- The present lakes were formed by a glacial depression underlain at
unknown depth by granite and schist. Leakage from the present
lakes is negligible. The floor-of the basin consists of a mixture of -
boulders, gravel, sand, and rock. The abutments are high, steep,
lateral moraines, consisting of coarse gravel and sand. Due to the
composition of the abutments, probable percolation losses are antici-
pated and provided for in the design. -
Three holes, ranging in depth from 100 to 230 feet, were drilled at
the dam site. Large boulders, gravel, and fine sand were encountered
in all holes. No solid foundation, such as granite or schist, was

encountered. The cqm})osijt_ion of both abutments is essentially the

same as that of the valley floor, and the probable percolation losses
through abutments might be high. The presencs of a deep percolation

_path beneath the right abutment should be given careful consideration
In future exploration. Present plans call for an extensive clay blankat

o cover the area between the present impervious lake bed and the
Projected dam site. - : o ,
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- Impervious -and pervious materials could be obtained from the
moraines in the vicinity, but screening would be required. Rock
screenings appear to be adequate in quantity and quality for riprap
but, in any event, riprap material can be -obtained from granite cliffs
about 6 miles from the Twin Lakes Dam site. The estimates sub-
mitted include the price of rock obtained at the distant location.

The enlarged Twin Lakes Reservoir would be located along Colo-
rado State I-%ig_hway No. 82 about 2 miles above the junction of that
highway with United States Highway No. 24. The small village of
Granite, about 3 miles south of the highway junction, is. the nearest
railhead. A permanent camp near Granite could serve both the dam

and the upper canal system.
Excopt for the small village of Twin Lakes and several resort

cabins, the reservoir area consists chiefly of grazing and San Isabel

National Forest lands. No insurmountable problems in securin
rights-of-way are anticipated. The Twin Lakes Reservoir & Cana.

Co. has signified its willingness to cooperate with the Government "

80 long as the rights of the company are fully protected. Acquisi-
tion of the existing dam and reservoir is, therefore, not expected to

be 2 difficult problem.

The hydrograph for the potential Twin Lakes Reservoir en]arge-‘

ment shows a ‘maximum inflow of 3,100 second-feet. : Routing of
these flows through the reservoir gave a maximum spillway discharge
‘of 2,640 second-feet. _ 3

It would be necessary to relocate 7 miles of State Highway No.
82 by rerouting the highway around the north side of ‘the reservoir
above high-water elevation. The town of Twin Lakes and several

resort cabins would be moved. Very little clearing would be required_

on forest and grazing lands.

Clear Creek Reservoir . - : o
The_existing Clear Creek Reservoir, owned and operated by the
Otero Irrigation. Co., would be utilized as an afterbay for the Granite
powerplant. Leocated on Clear Creek adjacent to United States
Highway No. 24 about 5 miles south of Twin Lakes, the reservoir

has a capacity of 11,400 acre-feet at elevation 8,881.. No enlarge-
- ment is contemplated but about 7,800 acre-feet of reservoir capacity

would be utilized above elevation 8,858,

Necessary modifications would include the construction of an outlet
structure for the power canal.

‘Rights of the Otero Irrigation Co. would be‘fully protected, a,nd no

difficulty is expected in acquiring the use of the reservoir. -

Pueblo Dam and Reservoir

 Water released from the Arkansas Power Canal near Salida would
flow down the Arkansas River Channel to the Pueblo Reservoir where
it would be stored and released for municipal and irrigation use,

The Pueblo Dam site on the Arkansas River is located 6 miles
west of Pueblo in T. 20 S., R. 66 W, sixth principal meridian. . The
site is 250 feet downstream from the existing flood control barrier
dem. The dam would be an earth-fill structure 180 feet high above
stream bed. Initial capacity of the reservoir would be 400,000 acre-
feet with a surface area of 6,700 acres at elevation 4,902. At the
end of 100 years the capacity is expected to be depleted approxi-
mately 94,400 acre-feet by deposition of sédiment. .
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Preliminary reservoir data are summarized in the following
tabulation; : . SR

: . Capaclt;
Use Elevation - Initial af? end 03;
capacity 100 years
’ ’ Feet Acre-feel Acre-foet
Water conservation ... .o o o] 4, 886 200,.000 210,
Floed control __..oocmmeua . e mmmmm—em e accamam 4, 902 100, 000 93,
Daad storage !, . uue oo e m e 4,778 10, 000 . 2,000
Bediment storage. .. oo e e 94, 400
oA . et e —————— e - 400, 000 400, 000

1 Dacreed rights of the Bessemer diteh, which has 1ts headgate In the reservoir site, determined the dead
storage elevation.

The spillway. wculd have a maximum discharge of 107,000 second-
feet. The riveroutlet capacity would be 4,000 second-feet at elevation
4,778, and a second outlet provided for the Bessemer ditch would
have a capacity of 400 second-feet. - a

Topography of the ares in the vicinity of the dam site is typical of
the Great :EF)’lain's Province which is characterized by low, flat~topped.
ridges and rolling hills, The geology of the dam and reservoir area -
consists of Cretaceous deposits of Dakota sandstone along the stream-
bed at the dam site, overlain farther upstream in the reservoir area
and along the banks by Graneros shale, Greenhorn limestone, and
Carlile shale. The hard Greenhorn limestone is the caprock which:
forms conspicuous cliffs extending for many miles along the Arkansas
River. As the shalés are relatively impervious, the reservoir, which
would be Jocated over these formations, would be tight.

The highest portion of the dam would be constructed on Dakota
sandstone which is exposed at the site. From the log of an old oil
well drilled nearby, the Dakota sandstone is known to reach a depth
of 215 feet. The Bureau of Reclamation drilled 12 holes, ranging in
depth from 14 to 197 feet at this dam site. The abutments were
found to be covered by up to 30 feet of clay and silt derived from the
Graneros and Carlile shales. The shales are impervious to percolatirg
water, but necessary precautions should be taken by providing cutoff.
trenches in the soil or alluvium overlying these sedimentary forma-
tions. Some minor folding on a small scale may be present, but faults
are rare in the area. Suitable earth-fill materials for the Pueblo Dam
are obtainable on the south side of the river near the dam site. Coarse
concrete aggregates are available from the Arkansas River burdens
above and below the dam site. Fine aggregate can be obtained from
existing plants located at the junction of the Fountsin and Arkansas
Rivers at Pueblo.

The Pueblo Reservoir site is accessible from Colorado State High-
way No. 96, which traverses the Arkansas River in that section.
The highway is an all-weather, gravel-surface road. The main line
of the ]%enver and Rio Grande Western Railroad parallels the Arkansas
River and passes through an opening in the existing barrier dam. It
may be necessary to establish construction camps for Government
employees and construction workers. _

The reservoir would inundate about 500 acres of irrigated agricul-
tural land along the Arkansas River. The balance of the inundated.
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aret, would be grazing land. No difficulty is anticipated in securing
the necessary rights-of-way. -

Construction of -the Pueblo Reservoir would require the relocation
of 20 miles of single track on the main }ne of the Denver and Rio
Grande Western Railroad. The relocation could be accomplished by
shifting the tracks northward to higher benchland above the high-
water line, No increase in length would be necessary, maximum
%rades of 0.7 percent could be maimtained, and the degree of curvature
or the entire line could be reduced.. o
- Colorado State Highway No. 96 would be relocated above the high-
water line on the south side of the reservoir, About 9 miles of highway
Telocation would be required. S -

A. peak flood hydrograph of 180,000 second-feet has been used in
preliminary studies of the potential Puebloe Reservoir,

Profect power system |

The project power system- as planned would -include 60 miles of
canals, 7 powerplants and switchyards, 9 substations, and an esti-
-mated 421 miles of transmission lines. - Water from the western slope
and from the upper Arkansas River (by exchange) would be collected
in the Sugar Loaf and Twin Lakes Reservoirs and released into the
Arkansas power canal system to satisfy dowmstream irrigation and
domestic water needs. Six powerplants on the canal system would
generate power from that water flowing through the differential of
2,440 foet in elevation from Sugar Loaf to Salida. The water released:
from Salida powerplant at the southern end of the Arkansas power
canal would flow down the Arkansas River into the potential Pueblo
Reservoir. Power would be generated at the Pueblo powerplant by
required releases from the Pueblo Reservoir. A profile of features is
shown on exhibit 6. The transmission system, illustrated on exhibit
11, would be required to interconnect the seven powerplants and the
principal load centers to permit effective coordination of the plants to
obtain optimum power generation and to provide for delivery of the
power to principal load centers. - o .

The Arkansas power canal ares is bounded on the west by the Sa-
watch Range a.ndp on the east by the Arkansas River. Drainage of the
area is to the east, entering the Arkansas River. The canal, which
would parallel the Arkansas River on the west side, would intercept.
Halfmoon Creek, Pine Creek, Chalk Creek, and the Arkansas River .
at Wapaco. Most of the soil in the area consists of alluvial terrace
deposits. Small localized areas, consisting of glacial moraine, exist,
along the upper half of the canal in the viecinity of the Sugar Loaf,
Twin Lakes, and Clear Creek Reservoirs. The terrace and glacial
deposits are underlain by pre-Cambrian granite and schist at unknown
depth. The deposits are made up of gravel, sand, silt, clay and -in
some places boulders up to 30 feet in diameter. Outcrops of granite
oceur in the extreme lower section of the canal site. Gravel and.
sand for aggregate are ample in quantity at numerous places along
the route. Some silt and clay may have to be removed by washing
to provide clean aggregate in certain sections. '

A wasteway and siphon spillway would be provided at the inlet of
each penstock: Forebays would be provided above Princeton, John-
son, and Salida powerplants, and an afterbay would be located below

the Salida powerplant on the Arkansas River.
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'The Arkansas power canal would be about 60 miles long and would
consist of several sections ranging in capacity from 300 to 1,000
second-feet. The first section is the Elbert Canal which would carr
water from the Sugar Loaf Dam outlet to the Elbert powerplant at the
enlarged Twin Lakes Reservoir. The canal would be unlined, have
capacity of 300 second-feet, and a length of approximately 19 miles.
Halfmoon Creek would be intercepted en route. :

The next section, the Twin Lakes-Granite Canal, would carry water -
from the outlet of the Twin Lakes Dam to the Granite powerplant
which would utilize the existing Clear Creek Reservoir as an afterbay.
The canal, about § miles in length, would be concrete-lined and have
a capacity of 1,000 second-feet. '

From Clear Creek Reservoir the Granite-Wapaco Canal would be
constructed a distance of about 8 miles to the Wapaco powerplant.
The canal would be concrete-lined and have a capacity of 600 second-

“feet. Provision would be made to intercept Pine Creek en route.

The Wapaco-Princeton section of the power canal includes the
Wapaco diversion dam and canal, the Princeton, forebay, and the
Wapaco-Princeton Canal. The diversion dam, which would be lo-
cated -across the Arkansas River 8 miles below the village of Granite,

- would be a concrete overflow type with protecting earth dikes. The .

length of crest of the dam would be 300 feet and the height, 10 feet.
Each dike would be 300 feet in length. The diversion canal, about
0.4 mile long and unlined, would have a capacity of 600 second-feet.
It would join the Wapaco-Princeton Canal 0.5 mile below the Wapaco
powerplant. The Wapaco-Princeton Cansl would have a capacity
of 600 second-feet and would extend about 16 miles to the Princeton
forebay. The canal would be 50 percent earth-lined and 50 percent
unlined. A forebay of 500 acre-feet capacity would be constructed to
regulate waters entering the Princeton powerplant. From the fore-
bay to the top of the Princeton penstock the canal would be 0.5 mile

long and have a capacity of 750 second-feet. : e

The Princeton-Johnson section of the power canal includes the
Chalk Creek diversion dam and canal, the Johnson Forebay, and the
Princeton-Johnson Canal. The Chalk Creek diversion dam, which
would be located 0.5 mile above the Princeton powerplant, would be -
& concrete overflow type dam with a crest length of 50 feet and a -
height of 8 feet. The Chalk Creek diversion canal would carry water
frem Chalk Creek to a junction with the Princeton-Johnson Canal
immediately below the Princeton powerplant. Tha canal, which .
would be unlined, would have a capacity of 375 second-feet and a
length of 0.5 mile. The Princeton-Johnson Canal would transport
water from the Princeton powerplant to the Johnson powerplant.
The 7-mile unlined section of canal from Princeton powerplant to the -
Johnson Forebay would have a capacity of 750 second-feet. Capacity
of the Johnson Forebay would be 200 acre-feet. The 1.2 miles of
canal from the forebay to the Johnson penstock would have a capacity
of 1,000 second-feet. It would be concrete-lined for a distance of 0.4
of a mile and unlined the remaining 0.8 of a mile.-

The Johnson-Salida section would include the Johnson-Salida Canal,
the Salida Forebay, and the Salida Afterbay. The Johnson-Salida
Canal, which would carry water from the Johnson powerplant to the
Salida powerplant, would have a capacity of 1,000 second-feet. The
first 1.4 miles of canal to the Salida Forebay would be unlined, and the
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‘remaining 2.7 miles from the forebay to the Salida powerplant would
be concrete-lined. The Salida Forebay would have a capacity of 250
acre-feet. The Salide Afterbay, which would be formed by a conerete
dam across the Arkansas River 8 miles north of Salida, would have
a capacity of 200 acre-feet. The dam would be 32 feet high and 100
feet long with 2 earth dikes 210 and 40 feet long on either side.
Powerplants, powerplant switchyards, and penstocks are tabulated

below:

Il’ov;er- S\gitch- - Pensfohk
plant in- CRDAC-
Average | Number | BAititr IR0 b

Feature 3
- |head (feet) | .ofunits | 01 ™ | voltvams | Length | Diameter
: (kilowatts) peres) (feet) (inches)
515 2 8, 700 9, 670 1,400 58
287 2 19, 200 21, 330 1,000 114
495 o2 16, 600 18, 330 2, 100 82
278 2 11, 700 13, 000 1, 100 90
268 2 - 15, 600 16, 870 2,500 104
406 2 22, TH0 25, 220 960 104
120 2 T 11, 600 12,220 | e il
2,368 |cccannin 104, 8060 116,440 oo eeieca e

Although the present plan for powerplant installation is entirely
feasible, incomplete reconnaissance studies indicate that greater
economy may be effected by dividing the Elbert powerplant into 2
%la;nts each utilizing about one-half the 515 feet of head indicated.

urthermore, additional studies may show that greater economy could
be obtained f)y installation of a large portion of the required peaking.
capacity at Granite powerplant rather than at plants downstream.-
In addition to reducing the capacity of certain downstream plants,
this would also reduce the amount of forebay capacity needed. De-
tailed surveys beyond the scope of present investigations will estab-
lish the most efficient installations. 3 : |

The Colorado Fuel & Iron Corp. has-indicated that it could dump
off-peak energy into the initial development power system on an ex-
change basis. - If more efficient power system operation would result,
modifications to present plans would be made to take advantage of
this energy. This might require & pumping plant at Granite power-"
plant for pumped storage hydroelectric power. . - |

The transmission system of the initial development would inter-
connect the project powerplants, principal load centers in southern
‘Colorado, and adjacent Bureau of Reclamation transmission systems
for the most efficient operation of the power system. 'The transmission
system as planned would consist of an estimated 421 miles of 115-
kilovolt lines with 9 substations which would be located at Dillon,
Leadyville, Salida, Gunnison, Saguache, Canon City, Pueblo, Colorado
Springs, and Limon. The system is subject to modifications that
could be economically justified to serve loads which might develop
at future dates and which may not be taken care of by other facilities.

At Dillon, the 115-kilovolt transmission system would have an inter-
connection with the existing Colorado-Big Thompson project power
system for efficient interchange of power. The transmission system
would extend from Dillon southward through Leadville and inter-
connect the 6 potential project powerplants from Elbert to Salida.
From Salida one leg of the system would extend southward to Saguache
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and one westward to Gunnison. The system would extend eastward
from Salida through Canon City to Pueglo,,serving local loads at each:
of these places and connecting with the Pueblo powerplant near
Pueblo. From Pueblo it would extend north to Colorado Springs to
serve local loads and thence to Limon to supply power to that area

and form a tie with the Colorado-Big Thompson project system. '

Length
VO}taEB (m GS)
TRANSMISSION LINES . .
Dillon-Elbert. . ooaee____., kb e o2 o o 115 kilovolt...._-_. 51
Blbert-Grandbe. ... . L . T A0 11
Granlte-Wapaeo... ... L T Ao e 7
Wapaco-Prineeton. ... . T [ TITITTTTTTmmmmmmm T 1oL 15
Princeton-Salida.... . R, . N 7
Johnson-8alida....__ K]
Salida-Gunnison 66
Salida-Sagizache..__ ... .. ___ 47
Salldg-Pueblo. - oo oo o7
Pueblo-Colorsdo Springs 44
Colorado Springs-Limon 73
30 S 42
)

Transformer
capacity (kflp-
volt-amperes)

SUBSTATIONSY -

Dillon (Interconnections)..... ... e e e e oo o v e m s i | m e

223 3 T 15, 0600
BAAR. . e e e e e e o T §, 000
e L 3, 760
BAZuaeha. iR - 10, 000
Canen City... - 15, 000
Pueblo ..o o 25,000
Colorado 8prings... .o oocwueo- mmmmmama— o ——— ; : ~ 36,000
Limon (Interconneetiony . _.____ .. .. ... T TTTTTTTTTTTTT CO SRRV OO SN

Existing transmission lines of other agencies in the area may be-
used for wheeling power to preference customers if suitable capacity
is available and satisfactory arrangements can be made. .Additionsl
or alternate transmission lines, such as a Puéblo-Walsenburg line to
serve loads south of Walsenburg in the northern New Mexico-southern
Colorado market area, may also be required to adequately dispose of
the available power and meet the power-marketing criteria as es-
tablished by law. If these lines prove to be economically justified,
they would be constructed as required. x

A communication system would be included for efficient operation
of the power system. 5 :

Access to the project power system is provided by United States
Highway No. 24 from Leadville to a point 2 miles below Buensa Vista
where a junction is made with United States Highway No. 285 which
parallels the Arkansas power canal from that point to the Johnson |
powerplant. Both:highways are open throughout the year. Several
short county roads cross the canal site at several places. Access to
any point along the canal site could be gained by construction of short
spur roads from the main highway. ‘lghe main line of the Denver &
Rio Grande Western Railroad from Salida to Leadville roughl
parallels the canal route. Housing for personnel could be made avail-
gb%i?i at the potential Granite camp at Leadville, Buena Vista, and

alida.
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.- Right-of-way for the power canal would require acquisition of 528
acres of privately owned lands. The remaining right-of-way would be
in the;San Isabel National Forest. The private property involved is
land of little value. | | "

. 'Winter operation of the power canal and ice formation therein have

been given considerable study. Experience and records df actual
operation indicate that with judicious operation of the project during
-theulwinter months no serious reduction in power production woul
result. - ' _

Municipal water supply features : ‘
 Further discussion of the plan for supplying additional municipal
water to cities and towns in the Arkansas Valley is presented in
Chapter IX—Municipal Water. . ,
Colorado Springs.—Additional municipal water can be furnished to
Colorado Springs from the south slopes of Pikes Peak. ‘A pumping
plant would be constructed on Middle Beaver Creek to lift water
about 140 feet into reservoir No. 4 of the Colorado Springs municipal
supply system. The pumping plant, which would require 144 kilo-
watts of power, would have & capacity of 10 second-feet. A potential
adjacent substation would obtain power from a transmission line to -
be built by Colorado Springs between municipally owned powerplants
and ‘the existing Skaguay hydroelectric powerplant. The penstock
would be 20 inches in diameter and approximately 5,300 feet in length.
Features required for replacement of the water diverted from the
Beaver Creek watershed include a diversion dam on Oil Creek and a
canal from that dam to the existing Brush Hollow Reservoir. The
diversion dam ‘would be located 5 miles above the confluence of Oil
Creek and the Arkansas River and would contain a concrete section
50 feet long and 10 feet high with earth dikes 100 feet long on either
side. The unlined Oil Creek Canal would be 15 miles long and have a
capacity of 50 second-feet. No alterations to the Brush Hollow
Reservoir would be required. - .
. The Oil Creek Canal would cross sedimentary beds of Cretaceous
age. Most of the canal alinement is through the Niobrara formation

‘and the Pierre shale. Small areas of the Dakota and Benton forma-

tions would be encountered in the cansal construction. .As all of
those formations are relatively impervious, no canal lining would
be required. Suitable construction materials are available in ample
quantity in the vicinity of the canal route.

Access to the pumping plant at Middle Beaver Creek would be
provided by Colorado State Highways Nos. 67 and 336 and a county
dirt road up Middle Beaver Creek, which is closed during the winter,
The nearest railhead is Colorado Springs about 50 miles away.  No
difficulty should be -encountered. in securing the necessary. rights-
of-way. 'The chief construction problem would be the long haul of
materials. All'but a few miles of the road is satisfactory for haulage.
 The diversion dam on Oil Creek and the upper canal sections
are accessible by a gravel-surfaced county road up Oil Creek. State
Highway No. 120 and United States Highway No. 50 provide access to
the remaining canal section. Canon City, Florence, and Portland
are the nearest railheads to the diversion dam and canal. The
canal, located entirely on private grazing land, would require acquisi-
tion of 180 acres of right-of-way.
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- Pueblo and valley towns.—Additional water to be supplied to Pueble
and the valley towns would be pumped from the potential Pueblo
Reservoir to a purification plant from which pipelines would distribute
the water. The pumping plant would be located on the scuth side
of the reservoir near the dam, It would have a capacity of 90 second-
feet and would lift the water about- 386 feet through two 42:inch
penstocks, 7,300 feet long to the purification plant. The purification
- plant, which would not include chlorination, would have & capacity
of 55.5 million gallons per day. A reservoir of 7 million gallons’ -
capacity would be constructed near the plant to provide the additional
storage. capacity required to supply Pueblo’s peak demand. From
the purifieation: plant a 30-inch dual pipeline would carry the water
Supp}fr for Pueblo 7 ‘miles to the municipal supply system which -
would distribute the water. Another pipeline also beginning at the
purification plant would carry municipa!l water down the Arkansas
Valley to Manzanola, Rocky Ford, La Junta, Las Animas, and. Lamar.
That main trunk line would be 130 miles long and would have a
capacity ranging from 15.00 to 4.27 second-feet. About 36 miles of
branch pipelines could be constructed to serve Crowley and Eads
andother towns along the lines desiring -additional water. The
pipelines have been designed to. carry the average daily demand for
the maximum month. Where necessary, the individual towns would -
provide storage for supplying their daily and hourly peak demands.

.. The entire valley pipeline would be laid in soil overlying sedimentary
deposits of Cretaceous age. '

Access to the pumping plant near the Pueblo Reservoir is provided .
by State Highway No. 96. The valley pipeline route extending
eastward from Pueblo is accessible by United States Highway No. 50,
The branch line to Crowley may be reached by State Highway No.

207, and the branch line to Eads, by United States Highway No. 287.
- The Santa Fe Railway roughly parallels the trunkline, and the
Missouri-Pacific Railroad serves the towns of Crowley and Eads.

No difficulties’ are anticipated in securing the necessary rights-of-
way. The land is fairly level with several drainages crossing the
pipeline route. : : N

COBT ESTIMATE AND CONSTRUCTION PROGRAM

Based on October 1949 prices, the total estimated cost of- the
features of the initial development, including purchase of rights-of-
way, cost of clearing timber, severance damages, cost of operation
and maintenance during construction, and additional costs for con-
tingencies and overhead, would be $147,440,000, as shown on exhibit -
7. The estimated total annual costs, based on October 1949 prices,
including operation and maintenance, overhead and administration,
and replacement reserve, would be $1,335,200. :

The periods of construction for all features and the estimatea of
annual appropriations necessary to permit efficient construction and
opﬁi‘gmm operation of the project are shown on the control schedule,
exhibit 8, ‘ _

Completion of the Aspen Reservoir for replacement purposes is
scheduled before transmountain diversions. oncurrent construction
has been scheduled for other project features, the most significant,
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being the Fryinggan-Arka,nsas tunnel, Snowden Canal, Twin Lakes
Reservoir, and the Pueblo Reservoir. Some transmountain water
could be diverted immediately upon completion of the tunnel, prior
to construction of the entire western slope collection system. Such
initial diversions and native Arkansas river floodwater would hasten
filling the reservoirs for ultimate full operation. Gradual expansion
of the western slope collection system would enable corresponding
increases of diversions. ' - s S
Construction of the power system would be concurrent with other
construction. The Pueblo powerplant would be completed in the
10th year. All other powerplants are scheduled for completion and
operation in the seventh year in order to permit their operation as
a unit. Deferment of the Pueblo powerplant is deemed advisable
to allow sufficient time for the resolution of storage agreements and
to enable establishment of definite tailwater elevations prior te final

powerplant design.

.
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Exmisrr 7.—0fficial estimale of total project cost, Gunnison-Arkansas project
[Reglon 7; date of estimate Jan. 20, 1950, revised Feh, 7, 1950; prices 33 of October 1949]
Detafl of current estimate of project cost
Class and, .
Previous . Current
accomnt Property and description official | yo g ong | LAPOFSRAmaterisls | Materlals \inor, e | Investiga- | Adminis- | official
re estimate QWD construe- | tionsand | trativeand| estimate
ence land - ment per- | gy engineer- | general
rights. By con- By Gov- | manently in
‘ tractor | erament | installed. | PTOPerty g expenses
® @ @®) ® ® ® | @ ® ® San | ap
DAMS AND BESERVOIRS
01.0% | Replacerment Reservolr, Aspen, 28,000 acrefeet__________ $600, 000 | $5, 078, 000 $23, 000 $197,000 1o e §742, 000 $108, 000 | $6, 746, 00G
01.02 | Sugar Loaf Reservolr enlargement, 117,000 acre-foet___ 100, 000 | 5, 452, 000 11, 000 208,000 3. oo 806, 000 115,000 | 6, 782, 0D
01.03 | Twin Reservolr enlargement, 260,000 acre-feet. _._ 136,000 | 7,375, 000 13, 000 1L, 000 ). __________| 1,091,000 156,000 | 9,282, 000
01.04 | Puebio Reservolr, 400,000 acre-feet. ... - . 047, 000 | 31, 370, 00D 30,000 | 3,480,000 {- o .ooco.- 4, 985, 000 712, 000 | 41, 524, 060
DIVERSION CANALS AND CONDUITE

05.01 ; Hunter Creck, Aspen Canal, 200 cuble feet per second__ || __._.._ 143,000 | 21,000 |ouuaceoo.- 23, 000 3, 000 186, 000
06.02 | Hunter Creek extenston canal_. ... ___._ - - 210,000 |ocee o 31,000 .. ________. 34, 000 5,000 280, 000
06.G3 | Fryingpan colleetion system___ ... . oo “ 15, 218, 000 36,000 | 2,355,000 {evemeceeomne 2, 465, 000 352,000 | 20, 427,000
05.04 | Fryingpan-Arkansag divide tunnel, 800 cuble feet per .

LA NSRSl BN AN I 6, 881, 000 |, oo . 739,000 [ - 1, 067, 000 152,000 | 8,839,000
06.05 | SBnowden Canal, 600 cuble feet per sscond ... | T C|TTTTTTemTT 10,000 | ... 000 |ieee e 92, 000 000 768, 000

UPPEE ARKANSAS RIVER POWER SYSTEM

05.06 | Elbert power canal, 300 cuble feet per second .. o ocoeeo ). 1,000 000 000 000 [—eeamee e 197, 000 28,000 | 1,629, 000
05.07 | T'win Lakes to Granlte power canal, 1,000 cubie feet per b3, b % . .

seeond........ —— RV U U, 711, 000 1,000 277,000 [ 139, 000 20,000 | 1,148, 000
05.08 | Granite to Wapaco power canal, 600 cubic fest p ‘ :

Y N . e 1,052, 000 L000 | 35L000 |meeeeoo__.| 197,000 28,000 | 1,629,000
05.09 | Wapaco t0 Primceton power cansl, 600 eubie fect per

8000NA oo SSUR 1,000 | 1,872,000 2,000 147,000 |ocmee . 255,000 36,000 | 2,113,000
05.10 | Princeton to Johnson Power eanal, 750 cubie feet per .

second._______ ... ... .. T 2,000 | 1,118,000 1,000 | 202000 e 185, 000 26,000-] 1, 532, 000
05.11 | Yohnson to Salide power canal, 1,000 cuble feet per . . ‘ i

gooond. ... ... ... ‘ 1,379, 000 2,000 224, 000 32,000 | 1,856,000
0L.05.| Balida Afterbay, 250 acre-feet. . —— : . 218,000 |- 37, 006 1 5, 000 " 307, 000
11.01 | Elbert powerplant, 8,700 kilowatts. oo oo . . 414, 000 97, 000 669, $37, 000 171, 000 24,000 [ 1,412,000
11.02 | Granite powerplant, 19,200 kilowatts. ..o 781, 000 184,000 { 1,263, 000 69, 800 321, 000 46,000 | 2, 664, 000
11.03 § Wapaco powerplant, 16,500 kilowatts. .. .__ " 694, 000 163,000 | 1,123 000 61,000 | - 285000 . 41,000 { 2,367,000
11.04 | Prineeton powerplant, 11,700 ktlowatts_ .. 2 . .. 17 ] 530, 000 125, 000 868,000 | . 47,000 31,000 i 1,809, 060
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Johnson powerplant, 15,000 klowaits.

Salda powerplant, 22, 706 kflowatts...

Pueb‘.l.o powerpla:nt 11,0()& kflowatts. .
yards uded in cost of powerplants)

Permanent camp at Grenite
Caretaker’s residence, garage, and utilities.
Wearehouses. .______ -
Construction camps.

Constraction officeand laboratory :

Addjtional taeflities for- deiivary of mnm(:&pal wm;er--
Operation and maintenance urlng constrm

Total project cost...._ y ' | 0 : 147, 440, 000

Norx.—Cost of Hiems shown in parentheses sre fncluded n eosts of other features,
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Cuarrer IV. Warer SuprLy

WATHER RESOURCES
Available supply :

Runoff in the western slope diversion ares is derived primarily from
melting snow. The streamflow is in excess of present utilization in
that area. Each year thousands of acre-feet of water, which could be
used to develop. the arid eastern slope, flow down the Colorado River
and are lost to the State. During the period October 1910 through
September 1944, which represents prevailing conditions in the area,
flows averaging approrimately 69,200 acre-feet were available for
-diversion to the eastern slope from the 95-square mile drainage area
-of the upper Roaring Fork River Basin., An additional 14,900 acre-
feet of water was available for diversion thiough the Twin Lakes -
{Independence Pass) system, now owned and operated by the Twin
Lakes Reservoir & Canal Co., but reservoir capacity in the Arkansas
Valley was insafficient to store the additional water. ‘

On the eastern slope, seasonal runoff from melting snow often
coincides with rainfall. Too often the consequences are damaging -
floods and undivertible flows. During the growing season (April 1 to
‘October 31) the-dependable flow of the Arkansas River and it. tribu-
taries is fully utilized each year for irrigation and for other water uses. .
Flood flows are conserved to some extent by means of storage. Al-
though the present annual Arkansas River water supply in the Ar-
kansas Villey below Pueblo totals 1,143,000 acre-feet, as shown in
table 3, the 656,000 acre-feet available for use during the summer
months is entirely inadequate. :

In addition to the eastern slope water, an average of 48,000 acre-
feet of water is imported annually by 7 transmountain diversions from
the Colorado River Basin and 1 transmountain diveision from: the
Rio Grande  River Basin, The largest of these diversions is the
Twin Labes (Independence Pass) system which impoits annually -
about 38,000 acre-feet to the Arkansas Valley. The remaining systems
divert about 10,000 acre-feet annually. ost of the imported water
is ‘used, for irri%tion. One diversion, the Wurtz ditch, is owned by
the city of Pueblo; most of its annual yield is lost for municipal use
due to lack of storage facilities.

81
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TasLe 2.—Historic annual comparison of diversions from Arkansas River below
' Pueblo in Colorado and flow passing the Colorado-Kansas boundary

[Unit: 1,000 acre-feet]

gead%ata - ; ﬁead%ata - .
Vaersions oW & versions ow a
Water year from Arken- | State line Water year from Arkan- | State line
8as Ri}rer 1 sag River1
778 61 681 240
970 241 940. 167
660 133 613 - 201
1,164 567 666 65
1,118 492 776 169
922 147 486 62
804 5 &7 o
914 201 725 142
1,065 198 a3 192
817 ot 9 I
1
969 620 1,023 210
834 478 1,204 1,342
702 247 1,036 241
928 133 830 298
014 | 444
098 263 866 277

1 Aﬁnual headgate diversion of Arkaunsas River water only—Bessemer ditch to Colorado-Kansas hound-
ary, Does not include imported water of existing trans-mountain diversions. . B

TABLE 3.—Natural water supply for seasonal irrigation use, Pueblo to Colorado-

Kansas State line (1911-44) C
Acre-feet

Supply:
Inflow at Pueblo and from tributaries below Pueblo.._______. .. 893, 000
Estimated return flow__.__________ e ccmeico oo 250, 000
Total water supply..___________._ e e L], 143,,00__@
Digposition: ' ' ‘
Outflow, flow at State line..______ e —— U 277, 000
Historic use of Arkansas River water: = _
Winter diversions to irrigation_ . . _______ ... __ ___ 160, 000 '
Valley reservoir evaporation_ . _______ . __________ 50, 000
Bummer use (includes releases from valley reser-
VOIY) e e e e 656, 000
Subtotal.o oo oo L. ________:_... 866, 000
Total o o e 1, 143, 000

Suitable water-bearing formations, such as gravel beds, are not
independent of the surface water supply. Numerous small pumps
below irrigation ditches recover a portion of the water lost by per-
colation between irrigation ditches and the rivers, but. those pumps
depend upon continued irrigation to maintain the water table. Rain.
fall in the area is not sué'[cient to replenish the depleted ground-
water supply each year. Recharge is generally accomplished by
direct flow from contiguous streams.

Quality of water

The water of the streams in the headwatoers region is relatively
pure. The amount of solids in solution, however, incresses down
the Arkansas River from its source due to accumulations of salts
from return flows from irrigated lands and from solids picked up
from the soluble rock strate along the tributary stroams. Table 4
summarizes the quality of water in the eastern slope project area,




2 ]

BB AN
P

[J; '_',- ]

[

FRYINGPAN-AREANSAS PROJECT 83

and in order that the quality of water may be classified, the general

-standards for classification of irrigation waters are presented in the

following tabulation.

Class Conductance | Sodium per- Chloride Boron
= KX10 ¢ contage (e. p.m.) {p. p. m.)
1. Excellent to good, under.- c.cmecaammmneane 100 60 § : 0.5
I1. Good to Injarlows. oo cemccmaaaeean 100-800 67-75 510 0.5-2.0
11, Injurious to unsatisfactory, OVer ..-.o.cu.- 200 78 10 2.0
TasLm 4.—Mean quality of water, October 1940 to September 1941
Dissolved solids
. Dis- oo | godtum | Chloride | Boron
Statlon "(a?,ig. cew percont- @. , (P
fest) ae(r%?}"}asgt) g:)pl' K108 | 58° m.) o)
Lake Creek below Twin Lakes
Reservolr. . ovecvmmmnaccaen= 53 0.11 84 8 10 0.20 23;
Pueblo 4 . e mimccaa 503, 200 AT . 346 51 16 .20 s
WNepastt_ _cuuccmeoocccmmaccaeee £67, 800 .7 - b4 81 21 .33, (5)
La Nt . cuecrrreccmmmmmecaa 107, 600 1.48 1,088 | 141 27 .75 Eﬂ)
L6 7:Y: s 3o SRR 809, 900 1.87 1, 376 171 34 .01 ]

1P, p. m,=parts per million.

(Na+-K}
! Percont Nam——-—————-————-wa THMaINa -i—K)me'

3 E. p. m,=equivalents per mlllion,
4 Pueblo gage at South Side Water Works Dam, October 1840 to September 1941,

i Negligible, -

All western slope water imported for project use would be at least
a,sbfi,rood as the quality of Lake Creek water shown in the preceding
table.

Some areas above Pueblo, to which a full water supply has been
available at all times, contribute large amounts of dissolved solids.
to the river. Accretion of salts and alkali from those areas would .
not be magnified by the project. Below Pueblo the return of salts
and alkali to the river is largely a function of the pattern of irrigation,
and it is not likely that water applied to the crop area at a uniform
rate during the irrigation season would produce as much return of
dissolved solids as water applied in excessive amounts in. and out of
SEASONL. | .

During the years around 1915, the amount and incidence of runoff
was so favorable that the irrigated condition of the valley existed for
3 or 4 years under an unregulated water supply adequate for maximum
crop production. This irrigation water supply produced conditions
for return flow which set the pattern for drainage structures that have
since been installed to relieve injurious effects from a -complete water
supply. Consequently, no additional drainage is contemplated as a
result of the project. ‘ o

WATER REQUIREMENTS

In the determination of water requirements, the Arkansas River
Valley below Pueblo, which contains most of the area to receive
irrigation water from the potential Gunnison-Arkansas project, was
divided into two reaches because of slightly different climatological
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conditions. Data for the two reaches over the 1911-44 period were
averaged together to determine the irrigation water consumed in .
the production of crops and the effective precipitation for the entire.
valley. The consumptive use of water averaged 2.39 acre-feet per
acre per year, and the average annual effective precipitation was 0.87
feet. The irrigation water consumed in the production of crops
would then average 1.52 acre-feet per acre per year (2.39-0.87) for
the period 191144, ' Lo o
In order to deliver 1.52 acre-feet per acre to the irrigated crops, a -
much greater quantity of water would be needed at the canal headgate
in the river due to canal, lateral, and farm losses. Losses in existing
canals varied from 47 to 13 percent and averaged about 32 percent
for the area from Pueblo to the Colorado-Kansas boundary. Lateral
losses were estimated at 5 percent and farm losses at 25 percent. By
allowing for those losses the average canal headgate diversion require-
ment for the period 1911-44 would be 3.19 acre-feet per acre in order
to deliver 1.52 scre-feet per acre to the irrigated crops. For the
critical period 1930-41 the canal headgate diversion requirement would
average 3.46 acre-feet per acre in order to deliver 1.65 acre-feet per
acre to the irrigated crops. Utilization of each headgate diversion
would be as follows: ' D

1911-44 (scre- | 1930-41 (acre-
Ttem feet/annual feetfannual

consumption) | consumption)
Oonsm PV U8B, - o cevememrm s n e e e e Funsanan 2,39 | . 2. 44
Leas effective preclpitation. ool .87 .79
Qonsurptive 1se of Irrigatlon Water - _o oo ewee oo 1.52 : 1.665
Usablerefirn . ooeoaeo. O O 1.25 1.36
25 percent loss (nonirrigable Iand, ete) .. ... PO, e mmm .42 .45
Total farm, lateral, and ¢anal J08Be8. .au- oo nocmconmne e SR 1.67 1.81
Oanal headgate dlversion requirement. .. ooloeveee oo 3.19 3.468

RETURN FLOW

The usable return flow is estimated at 1.25 acre-feet of the 3.19 .
acre-feet diverted at the canal headgate, or approximately 40 percent
of each headgate diversion. Due to the length of the irrigated area
below Pueblo and the relative location of canal headgates, at least
4 reuses of the 40 percent project return flow (or 64 percent) would
be made when part of the valley irrigation shortage in Colorado
occurs below the John Martin Reservoir, When operation of the
John Martin Reservoir eliminates all Colorado irrigation shortages
below that reservoir, only one reuse (or 40 percent) would be made.
This is conservative when compared with results of a study made
for the Arkansas Valley for the years 1922-25 which showed a return
flow of 54 percent from one complete diversion after all losses, except-
ing nonrecurrent reservoir and river valley vegetation losses, were
considered. In 1942 the Bessemer ditch area showed overall return
flows as high as 60 percent; however, the consumptive use included
an appreciable amount used by native vegetation bordering the
Arkansas River so that the return flow from the irrigated lands would
be somewhat greater then 60 percent. It is estimated that return
flow in excess of 40 percent may be expected under project operation.
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‘ WATER RIGHTS
Eristing rights _

Western slope streamflow is not overappropriated. After due allow-
ance has been made for all present and probable future western slope
use, streamflow is available for transmountain diversion and use
subject to the terms of the upper Colorado River Basin compact.

he Upper Arkansas River is overappropriated. IDecreed- direct
diversion rights from the main stem of the Arkansas River in Colorado
total more than 7,400 second-feet—roughly 10 times the average flow
of the Arkansas River at Pueblo. Virtually all tributary flow is
likewise overappropriated. _

Present storage capacities of private reservoirs along the Arkansas
River total about 80,000 acre-feet for the reservoirs located above
Pueblo and about 300,000 acre-feet for the 11 off-stream reservoirs
located below that city. The capacities of these reservoirs are rapidly .
becoming depleted due to sediment deposition, The eventual result
of such uncontrolled sedimentation will be & return to the river flow
conditions that existed when the overappropriations were first appar-
ent and the reservoirs were originally constructed. Both Colorado
and Kansas will be affected by this situation because the water supply
will be even more inadequate and unreliable than at. present. In
order to prevent this condition it is necessary to provide more storage
to control sediment and to replace storage capacity being depleted.

Compacts _ ,

Colorado River compact.—Under terms of the Colorado River com-
pact, States of the upper division, viz, Colorado, New Mexico, Utah,
and Wyoming, may not cause the flow of the Colorado River at Lee
Ferry to be depleted below 75 million acre-feet for any consecutive
10-year period. This compact also allocates the use of 7,500,000
acre-feet of water annually to the upper basin States.

Mexican Treaty.—As concerns the Colorado River the treaty of
1945 between the United States and Mexico guaranteed delivery to
Mexico of 1,500,000 acre-feet of water annually subject to certain
curtailments in case of extraordinary drought, ete. in the Colorado
River Basin. The treaty also provides for the delivery to Mexico of
certain additional quantities of water in years when such additional
water is available in the Colorado River Basin. ‘

Upper Colorade River Basin compact.—The upper Colorado River
Basin compact allocates to each of the upper basin States portions
of the 7,500,000 acre-feet available apnually for their consumptive
use under terms of the Colorado River compact, as follows:

To Arizons . - o oo e acre-feet annually_.. 50, 000

To the following States, the remainder: :
Colorado_ e percent_. 51.75
New Mexieo. ... e do.... 1125
Utah e do__._ 23.00
Wyoming e e do_._. 14.00

Assuming 7,500,000 acre-feet of water available to the upper basin,
the Colorado share would be 3,855,375 acre-feet. The present con-
sumptive use of Colorado River water in Colorado and the estimated
future uses by authorized projects are estimated to total about
1,600,000 acre-feet. This leaves about 2,300,000 acre-feet of Colorado
River water for additional beneficial uses in Colorado.
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Arkansas River compact.—The Arkarsas River compact apportions
the waters of the Arkansas River and the benefits arising from the
John Martin Reservoir between the States of Colorado and Kansas,
The compact provides specifically that: (¢) the flood-control storage
of John Martin Reservoir will be operated by the Corps of Engineers
for flood-control purposes; (b) the conservation pool will be operated
for the benefit of water users in Colorado and Kansas, both upstream
and downstream from John Martin Reservoir; and (¢) the compact is
not intended to impede or prevent future beneficial development of the -
Arkansas River Basin in Colorado or Kansas by Federal or State
agencies, by private enterprise, or by combination thereof, which
meay involve construction of dams, reservoirs, and other works for
the purpose of water utilization and control; provided, that the waters
of the Arkansas River shall not be materially depleted -in usable
quantity or availability for use to the water users in Colorado and
Kansas under the compact by such future development or construction.

The .studies presented herein of the use .and regulation by the
project reservoirs of the Arkansas River waters are in conformity
with the provisions of the Arkansas River compact. :

Project rights _

The critical project rights are those necessary to obtain water for -
diversion to the Arkansas River Basin. Those rights would be junior
to all existing western slope rights and to previously estabiished.
transmountain diversion rights. Coupled Witﬁ a, replacement reser-
voir, the potential initial development would divert from the western
slope only those flows indicated to be available under the broad policy
of development adopted by the State of Colorado. T

Storage 1ights for project reservoirs on the eastern slope would be
established according to State laws. Although such rights would be
junior to existing rights in the Arkansas Valley, they would be of
value in storing flood flows, particularly during years of high runoff.
Project storage of Arkansas River water in project structures could also
be effected by exchange or by agreement with owners of existing
water rights. The project plan encompasses such agreements, par-
ticularly with regard to irrigation flows below Pueblo. In such event,
part of the Arkansas River winter flow appearing at Pueblo would be
stored in the Pueblo Reservoir and released to the present irrigators
during the succeeding growing season or seasons. : o

By mutual agreement of the water users, considerable savings in
evaporation from shallow valley reservoirs could be effected by
transfer of storage from the valley reservoirs to project reservoirs dur~
ing the summer months, For purposes of this report, possible evapora-
tion saving was not evaluated and. no estimate of possible benefits
was prepared. ‘ -

In order that all direct beneficiaries contribute to the cost of the
benefits derived, State legislation permitting recapture and reuse of
return flow from water imported into the area should be considered.
The capture and transfer by operation agreements of Arkansas River
water from off-season use to seasonal use could be accomplished by
agreement among the present appropriators. T
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WATER UTILIZATION

QCanal and reservoir capacities _ . .
The canal capacities for the project power system were determined
mainly by considering the intermediate flow to be intercepted by
.canals and the quantity of water to be released from the Sugar Loaf
and Twin Lakes Reservoirs to meet power generation demands.
Although the two conditions do not occur simultaneously, the capacity
selected is adequate for either situation. _ o
The combined capacities of the potential project reserveirs would
enable efficient operation of the project for irrigation and municipal
purposes. The production of hydroelectric power would be incidental
o those primary functions. Enlargement of the existing Sugar Loaf
.and Twin Lakes Reservoirs and construction of the potential Pueblo
Reservoir would provide storage capacity as follows (in acre-feet):

Total ca- | Dead stor- { Active ca-
Reservolr X pacity age pacity
Sugar Toat... on.... 117, 000 o 117, 000
"Twin Lakes.... 260, 000 O 260, 000
Pueblo.._...___. 7 400, 000 16,000 380, 000
e 1 L S 777,000 10, 000 767,000

After deducting capacity for other uses, as shown in the following
table, about 315,600 acre-feet of reservoir capacity would remain for
‘project conservation use. | S :

TapLE 5.—Project reservoir conservation storage

Amount

Item - (acre-feet)
Total CADACHE Y - v e oo oot mimrm e am e e mm e e m e e 777, 000
Prosent oapacity Sugar Loaf Reservoir- ..o __._....._.._. e mmmment]  LT,000
Present capacity Twin Lakes Reservoir. o ... P IR 56, 000
_Added capacity for Colorado Fuel & Iron Corp.. .. ocvemenoco JE Lo 1.10, 000
Added capacity Twin Lakes Reservoirsnd Canal Co______ ... _______ e e 2 54 000
‘Capacity for power DUrpoSes. oo oeon- e § 135, 000
Capacity for flood control:%Puebla Reservoir)..... 493, 000
Qapacity for sediment control (Puoblo Reservoir) 3 94, 400
Dead storage (Puaeblo Reservoir) : - 52,000
FRT T4 +] 711 7 Ut POV USRS Sp P — 461, 400
Active storage capacity for COnSErvAtION U80- - - oo omoeee oo e emmaemmmnne ~ 315,600

¥ llInformally requested by Oolerado Fuel & Iron Corp., owner and operator of Sugar Loaf Reservoir.
* 2 Informally requested by Twin Lakes Reservolr and Oanal Oo., owner and operator of Twin Lakes

Reservolr, -
. 1 Estimated as minimum storage needed to maintaln firm power generation during winter months,

4 Recommended by CotPs of Engineers, :
8 Estimated sedimentation for 100 years in Pueblo Reservoir, -
¢ Dond storage after sedimentation (10,060 acre-feet minus 8,000 acre-fest sediment in dead storage

capacity).

Evaporation losses from project canals would be negligible. Evapo-
ration from project reservoir surfaces has been estimated to amount to
about 15 percent of the imported transmountain water. Seepage
losses from the project power canals were estimated at one-half of
1 percent per mile for unlined sections, and appropriate allowances

were made in project operation studies.
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Operation studies

In operatior, the enlarged Sugar Loaf and Twin Lakes Reservoirs
would control intercepted Arkansas River flow and transmountain
water for power purposes. Arkansas River flow could be stored only
when sufficient project water is available for release to irrigators in
exchange. Sufficient water would be bypassed at project diversion
structures to maintain adequate fish flows and provide adequate water
supply for presently irrigated lands above Salida, up to the natural
flow. Releases from the upper reservoir system would be scheduled
to meet the power generation demand within the limits required for
irrigation operations. Releases for winter power generation will be
regulated in the Pueblo Reservoir for subsequent municipal or irriga-
tion use during the following season. :

The project plan provides 17,000 acre-feet of water for municipal
pur%OSes. More information on municipal water supply is contained -
in chapter IX. The net irrigation water made available by features
of the initial development would amount to 151,200 acre-feet of im-

orted and reregulated water, as shown in table 6. When converted
gy_reuse of return flows, partly on tributary streams, the total irriga~ -
tion supply would be 189,800 acre-feet. Transmountain water would
be stored 1n the Sugar Loaf, Twin Lakes, and Pueblo Reservoirs and
released as required. The owners of the existing Sugar Loaf and Twin
Lakes Reservoirs and also the Otero (Clear Creek) Reservoir have

TasLE 6.— Waler available for irrigation use in Avkansas River Valley as a result
of initial development. Average for period 191144 3 :

[Unit: 1,000 acre-feet]

Losses Net
& vitrgin Head,
ross . water at | Headgate
Ttem , water | SPIS! } riane. | Reservoir| Pueblo .| supply ?

porta- | evapora- | Reser-

tion tion ¢ voir .
—Frﬁingpan diversion ®_ . _ ... 69,2 ”_.- ....... ok 8.0 B3T oo
Arkansas River flood ¢ 80.0 30.0 |oeoea e 2.0 18.0 §ucuaneo .o
Wurtz Diteh s ________ ‘ 2.0 || 2.0- LIl
Muniecipal water 6_ .o Lt 28 I SN RSP [, e VA I S
. Subtotal__--___' ..................... NS PRI [ESEPUEY [P SISO 56.7 85, 1
Return flow from municipal water 7.___.__ 7.0 b T PR (SRR 4.5 8.7
Adgditional Twin Lakes importaé___._____ 14.9 L. 1.4 1.0 125 18.8
‘Winter flow, Arkansas River?. .. ..___.._. 93.0 16,0 |ocoamoes 3.0 74.0 4.0
Bubtotal, Arkansas Valley ... 219. 1 43.5 B9 140] 147.7) 1846
Estimated municipal return flow In tributary streams 7. oo cc oo 3.8 5.2
7 O S S e m——— 151, 2 180.8

1 Determined from reservoir operation study, distribution by items based on operating assumptions.

1 The original water supply plus use and reuse of refurn Row. Except for reregulated winter flow, the
headgate supply at 1.5 times the original supglﬁ :

8 Divertible from Fryingpan watershed and Hunter Creek. : :

4 Water at Preblo Dam site which would spill from Johm Martin Reservoir Jargely in years of high run-
off such as 1915, 1621, 1923, 1924, and 1042, ’
V; Atddg;}gnﬁal usable water {for municipal purnoses) dus to more efficlent nse of the water ylelded by the

urtz Ditgh, ‘ .

§ Wurtz Ditch importation (2,000 acre-feet plus 15,000 acre-feat project water).
1 Estimated as 70 Fercem; of 15,000 acre-feet project water diverted. Of these diversions, about 10,000
acre-fest are for municipalities located along the Arkansas River and sbout 5,000 acre-feet for Colorade
Springs and- Eads located on tributaries.

8 Additional imports made possible by provision of additional storage capacity in Twin Lakes Reservoir
and replacement capacity at Aspen Reservoir. : .

9 Estimated winter flow now being diverted for direct flow use which could be stored in Pueblo Reser-
voir, by agreement, without depleting winter inflow to John Martin Reservoir.
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signified their willingness to cooperate in the development. Part of
the winter flow of the Arkansas River would be stored and released:
upon demand from the Pueblo Reservoir during the following irriga-
tion season to irrigators having direct-flow rights to the winter water.
Except for unappropriated floodwaters, the summer flow of the
Arkansas River at Pusblo would not be controlled.

Table 7 shows, for the Arkansas River Valley between Pueblo and
Kansas, preproject irrigation conditions and the effect of the initial:
development. Preproject conditions are reflected in the .columns
showing (1) estimated headgate diversion requirements, (2) historic
headgate diversions to the lands, adjusted to simulate Twin Lakes
diversion imports prior to 1936 when the diversion system was
completed and operation of John Martin Reservoir prior to its com-
pletion in 1948; (3) the effective headgate diversions, and (4) the
irrigation shortages. Ditches having senior water rights often divert.
more water than is needed for a full water supply, and ditches having
junior water rights do not receive the required quantities of water.
Therefore, the historic headgate diversions have been adjusted to
show the past effective headgate diversions. The past shortages
have-been obtained by subtracting the effective headgate diversions
from the estimated headgate diversion requirements. :

‘TaBLe 7.—Seasonal (Apr. 1 to Oct. 81) irrigation requirements, diversions, and
shortages: Arkansas River Valley-Pueblo to Colorado-Kansas boundary

{Unit: 1,000 acre-fest]

Adjusted historical conditiong Estimated effect of
(preproject) project
Headgate
Year dil.lviersmn t ! Headgat REffecti Additional
requiremen eadgate eotive ong,
diversion | headgate | Shortage | hesdgste | Residual
tolands | diversion - supply ge
1,375 687 645 730 389 341
1,016 Feri 721 295 - 230 86
9568 548 408 460 . 273 187
8363 863 6897 108 106 | . 1}
619 772 589 30 . 30 i}
1,038 856 792 246 246 0
986 . 861 T 209 - 209 [}
1,062 786 687 365 240 125
808 820 636 122 122
958 884 764 194 194 0
780 686 562 218 218 0
1,073 w79 766 307 307 0
800 690 543 57 57 0
1,061 934 887 164 164 0
1,010 694 450 360 380 {
1,119 801 777 342 176 172
949 762 689 260 218 42
809 80§ 706 163 103 0
988 007 788 200 200 0
800 702 693 207 207 0
1,242 496 486 756 308 448
1,026 filisd] 536 491 195 208
1,033 702 669 364 144 220
1,426 323 319 1, 106 281 84
1,181 098 653 528 134 308
1,068 808 760 308 215 93
1,210 530 503 707 158 549
942 741 610 332 197 135
1,130 530 457 673 166 507
310 310 658 97 561
608 776 590 18 18 0
725 853 694 3 31 0
1,183 736 . 693 490 197 293
7 682 653 142 142 0
983 720 643 340 185 156
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- The adjusted 191144 irrigation headgate shortage for the irrigated
area between Pueblo and the Colorado-Kansas boundary averaged
about 340,000 acre-feet per year or about 35 percent of the estimated
ideal hea,(igate diversion required. A full supplemental supply of
irrigation. water for presently irrigated lands in the project area
cou%d not be provided by the initial development. However, by

utilization of water made available by features of the initial develop-.

ment, the headgate shortage on presently irrigated lands could be
eliminated in about one-half of the 34 years in the 1911-44 study

period and reduced to an average of about 155,000 acre-feet per year -

(340,000 acre-feet minus 185,000 acre-feet, exclusive of the tributary
areas) or 15 percent of the headgate diversion requirements. Exhibit 9
is a graphic presentation of data from tables 6 and 7 and shows pre-
project conditions and the effect of the initial development, Gunnison-
Arkansas project,




CygaprrEr V. AGRICULTURE
PROJECT ' LANDS

The lands between Leadville and the Bessemer ditch were classified
in 19041-42 in accordance with Bureau standards for reconnaissance
survey. Lands located below Pueblo were similarly classified in
accordance with Bureau standards using semidetailed survey pro-
cedures. This latter work was accomplished during 1939-40. The
surveys covered an irrigated.area of 322,000 acres along the main stem
of the Arkansas River, of which 309,000 acres were found to be irriga-
ble. The deduction of 13,000 acres was made because of extreme
deficiencies in soil, topography, or drainage. The irrigable lands have
a, productive capacity under sustained irrigated agriculture sufficient -
t6 meet all production expenses, including a reasonable return on the
investment, repay reasonable irrigation and improvement costs, and
provide a satisfactory level of living for the farm family. The survey-

results are given in table 8.

TasLe 8—Land classification by canals or areas: Leadville to Holly irrigated area

[Acres]
Canal or sroa Class 1 Class 2 Clags 6 Total

Leadville to Bessemer Ditch ares . ovunooaos 6, 238 9,720 | .- 15,967
2 T 0T s) 17,953 |- 4,154 70 22,177
Colller_.___._. 617 31
Booth-Orchard. 154 1, 202 - 1,451
Bxeel8lor.. e cmm e cammmmam e 361 1,499 138 1, 608
COlOrBAO - o et i e imamam o ——— 19,070 .21, 639 3,080 43, 789
Rocky Ford Highline.. oo 12, 466 10, 514 1,127 24, 107
Oxford Farmers. oo vame e e m e mdmt e mm e 4,141 1,497 181 5,819
OO0 e e e e et m e — ek e 2,369 3,288 338 5,995
Ot o e 11,938 6,028 704 18, 760
RoCKY Ford.oo oo ccmcmmmemm o ma e 4,188 3,719 299 8, 206
Holbrook . e c e emm e mmm e 7,475 6, 740 764 i4, 969
FOrt LoVOm o oo e cimmm e mmmm e e m e 51, 710 36, 212 3,422 01, 344
A e e 20,333 18,974 477 34, 784
HpA0,. e e e e e am s mamm e ——— 0 911 60
Bufalo e ca e aummr———— e m e mmm e 1,212 1,944 170 3,326
T:as Animas Consolidated oo 2,468 3,861 496 8,825
Las Anlmas ToOWNa e o oo e L. 284 1,463 119 1,816
K OB s mmr o e Lo rammm R m e mmme e . 1] 1,817 55 1,372
Fort Benb. o i cicucda - N 2,428 2,831 170 5, 420
L AMAT . oo tmmm— e mmmm e e—m e mGama R s 2,836 2, 427 57 4,820
Manvel. o eemae oo ccec e wracu—arcsmsA—ae 1,610 1,113 109 2,832
[ 7Y 2T s TS OV O 767 2,462 546 3,765
BESS0ME e e e e ————————————— e d i15 427 104 648

R 1 - 1 U 169, 566 139, 6568 12, 602 321,816

Rounded t0_ . cccmam i cac e cea e mam 169, 060 140,000 13, 000 322, 000

Of the 309, 000 irrigable acres, 169,000 were found to be class 1 land. -
The class 1 land represents lands of potentially high productive cap-
city. They are characterized by soil textures ranging from sandy
loams to friable clay loams. The minimum depth of the soil to sand,
gravel, and cobble is at least 30 inches. In areas where relatively
impervious subsoil material is encountered the depth of soil is at
least 48 inches. The class 1 soils are predominately calcareous,
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evidence of black alkali is absent, and pH values are less than 9.0.
The total salts do not exceed 0.2 percent except in areas where the
soils are open, permeable, and have good drainage. The class 1
lands are located on smooth slopes having gradients of less than 5
percent and are generally comprised of reasonably large-size bodies
sloping in the same plane. The land surfaces are even enough to re-
quire only a small amount of leveling and no heavy grading. No
specific drainage requirements are anticipated on the class 1 lands.-

Of the 309,000 acres found to be irrigable 140,000 were mapped as.
class 2. These lands have an intermediate productive capacity and
are characterized b&soﬂ textures ranging from loamy sands to slowly
permeable clays. inimum soil depths to sand, gravel, or cobble
1s 20 inches and to impervious subsoil material, 36 inches. = Alkalinity
on the class 2 lands is similar to that of the class 1 lands. Total
soluble salts of these soils, except on permeable soils with good
drainage, does not exceed 0.5 percent. The class 2 soils oceur on
smooth general slopes having gradients up to 10 percent. This land
is in reasonably large-size bodies sloping in the same plane. On the
rougher slopes the general gradient does not exceed 5 percent. Al-
though these lands are being satisfactorily irrigated, moderate grading
would improve the efficiency of irrigation which would be reflected
in increased crop yields. : |

In summarizing, the soil in the area to be benefited by the initial
development consists principally of silty loam, clay loam, and. clay
soil occurring on river bottomlands, terraces or benches, and alluvial
fans. Taken as & whole the lands have favorable topography for
irrigation. Surface drainage for nearly the entire area is good except
for part of the first bottomlands which comprise a minor portion of the
total area. The internal drainage of the soils is considered to be
generally satisfactory. Alkalinity and salinity will not be a problem
except on small isolated areas. : '

Although 309,000 acres have been classed as irrigable it is reason-
able to assume that the additional water supplies made available by
the iunitial development would be applied to those lands with the most
favorable productive capacity. _ '

IRRIGATION

No land is irrigated in the western slope diversion area. However;
in the Roaring Fork River Basin and the Colorado. River Basin
between ‘Glenwood Springs and the Colorado-Utah State line, a total
of about 184,000 acres receive irrigation water, of which 60,000 acres
receive water diverted from the Colorado River below Glenwood
Springs and the remainder is serviced by tributaries of the Colorado’
River. Included in that area is the productive fruit district in the
vicinity of Palisade. Shortage of water is seldom experienced, and
an average of 7 acre-feet are diverted for each acre of irrigated land.
Studies made by the Bureau of Reclamation and the Colorado Water
Conservation Board indicate that the consumptive use of water in’
thoss irrigated areas is only about 1.2 acre-feet per acre. ‘

In the eastern slope project area an average of 322,000 acres are
irrigated from the main stem of the Arkansas River. The amount
of water available for irrigation varies from year to year, but is
seldom adequate for maximum crop production. Irrigation water
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shortages as high as 78 percent of the crop requirements have ocourred
even though the available water supplies were fully utilized during
the growing season, April 1 through October 31. At the canal head-
gates or at points where irrigation water is diverted from the Arkansas -
River below Pueblo, the amount of water needed to meet crop require-
ments is 3.1 acre-feet per acre including a reduction for allowable
shortages. The average amount of irrigation water available between
Pueblo and the Colorado-Kansas State line has varied during the
growing season from a high in 1942 of 2.7 acre-feet to a low in 1934 of-
0.9 acre-foot per acre. : :

Small tracts of land from the headwaters of the Arkansas River
to Canon City are irrigated by direct diversion ditches, usually.
operated without elaborate diversion dams. The irrigated areas
between Canon City and Florence are served by 9 ditches; between
Florence and Pueblo, by .11 ditches, and between Pueblo and the -
Colorado-Kansas boundary, by 23 canals and diteches. Location of
the principal irrigation systems is shown on exhibit 10.

PRESENT ECONOMY
Fiscal aspects ' 7
Taxes, mortgages, and irrigation costs.—Averaze annual taxes and

irrigation charges per irrigated acre along the Arkansas River are as
follows for the 193944 period:

Taxes—State, county, and sehool___.._____________________.__.__.____%0.35
Irrigation eharges ... __ .o 1. 55
Total X . e 1: 90

The relatively low average annual irrigation charges per acre when
reported for all enterprises reflects the low construction and mainte-
nance costs of many small individual enterprises built during the
early stages of irrigation development, : .

The present price of water imported into the Arkansas Valley
varies from $2.50 to $4 per acre-foot. The largest body of imported

waber costs $3.20 per acre-foot at the storage dam. The unit cost of -

the effective supply at the farms is increased by the losses en route
to the farms. Adequate storage is not available for water imported
by existing transmountain diversions. o _

The depression and a concurrent succession of drought years
seriously impaired the economy of the region. Distress was wide-
spread and people necessarily were recipients of extensive direct and
credit relief. Conditions were so bad that many farmars were forced
to quit and accept other employment.

In 1940, 46 percent of the farms were mortgaged in the counties that
would receive the major benefits from the initial development. - The
ratio of debt to value on mortgaged farms increased materially during

- the 10-year period prior to 1940. That period was one of short water
supply and low farm prices. Since 1940, however, the water supply
has been above average nearly every year, and farm prices have been
high due to the war stimulus. These two factors, although of & tem-
porary nature, have enabled many of the farmers to retire much of
their indebtedness and improve their financial position. Should there
be a recurrence of a period of short water supply, the financial struc-
ture would again be weakened as a result of low crop yields.

35002—58——17
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" Value and ¢vze of farms.—The value of irrigated land is estimated to
vary from a low of $25 per acre for inferior land or land with a poor
water-right to as high as $250 per acre for land with a good Water
rlght and capable of high production.

The size of farms in the project area varies from small 1rr1geted-

truck farms and orchards to general purpose farms of several hundred

acres. Fremont and Pueblo Counties have the greatest number of .

small farms. In 1940 the average size of irrigated farms in the proj-

ect area was 342 acres, of which 81 acres were irrigated. The re-.

maining acreage was utlllzed for grazing and nomrrlgated crops,
Crops and livestock

The major portion of the cultivated land on the western slope is |
irrigated and used chiefly for the production of native hay and pasture -
in connection with the livestock industry. In some sections; how-
ever, the production of peaches, apples, and other types of fruit is of
great importance. General farm crops, sugar beets, potatoes, onions,
and truck crops are also produced rather extensively in other sections.

of the western slope. Livestock raising is the western slope’s largest
agriciltural industry. Registered Hereford cattle of that area are

nationally recognized. Dairying and pork and poultry productlon__

are glso carried on.

Agricultural production in the eastern slope project area is w1dely- :

diversified because of the variations of soils, altitude, growing season,

precipitation, irrigation developments, and other factors. In the.
high-altitude counties where the growing season is short, large acre-.

ages of hay, tame pasture, and small grain predominate and are used

for livestock production. Fruit production is of major importance in
Fremont County because of good air drainage and the absence of late.
spring frosts, Truck crops for local and commercial markets are-
produced around Pueblo and in Fremont County. Below Pueblo the.

principal irrigated crops in the order of acreage harvested are alfalfa,

corn, grain sorghum, sugar beets, barley, wheat, truck crops, and dry.
beans Cantaloups, onioris, tomatoes, and red beets are suocessfuﬂy-;
grown under the high temperatures and long growing seasons that.
%evell in Pueblo, Otero, Crowley, Bent, and Prowers Counties.-
he average annual gross crop income per acre for that portion of the:
ares capable of receiving project water shows superior returns due to.
irrigation. During: the period 1930-41, on the basis of 193944
average crop prices, the average gross crop return in the project area
§ from $30 to $40 per acre whereas the average for nomrriga,ted .

range
cropland in adjacent areas was less than $5 per acre. .
Livestock and livestock products are important components of the

agricultural economy « f the project area. Most of the crops produced.
on the irrigated land in the high altitudes are used for supplemental.
feed to carry livestock througbh the winter. During the summer-
months many head of llvestock are taken to higher altitudes to graze,’
usually ir. the national forests. Large numbers of cattle, sheep,.
and lambs are fattened for market in the 1rr1gated area. However f
that industry was greatly curtailed during the 1930’ due to a shorta,gel

of feed resulting from an inadequate supply of irrigation water.

Dairying near market outlets is important and: will become in-’
creasingly significant as the populatlon grows and the demand for:

dairy products increases.
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~ Poultry raising is a recent industry in the area. Production of
turkeys for the fall and holiday markets is constantly increasing
in importance. Chickens are raised for egg production and for meat—

- primarily for local markets.

ANTICIPATED ECONOMY , .

Introduction of transmountain water, together with the conserva~

. tion of present water supplies to be made possible by the initial

development of the Gunnison-Arkansas project, would have a stabiliz~
ing effect upon the agricultural production of the valley. - No ma-
terial change in the number of farms or in the crop pattern is antici-
pated; however, higher average crop yields and increased feeding
operations are expected. Those changes should increase the profit
margin and cause corresponding improvement in the general economy.

The markets for the products of the project area are nationwide.
Beet sugar cantaloups, onions, flower seeds, celery, and alfalfa meal
are particularly important in national trade. The industrialization
of Pueblo, Celorado Springs, and Denver, together with the increasing:
tourist trade in the Rocky Mountain area. furnisb an expanding

nearby market.
Farm budgets
Farm costs, crop and livestock values, ete., for the initial develop-

ment were calculated by the use of farm budgets prepared in coopera-
tion with the boards of directors of three representative ditch com-

_panies. Budgets were prepared to represent various sizes of units

and types of agricultural operation. The boards of directors set up-
the labor standards, farm inventories, crop and livestock practices,
and yields, and supplied all of the pertinent information needed for

- the analysis.

Four types of farms were studied ir compiling representative budgets.
for the Arkansas Valley: intensive general agriculture with truck
crops, intensive general agriculture, extensive agriculture, and moun--
tain valley agriculture. : : _

Intensive general agriculture with truck crops—The average size of
this type of farm was estiroated to be 60 acres, with 56 acres irrigated.
The agriculture found on these farms involves intensive practices.
employing large amounts of hand labor, heavy applications of fertilizer,
and correspondingly high crop yields (table 8A). Most of these farms
are located near the larger municipalities and on the better Jand with.
the more reliable water supply. The shortages appear during the
late summer months. Early spring irrigation water and & fair supply
for midseasonal use are usually available, This budget applies to-
areas around Pueblo and Canon City. '

Intensive general agriculture.—The average size of this type of farm

- was estimated to be 120 acres, with 114 acres irrigated. Iarmers in:

the area represented by this type of farm use intensive practices on:
general agricultural crops (table 8A). These practices involve heavier
application of fertilizer, more intensive insect control, and larger
amounts of hand labor than are used on the extensive types. Areas
represented by this budget have a calculated full annual water supply;:
but distribution during the year is not in accordance with needs.
Shortages oceur during the fall seasons and an oversupply is frequently
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available in the spring and early summer months. The land, in some
cases, is somewhat inferior to the land usually found on the farms
practicing intensive general agriculture with truck crops and livestock
feeding is & much larger enterprise. . o

Extensive a%riculture.uf[‘he average size of this type of farm was
estimated to be:160 acres, with 150 acres irrigated.” Farmers in the
areas represented by this type of farm practice extensive agriculture.
A maximum of the work is done with equipment, and hand labor is
largely restricted to beets, onions, and melons. Livestock feeding
plays a large role on these farms (table 8C). Soil fertility practices
1n. the past have been restricted largely to the production of alfalfa
and the application of barnyard manure produced by the livestock-
feeding operation. The quality of the land is on a par with the
previous group, but the water supply is less reliable during droughts
and in late summer seasons. This budget applies to all ditches north
of the Arkanses River and a major portion of ditches below Pueblo
south of the river.

Mountawn valley agriculture—The average size of this type of farm
‘was estimated to be 160 acres with approximately 155 acres irrigated,
The Yype of agriculture found on these farms is extensive in nature,
coupled with a livestock program, This program at present centers
largely around the production of dairy products and feeder cattle
s(taile 8D). Cattle are run ou the forest land during the summer

quality and yields are limited by the short growing season and water
- supply. These ditches are extremely short of water during the late
seasons and in drought years. The water shortage has necessitated
the abandoument of an estimated 30 acres of land on each 160-acre
unit, It is assumed these 30 acres will be irrigated as a result of the
initial development of the project. Aveas represented by this budget
are located above Canon City in the upper Arkansas Valley.

months and wintered on the farms. The land is of relatively poor |
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Irrigation benefits |

For benefit analysis the water supply under the initial development
was assumed to be distributed among 12 major ditches and 2 groups
of minor ditches in proportion to their tentative requests for water.
The budget that best represented farms on each diteh was used in
estimating irrigation benefits. : .

The extensive agriculture-type fa~m was given the greatest weight
in the analysis. Of the total, 631 farms, representing 83 percent of the
acreage, were clagsified as extensive agriculture; 246 farms, represent-
ing 12 percent of the acreage, involved intensive agriculture with
truck crops; 24 farms, representing 3 percent of the acreage, involved
mountain valley agriculture; and 20 farms, representing 2 percent of
the acreage, involved intensive agriculture. , =

"~ The assumed distribution of the supplemental water available by
the initial development is shown by type of agriculture in table 8H.

As a result of the increased water supply which would be made
available by the initial development, the gross value of agricultural
products in the project area could be increased by $2,368,200 annually..
That total increase would consist of the following -increments:
$1,672,500 in gross crop value and $695,700 in value of livestock and
livestock products. ‘ ‘

Farm improvements over much of the area are fairly adequate.
The more productive land under the better ditches have more exten-
sive farm improvements than lands having junior water rights. As a
result of project development, farm investments in land, farm build-
mgs, farm machinery, livestock and -feed would be increased by
$682,000. Some of the presently irrigated lands need additional
leveling, contouring, and minor drainags. Such construction would
cost about $8 per acre over the entire area to receive supplemental

water. :

TapLe 8E.—Estimaled distribuiion of project. water and payment capacity by type

of farm. .
Estimated
distriba-
. Water tion of [Payment| Average
Nimber |Pistribu- shortag‘é project | eapacity | river
Type of farm of farms tion of per farri water | per acre- main
2CTea8e 1y oo Foot) used in | foot at [(diteh,and
theanaly-|. farm lateral loss
sis (acre-
foot)
Intenslve general agriculture with truck Percent Percent
L5140 0 S 246 12 63 _b,831 $9.16 21
Intensive general agriculture. . - 20 2 129 908 9. 58 4
Extensive general agriculture. . 631 83 267 48, 987 5. 88 41
Mountsin valley agriculture.. . 24 3 180 1,474 2.18 34
- Total or weighted average...._ ___.. 021 100 207 56, 700 6.15 -39

Irrigation of new land is not conterplated in the initial develop-
ment. Consequently, opportunity for settlement of additional farm
families is limited to the irrigated lands in farms of sufficient size and
resources to support two or more farm families. The increase in farm
families due to subdivision is not considered large enough to be
significant, and the increase in farm population would therefore be
limited to the additional farm laborers needed, estimated to be about
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2,500 persons. The irrigable lands within the project area are held in
pnvate ownership except for some school land; therefore, none of the
project lands would be subject to homesteadmg

Measurable annual direct and indirect agricultural benefits resultmg
from the initial development of the Gunnison-Arkansas project are
shown in the following tabulation:

Annusal increase gross farm income..___ e 52, 368, 200
Annual increase in farm costs: , . )
Farm investment cost__ . o e -9, 800
Farm operation cost_ . o . ..o ____. e 1, 2938, 600
TObAL COSEE - - e o e e 1, 303, 400
Annual direct benefit to farmers_._ .. ___ ... _______________.. 1, 064,_8@
Annual direct benefit to others (interest and wages) ... . ... 436, 500
Total direet annual benefits. ... .. ..o _... —e-- 1,501, 300
Indirect annual benefits: :
From farm expenditures________________________________._. 361, 300
“From processing and marketing. ... .. e e 1, 476, 200.
Total indireet annual benefts_ . _ . . ________._ 1, 857, 500
Total annual benefits . _ _ _ _______ . _ ... _“5, 338, 800

Irrigation paymenits

Payment capacity per acre-foot for water on the farm under the 4

types, ranges from $2.18 on mountain valley farms to $9.58 on farms -

in the vicinity of Pueblo, using intensive agricultural methods. The’
averaie is $6.15 per acre-foot (table 8K). It is anticipated, however,
that the water would be sold by the proposed conservancy district at

a uniform price to all potential water users. The value of water at~

the Pueblo Reservoir must take into account lateral losses, ditch

losses, and river losses for each of the ditches making requests for

water. The average loss in thie study is 39 percent; that is, for each
acre-foot of water delivered to the farm 1.64 acre-feet would have to
be released from the Pueblo Reservoir. After allowances for these

losses the overall value of water at Pueblo Reservoir is $3.75 ($6.15

divided by 1.64 acre-feet).

The major part of the water is expected to be used on farms practic~
ing extensive irrigated-type agriculture. Approximately 83 per-
cent of the land requiring supplemental water from the project
will be represented by this budget. Farms of this type have a high
proportion of eclass 1 land and produce feed grains and forage for
livestock with only a limited acreage of beets, onions, and melons.

For this type of farming, payment capacity per acte-foot of water
on the farm is $5.88 or $3.59 at Pueblo Reservoir ($5.88 divided by
1.64 acre-feet). This figure has been rounded to $3.60 per acre-foot.

It is considered the most realistic and representative of the payment '

capacity of the major portion of the potential project water users, and
18, therefore, used for the project financial analysis.

"The same type of farm budget was used as being representative of
farms under the Colorado Canal which is now owned and operated
by the Twin Lakes Reservoir & Canal Co. Deducting $1.60 per acre-
foot for the estimated cost of operation and maintenance of the
company’s transmountain collection and diversion works from the
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above value gives $2 per acre-foot as the amount farmers under the
Colorado Canal could afford to pay for water services at the Pusblo
Reservoir. That amount is the charge for storage and regulation of
the additional water that would be diverted to the Arkansas Valley
by the Twin Lakes Reservoir & Canal Co. as a result of the storage
facilities provided by the initial development,.

Payment for the benefits that would accrue from the conversion of
Arkansas River winter water to summer season water by the project
has not been considered in the financial analysis. Hvaluation of this
service is planned and a return from this source will be used to increase
payment of the cost allocated to irrigation.

No development period is recommended for lands to receive
supplemental water inasmuch as the lands are already being farmed
and the supplemental water would be utilized to increase present
production. .

Local participation and interest io the investigations and prepara-
tion of plaas for the project have been excellent. The majority of
people concerned are enthusiastically united and in favor of the
development as evidenced by public meetings, general publicity
mestings of organizatiouns in which project development is the principa
topic of discussion, and the formation of organizations directly.

concerned with the developmeat.
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PRESENT DEVELOPMENT

Tn 1948 there werse 15 private utilities, 25 municipal organizations
11 Rural Electrification Association cooperatives, and the Bureau of
Reclamation serving the entire eastern Colorado power market area
with electric power. The Bureau operates 1 plant in the area, the
21,600-kilowatt Green Mountain hydroelectric plant, On December
31, 1948, installed generating capacity of the utilities supplying power -
to the area totaled 347,105 kilowatts, of which 339,000 kilowatts were
dependable capacity and 267,000 kilowatts were net assured capacity.
The installed capacity was comprised of 70,280 kilowatts of hydro-
electric capacity, 252,302 kilowatts of steam capacity, and 24,523
kilowatts of internal-combustion capacity. Installed capacity of in-
dustrial plants in the area totaled 85,020 kilowatts.

At present there is no high-voltage transmission system inter-
connecting all the important load centers. Ultimately, under the
long-range plans of the Bureau of Reclamation, all existing and
potential Federal power systems in the State would be interconnected.
Ties with other utilities through these systems would enable an inter-
change of power among practically all power suppliers in the State
and adjacent areas, thus assuring maximum efficiency of . service,
distribution, and utilization of power resources (exhibit 11). -

In 1948 the noncoincident peak demand for utilities in the market
area was approximately 300,000 kilowatts which was about 12 percent
greéater than the net assured capacity of 267,000 kilowatts, indicating
the need for additional capacity to serve the area.

Potential hydroelectric power developments would not and could
not supplant all existing or all potential powerplants supplying fuel~
generated energy. The two types of plants are complementary and
the potential hydroelectric developments are very limited. Operation
of hydro and fuel plants should be coordinated by interconnected
systems. From a conservation-of-fuel standpoint, however, the
hydroelectric power possibilities of the area should be developed to
their fullest extent so that the use of natural gas, oil, and coal reserves,
now powering 89 percent of all electric generation in the project area,
would be kept to a minimum,

POWER MARKBET

The power market area to be partly served by the initial develop-
ment of the Gunnison-Arkansas project is the State of Colorado east
of the Continental Divide plus Grand and. Summit Counties on the
western slope. This is the combined power market area for the
Colorado-Big Thompson project and the potential initial develop-
ment of the Gunnison-Arkansas project—both Bureau of Reclama-
tion developments. It is planned also to serve loads in the Gunnison

104
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and Saguache areas because of their proximity to the project power
system.

yAn examination of the marketing possibilities in the area indicate
that an ample market would exist %or the output of the powerplants
of the two projects at their earliest possible completion date. The
need for the 93,800 kilowatts of dependable capacity planned for the
initial development of the Gunnison-Arkansas project 1s clearly shown
on exhibit 12, During the early years of development, some power
from the initial development may necessarily be absorbed in northern .
Colorado, but by 1960 it will all be required in the southern part of:

the State.
POTENTIAL DEVELOPMENT

As discussed in chapter I11, the project power system would include
60 miles of canals, 7 powerplants and switchyards, 9 substations, and
an estimated 421 miles of transmission lines. Of the total installed .
generating capacity of 104,800 kilowatts, 93,800 would be dependable -
capacity. Total annual generation of the project powerplants would -
average 505 million kilowatt-hours—400 million kilowatt-hours firme
energy and 105 million kilowatt-hours secondary energy. Annual
salable energy ‘would amount to 370 million kilowatt-hours of firm.
energy and an average of 97,125,000 kilowatt-hours of secondary
energy. There is an adequate market for the above energy at rates
of 5.5 mills for firra and 3.5 mills for secondary energy, as fuel costs
alone for steam generation are over 4 mills per kilowatt-hour for the:
largest supplier in the project area. Contacts made with utilities

and industry in the area substantiate this market.

The total annual power potentialities and the annual firm power-
potentialities are shown in table 9. The profile of features included
in the initial development is shown on exhibit 6, - :
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Ex®gIBIT 12

DEF’ENDABLE’- GAPACITY REQUIREMENTS
AND SOURG

E OF POWER SUPPLY,

DEPEN DABL E GCAPAGCITY
AVAILABLE FROM
UTILITIES IN MAXIMUM :
YEAR ESTIMATED 1998 MINUS AVAILABLE | MARKET AREA,
REQUIREMENTS RETIREMENTS PLus |FROM U.S.EF. DEFICIENCY
SCHEDULED ADDITIONS| PROVECTS br
1948 346,000 KW 219,000 KW 20,600 KW 7,000 KW
1950 | 393,000 KW 320,000 KW. 20,000 KW 53,000 KW
1960 | 632,000 KW 380,000 KW 194,000 KW 55,000 KW
1970 | 966,000 KW 298,000 KW 194,000 KW 474,000 KW
. YE£Aa4RrSs
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ar Combined Power Market Area (Porlion of Colorado in Region 7}
L Colorado Big FThompson Froject~-Initiacl Development, Gunpison-Arkansas Project
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TaBLE 9.——Power potentialities: Initial development

Canal, | Water ) :
$§§2§ Teservoir, praﬁf_ .avallable| Genera- E](?S%I;%’Y “Salable
, avail. |and evapsl LT "lor power| tion 718 per n»%.g-
P lants Sble: | Oration ?ﬁllﬁosh _gemers- | energy ‘ce:gt T- | energy
owerpla losses | @ tion
(1,000 acre-fect) : (1,000,000 kilowati-hours)

TOTAL ANNUAL POWER POTENTIALITIES

0} s 00—

EIDOrt - - oo omoeeeeee e 117.4 13.3 1.2 92,9 30.0 2.9 38,
GIBIULE. - oo or e oeomemne o © 3076 6.7 14,6 236, 3 6.3 B0 él.
WAPACO oo e 310, 2 0 0 .| 3102 125.9 9.4 116
PrInGobON —nomoooooooe oo - 368.7 15.8 52.6 300.3 68.5 Bl 63.
ToRNSOR - oo 340, 1 10.5 23,4 315.2 60,4 52 64,
Balida. ..o 315.2 6.4 0 308. 8 102 4 7.7 o,
PUEDIO e omo o cmeamm oo w e i -2 600.0 33.0 2.5 30,
LAY VR IR SRR I PO PR, 605. O 37.8 467.
ANNUAL PIRM POWER POTENTIALITIES

6.3 1.7 12.3 62.3 26.3 2.0 24.3

2288 87 15,1 207.0 458 37 451

247.2 0 0 247.2 100 4 7.5 92,9

a04.7 2.7 50,0 242, 0 552 i1 51.1

2770 7.8 19, 3 240.9 55.0 4,1 50.9

229, 9 5.2 0 244. 6 81.3 6.1 75.3

______________________________ 3 600, 0 3.0 2.5 30,5

........................................ 400.0 30.0 370.0

1 After operational waste,
¥ Not all convertible to electric energy,

Preservation of fishery values on the upper Roaring Fork River
could be accomplished by an extension of the collection system to-

rovide water in exchange for that which could be diverted by the
’Il)“win Lakes system. The expected agreement for this exchange
through the Fryingpan-Arhansas tunnel to the Sugar Loaf Reservoir
would result in an average annual generation of about 2 million
kilowatt-hours. This additional generation has not been utilized
m the estimates contained herein for power generation but the added
value would offset the added annual costs of the extension to the
system. :

BENEFITS

The total annual tangible power benefits from the power that would
be produced in the initial development are estimated as follows:

Direct benefit: Gross revenue to Bureau (sale of POWEr) - - . $2, 375, 000
Indirect benefits: :
Saving in produetion costs._____.___.____.__ e 327, 000
Share in benefits aecruing to retailer_ . ______________________ 1, 199, 000
Share in increased value arising in final utilization. . _____. 163, 000
Subtotal, indireet benefits_. ___ . _____________ e ccr——. 1, 689, 000

e

Total annual tangible benefits_ __ ____ ——————— tmm—— e~ 4,064, 000
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POWER REVENUE

Table 16, financial study, presents an amortization study of the
construction costs of $40,032,0CC allocated to power. At average
rates of 5.5 mills per kilowatt-hour of firm energy and 3.5 mills per
kilowatt-hour of secondary energy, these costs could be retired with
interest at 3 percent in & period of 50 years from the last powerplant
investment. A surplus of about $243,264 would accrue in the. final

ear. At these rates, the annual revenue from 370 million kilowatt-
ours of salable firm energy would be $2,035,000 and from an averagze
of 97,125,000 kilowatt-hours of salable secondary energy, $339,938,
giving a combined annual gross revenue of $2,374,938. Reducing
that figure by $854,050 for annual operation, maintenance, and re-
placement charges leaves a net operating revenue of $1,520,888 per

year, ‘
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Crarrer VIL. Froop CoNTROL
HISTORICAL FLOODS

Floods of damaging proportions have not been recorded in the
diversion area on the western slope and in the Arkansas Valley above
Canon City., From Canon City eastward, however, damaging floods
increase in frequency and volume to the John Martin Reservoir.
Floods of varying magnitude and resultant damages have oceurred in
the area, principally on the eastern slope. The largest flood of record,
caused by intense rains in the vicinity of Pueblo, oceurred in June
1921. The flood reached an estimated peak discharge of 103,000
second-feet at Pueblo. Downstream tributaries contributed to the
flow until at La Junta the peak reached an estimated 200,000 second-
feet. From La Junta eastward the peak gradually decreased until
it ‘was about 120,000 second-feet at Holly. In the 1921 flood, loss of
life was high, and property damage in the valley was estimated at

- more than $19 million, of which $10 million was in Pueblo.

EXISTING FLOOD~-CONTROL STRUCTURES

At Pueblo the flood-protection works, built by the Pueblo Flood
Conservancy District from 1924 to 1926, consist of a barrier dam
across the Arkansas River about 6 miles west of the city, designed to
decrease all high potential floods to 100,000 cubic feet per second or
less, and an improved floodway channel through the city designed to
discharge up to 125,000 second-feet. The Corps of Kngineers has .
recently determined that with certain minor repairs, the floodway
could convey a flood of 110,000 second-feet. Studies by the Bureau
substantiate this figzure. Without the Pueblo Dam and Reservoir,
however, the city still sustains some risk from floods greater than the
capacity of the floodway. ,

The John Martin Reservoir, primarily a flood-control development,
is located 16 miles west of Lamar and below the mouth-gf the' Purga-
toire River. That reservoir, constructed by the Corps of Engineers,
is designed to afford flood protection to the valley lands below by
reducing all potential flood flows to 10,000 second-feet or less, The
reservoir has a total capacity of 701,000 acre-feet, of which 281,000
acre-feet 1s reserved for flood control and ‘the remainder allocated to
water conservation for irrigation, The project was completed in 1948.

In the adjacent tributary areas flood-control works have been con-
structed on the Purgatoire River near Trinidad and on Monument
Creek and the Fountain River and their tributaries in the vicinity of
Colorado Springs. '

‘ PROPOSED REGULATION

Structures required for the collection of water in the diversion area
would practically eliminate all local minor floods.

A small amount of flood control in the Arkansas Valley would be
afforded by the Sugar Loaf and Twin Lakes Reservoirs in the head-
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waters area. This measure of control would occur during flood periods
when reservoir storage is below spillway crest, and the available
storage would control all or part of the floodwater from snowmelt. -

Of the 400,000 acre-feet of capacity in the potential Pueblo Reser-
voir, approximately 93,000 acre-feet would be allocated to flood
control. With this flood storage capacity the 1921 flood could have
been fully controlled at the dam site, leaving only the downstream

inflow uncontrolled.

DAMAGES AND POTENTIAL BENEFITS

No flood-control benefits are claimed for the western slope diversion
ares or for the eastern slope headwaters area down to Pueblo.

.The Corps of Engineers estimates that the total average flood -
demages amount to $890,000 annually in that reach of the river be-
tween the Pueblo Dam site and the John Martin Reservoir. Part of
that damage 1s the result of flows from tributary streams. :

Provision of 93,000 acre-feet of capacity for flood control in the
Pueblo Reservoir would not only prevent damages to many existing
structures and facilities, but would also eliminate the need for certain
protective levees at Pueblo. The potential reduction of average
flood damages between the Pueblo Dam site and the John Martin
Reservoir attributable to the Pueblo Reservoir is estimated at $583,000
annually, That evalustion of preventable damages has been adopted
as the flood-control benefit for the project.




Cuarrer VIII. SEDIMENT ConNTRrOL

BXISTING SEDIMENT PROBLEMS

In the diversion area and on the eastern slope above Canon City
sedimentation is negligible. The irrigated section of the Arkansas
River between Pueblo and the John Martin Reservoir, however, has
many sediment problems, Sediment. that has been remowved from
canals now lines the canal banks and further disposal has become an
.expensive process. Aggradation of the river channel in the vieinity
-of diversion structures has either made those structures inoperative
or necessitated their being raised. Various canal sand traps have
been made inoperative. Reservoir capacities are being depleted and
feeder canals supplying off-channel reservoirs have become clogged
with sediment causing loss in canal capacities of as much as 50 percent
in some instances. A considerable amnount of sediment is being
.deposited in laterals and on the irrigated lands. Below the John
Martin Reservoir very few sediment problems are evident,

POTENTIAL SEDIMENT CONTROL

In determining the average annual sediment yield that might be
-expected from the drainage area above the Pueblo Dam site, the ow-
duration-sediment rating curve method of analysis was used. A
rating curve of sediment discharge for given flows for the period of
sediment data record and a flow duration curve of water discharges
for the period of water record were developed. From these curves
the average annual sediment load was determined. By preparing 2
flow duration curves, 1 for rain and 1 for snowmelt, and base flows,
separate sediment load determinations were made. The computed
sediment loads were then combined to give an estimated average total
sediment load of 944 acre-feet per year at Pueblo Dam site with a
suspended load of 834 acre-feet. FPast diversions of the Bessemer
ditch, which diverts above the damsite, averaged about 10 percent of
the river flow at the damsite. As the new outlet for the ditch would
be at the damsite, about 10 percent of the suspended load would be
added to the 944 acre-feet of sediment contribution to the Pueblo
Reservoir. Operation of the John Martin and other reservoirs by
the Corps of Engineers, however, indicates that about 10 percent of
the suspended sediment would be sluiced through the reservoir.
Thus, the total annual sediment contribution to Pueblo Reservoir
would remain 944 acre-feet and a total of 94,400 acre-feet of storage
capacity would be required for the 100-year period.

- Data from existing reservoirs in which sedimentation has occurred
were used to estimate the manner in which sediment would be de-

‘posited in Pueblo Reservoir, At the end of 100 years sediment dep-

-ogition at Pueblo Dam could be expected to be 15 feet above the original

stream bed elevation. Based on a total capacity of 400,000 acre-feet,
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the allocation of capacity at the end of 100 years of operation would.
be as follows:

Storage " Aecrefeet
Flood control . 93, 000
Water conservation._..___.______.________ S U .-~ 210, 600
Sediment__..__ .. 94, 400
Dead storage *.. ... . . _____________T T 2, 000

Total 400, 000

110,000 acre-feet less 8,000 acre-feet sediment in the dead-storage pool,
BENEFITS

Of the 944 acre-feet of sediment which would enter Pueblo Reser-
voir annually, it is estimated that below that reservoir 751 acre-feet
would be prevented from being deposited in the existing reservoirs,

-canals, laterals, and on irrigated lands. No attempt is made to

evaluate benefits for preventing deposition on irrigated lands. Total
annual benefits are estimated to be $141,300 (table 10). :

hd . TapLe 10.—Estimated annual sediment benefits, Pueblo Reservoir

Dollar begefits | Estimated an- . :
: per acre-fost | nual sediment
Point of deposition or pickup sediment - | stopped from |Annusal benefits.

stopped from depositing
depositing (acre-feet)

Bedload plckup_.. ._..___ e oo 0] 110 fomeooemmo

Suspended load plekup. .. ... 7T T ) T R
John Mariin Reservoir: .

Irrigation storage...... e e : 5329 104 : $34, 200

Flood control._____ 527, 2,200

Cfi-channel reservoirs_ .. cveooo oo icaaeoo oo, : 60 19, 700

ANRIS. . e ) 89 14, 200

Laterals. .. ... .. 89 71, 000

Trrigated land. . ______ . b1 R

Total. .. oo o.. 944 141, 300

1 No beneﬁts.
? Not evaluated.
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Cuaarrer IX. Municirpar WaTeER
PRESENT DEVELOPMENT

Municipal water supplies for cities and towns on the western slope -
are obtained from mountain streams, springs, or shallow wells. The -
quality of water varies from excellent to good, and supplies are ade-
quate for present and anticipated needs.

The quantity of municipal water available on the eastern slope is

‘barely adequate -at present, and with anticipated future population

increases, additional municipal water supplies will be needed, particu-
larly by Pueblo and Colorado Springs. Generally, the quality of
water in the Arkansas Valley is poor, and in many towns-the water
must be treated for industrial use. Canon City, Pueblo, and Rocky
Ford are supplied municipal water from the Arkansas River; Colorado
Springs obtains its water supply from the slopes of Pikes Peak; and the
remaining towns are supplied from tributary streams, springs, and
wells. Some artesian weils and springs supply soft water to a few
towns along the Arkansas River, but at present practically all artesian
‘wells are pumped, as their original artesian characteristics have been
lost because the storage asccumulated through the ages has been

depleted. :
ANTICIPATED NEEDS

With the exception of the drought period of the 1930’s, the popula-~
tion of the Arkansas Valley has steadily increased since settlement first
began. Continued population growth is .anticipated. By the year
%O(ﬁ) it is estimated that 432,000 persons will be living in the Arkansas

alley.

Along with the increase in populatlon will come an increased demand
for municipal water. Approximately 17,000 acre-feet of water an-
nusally will be needed by cities and towns in the valley in addition to
their present supplies. Pueblo, Colorado Springs, and the valley
towns are already in urgent need of a supplemental municipal supply.
All towns in the valley except Colorado Springs need an improved
quality of municipal water. The following towns have expressed a
desire to receive municipal water from the Gunnison-Arkansas project:
Pueblo, Colorado Springs, Manzanola, Rocky Ford, La Junta, Las
Animas, Lamar, Crowley, Wiley, and Eads. Although Salida, Canon
City, and some other valley towns have not indicated a desire for
municipal water, they could be supplied from the project should the
need arise.

WATER REQUIREMENTS

Water requirements for the towns in the valley consist of irrigation,
domestic, commercial, industrial, and public uses. Irrigation of lawns
and gardens is the largest single factor affecting the water require-
ments. Thus, consumption during the summer months is much
higher than at any other time of the year. Industrial usage is rela-
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tively small. Més’t of the ]ar%, industries in Pueblo have their own
source of supply. Peak monthly demands in the city of Pueblo are
exceeding the amount of water that can be supplied through direct

diversion rights. The deficiencies are being met with the small
amount of transmountain water in storage and with the purchase of

water from other water users, which results in less water available

for those other worthy purposes. Past and anticipated annual con--

sumption of municipal water for the towns in the project area are
summarized in table 11.

TaBLE 11— Walter requirements

[Estimated future requirements based on population in the year 2000]

Total past con- Total futura con- e
sumption ' " sumption 1 Additional needed 2
Town Th a Thy a Th
Thousands ousands ousands
Acre-feet Acre-fect Acre-fest
)
°I£ Bgra}l;g;lr per year “ge%.agg;;,s per year ,O; ff#ggrs per vear
N
Coloradg Springs. - _._.aeeu- 2,868. 6 8,211 4,380.0 13, 442 1,711. 4 B, 231
Pueblo o 6,814.0 20, 966 8,322.0 26, 540 1,508.0 4 674
Manzanola. . ... 38.7 119 45.1 139 45,1 139
Crowley . v e 2.6 8 31.2 896 31.2 . 96
Rooky Ford 216.8 667 520.1 1, 598 T 520.1 1, 598
LaJunta_ _ . ocua- 526.8 1,621 797. 5 2, 450 787. 5 2, 450
217.8 669 305.2 937 |- 305, 2 937
12.1 37 34,7 105 3475 - 105-
9.4 29 20. 4 85 20.4 65
405.7 1,248 700.'4 2,150 700. 4 2,150
Total. . cevwmcecmecmm e 10,912. 5 33, 675 15, 156. 6 46, 522 5,674.0 17,345

t Based on per capits consumption of 200 gallons per day for Colorado Springs and Pueblo, 70 gallons per

day for Eads, aud 190 gallons per day for the remalning towna. N
% Data on additionsl needs can be derived mathematically from the other columns in the table only for

Oolorado Springs and Pueble which require supplemental project water. Needs for the other valley towns -

" are based upen complets project replacement of all existing murnieipal supplies.

SPECIAL WATER TREATMENT

The water which would be imported from the Iryingpan River
Basin is of excellent quality. The addition of that water to- the
Arkanisas River would tend to improve the present quality -of the
river water. Storage in the potential Pueblo Reservoir would
practically eliminate present variations in dilution and consequent
fAluctuations in hardness of the water in the river at Pueblo.

The water which would be furnished to Pueblo and the valley
towns below Pueblo would be purified in & potential treatment plant
near the Pueblo Reservoir site. Capacity of the plant would be
sufficient to treat 26,000 acre-feet annually for the city of Pueblo
including the present supply, and 8,000 acre-feet for the valley towns
below Pueblo. The central purification plant is included in the
project to provide treated water for Pueblo and the Arkansas Valley
towns at a reasonable cost. Of all the valley communities below
Pueblo, only Rocky Ford has a purification plant and its capacity is
barely adequate at present. Provision of individual plants by each
municipality would increase the cost of water to consumers and
difficulty in financing the cost of such ventures would be experienced

in some of the smaller towns. Alternatives for the central project -

plant include construction of a similar plant: (@) by the communities
as a cooperative enterprise, or (b) by a single community such as the




e s

02350 FRYINGPAN-ARKANSAS PROJECT 115

city of Pueblo which could charge the valley towns for the service
rendeted. The practicability of either of these alternatives would
depend upon the ability of the communities or of some entity such as
8 conservancy district to make necessary financial arrangements.

POTENTIAL DEVELOPMENT

The initial development includes facilities for supplying com-
munities with municipal water, Those facilities have been included
because of the need for the water and the service, the interest shown
by the communities, the obvious advantages and economies in con~
struction and operation that would acerue from a comprehensive plan,
and possible financial difficulties by the communities if they under-
take construction themselves. The entire municipal water phase of
the initial development is flexible and susceptible of elimination or
adjustment, in whole or in part, without greatly affecting the economic
feasibility of the remaining project. If the communities desire to
finance and construct the facilities as planned—or according to
another plan of their own devising—the Bureau of Reclamation wilt
render all possible assistance. ,

Under the initial development, 15,000 acre-feet of project water
would be allocated for municipal uses. An additional 2,000 acre-
feet of transmountain water belonging to the city of Pueblo would
be conserved by project facilities for municipal purposes. Of that
total quantity of 17,000 acre-feet, 5,000 acre-feet would be available
to Pueblo, 8,000 acre-feet to other towns in the valley (which includes
a reserve of 500 acre-feet for possible future requests), and 4,000
acre-feet for the replacement of municipal water for Colorado Springs.

In the analysis contained herein future requirements of the various

municipalities are based on conservative estimates of population and

per capita consumption. Although these requirements do not agree
with estimates by the individual cities and towns, it is generally
agreed that the 17,000 acre-feet of water made available by the
project for municipal purposes will meet the immediate needs with.
some allowance for future expansion. If in the actual negotiations
with the municipalities following authorization of the project it should
be determined that a greater quantity of water should be reserved for
future municipal demands, such an allocation could be made without.
impairing the conclusions of this report regarding financial feasibility
or payment.

Cities and industries

Colorado Springs—Istimates indicate that Colorado Springs will
require approximately 5,231 acre-feet of additional municipal water
by the year 2000. The initial development could provide only a
portion of that supplemental supply. A total of 4,000 acre-feet of
project water has been allocated to Colorado Springs. The plan
provides for pumping 2,700 acre-feet of water into the city system.
from Middle Beaver Creek. That water would be replaced for
irrigation use by project water. DBecause of transportation and
other losses involved in the irrigation replacement, 3,200 acre-feet of
replacement water would be required. The remaining 800 acre-feet.
of project water reserved for Colorado Springs could be utilized as
similar replacement in the event of future diversions from upper
Beaver Creek or from other drainages.
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The municipal water would be lifted approximately 140 feet into
the existing Colorado Springs municipal supply system beginning with
reservoirs located on the south slope of Pikes Peak. The pumped
water, regulated with the present supply, would generate energy in
the two municipally owned hydroelectric powerplants of the Colorado
Springs system.

The annual diversion of 2,700 acre-feet from the Beaver Creek
watershed would reduce the water supply for the downstream Skaguay
Reservoir, causing an annual loss of about 2,500,000 kilowatt-hours
of energy from the Skaguay hydroelectric plant, both facilities owned
and operated by the Southern Colorado Power Co. Estimates of the
annual gain and loss in hydroelectric power production as a result
of the diversion are as follows:

Annual
‘ Lilowott-kours
Gain at Ruxton and Manitou plants_.__________. e 7, 500, 000
Power required for pumping_ . .- — 500, 000
Loss at Skaguay plant. ______ e e —2, 500, 000
« Net overall gain in production. ... .. _.._.________._. 4,500,000

1t appears that the net overall annual gain of 4,500,000 kilowatt-
hours to the city of Colorado Springs would be sufficiert either (@) to
finance the construction of a transmission line for the replacement of .
power-lost at the Sk aguay plant or, (b) if sold, would result in revenues
sufficient for the city to reimburse the Southern Colorado Power Co.
In either event, s transmission line to the pumping plant would be
required. For the purpose of this study it has been assumed that the
debits and credits involved in the power transaction would be about
equal; therefore, neither the cost of the transmission line to the pump-
ing plant nor its extension of the Skaguay plant has been included in
arriving at the cost of the municipal water. . o

In addition to its hydroelectric use, water from Beaver Creek is also
used by irrigators in the Penrose-Beaver area and in the Arkansas
Valley. Coordination of the operation of Mount Pisgah Reservoir
on 0Qil Creek is contemplated in the necessary exchange procedure:
for the replacement to the Penrose area. This plan for replacement
involves the construction of a diversion dam on Oil Creek and a canal -
to the existing Brush Hollow Reservoir. A portion of the. storage

. space in Skaguay Reservoir now used for power water regulation could .

be made available for irrigation supply for that part of the area not
tributary to Brash Hollow Reservoir. :

Pueblo.—As shown in table 11, the estimated additional water
requirements for Pueblo by the year 2000 will be about 4,574 acre-feet.
Much of that supplemental supply, and a better quality of the present
supply, is needed immediately. In addition to providing treatment
for Pueblo’s present supply of 21,000 acre-feet which is diverted from
the Arkansas River, the initial development would make available an
additional supply of 5,000 acre-feet that would provide a reserve of
426 acre-fest above anticipated requirements.

The additional water would consist of 2,000 acre-feet from the
existing Wurtz ditch transmountain diversion and 3,000 acre-feet from-
the potential Fryingpan-Arkansas diversion. Although the Wurtz
ditch diversion is owned by the city of Pueblo, most of the yield is
lost to the municipality because of lack of adequate storage capacity.
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- Storage facilities of the initial development would enable the conserva-

tion of that water for municipal use.

Pueblo’s total supply of 26,000 acre-feet of water would be pumped
from the Pueblo Reservoir directly into the potential purification
plant where the water would be treated before being transferred by
dual pipeline 7 miles to the city’s distribution system. A reservoir
would be constructed near the plant to provide the additional storage
capacity required to supply the city’s peak demand. :

Valley towns.~The municipal water requirements for the eight
valley towns is estimated at 7,540 acre-feet by the year 2000. In
order to provide a reserve for those towns and possibly others, 8,000
acre-feet of project water has been allocated for the valley commun-
ities. The eight towns which have expressed a desire for project
municipal water are: Manzanola, Rocky Ford, La Junta, Las Animas,
Lamar, Crowley, Wiley, and Eads. The water for those towns would
be pumped from the Pueblo Reservoir to the purification plant by the
same pumping plant and penstock used to obtain the municipal water
for Pueblo. After being treated in the purification plant the water
would be carried down the valley by a main trunkline. Branch lines
would be constructed from the trunk line to Crowley and Eads.

Colorado Fuel & Iron Corp.—At the request of the Colorado Fuel
& Iron Corp., present owner of the existing Sugar Loaf Reservoir,
10,000 acre-feet of additional storage space would be furnished in the
project system for storage of an average of 4,000 acre-feet of additional
water from contemplated collection system on the upper Arkansas

River.

Listimated charges ‘ | S

Specific and joint construetion costs allocated to municipal water
are amortized at 2 percent in 40 years. The proportionate share of
the annual operation, maintenance, and replacement expenses is added
to these amortization costs in order to determine total annual revenue
requirements. o :

The estimated price that should be charged for municipal water in
the project supply system is $22.60 per acre-foot. An estimated
storage charge of $4.60 per acre-foot for the 2,000 acre-feet of Wurtz
ditch. water stored in project reservoirs and an estimated charge of
$3.60 per acre-foot for improving the quality of the present 21,000
acre-foot-supply should be paid by the city of Pueblo. o

In addition to the supply system costs, the cost of municipal
water to the city of Colorade Springs involves the following: (a)
Construction costs of pumping plant, penstock, and substation,
costs of power for pumping, and other operation, maintenance,and

‘roq]i)lacement expenses, (b) construction costs of diversion dam and the
i

Creek Canal, and the appropriate operation, maintenance, and
replacement expenses, and (cf the Gunnison-Arkansas system cost
for 3,200 acre-feet of municipal water. _ _

The city of Pueblo and the valley towns should pay the estimated
project system char%e and their proportionate share of the construc-
tion cost and annual operation, maintenance, and replacement costs.
of the pumping plant, penstock, and purification plant and the total

costs of the delivery facilities of those towns.

The estimated cost of municipal water to the various cities and
towns to be served by the project are shown in table 12. '
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:TaBLE 12.— Estimated costs of municipal water, initial development, Gunnison-
Arkansas project ‘

Unit-costs
Walter 1 o
sup- . 0tal
Units %)lied : : Distribution system | myea1 | qotal | anmual
- f?m[:,()e- SuI%ply - per 1per revenue
eL) ) SYSIOIY | biyrip- | Treat- | Delivery | 80re- 000
ing ment | facilities feet | gallons

) Cents )

-golcglado Springs_ ... _. 2,700 1&28.80 | ___ .. | $12.256 | $39.05 12.0 | $105,430
uzeblo: )
Wurtz diteh.____ ... 2,000 | 24,60 [3%4.95 | $11. 40 2,55 %3, 80 7.2 + 47,000
Present supply ... ... ___ 21,000 | 43.80 | 84.95 11.40 2.85 1 22 50 6.8 472, 500
Project water_.______________ 3,000 | 2260 { 34.95| 11.40 2,56 | 41,50 127 124, 56O
Valley towns:

TrounleYine ... .. _.____ 7,274 | 22,60 4.95 | 11.40 49,15 | 88.10 27.0 | 640,840
Crowley branch line.________ 96 22, 60 4, 95 11. 40 108.55 | 147, 50 45.3 14, 180
Eads branch line.._______._. 170 22,80 4,95 11. 40 216.95 1 26696 1  78.5 43, 500
Colorado Fuel & Tron Corp______ $4,000 [ 2200 jooo. | o 2,00 faeo_._ . 8,000
Water held for future demand.__| 1,260 | 22.60 | 4. 7" J P 22.60 6.9 28, 480
0121 RN (I R ) R S T 1,484, 410

B

L System price for 3,200 acre-feet replaced chargeable to the 2,760 acre-fect actually delivered.
* Storage charge, i

3 Includes assumption of present pumping costs.

{ Charge for improvement of quality of water.

8 10.000 acre-feet of storage space required for additional water to be sequired by the Colorade Fuel & Tron
Corp, from the Arkansas River, ‘

NorE. Costs of municipal featores amortized at 2 percent in 40 years.

Final determination of an equitable charge for storing the 4,000
acre-feet of water annually for the Colorado Fuel & Iron Corp. would
involve the summation of all factors involved in the acquisition of
-Sugar Loaf Dam and Reservoir from the Colorado Fuel & Iron Corp.
without detriment to the corporation’s present position. Inasmuch
as solution of these problems would require additional studies and
negotiations: after authorization, the cost of storing an average of
4,000 acre-feet of water per year has been only tentatively estimated
at $2 per acre-foot. : - '

BENETFITS

Benefits that would arise from making available 17,000 acre-feet of
additional municipal water to the cities of Colorado Springs, Pueblo,
and the Arkansas Valley towns below Pueblo are evaluated from the
cost 1of the cheapest alternative system that would provide equivalent
supplies.

The most economical source for obtaining an equivalent municipal
water supply is transmountain diversion. The “alternative system
would include facilities to collect and divert 15,000 acre-feet of water
from the Fryingpan drainage and enlargement of the existing Sugar
Loaf Reservoir to 79,000 acre-feet. In order to provide water equiva-
lent in quality to that made available by the project, it would be
necessary to bring the water by pipeline from the mouth of Grape
Creek at Canon City to a purification plant near Pueblo. The
purification plant and pipelines to Pueblo and the valley towns, as well
as the additional facilities required for delivery and replacement of
Colorado Springs additional municipal supply, would be the same as
those included in the initial development. ~The cost of this alternative
system is estimated at $33,575,000.
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- Amortization of this total construction cost at 2 percent interest
.over a 40-year period in accordance with established policy gives an
annual capital cost of $1,227,000. Adding the annual operation,
maintenance, and replacement expenses of $435,000 for the alternative
system makes a total annual cost of $1,662,000. This annual cost of
an alternative system is taken as the measure of municipal water

supply benefits accruing from the project.
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CuarreEr X. Fisg AND WILDLIFE
PRESENT AND POTENTIAL CONDITIONS

A preliminary statement by the Fish and Wildlife Service is included
in chapter XVI as a part of this report, .

The extension ‘of the South Side collection system to intercept the.
south forks of Hunter Creek, as described in chapter III, would pre--
vent loss to fishery values on the Roaring Fork River that might
result from any increased diversions through the Twin Lakes (Inde--
pendence Pass) transmountain diversion system now owned: by the
Twin Lakes Reservoir & Canal Co. by virtue of storage made possible-
to the project. Fnough additional water would be diverted by the.
Hunter Creek extension to effectuate the exchange in the most adverse:
years, It is anticipated that the amount of water to be exchanged:

“during the latter part of the summer of the minimum fow year would.
be about 3,000 acre-feet after allowance for losses has been made.
The water obtained via extension of the collection system to the south
forks of Hunter Creek would also help to preserve fishing in the Sugar
Loaf and Twin Lakes Reservoirs. L

The residual flows in the Fryingpan River and tributaries are those
recommended by the Fish and Wildlife Service and appear in its state-
ment included herein. These flows which were decided upon after-
several conferences among the Bureau of Reclamation, the State of
Colorado, and the Fish and Wildlife Service, were used in determining:
the yield of the diversion system. :

A part of the capacity of Aspen Reservoir in excess of replacement:
requirements woul_g be available for future use in meeting demands in
western Colorado. The water from the reservoir would eventually be
delivered to the Roaring Fork River at the reservoir outlet. The
pattern of delivery would be determined in such a manner as to best
satisfy the purposes to which the reservoir is dedicated and to preserve
the fishery values giving due weight to each use in accordance with the -
laws, regulations, and edicts of authority that exist or are to be con-
stituted to administer the benefits from the storage in the projected
Aspen Reservoir, _

The elimination of pollution of Twin Lakes Reservoir due to the
diversion of mine tailings into the reservoir from the Arkansas River
via the Snowden Canal 1s being studied. If feasible, this alteration in
plan would be incorporated in final design, '

COSTS AND BENEFITS

The Fish and Wildlife Service has tentatively advised the Bureau of
Reclamation that the preservation of fishery values on the Roaring
Fork River would justify the estimated cost of $2,179,000 required
to add the extensions to the project collection system. In considera-
tion of possible damages to fish and wildlife on the eastern slope, how-
ever, no overall projeet benefit is included.in the benefit-cost analysis.

120




other Federal agency should be seriously considered.

b

™D
) |
(e
futy 4

Cuaprrer XI. RECREATION
LAND ACQUISITION

A report by the National Park Service is included in chapter XVI.
Existing law does not permit the Bureau of Reclamation to purchase
land specifically for recreational purposes. Therefore, recommenda-.
tion by the National Park Service concerning land acquisition (see
p. 150) cannot at present be put into effect. The merit of the-
National Park Service’s proposal is recognized, however, as past.
experience on Bureau of Reclamation projects has revealed problems
resulting from the inability to acquire lands for the protection of
public use. :

RECREATIONAL ADMINISTRATION

Y

In chapter XVI, page 150, the National Park Service recommends
that recreational administration be assumed by the Bureau of
Reclamation or the governmental agency responsible for the adjoin-

ing or adjacent land. KExisting law does not permit the Bureau to
make expenditures for this purpose. Even if this authority were

granted in the future, administration by a qualified local, State, or
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Cunaprer XII. StrREAM-POLLUTION ABATEMENT

PRESENT CONDITIONS AND STREAM-POLLUTION PROBLEMS

No acute stream-pollution problems exist in the diversion area, nor

are they anticipated with the initial development. : ,
Stream pollution in the Arkansas Valley as a whole is not serious,
but its abatement is desirable, especially during periods of low river
flow. In a few isolated reaches, pollution from mining operations and
sewage disposal is a problem, but available information does not indi-
cate that stream pollution as it now exists creates a hazard so far as
agriculture is concerned. o .
" Preliminary investigations indicate that all water diverted from the

" Arkansas River for irrigation is satisfactory. The quality of water

on the lower reach of the river should be greatly improved as a result
of*storage and regulation of flood flows in the recently completed
John Martin Reservoir. | o
The dumping of sewage and industrial wastes in the immediate
vieinity of irrigation diversion works is rare in the Arkansas Valley.
The two major cities in the valley, Pueblo on the main stem of the
Arkansas River, and Colorado Springs on the Fountain River, have
primary treatment of sewage. Colorado Springs also has facilities for
chemical precipitation. . :
Untreated industrial wastes are important factors in the pollution

- of the upper Arkansas River and its tributavies in some instances.

The most apparent effects of industrial waste pollution on the main
stem of the river are observed below Leadville where tailings from the
smelter and mine drainage can be observed for a considerable distance
downstream. Most major industries, however, are located in towns.
where facilities are available for the treatment of industrial wastes.
The effect of stream pollution on municipal water supplies is not
dangerous. Only Leadville, Canon City, Portland, Pueblo, -and
Rocky Ford obtain municipal water from the Arkansas River, and
municipal water treatment facilities are provided at each of those

towns.
BENEFITS -

As the streum pollution abatement afforded by project development:
is only an incidental part of the project plan, no attempt has been

made to evaluate the resultant benefits. .
The initial development would import transmountain water derived
from melting snow on a heavily forested and practically uninhabited

watershed. The water would be of excellent quality from a bacterio-

logical and chemical standpoint. Although some improvement of
Arkansas River water would occur by dilution with the imported water,
adequate treatment of wastes is considered desirable to provide a
higher quality of water for irrigation, domestic, and industrial pur-
poses.

Development of the project would provide Pueblo and municipali-
ties below with a greatly improved water supply, as discussed I
chapter IX.
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Cuaarrer XIII. Financial ANALYSIS
BENETFITS

The multiple-purpose initial development would make a significant
contribution to the economic life of the West and the Nation. Bene-
fits would accrue locally because of flood contro} in the Arkansas Val--
ley and municipal and industrial water supplies for several communi-
ties in the project area. Irrigated agriculture in the Arkansas Valley
in Colorado would be more stabilized and the purchasing power and.
business activity of the area would be increased. Electric energy not
only would fulfill a local need, but the increased supply would assist
in meeting national requirements for industrial expansion to provide
employment opportunities for a constantly expanding population.

-

BENEFIT-COST COMPARISON

Measurable project benefits that would accrue from the multiple
purposes of the initial development are more than sufficient to sup~
port all project costs over the period of useful life of the works. For
purposes of analysis this period is limited to 100 years although the
principal project features would have a considerably longer life.
Annual direct project benefits to irrigators, power users, municipal
water users, fish and wildlife, owners of property in the Arkansas
Valley flood plain below Pueblo, and facilities below Pueblo Reser-
voir protected from sediment plus indirect benefits arising from irri-
gation and power development, represent a total 1.76 times greater
than all annual Federal project costs. As shown in table 13,.it 1s
significant that the sum of direct benefits alone is sufficient to sup-
port the annual project costs. Even though the item of $436,000
representing direct irrigation benefits to others in the form of wages

“and interest be deleted, the remaining direct projec'_t benefits would

still support all annual project costs.

In this comparison, project costs consist of the annual equivalent of
the net public investment in the project and the annual project opera-
tion, maintenance, and replacement costs required to keep the facilities
in working order for the entire period of analysis. Tﬁe net public
investment is an economic cost to the Nation and represents the sum
of the estimated construction costs plus an allowance for interest for
the use of Federal funds during construction and minus the present
wortk of terminal salvage value of principal project works.

Numerous other benefits, which are intangible but nevertheless real,
would also result from project development. Increased local pur-
chases and sales in towns and communities in the project area would
improve and stabilize the general economic conditions in the area.
New industrial developments and increased production at existing
manufacturing plants would be stimulated. Livestock output of the
region would be greatly enhanced becsuse of increased feed supplies
stermming from project development. Increased returns to State and
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Jocal taxing institutions and enhancement of Federal income-tax re-
ceipts would arise from project benefits. The availability of a large
block of hydroelectric power and high quality, adequate municipal
and industrial water supplies would stimulate industry, and, like ex-
panded irrigation, would result in the creation of new taxable values,
new economic opportunities, and increased purchasing power. IHydro-
electric power would conserve the West’s supply of coal, oil, and gas
reserves as a source of fuel and energy in homes, stores, and factories,
Furthermore, it would stimulate the extraction of the vast mineral
resources of the project area. The availability of a large block of
power would stimulate the market for electrical appliances, provide
increased comfort and convenience to residential users of electric
energy, and contribute to expanded commercial and rural development,
The power system planned would effectuate greater dependability and
continuity of electric service through the integration and coordinated
operation of powerplants and power systems. . ~
In addition to the protection afforded by the potential Pueblo Res-
ervoir, discussed in chapter VII, incidental flood control would be
provided by the various multiple-purpose reservoirs in the project.
Incidental Hood control would be effected by controlling flood flows
with the various multiple-purpose reservoirs when reservoirs level
might be below spillway crest and the available storage capacity could
hold jall or part of the excess water. ,

TaBLE 13.—Summary of benefits and cosis: Initial development

AVERAGE ANNUAL BENEFITS
Direct benefits:

Amount

Ivrigation: :

Direct benefits fo farmers____.__._ .. ... ___ e = $1, 065, 000

Direct benefits to others___ ____ e _ 436, 000
Hydroeleetric power_..._._ e e e e 2, 375, 000
Municipal water__. ... e 1, 662, 000
"Tlood control 1. __ .. e e 583, 000
SBediment control .. _ . ... _.. e e - 141, 000
‘Total direet benefits - . oo 6, 262, 000
Indirect benefits: : ' : _ o
Trrigation.. .o oo o e e e 1, 838, 000
Hydroelectrie power_ - .. e 1, 689, 000
Total indireet Denefits. ..o\ cen e oene 3, 527, 000

Total annual direet and indirect benefits.___._.__.._.__._ 9,789, 000

AVERAGE ANNUAL COSTS

Eatimated eonstruetion eost e i 147, 440, 000
Interest during eonstruction__ _ _ ... 8, 405, 000
Present worth of terminal salvage value. .. .. _____.____ —3, 332, 000
~ Net public investment. . ... 152, 513, 000
Project investment, annual equivalent cost . ___ . __________. 4, 165, 000
Adjusted operation, maintenance, and replacement_._..____..___. 1, 403, 000
~ Total annual equivalent Federal costs_.___..__.____... ... 5, 568, 000

Benefit-cost ratio: 1.76:1.00.

1 Tlood-control benefits of $583,000 reflect 1948 prices. Direet and indirect erop losses due to loods ($426,-
000) adjusted to 1930-44 average prices would reduce total annual beneflis to $303,500 and effect o decreass
in the benefit-cost ratto from L.76 to 1.00 to 1.72 to0 1.00,

¢ Nlot public investment amortized at 214 percent during 100 years,
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The addition of imported water and streamflow control in the
roject area would provide a measure of stream pollution abatement.
enefits would be derived from alleviation of the polluted condition
of streams in some areas. Although these benefits are not measurable
in monetary terms, they are, nevertheless, real and important to the
health and general welfare of the project area, S
Project gevehpment would provide facilities for increasing - the
national strength with food and fiber, power, industry, and mineral
development. More extensive agricultural and industrial develop-
ment of the Rocky Mountain region is an important factor in the
promotion of national security and the expansion of the national

economy. .
COST ALLOCATION

The total construction cost of the initial development of the Gun-
nison-Arkansas project i3 estimated at $147,440,000, based on Qctober
1049 prices. Estimated annuai operation, maintenance, and repiace-
ment costs for the period of repayment of reimbursable costs amount
to $1,335,200. L

Construction costs have been allocated to the functions of irriga--
tion, power, municipal water supply, flood control, and fish and
wildlife conservation. Flood control provides national benefits, and
construction costs allocable to that purpose are a national responsi-
bility under existing national policy. Likewise, existing law provides
that costs incurred for fish and wildlife purposes are & national re--
sponsibility. Sediment control benefits also are considered to be of
national value; however, existing law does not provide for antalloca-~
tion of cost to that purpose. Allocations of costs to irrigation,
municipal water supply, and power are returnable through revenues.
All annusl project costs for operation, maintenance, and replacement
purposes are considered to be financed by the revenue producing
functions. ‘ : .

As of July 1, 1949, a total of $336,000 has been spent on the investi-
gation of the initial development of the Gupnison-Arkansas project,
of which $200,000 has been general investigation funds and the-
remainder Colorado River development funds. The cost of investiga~:
tions (expended from general investigation funds) is not specifically .
showr in the total estimated construction cost of the initial develop-
ment. The percentages included in the estimate for investigations and
engineering and administrative aad general expense are considered-
adequate to cover the cost of those items including the investigations
accomplished. .

A number of methods of cost atlocation were considered for applica-
tion to the project. Among these were the equal apportionment
method, the vendability method, the benefits method, the use of
facilities method, and the alternative justifiable expenditure method.
Analysis of those approaches indicates that all but the alternative
justifiable expenditure method have serious limitations for application
to the project.

The equal-apportionment method is essentially a rule of thumb
since it divides joint costs equally among all of the project functions.
The result, therefore, could not be supported by benefits or the costs of
alternative single-purpose projects. The vendability method has wide
application in private industry where commodities are priced in a

35002—53—-—9




aa2%11

126 FRYINGPAN-ARKANSAS PROJECT

competitive market. With the possible exception of power, however,
the project purposes are not subjected to a competitive situation.
Hence, this method is inappropriate. The benefits method is not
defensible because the costs of alternative means of accomplishing
the same benefits are not considered. The physical nature of the
project is such that it would be difficult to apply the use-of-facili ties
method which is generally based on reservoir capacity or water release
statistics.

The alternative justifiable expenditure method of cost allocation
- overcomes all of these objections and is the most appropriate for use.
It is a version of the benefits method in that the costs of alternative
single-purpose facilities or maximum justifiable investments, whichever
are less, are taken as relative values of costs ascribable to the various
project purposes. This method is based upon the estimsated costs of
the most economical substitute single-purpose facilities in the area
which would provide benefits equivalent to those afforded in a multiple- -
purpose structure for each of the projeet purposes, such as power,
trrigation, municipal water, and flood control. The joint costs of the .
multiple-purpose facilities are apportioned on the basis of the differ-
ences between the alternative justifiable expenditures for single-use
facilities and the specific costs of facilities provided solely for each use
in the multiple-purpose project. In the case of fish and wildlife con-
servation the allocation ig limited to the cost of added and enlarged
features specifically for this purpose in the western slope diversion
area. The allocation of costs for the project are shown in the following

tqble.

TaBLE 14,—Allocation of costs and appoitionment of annual expenses

Total allo-

Alfernative
A ' Specific ;
Purpose justifiable Joint cost 4
expenditure cost cation
Trrigatton.. . .o $81, 097, 000 0| $59,930,000 | . $59,930, 000
: 338, 576,000 | $18,.050, 000 11, 473, 000 29,522, 000

" Municipal water.___. ]
42, 148, 600 34, 021, 000, 6,011,000 { .- 40,032,000

Hydroslectric power.

Flood control. _______ 21, 347, 000 ] 15,777,000 (- 115,777,000

Fish and wildiife s___ . 2,179,-000 2,179, 000 . |} ;'-.2. 179,000,
b U 180, 348, 000 &4, 250, 000 03,190,000 |. 147,446, 000

Apportionment of annual operation, maintenanee,
and replacement expenses

Irrigation .. . e 0 $76, 080 |- $76, 080
Munielpal water. .o $391, 580 13,490 405, 070
B OWOL . e et | e - 848, 990 7,060 854, 050

Total. e e 1,238, 570 06, 630 1, 335, 200

I This amount {3 supportable also on tha basis of Departmsnt of the Army policy which provides for capi-
talization of henefits (evaluated at eurrent prices) at 3 percent interest for s 50-year period of analysis
{§583,000 divided by annuity facter 0.03886565 equsls $15,000,000).

2 Allocation limited to added costs.

REVENUES

Of the total costs of $147,440,000 for the initial development,
nonreimbursable construction costs of $17,956,000 allocated to food
control and fish and wildlife conservation represent only about 12
percent. The balance of $129,484 000 or approximately 88 percent
of the total cost would be returned by revenues from power, municipal
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w?)tier supply, and irrigation. Project finances are shown in detail in
table 16. '

The operating plan for the project irrigation and municipal water -
supply systems as envisioned in these studies involves the formation
of a conservancy district in the benefited area. If the conservancy
district should be limited to irrigation, the Government would deal
with other entities for municipal water service. Project water would
be delivered to the conservancy district or other entities at established
bagic rates per acre-foot within the payment capacity of the water
users. The total annual revenues from irrigation and municipal
water charges used in the financial studies are based on delivery of
average quantities of water annually over the respective investment
retirement periods. In the final analysis, however, annual revenues
would depend upon the quantities of water actually delivered each

ear. .. -

d In addition to paying the charges for storage and delivery of, project -
water, the conservancy district should levy an ad valorem tax on
taxable property within its boundaries that would benefit from the
initial development and pay the net proceeds of that tax to the
Bureau. Revenues from the basic charges and the net proceeds from
the ad valorem tax, together with power revenues assigned to irrigation
costs, would be adequate to retire the construction costs allocated to
irrigation and municipal water supplies and the annual operation,
mamtenance, and replacement charges associated therewith. It is
estimated that the net proceeds from the conservancy district ad
valorem tax would always be adequate to cover the annual operation, -
maintenance, and replacement expenses chargeable to irrigation, |

The conservancy district would include all or parts of, but may not
be limited to, the following counties: Lake, Chaffee, Fremont, Pueblo,
Crowley, Otero, Bent, and Prowers. These counties contain most of
the irrigated land along the Arkansas Riverin Colorado. The assessed
valuation for those counties is shown on the following table:

TapLE 15.— Assessed valuatz’én, 1844

A Total county Total county
County: taluation County—Continued - valuation
© Bent...___....____.._ $10, 849, 000 Pueblo_________..___ $63, 921, 0600
Crowley_._.. .. __._. 5, 698, 000 Lake ... .____..____._ 25, 860, 000
Fremont .. __._._.__. 14, 047, 000 Chaffee_ ... _____ 7, 247, 000
Otero. .. __.._.___ 22, 918, 000 —
Prowers_.__........ 14, 973, 000 Tobtal. ..o 165, 311, 000

Norg,—Miscellaneons ateas to receive general benefits may be added as experience dictates,

Although the total assessed valuation for the 8 counties is $165,~
311,000, parts of those counties may lie outside the boundary of the
conservancy district. For that reason approximately 80 “percent
of the total or $182,249,000 has been used as representative of the
‘valuation of those parts of the 8 counties and outlying areas which
should be included within the district upon which & tax levy could
be imposed. A 1-mill levy applied against the valuation of $132,-
249,000, less 10 percent for administrative costs of the conservancy
district, would produce an annual revenue of approximately $119,000.

Of the total initial development construction cost allocated to
irrigation, which amounts to $59,930,000, 82 percent, or $49,048,400,
would be returned from project hydroelectric power and municipal
water revenues and the balance of $10,881,600 would be returned by
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the conservancy district during a period of 40 years. On the basis
of average farm prices prevailing during the ‘6-year period, 1939
through 1944, it is estimated that the conservancy district would
expect to collect, on the average, $229,120 annually as net irrigation -
revenues. Of this total, $204,120 would be obtained from the de- -
livery of 56,700 acre-feet of supplemental irrigation water at $3.60
per acre-foot and $25,000 would ‘come from a charge of $2 per acre---
foot ' on the net additional imported Twin Lakes water. In 40
years that annual return would retire a non-interest-bearing debt
of $9,164,800. The ad valorem tax levy by the conservancy dis-
trict would return an estimated $119,000 annually, but annual irri-
gation operation, maintenance, and replacement expenses of $76,080
would leave a balance in ad valorem tax receipts of $42,920. In
40 years that amount would retire a non-interest-bearing debt of
$1,716,800. An additional charge will be collected from the water.
users who would receive the benefit of having winter water stored in
project reservoirs and released to them during the irrigation season
1f an equitable value, determined after further study, could be agreed
upen. This possible charge has not been considered in the analysis.
No deveIOf)ment period for irrigation is deemed necessary as only
supplemental water would be supplied in the initial development.
Gross annual municipal water supply revenues would total -
$1,484,410. This includes $405,070 for annual operation, mainte-
nance, and replacement charges leaving net annual revenues of
$1,079,340. A total net revenue of $43,173,600 would be obtained
during a 40-year period which would retire the investment of $29 -
522,000 with interest at 2 percent and leave a surplus of $8,531 at
the end of the 40th year. The annual operation, maintenance, and
replacement costs of $405,070 consist of $13,490 sttributable to the
project water supply facilities and $391,580 associated with specific
f&ci{ities of the municipal water distribution system. : -
Hydroelectric power revenues would retire a major part-of all con-
struction costs of fhe initial development. The annual sale of 370
million kilowatt-hours of firm energy and 97,125,000 kilowatt-hours
of secondary energy at anticipated average rates of 5.5 mills and 3.5
~mills, respectively, would provide a gross revenue of $2,374,938 each
year after the last powerplant investment. Deductions for power
operation, maintenance, and replacement expenses would leave an
annusal net revenue of $1,520,888, which would retire the $40,032,000
of project cost allocated to power with interest at 3 percent during
a 50-year period and leave a surplus of $243,264 in the final year.
Application of muuicipal and industrial water and power intarest
components to ‘that portion of irrigation costs which is beyond the
ability of the irrigators to pay would retire in 38 years the $49 -
048,400 irrigation costs to be met by those revenues.  Of that total,
power revenues would pay $35,478,000 and municipal and industrial
water revenues would pay $13,570,400.
At the end of the final year the earned cumulative surplus would

amount to $251,795.

! $3.80 less operation, maintenance, and replacement costs on the diversion system now owned snd oper-
ated by the Twin Lakes Reservolr & Canal Co.
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EFFECTS OF POSSIBLE MODIFICATIONS

In the groject plan every effort has been made to consider the
optimum balance among project functions, maximum benefits over

costs, and the best fulfillment of the needs of the project area. How- .

ever, some changes in the project plan, prior to construction, involvin,
functions not now authorized, modifications of the plans for municipa%
water. supply, increased power production, or increased irrigation
revenues are possible as they might be indicated by the emerging needs
of the people to be served or because of changes 1n Federal and State
laws and regulations.

Future authorization of an allocation to sediment control would
amount to about $3% million based upon the benefits accruing to that
purpose. This allocation would effect decreases in the allocations of
joint costs to other purposes. The docrease, however, while lowering
the total amounts allocated to each of the other functions would be
insufficient to have an appreciable effect on power or water-service
rates or on the length of retirement periods.

I future recreation studies and investigations show a need for devel-
opment of recreational facilities appurtenant to any of the project

features, the addition of such facilities and an allocation of costs to -

this function would have only a slight effect upon project finances.
Should any amount of joint costs be allocated to recreation, the
retirement period would be shortened correspondingly.

Any reduction in scope in the plans for municipal water supply
would tend to increase the allocations of water to other functions and

result in a net loss in project revenues. However, additional irrigation

revenues would be realized because of the change in use of water from
municipal to irrigation purposes. The investment retirement periods
for irrigation and power would be increased in proportion to the extent
of any reduction in the scope of the plans for municipal water supply.
Such modification would not have serious effects on projeet finances.
To illustrate this point, the elimination of all municipal water supply

from the project would lengthen irrigation and power retirement

periods to only 60 years. ‘

Nonparticipation in the project municipal water functions by the
city of Colorado Springs would either increase the municipal water
rates to other cities and communities or lengthen the retirement period
for municipal water. Additional revenues would be realized from
irrigation as & result of converting to irrigation use the muaicipal
water intended for Colorado Springs but would not adversely affect
the retirement periods for irrigation and power.

Elimination of branch pipelines to the communities of Crowley
and Eads would have little effect upon project finances. The small
amount of water allotted to those towns could be absorbed by other
towns along the valley trunkline or its use converted to irrigation.,

Should the cities of Colorado Springs and the Arkansas Valley
towns choose to finance and construct the municipal water distribu-
tion system, consisting of the added facilities to deliver water into the
Colorado Springs system, the filtration plant, and valley pipelines,
either in whole or 1n part, the financial plan would not be seriously
affected. If the entire distribution system were constructed by the
local communities, it is probable that the retirement period for
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irrigation would be lengthened to somewhat over 50 years because the
assistance provided by municipal water revenues in the liquidation of
irrigation costs would be reduced. Construction of only the purifica-

“tion plant by the local communities would not affect the retirement

period. However, the interest component of municipal water rev- -
enues would be less and the use of more hydroelectric power revenues
for liquidation of irrigation costs would be required.

The possibility of increased power revenues arising through the
exchange of water via the Fryingpan diversion, Sugar Loaf and Twin

- Lakes Reservoirs in the interest of preserving fishery values, the pro-

vision of additional head at the Pueblo powerplant, and an exchange
of energy with the Colorado Fuel & Iron Corp., as discussed in chapters
I11 and VI, would reduce the retirement period for power and provide
greater overall project revenues,

Tn the event the State laws dre revised to permit charges for the use
of return flows and to provide a basis for such charges, increased .
revenues from irrigation would be possible which would reduce the
balance of irrigation costs to be retired by the interest components
of ‘municipal water and hydroelectric power revenues. The length
of the irrigation retirement period, however, would not be affected.

If a service charge for the conservation of winter water should be
agreed upon, it would increase irrigation revenues but would not

shorten the retirement period.
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and preparation of this report by the following: Corps of Engineers,
Department of the Army; Geological Survey, National Park Service,
Fish and Wildlife Service, and Bureau of Mines, Department of the
Intesior; Soil Conservation Service, Forest Service, Bureau of Agri-
cultural Economics, Extension Service, and land-use coordinator,
Department of Agriculture; Bureau of the Census and Weather -
Bureau, Department of Commerce; Federal Power Commission;
Federal Land Bank of Wichita; Public Works Administration; Works
Progress Administration; Civil Works Administration; Federal Emer-
gency Relief Administration; Colorado Agricultural and Mechanical
College; Rural Electrification Association; Isaac Walton League;
Colorado Water Conservation Board; Colorado State Planning Com-
mission; Colorado State Engineer’s Office, including division irrigation
engineers and district water commissioners; Colorado Game and Fish
Commission; Colorado State Highway Department; Arkansas Valley
Ditch Association; Water Deve%opment Association of Southeastern
Colorado; Colorado River Water Conservation District; Uncompahgre
Water Users’ Asgociation; several other Government, State, county,
and civic organizations; and various railroads, corporations, munci-
palities, cenal and irrigation companies, chambers of - commerce;
business establishments, farmers, ranchers, and individuals interesteéd
in project development, S

GEOLOGICAL SURVEY

The Geological Survey has provided important information on
streamflow and mapping throughout the area included in the project
plan. Additional data on surface and groundwater and sedimentation
which could be obtained by the Geological Survey would be useful
in the operation of the potential Gunnison-Arkansas project. Maps,
planometric and topographic, are urgently needed for further project
investigations by the Bureau of Reclamation in the area. A compre-
hensive mapping . program should be initiated by the Geological
Survey in order that complete coverage of the area may be made.
Investigations should be initiated to determine the nature and extent
of the natural resources within the project area. Included in these
studies should also be a determination of the location, character, and
value of mineral properties. ' :
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NATIONAL PARK SERVICE

The National Park Service has made a preliminary investigation
of the recreational aspects of the project. A condensation of its
reconnaissance report is included in this substantiating - report,
It 18 important that these studies be continued to develop basic data
necessary to keep this phase of the planning and development.-abreast
of other activities. ,

FISH AND WILDLIFE SERVICE

The Fish and Wildlife Service has also carried out preliminary
investigations of the project. Its preliminary statement and general
recommendations are included in this report. A more detailed report
18 being prepared by the Fish and Wildlife Service.

Further study is required to determine the net effect on fish and
wildlife of construction of the Aspen Reservoir and enlargement of the
Sugar Loaf and Twin Lakes Reservoirs. Additional studies are also
required to determine the effects of depleting the Arkansas River
above Salida and increasing and regulating flows between Salida and
Pueblo. The .development of a small constant-level lake in the
borrow-pit area below the potential Pueblo Dam and improvement
of the old river channel through the city are further recreational
possibilities that should be investigated before the overall effect of -
the project on fish and wildlife can be fully evaluated.

BUREAU OF MINES

The Bureau of Mines has reviewed earlier drafts of the report and
has expressed the need for comprehensive studies to determine the
potentiality of the mining industry in the project area which has
produced roughly a billion dollars i gold, silver, lead, zine, copper,
and molybdenum, and is still considered one of the more important
sources of minerals in the West. This Bureau has stated that the
availability of ample low-cost electric energy would no doubt
materially contribute to maintaining a thriving mining industry.
A study and a report on the potentiality of the mining industry in
the area should be completed for use in additional planning.

BUREAU OF LAND MANAGEMENT

The Burean of Land Management -and its predecessors, namely
the Grazing Service and the General Land Office, have been partici-
pating in the process of collection of information on land patterns,
classification of lands, and the performance of cadastral surveys on
public lands. As the development of the project progresses, certain
- additional work by the Bureau of Land Management will be required.
Classification of public lands affected by the project should be com-
pleted. Withdrawals in some cases will be necessary. Surveys by
the Bureau of Land Management to establish the validity of mining
claims wil]l be important in the areas where rights-of-way are to be
purchased for the construction of project features. This work should
be done well in advance of the need for rights-of-way. The study
factors affecting water production on adjacent public lands or in
catchment areas contributing to project reservoirs are important.
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DEPARTMENT OF AGRICULTURE -

A Department of Agriculture investigations of the project area were
|1 conducted by the Soil Conservation Service and by tﬁe 11“01est Service.
The Soil Conservation Service has a major interest and responsibility

in the project area through its watershed improvement program which

would complement major flood-control works along the main streams

o _to give the most complete protection that can be justified for the entire
C basin. It is also respounsible for technical assistance to the soil conser-
vation districts organized on the project lands. Snow surveys made

by the Soil Conservation Service provide essential data for use in esti-

mating streamflows. Many of the facilities and features of the poten-

tial Gunnison-Arkansas project will be located in the national forests

and on withdrawn lands within the exterior boundaries of the national
forests. Many of the various uses already authorized on those and
adjacent lands may require adjustment. Watershed management on

these forest lands 15 of great importance and will influence the useful

life of the project. Full cooperation between the Forest Service and

the Bureau of Reclamation is essential through all the stages of plan-

- - mning; development, and operation. : S :
Experiences of these agencies reveal the vital importance of water-

shed development for conservation and the need for beneficial range
management practices so that soil erosion will be retarded and vegeta~-

tive cover will be improved. - The accomplishment of these aims would,

the Bureau believes, reduce sedimentation of streams and reservoirs,

ald in regulation of runoff, reduce floods, ard make available a more
reliable and possibly increased water supply for irrigated.agriculture.

Further investigations in this field and development of this type of

& congervation program are urgently needed in connection with the

project plan. - _

‘ FEDERAL POWER COMMISSION

The Federal Power Commission has been kept advised of power
developments of the initial development during the investigations
thereof and has been cooperative in reviewing earlier drafts of the
report. : : : :

Iin order to determine the type and time schedile of power develop-
ment best adapted to the needs of the area, the power potentialities,
markets, and transmission system should be restudied concurrentl
with the progressive development of the project in conjunction wit
the Federal Power Commission.

CORPS OF ENGINEERS

The Corps of Engineers and the Bureau of Reclamation have
cooperated closely in determining the relationship between flood and
‘conservation regulation and in determining flood control and sediment-

* control benefits, The Corps of Engineers is one of the principal
garticipants in the cooperative stream-gaging program which has

een carried on in the project area. The work of the Corps of Engi-

neers in that regard should be continued to provide an inventory of

water resources for. planning future development and for use in
connection with current investigations. Further investigation of these

P T S g S
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important elements must be continued and the results carefully con-
sidered in order that maximum benefits may be obtained from the
project plan. C

‘ PUBLIC HEALTH SERVICE

The Public Health Service has made a reconnaissance survey and
report on pollution conditions of the upper Arkansas River which has

been made an appendix to this report. These studies supgly the -

present needs of the Bureau of Reclamation; however, the additional
stream-pollution studies proposed by the Public Health Service and
the Colorado State Health Department under Public Law 845, 80th
Congress, will be important.in pointing out situations that should be
corrected in order that those situations attributable to present prac-
tices and natural causes may not be eventually cataloged as the end
products of reclamation development. : :

COSTS

_The estimated costs for all of the foregoing investiga,tioné are
included in the project estimadte. '

i
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Cuarrer XV. THe COMPREHENSIVE PLAN
POSSIBLE FUTURE_ IMPORTATIONS

Possible ultimate plans for the full development of the upper
Arkensas River Basin would call for the diversion of additional trans-
mountain water to the Arkansas Valley. If current and future studies
of within-basin project potentialities show that there is additional
water in the Colorado River Basin available for export to the eastern
slope, there are excellent opportunities for the use of such water
within the Arkansas Basin in Colorado. The initial development
could be expanded by diverting additional water from other tribu-
taries of the Roaring Fork River and from the Gunnison River to
the Arkansas River Basin. -

In any plan for possible expansion the original features of the initial
development would be retained. Those features, together with addi-
tional facilities for diversion and storage, could satisfy the supple-
mental needs of irrigated lands, provide water for the initia} irrigation
of thousands of acres of new land, fulfill the demands for municipal
water, and generate large blocks of hydroelectric power. Orderly
stage construction could be carried on in order to provide additional
water and facilities progressively as justified by economic conditions.

GUNNISON DIVERSION

Potential reservoirs and powerplants on the Gunnison River, with
appurtenant transmission lines and substations, are possible western~
slope developments that could be integrated with other facilities of
the plan for expansion of the initial development. Replacement stor-
age, long-term or cyclic storage, power possibilities, and recreational
considerations are among the many potent factors that should be
investigated more fully. ‘ o '

Water could be diverted from Anthracite Creek and Crystal River
and combined with the natural flows of the Slate and East Rivers to
be carried by canal to a potential Almont Reservoir on Taylor River
for regulation and diversion to the eastern slope. Hydroelectric
power could be generated at the dam by uniform releases of water for
downstream fish culture.

Diversions could also be made from Maroon, Castle, and Difficult
Creeks and the water carried to the Taylor River where it could be
regulated in the potentially enlarged Taylor Park Reservoir for trans-
mountain diversion. Power could be developed from water released
through a hydroelectric plant located at the bottom of a vertical shaft
lea,dinlg from that reservoir to & transmountain Gunnison-Arkansas
tunnel. :

A potential Gunnison-Arkansas tunnel, beginning at the Almont
Reservoir, could transport water to a point near, but at an elevation
about 800 feet below, the enlarged Taylor Park Reservoir. At that
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location, water released through the Taylor Park powerplant and the
combined flows could be carried through the Continental Divide to the
eastern slope. ' : .

The diverted Gunnison Basin water could enter the then-existing
Arkansas power canal constructed in the initial development. The
power canal and other features could be enlarged as required to handle
the additional water. A new water conduit system could be con-
structed from the Salida power plant to a potential Wellsville power-
plant and possibly to potential powerplant.sites on Texas Creek, at
Webster Park, and the Canon City from whence the water could be
returned to the Arkansas River.

Additional eastern-slope developments under an expanded plan
might include enlargement of the Pueblo Reservoir, enlargement of
the Horse Creek Reservoir north of Las Animas, construction of addi-
tional power-transmission facilities, and construction of additional

-main canals for the irrigation of new lands. Enlargement of the

Skaguay Reservoir and construction of a pipeline could be undertaken
for the purpose of obtaining additional municipal water for the city of
Colorado Springs by exchange procedures. In order to provide
additional municipal water to the Arkansas Valley towns below Pueblo,
the capacity of the valley pipelines could be increased by installation

of booster pumps.
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Cuaarrer XVI. Rerorrs BY COOPERATING AGENCIES

DEPARTMENT OF THE INTERIOR,
Fisa anp WiLpLire SeRvICE,
Orrice oF Tas Ruerowar Dirmcror,
Albuguerque, N. Mez., January 26, 1950,
Mr. Avery A. Batson, ‘
Regional Director, Region 7,
Bureaw of Reclamation,
Denver 2, Colo.

Drar Mr. Barson: Pursuant to the verbal request of Mr. T. R.
Swem of your staff, there is furnished herein a preliminary statement
of our findings to date covering the fish and wildlife aspects of the
potential Gunnison-Arkansas project, injtial phase. This statement,
according to Mr. Swem, is needed for inclusion in a project report
now being prepared by your Pueblo, Colo., area office. |

It has been agreed that this statement would be considered of a
purely temporary nature, pending completion of a standard Fish and
Wildlife Service report, and Woufd not include monetary values. It
would merely discuss the probable effects of the project on fish and
wildlife resources in much the same manner as had already been
presented to the State of Colorado policy and review committee,
Gunnison-Arkansas project. Accordingly, the following paragraphs
contain & discussion and summary of the findings of this Service
with regard to the initial phase of the GGunnison-Arkansas project,
but it should be emphasized that pending approval of a Service report
by the Director, Fish and Wildlife Service, this statement must be
considered as preliminary and subject to change at some later date.’

1. From the Special Report, Initial Development, Gunnison--.
Arkansas Project, Colorado, dated September 1949, it is understood
that the project would be comprised of the following major features:

(@) A replacement and storage reservoir on the western slope
(Colorado Basin) to be known as Aspen Reservoir, located on
Roaring Fork River about 1 mile above the town of Aspen, Colo.

(b) A system of tunnels and cut and cover conduits, extending
from the Fryingpan River to Lime Creek on the north and to the
headwaters of Hunter Creek (Roaring Fork watershed) on the
south, to intercept the runoff of the upper Fryingpan River and its
tributaries and Hunter Creek for diversion to the eastern slope
(Arkansas Basin).

(¢) A transmountain diversion tunnel through the Continental
Divide about 6 miles in length, extending from & point on Frying-
pan River at elevation 10,000 feet to elevation 9,908 feet on. the
Lake Fork of the Arkansas River about 3% miles above existing
Sugar Loaf Reservoir (Turquoise Lake).

(d) A storage reservoir on Lake Fork of the Arkansas River to
be known as Sugar Loaf Reservoir, to be formed by enlargement of
existing Turquoise Liake, a reservoir controlled by the Colorado
Fuel & Iron Corp.
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(e) A diversion dam on the Arkansas River at Snowden about
5 miles southwest of Leadville to divert water by means of
canal, 10 miles in length, to Twin Lakes. .

(f) Twin Lakes Reservoir (now controlled by Twin Lakes
Reservoir & Canal Co.) to be enlarged to a capacity sufficient
to store the water diverted from the Fryingpan and Roaring Fork
watersheds on the western slope as well as excess water available
in the Arkansas River at Snowden. The reservoir would also
be used to aid in balancing the demands for power and irrigation.

(9) A terminal storage and distribution reservoir to be known

. 88 the Pueblo Reservoir located on the Arkansas River 6 miles
west of Pueblo, Colo. ' :

(k) A power system, to be known as the upper Arkansas Valley
power system, consisting of 60 miles of power canals along the

- west side of the Arkansas Valley between Turquoise Lake and
Salida, diversion structures, 7 hydroelectrie powerplants, 8
substations, and 347 miles of {ransmission lines. ,

2. Aspen Reservoir would have a storage capacity of 28,000 acre-
feet. of water and would inundate approximately 3% miles of the
Roaring Fork River at normal high pool. We have no knowledge of
the proposed operation of Aspen Reservoir as yet, except that it would
store water for replacement of demands at Aspen and other future
downstream demands as they may develop. - .

3. Aspen Reservoir would appear to have sufficient capacity over
and above present needs to assure a relatively high and constant pool
elevation, but it cannot be evaluated until an operation plan is avail-
able. This plan would need to be correlated with maintenance of
adequate strearnflows to protect fish and wildlife in Roaring Fork: -
River downstream from Aspen Reservoir, o o :

4. It has been recommended by this Service, at regional level, that

- the following schedule of minimum streamflows be preserved at the

head of Aspen Reservoir:

, Average | 4 o toot Average [ 4 oo goos
Month second-feet FP¥ . Month ) seoond-feet | Acre-fes
flow (1,000) Aow (1,000}
(0711 U 44 2.7 || May_ 100 6.2
November_._......o..__.. a5 21 June.____.. ... 120 7.1
Decomber__ooonoooeo . 29 L8| July I 100 &3
‘ 26 L&l August oo oeoeoeoo. . 82 35
25 1.4 || September ..o . 44 58
24 L5
64 3.5 1S SO U 40.9

5. These minimum flows represent quantities below which, at par-
ticular seasons of the year specified, damage would accrue to the fish
and wildlife values of the streams involved. Therefore, whenever
the inflow at the points of diversion by the Twin Lakes Reservoir &
Canal Co. from Roaring Fork River and its tributaries shall be equal
to or less than that needed to maintain the recommended minimum
flows at the head of Aspen Reservoir, no diversions to the eastern slope
from the Roaring Fork or its tributaries should be made.

6. These minimum flows should also be allowed to flow below Aspen
Reservoir. According to Bureau of Reclamation studies, the average
annual runoff at Aspen was 95,700 acre-feet during the years 193144,
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a period of less than normal streamfiow. Present Bureau plans would
deplete the Roaring Fork at Aspen by an average 44,000 acre-feet
annually. Our recommended streamflows below Aspen would require
an average of less than 40,900 acre-feet, since recommended mini-
mums would not be maintained in years of less than average natural
runoff. But assuming a demand of 40,900 acre-feet for fish and wild-
life below Aspen Reservoir there would still remain an average of
10,800 acre-feet annually available for storage in that reservoir,

7. In order that recommended flows at the head of Aspen Reservoir
may be maintained to the extent that they would naturally occur
in the normal runoff of Roaring Fork River and its tributaries above
Aspen Reservoir, it would be necessary that the Twin Lakes Canal &
Reservoir Co. agree to refrain: from diverting water through its
collection system at such times as the natural flow of the Roaring
Fork River and its tributaries may be insufficient to maintain more
than the stipulated minimum flows at the head of the reservoir,

8. It is recognized that the company has a legal right to divert up
to 504 (tentatively, 621) second-feet without regard to time or total
quantity other than to protect existing rights on the western slope.
Should the company agree to forego diversions at such time as the
result would be detrimental to fish and wildlife resources on the
Roaring Fork River and its tributaries, it appears that the amount
of water which they might have diverted under such conditions could
be made avsailable to them in exchange by means of added diversions
through the Fryingpan collection system. ‘ :

9. The Fryingpan collection system would permit the average
annual diversion of 69,200 acre-feet from the headwater streams of
the Fryingpan watershed and from Hunter Creek. The system-
would be extended to include Last Chance Creek and Lime greek,
tributaries of Fryingpan River. Diversions from Lims Creek would
be limited to the flood months of May and Jume. The divertable
flow indicated above would be in excess of these recommended by this
Service for fish and wildlife preservation, which are as follows:

[Becond-fest]
At points of Nbe?r Norrie,
points ol elow june-
Month diversion tion with

North Fork
Ootober-March, inclugive. . ..o L. .15 30
April. . O 30 100
Ay e e e e e 30 150
June... - 30 200
July__. - 30 100
Angust. o . . 30 75
LB eI e e i ——————— 30 85

10. Tt will be noted that the above flows deviate from the recom-
mendations presented in & letter to Area Engineer Powell from Acting
Regional Director K. C. Kartchner, dated September 9, 1949, in
which the Figh and Wildlife Service recommended a flow of 125
second-feet in Fryingpan River below the North Fork in July and
100 second-feet in August. This matter was resolved in conference
at Glenwood Springs, October 31, 1949, upon Mr. Powell’s statement
suggesting flow of 100 and 75 second-feet, respectively, and advising
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representatives of this Service that it appeared physically impossible
for the project to secure the amount of water required and still main-
tain flows in Fryingpan River of 125 second-feet in July and 100
second-feet in August.

11. The Service agreed to the change on the basis that the flows
suggested by Mr. Powell give reasonable assurance of preserving
fishery values and are acceptable at this stage of project planning.
It should be understood, however, that the Service regards all such
recommendations as prefiminary in nature, as they would naturally
be - considering the type of report being prepared. Such matters
should be investigated in detail by the Fish and Wildlife Service and
the Colorado Game and Fish Commission at such time as it may
become necessary for your office to prepare a definite plan report.

12. To provide a supply of water which might be exchanged with
the Twin Lakes Canal & Reservoir Co., as explained in paragraph 8
above, the Bureau of Reclamation has planned to extend the collec¢-
tion conduit from Hunter Creek to the South Fork of Hunter Creek
and to enlarge the Fryingpan-Arkansas tunnel at an estimated increase
in the total cost amounting to $2,179,000. We feel that this cost
could be properly allocated to fish and wildlife preservation, since it
would be introduced solely to prevent loss of and damage to fish and
wildlife resources on the l%roaring Fork River and its tributaries.

13. Unless preconstruction planning, drafting of plans and specifi-
cations, and supervision during construction all reflect a mindfulness
of the value of natural resources, much of the good resulting from
maintenance of the recommended streamflows may be nullified. Con--
sequently, this Service.and the Colorado Game and Fish Commission
would like to be consulted regarding construction details insofar as
these might affect fish and Wilglife-reSOurees, which would include the’
number and location of access roads, alternative methods where cut -
and cover conduit might do irreparable damage, location and treat- -
ment of borrow pits and spoil-disposal areas, location of construction
camps, and other matters of similar nature.

14, The enlargement of Turquoise Lake, Twin Lakes, and the -
groposed operation. of Clear Creck Reservoir would result in lowered
shery values at all three sites. All three are open to public uge for
fishing, although they are privately owned. Turquoise Lake could.
be & much better fish producer under proper biological management.
It is little used by fishermen due to the fact that it is overrun with
suckers. The other two reservoirs, however, sustain an important
recreational fishery. Historically, fluctuations of Twin Lakes and
Turquoeise Lake have averaged about 11 feet, annually. Under the
proposed plan of operation, Sugar Loaf (Turquoise Lake, enlarged) and
the enlarged Twin Lakes Reservoir would have had an average annual
fluctuation of 56 feet and 36 feet, respectively, during a.period such

‘a8 from 1930 to 1941. The results of more recent studies show an
average annual fluctuation of 65 feet for Sugar Loaf and 21 feet for
TwingLakes in the period from 1921 to 1944. Clear Creek Reservoir
would fluctuate about 20 feet weekly in connection with its use as
an afterbay for Granite powerplant. ~There would be a further detri-
mental effect upon Twin Lakes Reservoir through the operation of
Snowden Canal if that canal should divert below California Gulch,
source of mine-tailing pollution in the Leadville area. It is recom-
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‘mended that the heading for the Snowden Canal be made above the
confluence of California Gulch and the Arkansas River.
y 15. Pueblo Reservoir would be located on the Arkansas River about
f 6 miles west of Pueblo, Colo. The location is in arid short-grass
prairie. Tree growth consists of a good stand of large cottonwoods
along the main river bottom and scattered patches of pinion-juniper
woodland on the hills. The reservoir basin is deeply incised by tri-
. butary gullies entering the main stream. Weather bluffs of shale and
v limestone form the sides of the main valley and its tributaries. The
reservoir would have an average annual fluctuation of 75 feet, based
upon water supply studies from 1921 to 1944. This, together with
the general unattractiveness of the site and the barren nature of the
soils, does not indicate much possibility for development of an im-
portant fishery. It is possible that a small borrow-pit pond, as at
John Martin Reservoir, would have far more value for fishing than
. the main reservoir, Wildlife values at this site would probably be
small, because of location and operating conditions. o
16, Of particular importance in connection with project reservoirs -
and to varying degrees in connection with other project features,
- isthe assurance of full public access to all areas where recreational use
may develop, excepting locations where special considerations re-
garding operation of the project would not permit. Since the program
of land acquisition in connection with a project such as this and future
policy in regard to use of lands acquired but not permanently inun-
dated are so closely connected with assurance of public access and
‘derivation of maximum fish and wildlife values, it is further recom-
mended that provision be made for the Colorado Game and Fish
Commission. and the Hish and Wildlife Service to cooperate in the
formulation of plans for land acquisition prior to the initiation of such
a program in connection with any of the project features. o
17. Flows .of the Arkansas River Woufd be drastically modified
in the reach between Snowden diversion and the Salida powerplant.
A comparison of natural versus proposed flows is presented in the
following tabulation: 4

Flow in second-feet

Average winter flow Average August flow

Loecation

Natural | Proposed| Percent j Natural | Proposed| Percent
flow flow residual flow flow residual

Between Salida and Lake Oreek_ ... 39 29 75 104 29 28
¥ Between Lake Creok and Granite gage___. 70 65 02 400 65 16
Between (ranite gage and Wapaco._..... 108 70 64 478 70 15
Betweon Wapaeo and Cottonwood Creelt_ 108 66 60 476 85 14
Between Oottonwood Creek and Chalk
o) T 130 B2 63 519 166 20
Between Ohalk Creek and S8slida power- .
plant . e 144 95 66 522 151 29

18. The value of the river above Salida would be reduced through
decrease in aquatic habitat. At the same time, the fishing pressure
on the smaller stream remaining might be expected to increase for a
time, at least, but at the expense of the residual population of game
and fish. Thus, the State Game and Fish Commission and very likely

10
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the Fish and Wildlife Service would find themselves burdened with the
difficult job of trying to maintain good fishing through artificial
stocking, Growing fish .in hatcheries 1s expensive.

19. The river below Salida powerplant would present a condition
in which winter flows would be more than double average natural
winter flows, or 544 compared to 212 second-feet. This does not
necessarily represent an unfavorable condition. But during the
summer, when average flows normally decrease in volume from 970
second-feet in July, 673 in August, 351 in September, and 304 in
October, flows with the project would be as follows: July, 735;
August, 670; September, 628; and October, 616 second-feet. This is
mgmﬁca,nt when it is understood that most fishing use now occurs
when streamflows begin to decrease after the middle of August. Tt is
believed that the attractiveness of this reach of the river would decline -
under the proposed with-the-project conditions. :

20. The project would supply about two-thirds of the sup plementalA
water requirements for 322,000 acres of inadequately irrigated land in -
the Arkansas Valley. At present these lands provide habitat for
waterfowl, fur animals, and upland game birds. Whether the net
effect of this project would be favorable or unfavorable in this ares -
is difficult to predict on the basis of present investigations. 1t appears
that benefits and losses might be so nearly balanced in the irrigated
ares as to be negligible, It is possible that means of increasing benefits
through proper management measures in connection with the project
might be possible, however, and this matter 1s being made the sub]ect
of further investigations.

This is, we repeat, a preliminary statement, but we trust it will meet
your present needs. There are many matters of lesser importance
which have not been discussed herein, They will be included in our
forthcoming report. There are also further possible, although less
probable, means of preventing loss, particularly in connection with the
Arkaénsa,s Basin developments, These will also be further ‘investi-
gate

We apprecmbe the cooperation that you and your stafl continue to
show in these matters of mutual interest, and i} is our hope that the
progress made will, in the final analysis, prove to be no less real than

apparent.

Vory truly yours,
Joun C. GaTLIN,

Regional Director,
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SUMMARY OF REVISED RECREATIONAL RECONNAISSANCE
REPORT, GUNNISON-ARKANSAS TRANSMOUNTAIN DI-
VERSION PROJECT, COVERING INITIAL DEVELOPMENT
ONLY, COLORADO, JANUARY 1950 ' -

A memorandum of understanding between the Bureau of Reclama-
tion and the National Park Service with reference to recreational
surveys on the proposed Gunnison-Arkansas project was entered into
December 12, 1946. ' :

The Reconnsgissance Report, Recreational Use and Development,
Gunnison-Arkansas Transmountain Diversion project, Colorado, was
distributed under date of May 1948. A revision of this report was
required because of subsequent changes made in Bureau of Reclama-
tion, project proposals. 'I(-‘lhis revision entitled “Revised Recreational
Reconnaissance Report, Gunnison-Arkansas Transmountain Diversion
Project” was completed and distributed in December 1949. The
following analysis summarizes the broader aspects of the revised
report,

The Gunhison-Arkansas project, a3 now planned by the Bureau of
Reclamation, consists of the initial development and other possible
additional expansions. The Bureau of Reclamation is seeking author-
ization of this first phase of development only at this time since it is
reported to have had sufficient study to support its economic feasibility
from the standpoint of irrigation and power. Consequently, this
summary covers only the initial development proposal. . :

The next possible phase, maximum gravity diversion, is bein
investigated further by the Bureau of Reclamation and is discusse
briefly in the revised recreational reconnaissance report. .

It is the intent of the revised recreational reconnaissance report
to present the findings, formulate conclusions, and to offer suggestions
for the protection and preservation of important natural, scenic,
historie, and scientific features in the project area. : ,

The initial development proposal is placed under two headings to
facilitate the recreational analysis: (1) the western slope covering
that portion of the project which is located west of the Continental
Divide, and (2) the eastern slope, covering that portion which is
located east of the Continental Divide. : '

I. WESTERN SLOPE

The project area is located in the southern portion of Colorado
within the boundary of the White River National Forest. The pro-
posed diversion works are situated entirely within the high mountains
and plateau region, adjacent to the divide, at elevations averaging
10,000 feet. They involve the collection of water in the upper reaches
of the watersheds of Fryingpan River and Hunter Creek, tributaries
of the Roaring Fork River, and diversion to the Arkansas River Valley
through the Continental Divide for the production of power and for
irrigation,
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The Fryingpan region is distinguished by a series of high forested
ridges, intervening tributarﬁ canyons, typical mountain meadows, and
rushing streams. Although the arca is attractive scenically, it does
not possess any noteworthy, outstanding, or unique features in this
respect, However, the combination of such -qualities as scenic
attractiveness, wildermess character, remoteness, and the excellence of
its waters for fishing makes it an important natural recreational area. -
“Access into this region is provided by State Road No. 104 which
follows the main stem of the Fryingpan River to the upper reaches of
its watershed. Along this road are located several guest ranches,
cabin camps, and lodges which depend on attractions of the Fryingpan
area for support. Two Forest Service campgrounds and a colony of
summer homes are also situated along the stream adjacent to the road. -
‘However, the greater part of the upper Fryingpan region is accessible
only by trails. This 1s apparently a reason that the upper drainage
ares has remained in its present natural state. : .

Residents of Colorado rely on the excellence of the fishing and
hunting resources of the Fryingpan ares for vacation and weekend
activities, and indications are that an increasing number of vaca-
tionists are being attracted to this area. It is estimated by the Fish
and Wildlife Service that approximately 18,500 fisherman-days are
spent annually along the 62 miles of the Fryingpan River below the
proposed diversion system and that big-game hunting in the project
area on the western slope involves 10,000 hunter-days. It appears
that the region of the upper tributaries of the Fryingpan and Roaring
Fork River watersheds is one of the few remaining natural areas in the -
- Colorado Rockies, except those incorporated in the wilderness areas

-or national parks, which has not been invaded by the development
of roads, mines, or other installations to the extent of impairmg its
natural character. Although the actual size of the potential diversion
ares is only about 50,000 acres, it is of sufficient importance recre-
ationally and scenically to warrant protection of these resources.

-The installation and operation of project facilities such as tunnels,
conduits, construction roads, work camps, utilities; etc., as. now
planned for the diversion of western-slope waters to the  Arkansas-
River Valley would impair the natural qualities of this region by
marring the scenic and esthetic character of the landscape and by
depleting streamflows. : :

The site of the other project feature on the western slope is Aspen
Reservoir located on the lower Roaring Fork River about 1 mile ashove
the town of Aspen, a highly developed recreational and resort center.
No important or unique recreational opportunities or scenic qualities
exist within the impoundment ares.

The value of this proposed reservoir for recreation is questionable
and_cannot be appraised fully until the final operational schedule is
available. In any event, it appears that recreational development
would be costly,. However, the expenditure of funds for development
may be justified by demand because of the location of the reservoir in
relation to the town of Aspen.

Although it is realized that the demands of our expanding economy
are comp%ex and that needs for irrigation, hydroelectric power, and
municipal water supplies may be great, it is also essential to preserve
the recreational and scenic qualities of the project area while stil]
utilizing its resources commercially.
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Accordingly, it is recommended if the project is authorized that
such authorization provide the necessary safeguards to these recrea-
tional and scenic resources in that final planning and execution of
construction work be undertaken in cooperation with the National
Park Service and with the Forest Service in the areas in which the
latter, as administering agency, is concerned.

Iin order to preserve noteworthy scenic values, tunnels should be
substituted for cut and cover conduits wherever economically feasible
in the potential diversion areas since the installation of this Jatter
facility requires considerable surface excavating and grading that
would be detrimental to the natural character of the terrain.

The location of spoil material from tunnels should be determined
as accurately as possible prior to construction operations so as to
effect the least possible damage to the existing landscape. :

Wherever new roads are necessary for access into the construction
areas for installation of diversion facilities, such routes should be held
to minimum number, and the standard road section should be held
to minimum width to reduce construction scars. Consideration
should be given to one-way routes with occasional turnouts.

The project plan should outline the length and locations of new
roads required for construction purposes. Prior to installation of
diversion facilities in the Fryingpan River-Hunter Creek areas, a
review should be made on the number of such access routes that will
be necessary for postproject operations and maintenance. All such
roads not needed further should be closed or obliterated upon ter-
mination of construction activities. o _

Fish and Wildlife Service requirements for minimum flows of the
Fryingpan River and Hunter Creek should be sustained in order to
preserve fishery values and protect the natural scenic aspects of
the streams, |

There should be close cooperation with the National Park Service
and the Forest Service in planning and locating access roads, con-
struction campsites, permanent buildings, borrow pits, canals, and
powerlines, and the disposition of spoil material from tunnels, con-
duits, etc., since they have a definite bearing on existing recreational
and scenic vaiues. - o

No important historic features were found within the immediate
areas of the proposed diversion in the Fryingpan-Hunter Creek ares
nor within the proposed Aspen Reseryoir site. Also, although exten-
sive studies have not been made, it is not anticipated that any impor-
tant archeological, paleontological, and geological features lie in the
western slope project area.

However, the Bureau of Reclamation should notify the National
Park Service of any historic, archeologic, or other scientific features
worthy of preservation which it may discover within the proposed
construction sites in this area.

II. BASTERN SBLOPE

The upper Arkansas Valley, in the project area from Leadville to
Salida, possesses outstanding scenic values, mainly because of the
backdrop provided by the rugged peaks and ranges of the Continental
Divide on its western flank. The valley itself would not be partic-
ularly important scenically without this spectacular background.
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The upper Arkansas River is not particularly attractive as it is laden
with mine-tailings sediment. Part of the land is within the bound-
aries of the San Isabel National Forest and is generally devoted to
ranching and mining aetivities. S

Recreational opportunities are present at a few artificial lakes in
the upper valley region between Leadville and Buena Vista, but the-
greatest attractions lie in the mounteain lakes, streams, and forests
‘above the valley. Existing reservoirs at Twin Lakes and Turquoise
Lake, both scheduled for enlargement in the initial development,
provide recreation advantages for the immediate region. The water
surface of each lake is fairly stable, as fluctuations average not more
than 10 to 12 feet annually, Twin Lakes is developed as a small
fishing resort. It is estimated that approximately 8,000 to 9,000
visitor-dayys annually are spent there. Of this number 6,600 are
fisherman-days. Turquoise Lake is used mostly by summer-home
occupants. Of its total use, about 600 visitor-days annually are .
devoted to fishing.

Clear Creek Reservoir just north of Buena Vista in the Arkansas
River Valley is scheduled for use as a powerplant afterbay. The
water content of the pool has been quite unstable in the past. Rec-
reationally, it is used chiefly for fishing, an estimated 2,600 fisherman-
days being spent here annually. :

The lower portion of the Arkansas Valley, which stretches over the -
Great Plains from Pueblo to the Colorado-Kansas State line, is devoted
chiefly to agriculture. Steel plants, iron foundries, and agricultural pro-
cessing plants are located in some of the principal cities. This section
of the valley has no particular value when analyzed from a scenic and
recreational standpoint. There are several existing reservoirs in this
region, but in general they are not suitable for recreational purposes
because of wide fluctuations of pool contents and salinity of the waters.

There appears to be a need for developed recreational areas asso---
ciated with water bodies in the plains region, particularly from Pueblo
eastward, as such opportunities are limited at the present time.
Residents of this area now have to travel to the mountains for suitable
recreation. The proposed Pueblo Reservoir, located about 8 miles
west of the city of Pueblo, offers a site in desirable relationship to a
concentrated portion of valley population. :

In general, project construction involving canals, tunnels, and
powerplants would not materially affect the scenic qualities of the
upper Arkansas River Valley. However, in a few instances, the pro-
posed power canal in the vicinity of Wapaco and on the ridge above
Brown’s Canyon, together with the diversion canal between Snowden
and Twin Lakes in the locations now planned, would create severe
construction disturbances as viewed from the heavily traveled valley
routes, highways U. S. 285 and 24.

The proposed enlargements of existing Twin Lakes and Turquoise
Lake (Sugarloaf Reservoir) to larger reservoirs would serve no added
purpose recreationally. Exchanging two existing lakes, both with
small annual Auctuations of water surfaces averaging about 11 feet
annually for larger bodies of water with greater fluctuations yearly
(Sugarloaf 56 feet and Twin Lakes 36 feet) and with wide variations
of water levels from year to year, will add no recreational advantages.
Trading two lake areas, on which recreational uses and developments
have been established and which are still capable of further expansion,
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for larger reservoirs with less potential fishery values and on which
facilities would have to be developed does not appear warranted from
the recreational standpoint. Consequently, no recreational benefits
would be gained by enlarging the present reservoirs.

Clear Creek Reservoir 1s to be utilized at its present capacity as an

afterbay for a potential powerplant. Although future operations of
the reservoir may provi(fe a rather unstable pool, its value reerea-
tionally may not be materially impaired since the present irregular
operational pattern has not been conducive to recreational use other
than fishing. No recreational development exists, and none appears
to be warranted in the future.
" From data now available on the proposed Pueblo Reservoir, it
appears that the vertical fluctuation of the pool annually and the
anticipated wide variance of water levels from year to year will not.
be favorable to recreational use or the establishment of planned
facilities. | , .

The installation of the potential power-transmission system extend-
ing from Pueblo through the upper Arkansas River Valley and over
the Continental Divide to Dillon may cause considerable damage to
the scenic resources of the region, and studies should be made to deter-
mine its best-location in relation to these values. .

Further study should be made by the Bureau of Reclemation of the
proposed operations of the potential Pueblo Reservoir and of reservoir
enlargement at Twin Lakes and Turquoise Lake in order to effect a
more stable pool in each case during the recreatioual season. Opera-
tions showing less annual fluctuation would reflect more favorably on
potential recreational values. - L

In the interests of preserving scenic values in the upper Arkansas
River Valley, the Bureau of Reclamation should exercise extreme care
in planning the locations of the following proposed canals so that un .
sightly construction sears may be minimized. ‘ '

(1) Johnson to Salida powerplant sites _

(2) Wapaco powerplant site to Clear Creek Reservoir ‘
(3) Wapac}c; powerplant site to & poiut approximately 2 miles
sout ' ' ' '

(4) Snowden diversion canal .

Locations of the potential power-transmission system extending from
Dillon through the Arkansas River Valley to Pueblo should be studied
in the field with the National Park Service prior to preparation of final
construetion plans. : ' :

Noteworthy historic features in the project area include the town-
sites of Dayton and Interlaken and the existing town of Twin Lakes
at the Twin Lakes Reservoir site; the abandoned Colorado & Mid-
land Railroad grade and appurtenances within the Sugarloaf Reservoir
site; and the Goodnight Ranch and various ghost towns and railroad
stations relating to the historic Santa Fe and the Denver & Rio
Grande Railroads at the Pueblo Reservoir site. In addition, the
whole project arca is lined by vital historic associations with the early
eras of exploration, fur trading, gold mining, and the railroad boom.

All of tﬁe reservoir sites indicated have sufficient historic interest to
warrant recognition of final development plans, perhaps in the form
of historical markers. Excavation of historic sites or relocation of.
historic structures in no case appears to be sufficiently justifiable to
warrant the expenditure of funds. However, it is desirable that a
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complete pictorial record of the historic sites and settings be obtained
through photography. ' '
Prehistoric and historic Indian sites are numerous through the lower -
Arkansas Valley, but, with the exception of one small campsite in 'the
Pueblo Reservoir site, none are known to occur in the proposed
reservoirs or other project areas. However, the entire Pueblo
Reservoir has not as yet been adequately surveyed, and future work
may reveal additional sites that might require further attention.
The proposed areas along the upper Arkansas River from Leadville
to Salida, including Sugarloaf, Twin Lakes, and Clear Lake, have not
as yvet been surveyed. However, it is not anticipated that there will
be any importent sites located here that will be affected by project
construction. Some additional survey and possible limited  testing
will be done in Pueblo Reservoir by the department of anthropology of
the University of Denver. ' o - S
Although no known fossil exposures exist in any of the proposed
project areas, it is possible that such might be uncovered during
certain of the construction activities, and it is suggested that a close -
wateh be kept during construction and that the Smithsonian Institu-
tion or National Park Service be notified if any fossil remains are
discovered. : . :
The following are National Park Service recommendations that
apply to the entire initial development proposal. : -

Sufficient: land should be acquired by the Bureau of Reclama-
tion at each reservoir to allow for any recreational activities that
may develop. In addition, adequate land should be obtained
for proper control of the shoreline at full pool and for a reasonable
distance back from the shoreliné to allow for passage of the public
around the pool except in areas not open to the p?l%)lic for reasons
pertaining to operations or other project functions. a

Any recreational activities that may develop at the reser-
voirs should be administered by the Bureau of Reclamation or
thedgovernmentszl agency responsible for the adjoining or adjacent
lands, ‘ -

In clearing of trees at reservoir, care should be taken to hold
the clearingline as near the normal waterline as possible and
consistent with the operation of the reservoirs.

More detailed discussions of the recreational aspects of the project
proposals are set forth in the revised recreational reconnaissance report.. -

III. GENERAL

The project area in its present state is more valuable recreationally
and scenically than it would be if the project were completed. It
possesses certain intangible values that are far greater than those that
can be estimated in monetary terms. Therefore, it is considered highly
conjectural and impractical under the circumstances to present &
monetary estimate covering losses and gains that would accrue from
project construction. However, some of the losges might be mini-
mized by application of certain protective measures described above.

Russerr. L. McKnNownx,
Acting Chief Recreation Planner.




COMMENTS, GOVERNOR OF ARIZONA

OrricE orF vHE (GOVERNOR,
STATEHOUSE,

Phoenix, Ariz., August 28, 1951,

Mr. MicHABL STRAUS,
Commassioner of Keclamation,

Department of the Interior,

Washington 26, D. C. _
Drar Mr. Stravus: At my request the Arizona Interstate Stream
Commission examined your project planning report No. 7-8a.49-1 on
the initial development of the Gunnison-Arkansas project, Roaring

Fork diversion, Colorado. —
T have received their comments, which I hereby adopt as the official
comments of the State of Arizona, and enclose herewith copy of their ..

letter.

Sincerely yours, _
- Howarp PyLm, Governor.

ARrrzoNA INTERSTATE STREAM (COMMISSION,
Phoeniz, Ariz., August 28, 1961,
Hon. Howarp PyLE, ' _ -
Gorernor of Arizona, i
Statehouse, Phoenix, Ariz, :

Dxrar GovErNor Pyis: We have examined project planning report_‘ :

No. 7-82.49-1 of the Department of the Interior, Bureau of Reclama- . |

tion, region 7, on the initial development of the Gunnison-Arkansas
pr(‘)]%;acb, Roaring Fork diversion in Colorade. , :
e have not attem%ted any detailed analysis of engineering features .
or financial studies, but have concerned ourselves solely with the
question of the diversion of 69,000 acre-feet of water from the head-
waters of the Roaring Fork River to the Arkansas River Basin. .
That quantity of water falls clearly within the right of the State of
Colorado to the use of Celorado River water as agreed in the upper
Colorado River Basin compact. , N
The State of Arizona, of course, is not concerned where water.is
used within the State of Colorado so long as it is within the share of
that State. Accordingly, we have no objection to the subject report
or the diversion of the quantity of water icdicated above.

Respectfully yours,
Wayne M. Axin, Chairman.

Ray Kivrian, Secretary.
151
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COMMENTS, CALIFORNIA DEPARTMENT OF PUBLIC WORKS

STATE OF CALIFORNIA,
DerarTMENT OF PuBrLic WoRrks,
Sacramento, August 27, 1951 .
Hon. Qscar L. CHAPMAN,
Secretary of the Interior,
Washington; D. C.

My Drar MR. SecrETARY: Your proposed report on the initial
development {(Roaring Fork diversion), of the potential Gunnison-
Arkansas project, Colorado, dated May 4, 1951, was received on
May 15, 1951, and on May 16 was transmitted to the division of water
resources of this department for review and report thereon. Omn
May 17, the State engineer, chief of the division of water resources,
forwarded copies of the report to the Colorado River Board of Cali-
fornia for consideration by that board. , '

The report of the State engineer has been received and is trans-
mitted herewith in accordance with the provisions of Public Law 534,
78th Congress, 2d session. Also transmitted herewith for your con-
sideration are the comments of the Colorado River Board of California.

I concur in the comments of the State engineer and request that they -
be considered as expressing the views and recommendations of the
State of California on your proposed report on initial development
(Roaring Fork diversion) Gunnison-Arkansas project, Colorado. It
is further respectfully requested that the report of the State engineer,
dated August 27, 1951, and the comments of the Colorado River
Board of California on this subject be transmitted: to the President of
the United States and to the Congress along with the other material
that may be so transmitted. ' :

Very truly yours, |
: Frink B. Durkeg,
Director of Public Works.

STATEMENT OF THE STATE OF CALIFORNIA ON' PROPOSED REPORT OF
THE SECRETARY OF THE INTERIOR ENTITLED INITIAL DEVELOP-
MENT, Roaring Fork Diversion, GUNNISON-ARKANSAS- PROJECT,
CorLorADO '

' "INTRODUCTION

The Commissioner of Reclamation by letter, dated May 8, 1951,
transmitted to the director of public works, for the views and recom-
mendations of the State of California the proposed report of the
Secretary of the Interior on the initial development (Roaring Fork
diversion), Gunnison-Arkansas project, Colorado (project planning
report No. 7-8a.49-1), approved and adopted by the Secretary on
May 4, 1951, |

The report was received in the office of the director of public works
on May 15, 1951, and referred on May 16, 1951, to the State engineer,
who is the chief of the division of water resources, for review and
report. On May 17, 1951, two copies of the report of the Secretary
of the Interior were transmitted by the State engineer to the Colorado
River Board of California for comment.

The proposed report of the Secretary of the Interior comprises
(2) a letter, dated April 16, 1951, from the Commissioner of Recla-
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mation to the Secretary of the Interior, approved and adopted by the
Secretary of the Interior on May 4, 1951; (b) report of the regional
director, region 7, United States Bureau of Reclamation, dated July
5, 1950, and revised February 23, 1951; and (¢) a substantiating re-

port, including reports by cooperating agencies. . _ ‘

The proposed initial development (Roaring Fork diversion) is a
feature of the potential Gunnison-Arkansas project, a major unit in
the comprehensive plan of development of the water resources of
the upper Arkansas River Basin. The initial development is a multi-.
purpose project involving the diversion of water at elevation 8,100
feet from the Roaring Fork, a tributary of the Colorado, to the
Arkansas River, a tributary of the Mississippi River. ,

_ The features of the project of the initial development as set forth
in the proposed report of the Secretary of the Interior, comprise the
following: = -

(a) A system of about 50 miles of canals and tunnels on the western slope of
the Continental Divide for the collection of water from Hunter Creek and Frying-
pan River, tributaries of the Roaring Fork River, -

..{b) Aspen Reservoir, with an active capacity of 28,000 acre-feet near the town
of Aspen on the western slope to provide replacement water and water for future
use in meeting the demands in western Colorado, - ‘ .

(¢} The Fryingpan-Arkansas tunnel, about 6 miles in length, for diverting water
collected on the western slope to the eastern slope. : .

{d) The Sugar Loaf Reservoir on the eastern slope of the upper Arkansas Basin,
enlarged from its present capacity of 17,000 acre-feet to 117,000 acre-feet for
storage and regulation of water imported from the western slope.

(¢) The Snowden diversion dam on the Arkansas River above Snowden, Colo.,
and the Snowden diversion canal which would convey water from the Arkansas
River to the enlarged Twin Lakes Reservoir.

(f) The Twin Lakes Reservoir in the upper Arkansas Basin, a few miles south

" of Snowden, Colo., enlarged from its present active capacity of 56,000-acre feet to

260,000 acre-feet, for storage and regulation of water imported from the western

slope by the Fryingpan-Arkansas diversion, water imported by existing Twin

‘8&1‘:&? diversion, and water diverted from the Arkansas River by the! Bnowden
anal. ,

() The Pueblo Reservoir on the Arkansas River west of Pueblo, Colo., with a
capacity of 400,000 acre-feet to store water for irrigation and municipal use and .
for flood control. : o :

{(h) A project power system comprising 60 miles of canals, 7 powerpiants havin
an installed eapacity of 104,800 kilowatts, 7 switchyards, 9 substations, and about
400 miles of transmission lines. ‘ )

(1} Specific municipal water supply facilities for furnishing additional munieipal
water to Colorado Springs, Pueblo, and several Arkansas Valley towns, whieh
supply facilities would be constructed by the United States only after construction
by the communities themselves proves infeasible.

The total capital cost of the project is given in the report under
review as $147,440,000 on the basis of October 1949 prices.

The capital cost of the Roaring Fork diversion features alone,
taken from exhibit 7 of the substantiating report, are as follows:

Replacement Reservoir, Aspen, 28,000 acre-feet__ . __ ___________._ $6, 746, 000
Hunter Creek-Aspen Canal, 200 second-feet...__ S 190, 000
Hunter Creek extension eanal. _____ . _ .o _.____ 280, 000
Fryingpan collection system._ . . . . . @ m e _an 20, 427, 000
Fryingpan-Arkansas divide tunnel. ... .. . .-~ 8, 839, 000

Total o e e 36, 482, 000

The annual water supply diverted is given in the report under
review as 69,200 acre-fect. .

The annual cost of operation and maintenance including reserves
for replacement, and the net annual revenues are given in the report
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as $1,335,200 and $2,872,300, respectively. The nonreimbursable
costs are allocated in the report at $17,956,000 and the reimbursable
costs at $129,484,000. Of the latter figure, $59,930,000 is allocated
to irrigation but the probable repayment by irrigation is reduced to
$10,881,600 through the application of interest ($49,048,400) on the
power and municipal water investments. The latter figure $49 -
048,400 represents about 38 percent of the total reimbursable cost.

In the report, the capital cost allocated to power is $40,032,000,
comprising a direct cost of $34,021,000 and a joint cost of $6,011,000.-
The average annual energ% output and revenue anticipated from the
project are estimated in the report at 370 million kilowatt-hours at
5.5 mills, amounting to $2,035,000, and 97,125,000 kilowatt-hours at
3.5 mills, amounting to $340,000, or a total of $2,375,000. The
annual cost estimated on the bases of interest at 3 percent, repayment
in 50 years on a 3 percent sinking-fund basis, and operation and
maintenance and replacement, as shown in the report under review
at $854,000, is $2,410,000, which is slightly larger than the estimated
annual revenue. ,

The proposed: report of the Secretary of the Interior finds the
initial development of the Gunnison-Arkansas project has engineer-
ing feasibility, is economically justified and financially feasible, and
concurs in and adopts the recommendations of the regional director.

COMMENTS

The proposed report of the Secretary of the Interior, including the
report, of the regional director and the substantiating report thereof,
has been reviewed and carefully considered within the time limita-

-tions permitted by the Flood Conftrol Act of 1944 (Public Law 534,

78th Cong., 2d sess.). . .
As result of this review and study, the following comments are

respectfully submitted : :

1. I‘; is the policy of the State of California to favor full
development of the waters of the Colorado River system which
have been apportioned to the upper basin under the Colorado
River compact and beneficial utilization thereof in accord with
the provisions of that compact and related documents and laws.

2. The primary interest of the State of California in the
initial development (Roaring Fork diversion) of the potential
Gunnison-Arkanses project is that in its construction and oper-
ation, California will receive its due apportionment of the waters
of the Colorado River system as provided for in the Colorado
River compact and related documents and laws.

3. The State of California favors congressional authorization
of the initial development (Roaring Fork diversion) of the
Gunnigon-Arkansas project and the construction with Federal
funds consistent with the national welfare (¢) if the project

ualifies under criteria, policies and procedures established by
the Congress, and (b) if the diversion and utilization of the
waters of the Colorado River system by and through the project
works will not impair the rights of the State of California or any
of its agencies to the waters of that system as defined and set.
forth in the Colorado River compact and related documents and.
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laws, or will not adversely affect the quality of such waters to
_ which California has rights. . :
. 4. If the project is authorized by the Congress, the State of
: California. concurs in the recommendation of the regional di-
rector that suitable language be included in the authorizing
document clearly stating that authorization or appropriation of
funds for the project or for the continued investigations shall
not in any way constitute & commitment, real or implied, to
further importations from the Colorado River system to the

Mississippi River Basin. S
Appended for your consideration are the comments of the Colorado

River Board of California. :

Submitted by: A- D Eoson
. D. EpmonsToN,

State Engineer.
SacramMENTO, CALIF., August 27, 1951. -

Los Ancengs, CALIF., August 2, 1951,

¥ N INTERDEPARTMENTAL COMMUNICATION

To: Mr. A. D, Edmonston, State Engineer, Division of Water Re-

sources, Public Works Building, Post Office Box 1079, Sacramento -

5, Calif,

From: Colorado River Board of California, 315 South Broadway.
Subject: Review of Federal report; Gunnison-Arkansas project, Roar-
ing Fork diversion, o

Reference is made to letter, dated May 8, 1951, from the Coin-
missioner of Reclamation to the Hon. Charles H. Purcell, director of
public works, State of California, transmitting in accordance with

the requirements of the Flood Control Act of 1944, copies of the

proposed report of the Department of the Interior on the initial
development (Roaring Fork diversion), Gunnison-Arkansas project,

‘ - Colorado, Project Planning Report No. 7—8a.49-1, for information

i - and such comments as the State might wish to make.

- By interdepartmental communication, dated May 17, 1951, you
transmitted copies of that report to this office with the request that
comments be furnished for incorporation in a report to be submitted
by the director of public works. In response thereto, the Colorado
River Board of California presents the following comments, which
were approved at its regular meeting on August 1, 1951, with the
request that they be incorporated in or transmitted with the report
of the director of public works. |

COMMENTS OF COLORADO RIVER BOARD OF CALIFORNIA

1. The report under review contemplates diversions from tribu-
taries of Roaring Fork Branch of the Colorado River through a trans-
mountain tunne] to the Arkansas River Basin. It proposes an aver-
age consumptive use of 90,100 acre-feet a year. This quantity is
apparently within the entitlement of the State of Colorado under the
upper basin compact, and would be unlikely to have an important
physical effect on the water supply of the lower basin. It is indicated,
however, by the title of the report, and otherwise, that the Roaring
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Fork diversion is only an initial stage of the potential Gunnison-
Arkansas project which would involve exportation of a relatively large
quantity of Colorado River water, possibly as much as 900,000 acre-

~feet a year, or more (H. Doc. 419, 80th Cong., 1st sess.) and appro-

priation of funds for continued investigation of such extended project
1s recommenced by the regional director. Exportation of large quan--
tities of pure snow water from the headwaters of the Colorado River
would likely have serious adverse effect upon the quality of Colorado
River water available to the lower basin under the Colorado River
compact. The compact intends that the lower basin receive water
which is usable. It is believed that before the project is authorized,
adequate studies should be made to determine the effect of all antici-
pated transmountain diversions from the Colorado River upon the
quality of water thereafter available to the lower basin. :

Should the project be authorized by the Congress, the legislation
should, as recommended by the regional director, include suitable
Ia.n?uage stating that the authorization constitutes no commitment,
real or implied, to further exportation of water from the Colorado
River system. ~

2. The Colorado River compact limits use of Colorado River water
to the seven Colorado River Basin States. With exportation of any
large quantity of Colorado River water to the Arkansas River, sub-
stantial return flows to the Arkansas may be experienced. Any
authorization of the project should require adequate assurances from
the State of Colorado that the water exported to the Arkansas will be
consumptively used in Colorado, i. e., that it will not permit the fow
of the Erka.n'sas River at the Colorado-Kansas State line to be aug-.
mented by return flows from the Colorado River water. - ‘

3. The report assumes or implies the correctness of certain. inter-
pretations of the Colorado River compact with which California
does not agree. If Congress approves the construction of the project
it should make it clear that it does not approve nor disapprove any
such interpretations of the Colorado River compact. ‘ .

4. The financial plan of the project depends upon the use of the
interest component of power and municipal revenues to pay a major
portion of the irrigation construction costs. Such use of the interest
component is based upon an opinion of the Solicitor of the Depart--
ment of the Interior in 1944, which has not been approved by the
Congress and is believed to be contrary to law. It is also in conflict
with the report of the President’s Water Resources Policy Commission
submitted to the President in December 1950. The report of the
Commission is likely to receive consideration during the current
Congress. ‘

As respects the use of the interest component, term of repayment,
and other matters of general policy, Congress should first reach its
conclusions upon the report of the President’s Commission, and then
apply them in the authorization of such a project as the one under
review, For a statement of California’s position on this subject,
reference is made to the views of the State of California on elements
of a national water resources policy submitted to the President’s
Water Resources Policy Commission dated June 1950.

Cororapo River BoARD OF CALIFORNIA,
By Raymonp Maxruew, Chief Engineer.
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Orricia. CoMMENTs AND RECOMMENDATIONS OF THE STATE OF
CoLorADO. ON THE INITIAL DuvELOPMENT, GUNNISON-ARKANSAS
Prosucr, Rosring Fork Diversion, COLORADO

(Project Planning Report No. 7-8a.49-1, Bureau of Reclamation,
Department of the Interior, dated January 1950) .

Avcusr 7, 1951.
The SrcrETARY OF THE INTERIOR.

Sir: On behalf of the State of Colorado and pursuant to section 1
of the act of December 17, 1944 (58 Stat. 887), there are herewith
transmitted the comments, views, and recommendations of the State
of Colorado concerning the initial development of the ‘Gunnison-
Arkansas project, Roaring Fork divergion, being Project Planning
Report No. 7-8a.49-1, Bureau of Reclamation, Department of the
Interior, dated January 1950. : : :

These comments, views and recommendations are submitted under
the authority of chapter 265, Session Laws of Colorado, 1937, creating
the Colorado Water Conservation Board, and defining its functions
in accordance with the designation of such board by the Governor of
the State of Colorado pursuant to section 1 of the act of December 17,
1944 (58 Stat. 887), as the official State agency to act in such matters.

The comments, views, and recommendations of Colorado sub-
mitted herewith are as follows: :

1. Colorado recognizes that the waters of the Arkansas River in
the Colorado portion of the upper Arkansas River Basin are over-.
appropriated and that serious loss in crop production on presently
irngated farmland results. Stabilized agricultural economy in the
area requires supplemental water supplies. Additional quantity and
better quality of domestic and municipal water are critically needed
in the Arkansas Valley, Colo., for the cities of Colorado Springs,
Pueblo and various valley towns. New sources must be found if

- necessary and dependable water supplies for a growing population

are to be provided. The best economy and the most efficient. use of
limited sources of water require multiple-use project -development
which will serve the needs of agriculture, requirements for domestic
and municipal water supplies, flood control, the preservation of
recreational and fish and wildlife values and the production of hydro-
electric power. Neither further retirement of presently irrigated
land to meet necessary and pressing municipal requirements for water
nor project development designed to serve a single purpose would be
consonant with the most desirable economic advancement of Colorado,
or with the highest utilization of its limited water supplies.

2. Colorado concurs in the findings of the project report that the

roject described therein is engineeringly feasible, economically

Justified, and financially feasible, and that the proposed plan for the
payment of reimbursable capital costs is in accordance with the
Federal reclamation law. - I

3. The allocation of capital costs as between the various project
features, including a nonreimbursable allocation to flood control and
fish and wildlife preservation, is considered reasonable.

35002—§3~——11
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4, Itis recognized that the allocation to the various project purposes
of annual operation, maintenance and replacement costs has been
made to correspond to the allocation of capital costs. Colorado
recomimends that an authorization of the project shall not preclude a
readjustment of operation, maintensance, and replacement charges as
between municipal and domestic users and power and irrigation users
which might more accurately reflect the actual use of water by said
users. |
_ 5. It is also recommended that the authorization of the project
include the valley pipeline as referred to in said report for the use
and benefit of the various valley towns. o .

. 6. Colorado calls attention to the fact that the project, its operation,
maintenance and the use of Colorado River water thereunder, must
be subject to the provisions of the Colorado River compact of Novem-
ber 24, 1922 (H. Doc. 605, 67th Cong., 4th sess.), the upper
Colorado River Basin compact of October 11, 1948 (Publie Law 37,
81st Cong., 1st sess.), and the Boulder Canyon Project Act of
December 21, 1928 (45 Stat. 1057-1064). Further reference to this
matter appears in these comments in connection with the subject of
“ya . - . - * -

operating principles. The features of the project and their operation
for the storage and revegulation of the native waters of the Arkansas
River are subject to the provisions of the Arkansas River compact
of December 14, 1948 (Public Law 82, 81st Cong., 1st sess.) between
Colorado and Kansas. On July 24, 1951, the Arkansas River Compact
Administration, an agency created by the compact for its administra-
tion, after a review of .the project report apd consideration of the
effect of the operation of the proposed project on the administration
of the provisions of the compact, adopted the following resolution:

. Whereas there has been submitted to the States of Colorado and Kansas by
the Seoretary of the Interior, in accordance with provisions of section 1 of the
1944 Flood Control Act, a report of the Bureau of Reclamation on the proposed
initial development, Gunnison-Arkansas project, Roaring Fork diversion, Colo-
rado (Project Planning Report No. 7-8a.49-1), ‘and such States are required to
transmit to the Secretary of the Interior their respective official comments and
- recommendations on the report and proposed development; and - . -

‘Whereas the Arkansas River Compact Administration, an official interstate
body created by the.Arkansas River compact and charged with the administra-
tion of such compact, is interested in the proposed development to the extent
that its construction and operation shall not interfere with the rights, interests,
and obligations of Colorado and Kansas under the compact: Now be it o

Kesolved by the Arkansas River Compact Administration, That the following
comments and recommendations relating to said report of the Secretary of the

Interior, to wit:

The Arkansas River Compact Administration submits these comments and
recommendations to the Governors of Colorado and Xansas respecting the pro-
posed initial development, Gunnison-Arkansas project, Roaring Fork diversion,
Colorado, namely:

1. The ac{mirﬁstration understands that the project plan proposes: -

(a) The importation by appropriate project works of approximately
70,000 acre-feet of water a year from the Colorado River Basin to the
Arkansas River Basin for supplemental frrigation and domestic water
supg:-lies in Colorado and for the production of hydroelectric energy.

(b) In connection with such importation of water and its regulation
in the Arkansas River Valley by project works, the reregulation of native
waters of the Arkansas River (the term ‘“native water,” as herein used,
being those waters covered and defined by art. III-B of the Arkansas
River compact). , :

2. The interstate water relations of Colorado and Kansas with respect to
the Arkansas River dc not justify any objection to the proposed project
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development for the importation of Colorado River water (deseribed in sub-

par. (a) above).

3. The reregulation of native waters of the Arkansas River (native waters
being as above mentioned) concerns the Arkangas River Compact Adminis-
tration and both Colorado and Kansas in complying with the provisions of
the Arkansas River compact and maintaining the benefits and obligations
of the two States under that compact. To that end, it is recommended to
the Governors of Colorado and Kansas, and expressed as a policy of the
Arkansas River Compact Administration, that the initial development,
Gunnigson-Arkansas project, Roaring Fork diversion, Colorado, as set forth
in Project Planning Report No. 7-8a.49-1 of the Bureau of Reclamation,
be approved: Provided, however, That there shall be no reregulation of
native waters of the Arkansas River as proposed in such report until a plan
of operation, rules, regulations, procedures, and agreements in furtherance
thereof, including any pertinent agreements between the Corps of Engineers
and the Bureau of Reclamation, shall have been submitted to, and approved
by, the Arkansas River Compact Administration and the affected water -

users. .
4. It is the purpose and intent of these recommendations that the pro-

posed project development shall not interfere with or defeat the rights,
interests, and obligations of Colorado and Kansas under the Arkansas

River .compact, o .
be transmitted to the Governors of the States of Colorado and Kansas and sueh

Gqvernors be and are hereby requested to submit the same to the Secretary of
Interior with their official State comments and recommendations upon said
proposed project and development. , ‘ B

Colorado interprets and understands that paragraph 3 of the reso-
lution of the Arkansas River Compact Administration is controlled by
paragraph 4 thereof: and that the words “affected water users” in-
said paragraph 3 mesan only water users in the State of Colorado so
long as Colorado complies with the terms of said compact. :

7. Paragraph 74, pages 36 to 39; both inclusive, under the heading
“Operating Principles,” contains the operating principles which the
report explains were recommended by a policy and review committee
set up by the Colorado Water Conservation Board to study and review
plans and reports on the first stage of the Gunnison-Arkansas project.
This committee was composed of representatives of the board, the
Colorado Game and Fish Commission, western Colorado, the Arkan-
sas Valley, and the city of Colorado Springs. The report fails to
explain that such committee was required to report to the Colorado -
Water Conservation Board and its recommendations would not be
effective until approved by that board. The report on the project
does not disclose what action was taken by the board nor does it
contain all of the recommendations of the policy and review committee.
Some of the matters contained in the report of the committee are not
strictly concerned with project operation, but are related to, and con-
stitute a material part of, such operating principles.

The recommendations of the policy and review committee were
revised and approved by the Colorado Water Conservation Board on
February 22, 1951. (See letter with attachments of the director of
the Colorado Water Conservation Board, dated February 27, 1951,
and addressed to the director of region 7, Bureau of Reclamation.)
Paragraph 74, pages 36 to 39, both inclusive, of the report correctly
sets forth that part of the report of the policy and review committee
designated “Article 1I: Operating Principles,” as revised and approved
by the Colorado Water Conservation Board, but it omits other material
portions of the committee’s report as revised and approved by the

board, namely:
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The action of the policy and review committee will be presented to the Colorad~
Water Conservation Board for such action as the board deems proper.

The action of the Colorado Water Conservation Board will be incorporated in
the official comments of the State of Colorado, made pursuant to seetion 1 of
the 1944 Flood Control Act. _

The authorization of the project will recognize the operating principles approved
by the Colorado Water Conservation Board.

Prior to commencement of project construction, the following conditions
precedent must be satisfied. .

" {a) There will be executed a gayment contract between the Eastern Colo-
rado Conservancy District and the United States in which will be incorporated
the approved operating principles. '

(6) There will be executed such contract with the Twin Lakes Reservoir
& Canal Co. as is necessary to make effective the approved operating
principles. )

(¢) The Eastern Colorado Conservancy Distriet will firmly bind itself to
the operation of the projeet in accordance with the approved operating
principles. .

It i3 recommended that this project shall hereafter be referred to as the
Fryingpan-Arkansas project. Approval of this provision by eastern Colorado
representatives shall not be implied as an abandonment of their expressed inten-
tion to obtain approval of a project from the Gunnison River nor shall approval
of this provision by western Colorado representatives be construed as any consent-
on their part to the authorization of a project for the exportation of water from
the Gunnison River to eastern Colorado. : :

The committes recognizes that the approval of this report is not to serve as s
precedent or example for the approval of any other transmountain diversion of
major proportions not heretofore authorized. ' ,

The goliey of the State of Colorado as initiated in statewide meetings held
under the atspices of the State planning commission at Denver and Grand Junc-
tion, and as evidenced by resolutions, dated June 15, 1935, and February 28,
1936, was not adhered to because surveys of the character mentioned in said
resolutions were not available to the committee. Nothing herein contained shall
be deemed or construed as a precedent for Federal projects not heretofore author-
ized until adequate surveys have been made and the necessary data are available
so that & general allocation or apportionment of the waters of the Colorado River,
allocated for consumptive use in the State of Colorado, under the upper Colorado
River Basin compaet, may be made between eastern Colorado and western
Colorado, as distinguished from an attempt to execute such State policy by &
piecemeal or series of partial allocations, any of which may seriously interfere
with & eomplete, overall State program. ‘

Paragraph 88 of the report under the heading “Recommendations,”
states: : ,

B, The project be operated under the direction of the Secrétary of the Interior

in sceordance with the operating prineiples set forth in this report or as principles
may be modified in the future by agreement between the Secretary and the
commission established by the State of Colorado. :

It is understood that the operating principles, mentioned in this
quotation from the report, are those set forth in paragraph 74, pages
36 to 39, both inclusive, and that the “commission’” mentioned therein
is the commission which may be created in the manner and for the
purpose set forth in paragraph 17 of the operating principles. (See
p. 39 of the report.) : :

Colorado’s approval of the plans set out in the report and of the
authorization of the project is conditioned upon compliance with the
operating principles set forth in the report (see par. 74, pp. 36 to 39,
both inclusive) and also full recognition and compliance with those
portions of the policy and review committee’s report, as revised and
approved by the Colorado Water Conservation Board, which are
omitted from the report and which are hereinabove set out; except
that as to the name of the project, it is recommended and urged that
in an appropriate manner the project should hereafter be known and
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referred to as the “Fryingpan-Arkansas project.” It is noted from
the letter of the Commissioner of Reclamation to the Secretary of the
Interior, contained in the report, that it is stated: ‘
This development is designed as a self-contained unit, and its construction
would not imply a commitment for developing future water supplies in the Gun-
nisop. River Basin for diversion to the Arkangas River Basin. - _
Colorado approves this statement but such a statement lends
weight to the reason for changing the name of the project as herein
recommended. Diversion from the Fryingpan River to the Arkansas
has no relation to the Gunnison River. It is not proposed under this
“self contained’’: project to divert water to the Arkansas Basin from
the Gunnison River. The identification of the project on the cover
of the report and used throughout the report—‘‘Initial development,
Gunnison-Arkansas proj ect,uﬁoa,ring Fork diversion, Colorado’’—is a
misnomer and misleading, and in the future may, in some manner,
lead to unwarranted implications. In addition to the recommended
change in project identification, Colorado requests that the project..
be authorized as the “Fryingpan-Arkansas project.” -
8. The Colorado River Water Conservation District is an agency
creatéd by State statute (ch. 20, p. 997, Session Laws of Colorado,

'1937) for the conservation, use, and development of the water resources .

of the Colorado River and its principal tributaries. The area com-
prised within the district includes 7 counties and a part of an eighth
county within the natural drainage of the Colorado River in western
Colorado. The Southwestern Water Conservation District is an
agency created by State statute (ch. 231, p. 866, Session Laws of
Colorado, 1941) for the conservation, use, and development of the
water resources of the San Juan and Dolores Rivers and their principal
tributaries. The district comprises 7 counties and a part of an eighth
county within the riatural basin of the Colorado River in western Colo-
rado. When the board of directors of each of the two districts péssed

upon the report and recommendations of the policy and review com-

mittee, including the operating principles, as revised, their separate
resolutions, among other things, contained the following language:

COLORBADO RIVER WATER CONSERVATION DISTRICT BOARD

Be it further resolved, That in the opinion of the board of directors of the Colorado
River Water Conservation District, the Colorado Water Conservation Board
should adopt a resolution that no further federally financed transmountain diver-
sions from the natural Colorado River Basin should be approved for authorization
until the surveys deseribed in said section IV above are completed and the need
for the use of water in western Colorado has been determined. -

(Sec. IV, to which reference is made, is shown by the two paragraphs
contained in the report of the policy and review committee, quoted
on page 160 of these comments, and commencing with the words “The
committee recognizes” and ‘“The policy of the State,” respectively.)

SOUTHWESTERN WATER CONSERVATION DISTRICT BOARD

* % # this bo#rd feels it should inferpose no objection to the proposed diver-
sion, but with the clear and distinet understanding this consent shall not be con-
sidered as waiver of obgections to any other federally financed transmountain
diversion of the waters of the Colorado River; and with the further understanding -
that the State Water Conservation Board of the State of Colorado shall not
approve of any other such federally financed diversion project until the studies
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of the needs of the western slope be fully completed so that an intelligent decision
relative to such needs may be given, We feel that after the many and long
delays in making such studies and the promises made by some high in authority
in the Reclamation Service, the western slope is entitled to have such studies
completed in the very near future, and that no further federally financed trans-
mountain diversions should be made without the completion of such investigations,

At the meeting of the Colorado Water Conservation Board on
February 22, 1951, when the revised report of the policy and review
committee, including revised operating principles for this project, was
approved by the Colorado Water Conservation Board, the board
unanimously approved two motions which provided that the resolu-

tions, above mentioned and partially quoted, submitted by the Colo-

rado River Water Conservation District and the Southwestern Water -

Conservation District be accepted and approved as a policy of the

Colorado Water Conservation Board. = -
9. Paragraph 68 commencing on page 33 states:

The proposed basic rate of $3.60 per acre-foot at the Pueblo Reservoir hag been -
determined to be within the payment capacity of the water users. . -

. It is respectfully requested that such proposed charge should not

constitute either a maximum or a minimum charge nor should it
indicate a uniform charge or indicate where water will be used or
whether or not consideration in fixing charges can be given to return
flows from such use. The figure is purely an estimated average charge
per acre-foot and the district in allocating such water should be allowed
complete latitude in connection therewith. . '
10. Paragraph 68 as contained on page 33 has the following -

sentence: ‘

The district would assume responsibility for delivery of irrigation water.

This responsibility is certainly not that of the United States, but
neither should the district be responsible for patrolling every ditch.
If water is turned out from the reservoir, it 1s immediately subject
to the control of the State water officials, who should be advised of
such rights in water and who are charged with the responsibility of
delivering the same to the correct ditch. It is contemplated that.
each ditch will do its own policing. | ' .

11. Attention is directed to paragraph 68 on page 33 and the
sentence reading: , S .
Thig distriet or possibly another entity would contract with the Government for
Federal congtruction of the specific municipal water system * ¥ #, :
1t is contemplated that & proper repayment entity under Colorado
laws such as a metropolitan water district may be created for this
particular purpose or that a joint contract executed between the
various municipalities utilizing this feature will be executed and the
project’s authorization should be sufficiently broad to authorize any-
such contract deemed desirable. S ‘

12. Page 34 in the tabulation on function and source of revenue
contains the following: :
District tax ($182 million at 1 mill minus 10 pereent) - ___________ $119, 000

Attention is directed to the fact that under Colorado law, 3 possible
rates are in existence; one-half of 1 mill, being the rate prior to delivery
of project water; 1 mill, being the rate after such project water
becomes available, and prior to the time of any deficiency or default;
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and 1% mills in the event of default or deficiency; levies inJany of
these 3 categories may be less but cannot exceed these figures.

13. Attention is directed to page 34, the item captioned “Munic-
ipal and Industrial Water, Municipal Supplies (38,000 Acre-Feet at
Various Rates).” It is respectfully pointed out that it may be some

pars before this amount of water is utilized and that, the quantity
indicated is but an estimate which may be exceeded ultimately.
The suthorization of the project should not preclude the possibility
of charging municipalities lower rates during the period -of time that
such water is not actually required for the municipal needs, Pueblo
might ultimately re%uire 10,000 acre-feet and-desire at thejoutset to
commit herself for the immediate purchase of 5,000 acre-feet. Until

‘such time as she actually requires 10,000 acre-feet of water, she should

not be charged therewith at the proposed rates. The project authori-
zation should permit charging lower rates until the water is used for
municipal purposes. : ) ,

14. Attention is directed to paragraph 70 on page 35. It is respect-
fully suggested that the report makes no reference to potential evapo-
ration savings by moving shallow plains. storage reservoirs upstream
and storing the same quantities of water at hig%er altitudes.

15.° Attention is directed to a statement at the top of page 42,
reading: : ‘ ,

Such contracts should include provisions for the right or renewal thereof once

or more than once under stated terms and conditions mutuaily agreeable to the

parties and subject to increase or decrease in rates corresponding to increase or
decrease of cost of construction and of operation, maintenance, or improvement
or deterioration in the payment ability of the water users.

This sentence must be reconciled with the existing Colorado law
which is set forth in chapter 266 of the Session Laws of Colorado
1937, being section 19 thereof, which requires the petition for alloca-
tion of water filed by the water user and addressed to the conservancy
district to contain therein the charge to be.imposed for each acre-foot
of water. The statute requires the petition to contain the following:
(1) Name of applicant, (2) quantity of water to be purchased or other-
wise acquired, (3) descriptions of lands upon which the water will be
used and attached, (4) price per acre-foot to be paid, (5) whether :
payments will be made in cash or annual installments, (6) agreement
that the annual installments and the charges for maintenance and
operating shall become a tax lien upon the lands for which such water
is petitioned and allotted and to be bound by the provisions of this
act and the rules and regulations of the board. While it was con-
templated initially that the price per acre-foot would be fixed, such
as, in the case of the Colorado-Big Thompson project, $1.50 per acre-
foot, it is believed that this statutory provision can be complied with
by stating the price per acre-foot shall be not less than $ nor

more than $ . '
Respectfully submitted, |
Dan THORNTON,

Governor, State of Colorade and Ex Officio Chavrman of the

Colorado Water Conservation Board.
Crirrorp H. Stong,

Director, Colorado Water Conservation Board.
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COMMENTS, GOVERNOR OF KANBAS

StATE oF KANSAS,
OrrFic oF THE (JOVERNOR,
Topeka, August 2, 1961.

Hon. Oscar L. CHAPMAN,
Secretary of the Interior, o
Department of the Interior,
Washington, D. C.

Drar MR. SecrETARY: Enclosed herewith is a reselution adopted by
the Colorado-Kansas Arkansas River Compact Administration. . As
attorney general of Kansas, I served on the compact commission of
these two States which drafted a workable compact now being suc-
cessfully administered by the present compact administration com-.
posed. of representatives of both States and Gen. Hans Kramer as a
representative of the United States. - : :

That administrative agency, by the enclosed resolution, presents
its recommendations. As Governor of Kansas I have also received
the recommendations of mdy special advisory committee, and they are
in accord with the enclosed resolution, as are my personal convictions
resulting from my own knowledge of and experience with the overall
Arkansas River project.

Kansas has no objection to the development of the proposed Gun-
nison-Arkansas project as set forth in Project Planning Report No.
7-8a.49~1 of the Bureau of Reclamation. However, we in Kansas
would oppose any attempt for this development to interfere with the
rights, interests and obligations of Colorado or Kansas under their
Arkansas River compact. : :

That is to say, we in Kansas would object only to any reregulation
of native waters of the Arkansas River Basin until such time as it could
be definitely determined that reregulation of native waters would not
be detrimental to Kansas or to interstate water relations between

Kansas and Colorado. : o .
We assume, of course, that no such attempt at reregulation would

‘be made or desired without a meeting of the two States and the United

States after the completion of the project.

Sincerely, S ,
Epwarp F. Arn, Governor.

RESOLUTION

Whereas there has been submitted to the States of Colorado and Kansas by the
Secretary of the Interior, in accordance with the provisions of section 1 of the 1944
Flood Control Act, a report of the Bureau of Reclamation on the proposed initial
development, Gunnison-Arkansas project, Roaring Fork diversion, Colorado
(Project Planning Report No., 7-8a.49-1), and such States are required to trans-
mit to the Secretary of the Interior their respective official comments and recom-
mendations on the report and proposed development; and

Whereas the Arkansas River Compact Administration, an official inferstate
hody created by the Arkansas River compact charged with the administration of
such compact, is interested in the proposed development to the extent that its
construction and operations shall not interfere with the rights, interests, and
obligations of Colorado and Kansas under the compact: Now be it
Resolved by the Arkansas River Compact Administration, That the following
comments and recommendations relating to said report of the Secretary of the
Interior, to wit: '

The Arkanses River Compact Administration submits these comments and
recommendations to the Governors of Colorade and Kansas respecting the
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proposed initial dévelopment, Gunnison-Arkansas project, Roaring Fork
diversion, Colorado, namely: ‘ ‘

1. The administration umderstands.that the project plan proposes:

(¢) The importation by appropriate project works of approximately
70,000 acre-feet of water a year from the Colorado River Basin to the
Arkansas River Basin for supplemental irrigation and domestie water
supplies in Colorado and for the production of hydroelectric energy,

(b) In connection with such importation of water and its regulation in
the Arkansas River Valley by project works, the reregulation of native
waters of the Arkansas River (the term “native waters,”” as herein used,
being those waters covered and defined by art. 111-B of the Arkansas
River compact). :

2. The interstate water relations of Colorade and Kansas with respect to
the Arkansas River do not justify any objection to the proposed project
development for the importation of Colorado River water (described in
subpar. (a) above). :

3. The reregulation of native waters of the Arkansas River (native wsters
being as above mentioned) concerns the Arkansas River Compaet Adminis-
tration and hoth Colorado and Kansas in complying with the provisions of
the Arkansas River compact and maintaining the benefits and obligations of
the two States under that compact. To that end, it is recommended to the
Governors of Colorado and Kanses, and expressed as a policy of the Arkansas
River Compact Administration, that the initial development, Gunnison- -
sArkansas project, Roaring Fork diversion, Colorado, as set forth in Project
Planning Report No. 7~8a.49-1 of the Bureau of Reclamation, be approved:
Provided, however, That there shall be no reregulation of native waters of the -
Arkansas River as proposed in such report until a plan of operation, rules,
regulations, procedures, and agreements in furtherance thereof, including any

erfinent agreements between. the Cox(',ips of Engineers and the Bureau of
eclamation, shall have been submitted to, and approved by, the Arkangas
River Compact Administration and the affected water users.

4. It is the purpose and intent of these recommendations that the pro-
posed project. development shall not interfere with or defeat the rights,
nterests, and obligations of Colorado and Kansas under the Arkansas P%iver ‘
compact. :
be transmitted to the Governors of the States of Colorade and Kansas and such
Governors be and are hereby requested to submit the same to the Secretary of the
Interior with their official State comments and recommendations upon said pro-
posed project and developthent, ‘ .

The foregoing is a true and correct copy of the resolution adopted by the
Arkansas Kiver Compact Administration at its meeting of July 24, 1951, at
Lamayr, Colo. ‘ ' T :

™

- Harry C, NEviUs,
Secretary.

COMMENTS, UTAH STATE ENGINEER

Tae Stare or Uram,
Orrice oF StaTe ENGINEER,
Salt Lake City, June 5, 1951,

Re Gunnison-Arkansas Project, Project Planning Report No. 7-85.49-1,

January 1950,
SECRETARY OF THE INTERIOR,

Department of the Interior, Bureau of Reclamation,

Washington, D. C
(Attention: Michael Straus, Commissioner.)

Dzar Sir: This will acknowledge receipt of your letter dated May
8, 1951, and two copies of the Department of the Interior’s proposed
report on the initial development (Roaring Fork diversion), Gunnison-
Arkansas project, identified as Project Planning Report No. 7-8a.49-1,
January 1950,

86002--58~-—12
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Pursuant to your request for views and recommendations, will state
that Utah makes no adverse recommendations or comments with
respect to the approval, authorization, or construction of this project.

Sincerely yours, : | :
Josmpa M. TrAcy,
State Engineer.

COMMENTS, WYOMING NATURAL RESOURCES BOARD

STATE OF WYOMING,
WyoMmiNg NaTuraL Resource BoArp,
Cheyenne, June 11, 19561,
Mr. MicaaEL W, STRAUS, . |
Commissioner, United States Bureau of Reclamation,
Washington, D. C.

Dear Mr. Stravs: This will acknowledge receipt of your letter of
May 8, 1951, and accompanying report of the Bureau of Reclamation
on"the Gunmson-Arkansas project, Roaring Fork diversion, Colorado..

Agreeable to your request I have reviewed the above-captioned
report and offer comments thereon as follows: :

1. The project appears to be feasible inasmuch as it is estimated
to provide benefits of approximately 1% times the cost. : o

2. That the water proposed to be diverted from the Colorado River
watershed is well within the. allocation of Colorado under the terms

‘of the upper Colorado River compact: ,

In view of the foregoing I can see no reason why WYOmihg should
oppose construction of the Gunnison-Arkansas project as proposed in
the report of the Bureau of Reclamation dated January 1950.

Respectfully submitted.
L. C. Bismop,

Director, Wyoming Natural Resource Board.
. J. ELMER BROCK, :
President, Wyoming Natural Resource Board.

COMMENTS, CHIEF OF ENGINKEERS, DEPARTMENT OF THE ARMY

‘ DEFARTMENT OF THE ARMY,
Jrrice oF THE CHIEF or ENGINEERS,
Washington, September 26, 1961,
Hon. Micuasr W. STRAUS, :
Commissioner of Reclamation, Bureau of Reclamation,
Depariment of the Interior, Washington, D. C.

Drar Mr. Straus: Reference is made to your letters of May 8,
1951, to the Secretary of the Army and to the Chief of Engineers,
enclosing copies of your report dated January 1950 on the initial
development, Gunnison-Arkansas project, Roaring Fork diversion,
Colorado, for the information and comments of the Department of
the Army, in accordance with section 1 of the Flood Control Act
of 1944. 1 have been directed by the Secretary of the Army to furnish
you the views of the Department of the Army on your repors. You
state in your letter to the Secretary of the Army that your report will
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-be sent to the President and to the Congress under provisions of section’

9 (a) of the Reclamation Project Act of 1939.

_ Your report recommends approval of a multiple-purpose, initial-
development plan, based on transmountain diversion of water from
the Colorado River Basin eastward to the Arkansas River Basin for
irrigation, hydroelectric power, municipal water supply, flood and

sediment control, stream-pollution abatement, aad fish and wildlife

conservation. The plan, estimated for a 10-vear construction period
and a total cost of $147,440,000 based on 1949 prices, comprises about
50 miles of canals and tunnels and a water-replacement reservoir on
the western slope of the Continental Divide: 6 miles of transmountain
diversion tunnel; and on the eastern slope 3 earth-fill dams, 60 miles
of power canal, 10 miles of diversion tunnel, 7 hydroelectric powar-
plants with & total installed capacity of 104,800 kilowatts, 400 miles
of transmission line, and a municipal water-supply system. Water
imported to the Arkansas River Besin from the Colorado River Bagin -
is to come out of Colorado’s apportionment under the upper Coloredo
River compact of October 11, 1948, :

Of the $147,440,000 total estimated cost (besed on 1949 prices) of

the "recommended plan, $59,930,000 is allocated to . irrigation, -

$40,032,000 to power, $29,522,000 to municipal water supply,
$15,777,000 to flood control, and $2,179,000 to fish and wildlife con-
servation. The annual charges over a 100-year period with interest.
at 2.5 percent are cstimated at $5,568,000. Your report estimates
the annual benefits at $9,789 000 consisting of $3,339,000 from irriga-
tion, $4,064,000 from power, $1,662,000 from municipal water supply,
$583,000 from flood control, and $141,000 from sediment confrol.

The i)eneﬁt-cost rafio 1s estimated at 1.76 to 1. It is further estimated

that the costs allocated to .irrigation, power, and municipal water
supply ($129,484,000) probably can be returned to the United Stat:s
as follows: Irrigation, 40 years without interest by payment of
$10,881,600 by the irrigators and application of $49,084,000 (82 per-
cént) interest on power and municipal water investments; power, 50
yoars with interest at 3 percent, $40,032,000; and municipal water:
supply, 40 years with interest at 2 percent, $29,522,000. The use of
an interest component on power investments and also on investments
for municipal water supply to repay irrigation costs is a matter which
should receive the most careful consideration by Congress. In this
connection, your attention is invited to the letter of February 1, 1950,
from_the Director of the Bureau of the Budget to the Secretary of
the Interior, commenting on your Columbia River Basin report
(printed in H. Doc. No. 473, 81st Cong., 2d sess.), in which it is stated :

* ¥ % in setting rates for the sale of power, the fecretary may consider the
application or interest on the power investment, from the various projects covered
by the account, to the return of nonpower costs, only to the extent that he can
do s0 under reclamation law—existing or as herea’ter amended. As you know,
this is one of the matters on which recommendations are expected from the
President’s Water Resources Policy Commission.

Your report states that the designs and estimates are based on
preliminary information and cites the necessity for additional studies’
and detailed surveys for preparation of the definitive plan, Owing
to the effect of Pueblo Dam on the downstream Corps of Kngineers
John Martin Dam and Reservoir, it is requested that this office be
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afforded the privilege of further review of certain features of the -
project upon completion of definite plans. :

Ylou state in your report that the initial development (Roaring
Tork diversion) is designed as a self-contained unit, and that its con-
struction would not imply & commitment for developing future water
supplies in the Gunnison River Basin for diversion to the Arkansas
River Basin, o _ E

It is noted with respect to the economic justification of the project
that the sum of the direct irrigation benefits to farmers, direct power
benefits, and benefits to municipal water, flood control, and sediment .
control (totaling $5,826,000) is sufficient to justify the annual project
cost of $5,568,000. Since the project is justified on the basis of direct
benefits, the question of the use of secondary benefits does not arise

- with respect to the matter of economic justification.

~ Althougb the report does not specifically state a policy for operation
of the 93,000 acre-feet of storage capacity in Pueblo Reservoir that is
allocated to flood-control purposes, it is assumed that the operation
will be in accordance with regulations to be concurred in by the Seere-
tary_ of the Army as specified under section 7 of the Flood Control
Act of December 22, 1944, and that such regulations will be formulated
to assure optimum food-control benefits from the flood-control-
storage allocation. With respect to the nonreimbursable flood-control
allocation of $15,777,000 which was obtained by capitalizing the .
annual flood-control benefits of $583,000, it is noted that according to
page 126 of the appendix containing the substantiating material, this
amount is stated to be arrived at on the basis of Department of the
Army policy which provides for capitalization of benefits at 3 percent

interest for a 50-year period of analysis. This is not correct. Al-

though this method has been used in some cases, particularly where
the overall project justification is close to unity, its use in a project
with a rala.tiveiy high benefit-cost ratio means that flood control is
bearing mors than its proper share of the.cost of the project. 1tisour.
belief that all project purposes should share in the savings due to
multiple-purpose development. : T
It is considered essential that this study, and any future studies that
proposs importation of additional water into the drainage basin of
the Arkansas River, be bhorou%h](ir coordinated with the authorized
study of the Arkansas-White-Red River Basins. Region 7 of the
Buresu of Reclamation is to be commended for its program of coordi-
nation of plenning with other Federal and State agencies in the early

.phases of investigation for this report.

" The proposed project does not appear to conflict functionally with -
any project or plans of the Corps of Engineers, but the priyilege of
further review of certain features of the project upon completion of
definite plans is requested.

The opportunity to review your report on the initial development,
Gunnison-Arkansas project, Roaring Fork Diversion, is appreciated.

Sincerely yours, -
Lewis A. Pick,

Lieutenant General, Chief of Engineers. .
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COMMENTS, DEPARTMENT OF AGRICULTURE

DEPARTMENT OF AGRICULTURE,
OrrIcE OF THE SECRETARY,
Washington, May 23, 1952.

The honorable the SECrRETARY OF THE INTERIOR.
Dear Mr. SecrerAry: In his letter of May 8, 1951, the Com-~
missioner of Reclamation, acting in your behalf, requested comments
upon a proposed report entitled “Initial Development, Gunnison-
Arkansas Project.” ,

It appears that the irrigation segment of the proposed multiple-
purpose undertaking consists of two distinct phases. One of these is
aimed at making more effective use of the water supply already avail-.
able in the upper Arkansas Basin. The other is designed to increase
this supply by importation of water from the Colorado River Basin.
Itis noted that the costs and benefits of these two phases are combined
for purposes of sconomic evaluation. 'This is not in accord with the
basic principles of evaluation set out in the May 1950 report of the
Subcommittee on Benefits and Costs of the Federal Interagency
River Basin Committee. We believe that to bring your report into
line with these principles it should present the benefits and costs of all
soparable increments of the proposed project, and should show that
each such increment is more economical than any feasible alternative.
It seems particularly important, in view of the obviously high cost

of importing water from the Colorado River Basin, that a separate

evaluation be made of the use of such water for irrigation. .
We assume that provisions will be made for replacement of any

national-forest facilities that may be impaired by the proposed project.
The opportunity afforded us to review this report is appreciated.

Sincerely, _
CuarLEs F. BRANNAN,

Secretary.

r——— —

COMMENTS, DEPARTMENT OF AGRICULTURE

DrparTMENT OF AGRICULTURE,
OFFICE OF THE SECRETARY,
Washington, October 10, 1961.

The honorable the SECRETARY OF THE INTERIOR.

Dear Mgr. SecrETaRY: In his lettér of May 8, 1951, the Com- -
missioner of Reclamation, acting in your behalf, requested comments
upon a proposed report entitled ‘‘Initial Development, Gunnison-
Arkansas Project.” This report was referred to all of the interested
agencies of this. Department and has been reviewed by experts-in
soils, agricultural economics, engineering, soil and water conserva-
tion, agronomics, and irrigation practices. The following comments
are based upon this technical review., ,

It appears from our analysis that the irrigation segment of the
proposed multiple-purpose undertaking actually consists of two
distinct phases, One cf these iz aimed at making more effective
use of the water supply already available in the upper Arkansas
Basin. The other is designed to increase this supply by importation
of water from the Colorado River Basin. .
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In our opinion the former is more important than the latter. Ac-
cording to the report, less than half of the water now passing the
headgates of the irrigation works is actually applied to farm fields.
Moreover, some of the floodwaters are lost and winter diversions are
excessive, Clearly there is a need for a full-scale program designed
to reduce water wastage, to improve irrigation systems and practices

e

5586

p

FRYINGPAN-ARKANSAS PROJECT

program are proposed in the report. But there is little indication

of how some of the contemplated measures would be put into effect. .

It seems to us that this phase of the irrigation plan should be con-
siderably expanded. This could easily be accomplished through the
interagency. planning effort now. underway in the Arkansas-White-
Red River Basins, This leads us to suggest that the proposed project
be made an integral part of the comprehensive plan which will result
from that effort, and that in the process the provisions for making
more effective use of the available water be extended and strengthened,
We are calling this to the attention of our representative on the inter-
agency committee for the region and are asking him to cooperate to
the fullest possible extent in all efforts to more fully meet the needs
of the irrigation enterprises of the upper Arkansas River Basin. .
It is also suggested that this phase of the irrigation plan be evaluated
separately. It should, we believe, be considered the basic irrigation
program for the area. The proposal to import water shmﬁ
considered as an additional increment and evaluated as such.

All segments of the propesed multiple-purpose program are com-

bined for purposes of economic evaluation. Hence it is not possible
to determine, from the data given in the report, the possible effects

and to capture more Arkansas River floodwater. Parts of such a

d be -

of the separate evaluations suggested. We note, however, that the
cost of the combined irrigation program would exceed $65,000 per

farm (if the additional water made available is applied to 921 farms,
as assumed in the calculation of benefits), or roughly $500 per irrigated
acre. This high cost is, we assuine, largely due to the importation
feature of the combination. When such costly measures are required

every possible alternative solution should be given thorough considera~

tion.

All other separable segments of the multiple-purpose program
should, of course, also be.separately evaluated. We would- suggest
that in making tilese evaluations the Bureau of Reclamation utilize
the procedures recommended by the Subcommittee on Benefits and
Costs of the Federal Interagency River Basin Committee. As the

riniciples proposed by the subcommittee have been adopted by this

epartment their use would make it possible for us to concur in your
conclusions as to the economic feasibility of the various segments of
the plan.

If it should be considered necessary to proceed with the project in
advance of completion of the comprehensive plan for the Arkansas-
White-Red region, we would suggest: '

1. That the means by which it is intended to bringabout more
effective use of water now available be more fully explained
and provided for, and that, at the very least, the contemplated
conversion of winter flow be made a condition of Federal partici-
pation.

2. That definite provisions be made for the replacement of any
national-foreést facilities or services that may be impaired by
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the project, and for protection of the Maroon-Snowmass primitive
area against invasion. As it would be impossible to replace this
primitive area, or to repair any damage that it might suffer,
the only way to preserve its unique public value is to make
certain that it is not affected by the project. :

3. That provisions be made for the protection of any potantiali-
ties that may exist for economically justified small-scale irrigation
at higher altitudes on both sides of the Continental Divide; in
particular for the irrigation of pastures and meadows where
needed to insurc a balanced grazing program.

We greatly appreciate the opportunity afforded us to review this

report. '
Sincerely,
CuarLes F. Branwan,
Secretary.
COMMENTS, DEPARTMENT OF COMMERCE
: DzrArTMENT 0F COMMERCE,

Bureau oF ForelGN aND DomEestic COMMERCE, .
‘ : Washington, D. C., July 80, 1951,

Mr. Micaarr E. Stravs, : o
Commissioner, Bureay of Reclamation, -
Department of the Interior, Washington 25, D. C.

Drar Mg. Straus: We have several comments on the proposed

report of the Department of the Interior on the initial: development

(Roaring Fork diversion), Gunnison- Arkansas project.

INTEREST ON RETURN PAYMENTS FROM POWER

We have a question concerning paragraph 69 of page 34 of the
report of the regional ditector, which reads: “Parts of the interest on
return payments from power (3 percent) and municipal water (2
percent) would be applied to the irrigation investment.” -

Two important questions of policy are raised by thiz proposal,
Ordinarily, return payments from power and municipal water would
be returned to the National Treasary, from where they would be
eligible for appropiiation to any region and any purpose the Congress
saw fit. The report’s proposal would automatically appropriate these
funds to this area and to the particular purpose of irtigation. .

In our view such an important point of policy should be considered

independently of a project. '
HIGHWAY RELOCATION

The information in the report as to highway inundation and reloca-
tion is brief and very little factual data are presented. While more
study would be necessary before final estimates of cost of highway
relocation could be given, it appears that the Bureau of Reclamation
estimates for land and rights may be adequate for highway relocations
in the vicinity of the Aspen Reservoir, the Sugar Loaf Reservoir
enlargement, and the Pueblo Reservoir enlargement. The cost of
highway relocations at these 3 projects is estimated to represent




382558

172 "FRYINGPAN-ARKANSAS PROJECT
approximately 15 percent, 65 percent, and 50 percent, respectively,
of the cost of land and rights. :

However, in the case of the Twin Lakes Reservoir enlargement
project, the cost of highway relocation would appear to be several
times the Bureau’s gstimated cost of land and rights.

HYDROLOGIC DATA

In 1948 the FIARBC Subcommittee on Hydrology recommended
that additional evaporation, precipitation, and other meteorological
stations be established in the vicinity of the project area. Perhaps it
would be well for the Bureau of Reclamation to acknowledge the need
for additional data of the above type in the present report.

CONTROL SURVEYS

In the substantiating report section of this study the planneérs make
cerfain recommendations regarding needed surveys and maps. In
this connection, the Coast and Geodetic Survey is now extending the
basic, (first and second order) horizontal and vertical control in that
area. This control is used by the Geological Survey and other map-
ping and engineering agencies as the basic framework for detailed
topographic mapping and other engineering surveys. '

Sincerely yours, ‘ o
: H. B. McCov, Director.

COMMENTS, FEDERAL POWER COMMISSION

Feperan Power CoMMISSION,
Washington, D. C., August 22, 1951.

Subject: Initial development, Roaring Fork diversion, Gunnison-
Arkeansas project, Colorado. :

Mr. Micuass W. STrAUS,
Commissioner, Bureau of Reclamation,

, Department of the Interior, Washington 25, D. C.
. Duar MR. Srravs: The.comments herein with respect to the pro-
posed report of the Department of the Interior on the initial develop-
ment, Roaring Fork diversion, of the Gunnison-Arkansas project,
Colorado, are transmitted in response to your letter of May 8, 1951,
The transmittal of these comments by the Commission is in accordance
with the established procedures of the Federal Interagency River
Basin Committee, - - ' .

The plan of development recommended in the proposed report
provides for the importation of water from the Roaring Fork Basin
of the Colorado River watershed into the upper Arkansas River Valley,
and the regulation and use of both imported and native flows for
supplemental irrigation, water supply, flood control, power develop-
ment, and other purposes. The report states that although the
proposed plan is designed as a self-contained unit, it could constitute
the initial stage of & much larger project involving the future diversion
of water supplies from the Gunnison River in the Colorado Basin to
‘the Arkansas River Basin. ,.

As described in the report, the recommended development would
consist of a system of canals and tunnels on the western slope to
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collect water for diversion, and the proposed Aspen Reservoir on the
Roaring Fork River to provide replacement water; a tunnel under
the Continental Divide to convey water to the Sugar Loaf Reservoir
which would be enlarged; a canal extending from the Sugar Loaf
Reservoir to the Albert powerplant to be constructed at the head of
the enlarged Twin Lakes Reservoir, and also a canal diverting water
from the Arkansas River into the larger Twin Lakes Reservoir;
& canal extending from the Twin Lakes Reservoir to Salida, Colo.,

- to provide for the development of power at plants to be constructed

at power drops at the Granite, Wapaco, Princeton, Johnson, and
Salida sites; a reservoir and powerplant located on the Arkansas
River immediately upstream from Pueblo, Colo.; a power transmissicn
network; and facilities for furnishing additional municipal water
supply for certain cities and towns in the Arkansas River Basin.

The report shows that by diverting 69,200 acre-feet of water
annually from the Colorado River Basin and through regulation
and conservation of native flows, the plan would provide s total of
about 185,000 acre-feet of supplemental irrigation water per year
for use on the 322,000 acres of irrigated land in the Arkansas Vallev.
This would reduce the average annual water shortage on these lands
from the 35 percent now experienced to about 15 percent. The 7.

'powerplants in the plan would have a total installed capacity of

104,800 kilowatts, of which 93,800 kilowatts would be. considered

- dependable. The estimated average annual generation at the plants
is shown as 505 million kilowatt-hours, including 400 million kilo-

watt-hours of primary energy. The plan would provide about 17,000
acre-feet of water annually for municipal supply to Colorado Springs, -
Pueblo, and several Arkansas Valley towns. It was estimated that
operation of the reservoirs would eliminate two-thirds of the annual
flood damages in the reach of river between the proposed Pueblo
Reservoir and the existing John Martin Reservoir. Other benefits
would include sediment control, pollution abatement, and fish and
wildlife conservation. :

The cost of the proposed development is estimated at $147,440,000
on the basis of October 1949 prices. Under the tentative cost alloca-~
tion proposed, $59,930,000 would be charged to irrigation; $40,032,000
to power; $29,522,000 to municipal and industrial water supply;
$15,777,000 to flood control; and $2,179,000 to fish and wildlife. ‘The
last two items named would be considered as nonreimbursable. Of
the amount allocated to irrigation, $10,881,600 would be repaid by the
irrigators, $35,478,000 would be returned through use of the interest
component on power revenues, and $13,570,400 returned through use
of the interest component of municipal and industrial water supply
revenues, A payout period of 50 years is contemplated in the report.

In the benefit-cost analysis given in the report, the annual cost of
the development is estimated at $5,568,000 ou the basis of 2.5 percent
interest rate and 100-year amortization period. The total average
annual benefits are estimated at $9,789,000, indicating a benefit-cost
ratio of 1,76 to 1.00. It is stated in the report that the direct benefits,
estimated at $6,262,000 annually, would be sufficient to justify the
annual project costs.

It is noted that the annual power benefits are estimated in the report
at $4,064,000. This includes $2,375,000 estimated revenues from
the sale of energy at 5.5 mills per kilowatt-hour of firm energy and
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3.5 mills per kilowatt-hour of secondary energy; $327,000 in savings
in production costs to utilities purchasing project power for resale
(assumed to be passed on to the consumers); $1,199,000 as a propor-
tionate share of the retailing utilities’ benefits arising from resale of |
project power; and $163,000 as a proportionate share of the increased -
value of goods and services produced by final utilization of the power.
The report considers the first item as the direct power benefit and the
three remaining items as indirect benefits. _

The Commission believes that the inclusion of at least some of the
indirect benefits listed above in the project justification is question-
able. On the basis that the power has a value equal to the cost of
production by alternative steam-electric plants, the Commission staff
estimates the annual power benefits of the development at approxi-
mately $3,400,000. The staff reports, however, that the project
power benefits, both as estimated in the report-and as computed by
the staff, are substantially in excess of the annual power costs,
assuming adoption of the proposed cost allocation and also using a
2.5 percent interest rate and a 50-year amortization period.

Using the power benefits as computed by the. Commission staff
and the direct benefits for other functions as given in the report, the
staff finds that the total of these benefits would exceed the annual
costs, computed on the basis of 2.5 percent interest rate and 50-year
amortization period. It appears, therefore, that as stated in the
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report the overall development would be justified by the direct .

benefits. | :
As indicated above, 82 percent of the cost of the development -

chargeable to irrigation would be repaid through use of the interest
component of the revenues from the sale of power and municipal
water supplies. The Commission is familiar with the interpretations
under which such procedures have been adopted by your Department.
It believes, however, that the interest portion of power revenues
represents a power cost that should be paid into the Federal Treasury
rather than diverted for use as irrigation subsidy. : o

The Commission staff has made studies of the proposed develop-
ment both during the time of project formulation and in review of
the subject report of your Department. The staff reports that its -
estimates of the power available at the project are in substantial
agreement with the estimates of your office. The staff also advises
that its studies confirm the conclusion of the roport that there would
be a market for the project power by about 1960. _ ‘

Consideration has geen given by the staff to certain modifications
of the plaun, all of relatively minor nature, which may prove desirable
from the standpoint of power development. The report also recog-
nizes that further investigations may show the desirability of altering
some of the project details. For example, it is stated in the report
that further study may show that it is more economical to develop
the Elbert power head in two steps, each utilizing about one-half of
the 515 feet of available head. A second alternative plan for this
project studied by the staff would provide a pond on Corske Creek to
serve as an afterbay for an upper plant utilizing about 125 feet of
bhead, and to act as a forebay for a power plant at the Elbert site
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developing the remainder of the head. Such a plan would not only
rovide for greater flexibility of operation but also would permit a
arger power installation at the Elbert plant for low load factor

operation. | o

The staff points out that it would be desirable also to provide
forebays for the Granite and Wapaco power plants if topographic
conditions are suitable for the construction of such facilities. It is
noted that the plans include forebays for the three lower plants on
the Arkansas power canals, namely, the Princeton, Johnson, and
Salida plants. In view of the large storage capacity to be provided
above and below the Granite plant, the staff believes that it would be
desirable to increase the ultimate installation at that plant from the
19,200 kilowatts proposed to approximately 40,000 kilowatts for
peaking purposes. : o

The staff studies indicate that it may be desirable to develop a
small amount of power at the Aspen Dam for project operation and
for possible use on a small local load. On the basis of the proposed
operation of the reservolr, it appears that an installation of approxi-
mately 500 kilowatts might be warranted. :

I+ is noted that the report considers that the power capacity at the
Pueblo Dam would not be dependable because of the possible lack of
sufficient head and flow for power development during winter peak
load months, The staff suggests that a part of the capacity might
be made dependable. by maintaining a dependable power head at
maximum drawdown through tailrace excavation or otherwise, and
by effecting agreements whereby winter releases could be stored in
downstream reservoirs such as John Martin. Cog

The proposed plans do not provide for the development for power
of the 2,400 feet of fall in the 70-mile reach of the Arkansas River
between Salida and the Pueblo Reservoir. Studies by the staff
indicate that on the basis of the water available under the recom-
mended plans, & dependable capacity of about 89,000 kilowatts and
an average annual generation of approximately 470,000,000 kilowatt-
hours could be developed in this section of the river. The staff
advises that such development would not be economically feasible at
the present time but that the proposed plans for initial development -
as outlined in your report would not jnterfere with the future develop--
ment of this power. :

The Commission appreciates the opportunity of reviewing and
commenting upon the report of your Department. .

Sincerely yours,

Mon C. WarrerenN, Chatrman.
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COMMENTS, PUBLIC HEALTH SERVICE, FEDERAL SECURITY
AGENCY

FPEPERAL SECURITY AGENCY,
Pusric HEALTH SERVICE, _
Washington, D. O., August 16, 1951.

The Honorable Oscar L. CHAPMAN.
The Secretary of the Interior,
Washington, D. C.

- Dmar Mg. SecrerTary: Pursuant to the policies and procedures

established by the Federal Interagency River Basin Committee, we
have reviewed the preliminary report furnished by your Department
entitled “Initial Development (Roaring Fork Diversion) Gunmson—
Arkansas Project, Colorado,” dated January 1950.

Our comments, for the most part, consist of suggested rev1smns
of statements concerning water pollumon in the Arkansas River Valley.
These revisions are based on more up-to-date data compiled in recent
joint studies by the Public Health Service and the State of Colorado.

The following comments are made with page 1dent1ﬁcat10n as

carried in your report:

A. REPORT OF THE REGIONAL DIRECTOR

(1) Page 26, paragraph 36
Suggest thls paragraph be replaced in its entirety by the followmg

36. Stresm pollution in the mountainous and primitive western slope diversion .
area presents no problem at the present time. However stream pollution is of
real significance in the eastern slope area. Diversion water from the westefn .
slope will alleviate this pollution somewhat, but the construction of adequate
sewage and waste treatment plants will be necessary to make the poilutlon

abatement complete.

B. SUBSTANTIATING REPORTS

(1) Page 122, chapter XII
Suggest: thls chapter be replaced in its entn'ety by the followmg :

PRESENT CONDITIONS AND STREAM POLLUTION PROBLEMS

No stream—pollut:on problems exist on the western slope diversion area, where
transmountain water is to be obtained. However, the eastern area, which ex-
tends from the headwaters of the Arkansas River, near Leadville, to the Colorado.
Kansas boundary, has a very definite stream-pollution problem.

Almost at its inception, the Arkansas River is defiled by the uncontrolled dis-
charge of municipal and industrial wastes at Leadville. Progressive deterioration
of the river waters then continues to the Kansas line; serious poliution problems
exist in & number of local areas.

The sanitary requirements of water used for irrigation purposes have not been-
established; however, from available data, the need for pollution abatement of
waters to be used for irrigation is apparent below Leadville, Pueblo, Rocky Ford,
and other areas.

Stream pollution is always a potential hazard to public water supplies. That
this hazard exists for users of the Arkansas River water is exemplified by the
problem of public water supply treatment at Pueblo. Iis supply has only pro-
visional approval as an interstate carrier watering point.
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BENEFITS

The initial development would import transmountain water derived from
melting snow on a heavily forested and practically uninhabited watershed. The
water would be of excellent gquality from a cheraical and bactericlogical standpoint.
Tis effect.on the Arkansas River should prove heneficial from the standpoint of
both quality and quantity, particularly during periods of low flow. Dilution of
the highly mineralized river water and the stabilization of flow will be a boon to
many uses, especially municipal and industrial water supplies. T

The beneficial effects of the diversion water on pollution in the Arkansas River,
however great, should not be considered & panacea for its entire water-pollution
problem. Water-pollution abatement can only be accomplished by the con-
current installation of adequate sewage and waste treatment facilities at all
significant sources. of pollution.

(2) Page 184, section titled “Public Health Service”
Suggest the last three lines of this paragraph which read:

* % % in order that those situations attributable to present practices and natural
causes may not be eventually cataloged as the end products of reclamation

development,

be changed to read:

% % % gnd will furnish coriteria by which the benefits of the diversion project
may he measured in the future,

Sincerely yours, ,
M. D. Howus

Chief, Sanitary Engineering Officer, f’HS,
FSA Member, Federal Interagency River Basin Commilttee.
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