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LETTER OF TRANSMITTAL

DEPARTMENT OF THE INTERIOR;
OFFICE OF THE SECRETARY,
Washington, D, C" June 9, 19/53,

Hon, JOSEPH W, MARTIN, Jr"

Speakei' oj the House of Repre8entati~\e8,

Washington, D. C,

My DEAR MR, SPEAKER: My report on the Fryingpan-Arkansas

project, Colorado, 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 rlomestic 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 a,uthorization 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
t,he 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 ofthe act of August 14, 1946 ( 60 Stat, 1080);

and to the Departments of Agrieulture and Commerce, the Federal
Power Commission, the Corps of Engineers, and the Public Health,
Service, in aecord~nee with interageney agreements. Copies of all

the comment~ 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 attaehed,

Sincerely yours,
RALPH A, TUDOR,

Acting Secretary of the Interior.

Approved for printing, ,Tune 17, 1953.
K, M. LECOMPTE,

Ohairman, Oommittee on House Administration.
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EXECUTIVE OFFICE OF THE PRESIDENT,
BUREAU OF THE BUDGET,

Washington, D, 0" June 8, 1953,

The honorable the SECRETARY OF THE INTERIOR.
My DEAR MR. SECRETARY: 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
relationship to the program of the President.

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) 1, percent in 53 and 63 years, respectively, or within 50 years after
all facilities are placed in operation, The plan also contemplates that
the irrigation 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.
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2 FRYINGPAN-ARKANSAS PROJECT

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, 210iOaO
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 Oolorado River water available to the lower basin, Notwith-

standing the substantial increases in the estimated project costs and
th'e 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 project

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 benefits, 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 2X percent, or approximately $5 per acre pel' 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 Oolorado
River Basin, a separate evaluation should be made of the feasibility
of importing water from the Oolorado 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 irrigators 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 WlLI'ranted, 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,
ROLAND HUGHES,

Assistant Director.

SECRETARY McKAY'S REPORT TO THE PRESIDENT, THROUGH

BUREAU OF THE BUDGET

DEPARTMENT OF THE INTERIOR,
OFFICE OF THE SECRETARY,

Washington, D. 0" April SO, 1955.

eHE PRESIDENT,
THE WHITE HOUSE:

Through the Bureau of the Budget),
My DEAR MR, PRESIDENT: 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

authorization 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.
The 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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FRYINGPAN"ARKANSAS PROJECT

includes) as a part of the construction cost to be repaid, interest,
during construction on power and municipal water investments, In the
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 investment 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 1A8 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.
occm annually in crop production on presently irrigated farmland
while" the need for additional and better quality municipal water'

is fast becoming critical. Protection is needed against floods which
result in extensive damages in the upper Arkansas Valley. Also, there
is a need in the area for the electric energy from the project and normaL
uses for electricity would expand rapidly if not restricted by a limited
supply.

This project and the report as herein modified conform 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 proj ect.

I shall appreciate receiving advice concerning the relationship of
this project to your program before I transmit the report to the

Congress in accordance with the provisions of the Reclamation Project
Act of 1939. ' ,

Sincerely yours,

0/ ',;

DOUGLAS McKAY,

Secretary of the Interior.

0 '.
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TABLE L- Fryingpan-Arkan. a. proJect- Summary of benefit"co. t analysis

Item Amount

Public investment:
Estimated construction costs__ __n __ ____ _ _ __ n __ _ ___ _ _ __ _ _ _ __ _ _ _ __ _n_ n_ n__

Interest during construction' 1_ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ 
n _ _ _ _ _ '. _ _ _ _ __ _ __ _ _ _ _ _ _ _ _ _ __

TotaL _ _ _ _ __ _ _____ ______ __ __ ____ __ __ __ __ _ _ _ _ __ __ ___ _ __ _ _ ___ _ _ _ __ _ _ __ _ _ _ _ _ __

Annual costs:
Equivalent of public investment_____n_____________n___n__ ____________n__

Oporation, maintenance, and replacement:
Municipal wllter _ __ _ _ _ _ _ _ __ _ _ _ __ _ _ __ __ __ _ _ _ __ _ _ _ _ _ __ _ _ __ _ _ __ __ _ _ _ _ _ _ __ ___
Irrigation_ _ _ _ __ __ __ _ ___ __ __ __ ____ __ __ ___ _ _ ___ ____ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ __ _ _ __
Power _ _ _ _ _ _ __ _ _ __ _ _ ____ ___ _____ __ __ __ _ _ __ __ _ _ __ _ ___ _ _ __~M _ _ __._ _ __ _ ___ ___

Regulation by upper Colorado storage project '___n__________________________

otal______________________________________________________________________

Annual benefits:
Municipal water _______n_n_____n__________ _n__________ _u__n____________

Irrigation: 8

irect___________________________________________________________________
Indirect__ _ _ _ _ _ __ __ _ _ _ __ __ __ _ _ ____ ______ ____ __ __ __ _ _ __ _ ___ _ _ _ _ _ _ _ _ _ __ _ ____

172, 898, 000
6, 594, 000

179, 492, 000

4, 902, 000

412, 000
59, 000

842, 000
1, 313, 000

163, 000

6, 378, 000

1, 662, 000

1, 598, 000
2, 757, 000

4, 355, 000
2, 702, 000

598, 000
141, 000

9, 458, 000

Power 4_ __ ____ _ __ _______ __ __ __ __ _ _ _ __ _ ___ __ _ _ _ __ _____ _ _ ___ ___ _ _ _ _ _ _ _ __ _ ___ ___

Flood control 3_ __~______________________________ __ _______ ____~__ _____________

Sediment controL__ ____ __ ____ _ ____ _ _ __ __ __ _ _ _ _ _ _ __ _ ___ _ _ __ _"-____ __ _ _ __ _ _ ___ __

Total._.._____.______________p___________ p_________________________________

Beneflt-cost ratio:
Total benefits____ ___ _ _ _ _ ___ _ _ _ _ ___ _ _ ____ ____ __ _ ___ __ ___ _ _ ___ _ _ _ _ __ _ _ __ _ _ _ _ _ __
Direct benefits___ _____ _ _ _ __ ____ ___ ______ __ _________ ____ _ _ ___ ___ _ __ _ _ __ _ _ ___ __

1. 48:1.00
1.05:1.00

I Interest during construction computations appearing in report have been reanalyzed; realistic construc-
tion periods were set up by features and made consistent with development periods.

2 Annual cost ofregulation provided by Upper Colorado River Storage Project at $2.35 per acre.foot.
3 Adjusted to 215 a.gt;io'] ltura.l price index' excludes interest and wages shown in report as direct benefits

to others; indireot benefits retlect increa.sed marketing and processing' activities and increases in farm pur.
chases.

4 Benefits refleot prospective value of power in area.
S Adjusted to retlect projeoted prioos-, Engineering News-Record Index of 180 ( 1939- 100).

FRYINGPAN-ARKANSAS PROJECT

TABLE lA.- Summary of benefit-co. t analysis by functions

ofF' Item
Total Muniq.ipsl

Irrigation Power
Flood Fish and

project water control wildlife

Publio investment:        $
2, 830, 000Estimated construction costs____ $172, 898, 000 $32,654, 000 $ 75, 128, 000 $41, 945, 000 $20, 341, 000

Interest during construetioll____ 6, 594, 000 1, 154, 000 3, 143,.000 1, 330, 000 849, 000 118, 000

Total_________________________ 179, 492, 000 33, 808, 000 78, 271, 000 43, 275, 000 21, 190, 000 2, 948, 000

Annual costs:
Equivalent of pubUo invest-

ment________"_______________~ 4, 902, 000 923, 000 2, 138, 000 I, 182, 000 579, 000 80, 000
Opera.tion, maintenance, and

replacement_ _ _ _'_ _ n _ _ _ __ __ ___ 1, 313, 000 412, 000 59, 000 842, 000 ----------- --~-------

Regulation by upper Colorado
storage project l__

u_u_u_ u__ 163, 000 ----------- ----------- ----------- ----------- ---------.

Total.. .... h'. ......__..__. 6, 378, 000 1, 335, 000 2, 197, 000 2, 024, 000 579, 000 80, 000

Annual benefits:
DirecL__ _ _ _ _ ~ _ _ _ _ u_ _ _ _ _ _ n_n __ ' 6, 701, 000 1, 662, 000 I, 598, 000 2, 702, 000 698, 000 ----------
Indirect_ _ _ _ _ _____.___ ____ ______ 2, 757, 000 ----------- 2, 757, 000 --------~-- -~--------- ----------

Total_ _~ _~ _ _ _~_ _ _ ~_ _______ _ ___ 9, 458. 000 I, 662, 000 4, 355, 000 2, 702, 000 598, 000 ----------

Benefit-cost ratio:
Total benefits__h_____h________ 1.48 1.24 1.98 1.33 1.03 ----------
Direct benefitsu_~__ n__________ 1. 05 1.24 , 73 1.33 1.03 ----------

1 Not distributed to functions.
2 Includes $141, 000 benefits from sediment control.
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TABLE lL- Segregation of costs

Januari 1953 constructi':ln costs  ~ Annual opera.tion, maintenance, and rephcement

Specific operation,
Specific costs Total m2inten~_nce and

replacement Joint
Feature oper<>tion,

Total
Joint IDPinte-
costs

Opera~ 231 percent, Operation,    nance and
Municipal Fish

tion fnrl 50.year
IDRinte-  

Municipal repIa ce-

Power water and nance and Power ment
supply wildlife!  

mflinte. repl~ce- 
rephce-   

water
nance ment

ment

Aspen Dam and Reservoir__u~___~________ $8, 102, 000 -----.----+- --~---~---~- -----~~----- $ 8,102, 000 $ 2, 000 $ 1, 880 $ 3,880 ------- -~~ -- ~-- -~-- --~ $ 3, 880
Sugar Loaf Dam and Reservoir __U__u_~__ 7, 248, 000 ~----------- ~----------- ------------ 7, 248, 000 2, 760 1, 680 4, 440 ---- ----~- -----------~ 4, 440
Twin Lakes Dam and Reservoirn_________ 101 222, 000 ~~---------- ------------ ------~._--- 101 222! 000 3, 900 2, 370 6, 270 --------~- --~-~-~--._- 6, 270
SaIida Afterbay ______~___ ____+~_u_________ 310, 000 $ 310, 000 -~-------- -- --~--------- ---~--------- 1, 870 70 1, 940 $ 1, 940 -------~--~~ --~---------
Pueblo Dam and Reservoir~__~_________u_ 43, 453, 000 ~----~------ '$

7: 148: 000' ------------ 
43, 453, 000 6, 200 10, 090 16, 290 -- - --- - - ~- ----$

44: 040' 
16, 290

Main purification plantn_______u_______~_ 7, 148, 000 ~-------+--- --~-+------~ -~-~----~--_. 33, 750 10, 290 44, 040 --------~- --~---------
PueblO pumping plant___________________~_ 1, 470, 000 ~------+-~ -- 1, 470, 000 --~----~---- ---~----~+--~ 93, 320 18, 340 111, 660 --------+-  lIl,660 ------+~----
Colorado Springs pumping- plant_______~___ 155, 000 ----~~--+--- 155, 000 -----------~ ----------- -~ 4, 780 1, 930 6, 710 ----------  6, 710 -----''

2,'220Hunter Cree~-Aspen CanaL__~u__~___~___ 288, 000 ~----~---~- - ------------ . -- $
409: 000

288, 000 2, 150 70 2, 220 --~------- -----------~
Hunter Creek extension c"1naL_ u_____~u_ 409, 000 ~--- -------- -~----~---~- "'

8: 457: 000' 
4, 700 90 4, 79Q ---------- ------------ 4, 790

South Side collection systemu~__u____~_h 9, 263, 000 ~----~---~-- ------~---~- 806, 000 2, 800 ------------ 2, 800 ---------- -----------~ 2, 800
North Side collection systemu~__u_u_____ 21, 126, 000 - -~--------- -~----~----- 383, 000 20, 743, 000 29, 530 940 30, 470 ---------- ------------ 30, 470
Fryingpan.Arkansas tunneLu__u_~___~___ 10, lI1, 000 -----~---~-- ------~---~- 1, 232, 000 8, 879, 000 3, 0, 0 ------------ 3, 030 ---------- ------------ 3, 030
Snowden CanaL_~_______________u~___~~__ 192, 000 -----~---~-- ----------~- ---~-------- 792, 000 7, 000 180 7, 180 ---------- ------------ 7, 180
Arkansas power canal:

Elbert CanaL _ _______u___u__~u_~___ " 159, 000 1, 759, 000 --~----~---- ------------ ------------- 26, 250 410 26, 660 26,660 ----~------~ ---.,--------
Twin Lakes-Otero CanaL _~ __~~_u_u_ 1, 623, 000 1, 623, 000 ------~--~~- ------~----~ ---~--------- 11, 460 380 11, 840 11, 840 ------------ ------------
Otero-Wa.paco CanaL________u~___~_+_ 2, 188, 000 2, 188, 000 ------------ -----------~ ------------- 15, 470 510 15, 980 15, 980 -------.---- ------~--~--
Wapaco diversion~_.__ _______u__,,_____-- 266, 000 266, 000 ------~---~- -------~---~ --~---------- 1, 990 60 2, 050 2, 050 ------------ -------~- ---
Wapaco-Princeton CanaL_ U__~_h_U_ 2, 466, 000 2, 466, 000 ------~- --.- -------~---~ ---~--+ ------ 18, 370 570 18, 940 18, 940 -~---------- ------------
Chalk Creek diversion______u__u__u_ 96, 000 96, 000 ------------ ------------ ------------- 720 20 740 740 ------------ -----~------
Princeton~Pancno CanaL___n__n__~__ 2, 023, 000 2, 023, 000 ------------ ---~-------- ------------- 15, 100 470 15, 570 15, 570 ------------ ------------
Pancho~Sa1ida O'anaL______u~_____~___ 2, 508, 000 2, 508, 000 - ---------~- ------------ ------------- 17, 800 580 18, 380 18, 380 -- --------~ -- -----~- ---

Oil Creek-Brush Hollow CanaL_._________ 361, 000 ------------ 361, 000 ------------ ----~-------- 4, 390 80 4, 470 ~---~----~  4, 470 ------------
Pueblo water conduitun___u_____________ 1, 735, 000 ~----------~ " 735, 000 -------~---- ------------- 26, 020 7, 810 33, 830 ~---------  33, 830 ------------

Arkans"l.s Valley water conduit.__u_u____ 10, 631, 000 -
i4~9i7~OOO- 

10, 631, 000 --~--------- _______ 4_____ 159, 460 47, 840 207, 300 --
540: 050'  

207, 300 ------------
Powerplants_ _ _ _ __ _ ~ u _ _ _ _ _uh __ + _ _ _ ~ __ ___ 14, 911, 000 _ 4___.___.__ ------------ _____ h______ 318, 540 161, 510 540, 050 ------------ ------------
Powerplant switchyards_ __________~_______ 3; 885, 000 3, 885, 000 ------------ ------------ ------------- 34, 940 39, 03,0 73, 910 73, 970 ---~-------- ------------
Transmission lines____~h____~________. _u_ 5, 079, 090 5, 079, 000 ------------ ------------ ------------- 31, 150 58, 950 90, 100 90, 100 ----.- -~---- ---~----~---
Transmission substations_~ ___.~________~__ 2, 091, ()pO 2, 091, 000 --~----~---- --+._------. --

TI73,'000' 
31, 130 21, 010 52, 140 52, 140 -------~---- ------------

General property _~____u______~_~__u_____ 1, 173, 000 -----~------ ------------ _._~-------- ---------- --~--------- --~~----~--- ~--------~ ---~---~---- ---~--------

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 81, 370

1 These amounts represent the costs of enlargement of the collection and diversion system specifically for fish and wildlife purposes. They are shown as specific costs because
the allocation to this function is limited to the costs of these added facilities totaling $2,8301000, as described in report of the regional director for mitigation of losses.
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TABLE III,- Cost allocation

Item ' rotal Municipal Irrigation Power
Flood Fisbl'lnd

water control wildlife

AnnuBI bl}nefits~n__~~__n~____~____ $9, 317, 000 $ 1, 662, 000 $4, 355, 000 $ 2, 702, 000 $ 598, 000 __ ------~-

Less [lllnUfll operAtion, maintenance
412, 000 842. 000 0

a.nd repl" cement costs~_ uu_______ 1, 313. 000 59. 000 0

Anmml net benefits_.__~~u______~__ 8, 004, 000 1, 250, 000 4, 296, 000 1, 860. 000 598, 000 - -- - -~~-- --

Justifi9ble lnvestment_ _ ____n_nn_ 295, 910, 000 45, 771, 000 157. 305, 000 68, 107, 000 21, 897, 000 '$ 2, 830, 000

Altern" tive expenditure____~__~~____ 184, 161, 000 33, 57!), 000 81, 097, 000 42. 148, 000 27, 341,' 000 -----------

Alternative Justifiable expenditure_~ 181, 547, 000 33, 575, 000 81, 097, 000 42. 148. 000 21, 897, 000 ~ u___~____

Less specific costs_~__u__u~____uu 60, 711, 000 21, 500. 000 0 39 211. 000 0 2, 830, 000

Remaindel'_ __ ___~__"____u____~____ 120, 836, 000 12, 075, 000 81, 097, 000 2, 937, 000 21, 897, 000 - -- ----- - - ~

Percent distribution_ _________~_____ 100, 0 10.2 687 2 5 18. 6 -----------

Joint costs. _ u _ _ u~~ _ ___~u n____.__ $112, 187, 000 $ 11, 154, 000 $ 75, 128, 000 $ 2, 734, 000 $ 20, 341, 000 '$
2;830, 000Specific

costsn___ _ ____ _______~_~_
u_ 60, 711, 000 21, 500, 000 0 3'9;' 211, 000 0

Allocation _ _ ______~~__________~~_~__ 172, 898, 000 32, 654, 000 75, 128, 000 41, 945, 000 20, 341, 000 2, 830, 000

1 Incremental costs offea.tures on western slope, as described in report of t'3e regional direct0r for mitigation
of losses.

TABLE IV,- Interest during construction

Oon~
struc-

Construc- tion
Interest

Feature Code tion cost pe. 
2~ per-

riod
cent

years ,

Replacement Reservoir, Aspen, 28,000 acre- feet_~___~___n___u_u~___  J $ 8, 102, 000 4 $ 405, 100

Sugar Loaf Reservoir enlargement, 117,000 acre- feet___~_M___~_________  J 7, 248, 000 3 271, 800

Twin Lakes Reservoir enlargement, 260,000 acre-feet~~ M____~______~___  J 10, 222, 000 4 511, 100

Salida Afterbay Reservoir, 200 acre-feet_____ ___ _~_n_n_ n_~n___~____ P 310, 000 1 3, 900

Pueblo Reservoir, 400,000 acre-feet________ ___~__~________________nu_  J 43, 453, 000 4 2" 172, 600
Main purification plant ( Pueblo) ( 7, liOO, 000 gallons)~ __n. u_____~____ M 7, 148, 000 2 178, 700

Hunter Creek diversion damu _ _ ___ _ ________~__~_____~_u___u___n_ ~ J , 48, 000 1 600

HWiter Creek extension diversion works~ _ ________~__~_M_ M_______ u__ J 15, 000 1 200

Cllapman Gulch diversion dam___n__u_____~______U____M_ M_~_~__~_ J 54, 000 1 700

Lime Creek diversion dam_un_u___n_hM_ M______~______ n________~ J 30, 000 1 400

Lai'lt Oha.nce diversion dam__~____~_. ~~_______M_____ n_~__n_________ J 30, 000 1 400

North Fork diversion dam_uu__u___uu_u_u_nnn_~_' u~~__~_M_ J 30, 000 1 400
Ivanhoe diversion dam_w- _un~__~~____Mu. ____Muun___~h______u_ J 30, 000 1 400

Frylngpan River diversion dam_n______~______________n___u~~----~ J 16, 000 1 200

Snowden diversion dam____~____n _____ _~___~_______M_~ u______ ______ J 205, 000 2 5, 100

WapneD diversion damn___~n_ _ ___ _n____n _____n_________~u______ P 228, 000 2 5, 700

Chalk Oreek diversion
dam__

u_u~nn~_~_____~___~uU_____~M_ hh_ p 62, 000 1 800

Oil Creek diversion dam_ _ ___ _____ ~_~~___~_~___ ~__u____nu__ ~_~____ M 138, 000 1 1, 700

Main municipal pumping plantn_u_~M_~___~~__________ n______. ___~ M 1, 470, 000 3 55, 100

Oolorado Springs pumping plants~~_____~~_______n_________u______~ M 155, 000 2 3, 900

Hunter Crf'.ek, Aspen Oanal- Q= 200 cubic feet per second__ _________ J 240, 000 1 3, 000

unter Oreel~ Extension Oanal- Q= 20- 100 cubic feet. per second_ nu J 394, 000 3 14, 800

oath Side collection conduit__u~ _. __ ___~~___~_~__ ________~__~
uu_~_ J 9, 209, 000 -~---- ~---------

01 Hunter Creek-Chapman tunneL_n_n_u_nnn__n___u__.___ J ( 2, 578, 000) 2 64, 400

02 Ohapman~South Fork tunneLu__u_n_unn_n__~_~______n J ( 3, 380, 000) 2 84, 500

03 South Fork-Frylngpan siphon tunneL~Mn___~~_u________~___ J ( 2, 706, 000) 2 67, 600

04 Fryingpan siphon_om _~______~~_______n_____~____un__~___~ J ( 545, 000) 1 6, 800

ol'thside collection conduit_ _ _ __~______uu_n____n_____~_n~_n___ J 21, 006, 000   --------~-

01 Lime Creek CanaL_n_u_____________________~__u____u___u J ( 1, 182, 000) 3 44, 300

02 La8t Ohance~North Fork section______uu__~______n___~nu_ J ( 2, 952, 000) 2 73, 800

03 North Fork-Ivanhoe Creek
section__

n__~M____~___~_______ n__ J ( 11, 674, 000) 3 437, 800

04 Ivanhoe Creek-Fryingpan siphon_ __n~____________________~__ J ( 2, 002, 000) 2 50, 000

05 Fryingpan siphon- Fryingpan-Arkansas tunneL_ __________~___ J ( 3, 196, 000)  ----------

ryingpan-Arkansas divide tunnel_ _~ ____~ _____~___~_______________ __ J 10, 095, 000 3 378, 600

Jbert power canaL~_ ______~ ~__._________~___________~___~___ ____n__ P 1, 795, 000 3 67, 300

nowden Canal J 587, 000 2 14, 700
win Lakes-Otero Oa~al~=~ = = =: == = == == == == == = = = = = =: == =:= = = ==: = ::::= = = P 1, 623, 000 2 40, 600

tero-Wapaco CanaL_ ___~. ~~__.__ ___~_______~__ _______. ______~___ nn P 2, 188, 000 3 82, 000

apaco diversion canaL_ _ _~___ ~_~_~_~______________h___~___~_~_~ .__ P 38. 000 1 500

apaco-Prlnceton CanaL _ _ _ _M _ __ __ _ _ __ _ __ n_ _ _ _ _ _ __ _ n _ _ ~ __ _ _ _ _ _ __ _ ~ P 2, 466, 000 3 92, 500

halk Oreek diversion
canaL__~

u____~U~____h___~________________~ P 34, 000 1 400

rblCeton~ Pancho Canal ---~----------------~----~---~-------------- P 2, 023, 000 3 75, 900
ancbo.Salida Canal P 2, 508, 000 3 Q4, OOO

liAblo municipal water -suppiy condllit: = = == = = = = = = = = = = = = = = = = = = = = = = == = M 1, 735, 000 2 43, 400

rka~sas Valle~ municipal water supply conduiL _______~_nuunn M 10, 631, 000 3 398, 700
il Creek-Brus Hollow Canal._. _~_~ _________~~__~__ ____ _~_~ _ M~___. ~ M 223, 000 3 8, 400

lbert powerplant, 8,700 kilowatts. _ _ __________n_~___~____n_h_~___ P 1, 137, 000 3 42, 600
tero ( Granite) faowefPlant, J9,21J0 kllowatts_ u__ unu__n___u_ n__ P 2, 711 t 000 3 101, 700

apaco powerp ant, 16, 500 kllowatts._~___________~_____~__~_~_~_____ P 2, 214, 000 3 83, OOa

rinceton powerplant, 11, 700 kilowatts________n~_____n~_ __ _~_____~_ P 1 733 000 3  ~ 5 000
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TABLE IV,- Interest during construction- Continued

Con-
struo- 

Interest
Feature Code Construc- tion

2% per-tioncost pe.
riod cent

Yf'.ars

Pancho ( Prlncet@) pO'll'erplant, 15'
OOOkllowat18__

n. m.m'_u. u__ P $ 2, 500, 000 3 $ 93, SOOBaUds powerplant. 22,700 kIlowatts. U___n__nhnnn_____n____nn P 2, 908, 000 3 109, 000Pueblo powerplant, 11, 000
kilowatts___________

n____n_______________ P 1, 714, 000 3 64, 300

f:~ l~;~:====:======:::::====:=:====:=::=====:=:=:==:= 
P 755, 000 2 18; 900
P 127; 000 1 1, 600
P 104, 000 1 1, 300

Wapaeo-Princeton, 15 ml1es________ ________ _ ____________ _____ ________ P 174, 000 1 2, 200Princeton-Pancho, 7 milesu____________________________
n_____n_nu P SO, 000 1 1, 000

ll~~,:~f~~=:~====:=======:=========:================== 
p 35, 000 1 400
P 1, 020, 000 2 25, 500
P 504, 000 2 12, 600SaIida-Pueblo, 97

miles__~______ _______ ___~~_____________~__ ____~ __
n_ P 1, 124, 000 2 28, 100

Pueblo-Oolorado Springs. 44 miles______~_____n______~_______________ P 472, 000 1 5, 900
Colorado Springs-Limon; 73 miles______________________~_____ _ __~____ P 61<4, 000 2 17, 100
Leadville, 15, 000 kilovolt4\mperes_ _ ______ ____________~_n ____________ P lIS, 000 1 1, 500
Salida, 5,000 kilovolt.amperes_______

n____ __________n____ _ ___________ P 139, 000 1 1, 700
Gunnison, 3, 750 kllovolt-$mperes___._.____ ______n_________ n___ _____ P 253, 000 1 3, 200
Saguache. 10,000 kllovolt..a.mperes_ _. _ _____________________________~__ P 149, 000 1 1, 900oa~ n City, 15,000 kllovdlt-smperes~___n____~_____~_________________ P 302, 000 1 3, 800
Pue l~ 25,Ooq kilovolt-aIilgeres_________

un_______________________
h_ P 205, 000 1 2, 600

Colom 0 Sprmgs, 30, 000). ovolt-amperes______________~___h__h____ p 925, 000 1 11, 600
Elbert, 9,670 kllovolt-amperes_ ________ ____ _ _______~___ _ 

n_~__ ________ P 482, 000 1 6, 000
Otero, 21. 330 kilovolt-amperes________ ~______ _____~_____

n_________~__ P 558, 000 1 7, 000
Wapaoo, 18. 330 kilovolt-amperes_ _ _ ______ ___ ____________~_h___~_____ P 540, 000 1 6, 800
PrJnceton, 13, 000 kilovolt-a.mpere!L__ _______~_____. ~______~___ _______ P 507, 000 1 6, 400
Pancho, 16, 670 kllovolt-artJ.peres__ ____ __~~______ ___~n__________~__~__ P 434, 000 1 5, 400
BaUds, 25,220 knovOlt~a~ eres_ _ _ ___. _____n _______________________~_ P 770, 000 1 9, 600

puebloi 12, 220 kl1ovolt-~ peres. _ .... m.m. ..m_. m__ ._._.
n_..__ P 594, 000 1 7, 400

Genera communication s~ tem_ _________ ____ ~________.__ ____~
h_____ J 105, 000 2 2, 600

General service equipment (25 percent construction faciIity)______~___ J 1, 053, 000 7 79, 000
Gunnison maintenance shop_ _ _ ___n__n_______._____ ._______.___ ~___ J 15, 000 1 200

tal..._.__...._.___.__....._..____...._...._.._._......._..,. ------ 172, 898, 000 ------ 6, 593, 500

J= Joint ($4, 691, 000); P- Power ($l,212, 500) j M= Municipsl water ($690,000).

Breakdown of the interest during construction to the allocated use of the
features:

Joint use_______________________,____________________________

Specific powerh__ __ h h _ __ __ _ __ _ h _ 'U __ _, h_' Uu __ _ _" __ _ __

Specific municipal waterhh __ ,_. h _ _, _ _ h___h _ __ _uu __ hh__

4, 691, 000
1, 213, 000

690, 000

TotaL _ _ _ _ _ _ _ _ h _ h h _ h u _ _ _ h U, _ _ U _ _, _ U U _ _ _ _ _ _ _ _ 6, 594, 000

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

Irrigation________"___________________________________________
Powerh_' _h _ __,___h_h_ ____h_ _ __ __ ___ __ ___ _ h __ _ __" _ h h_

Municipal water______ _h_ h _ ____ _ _, __ _ 
h__ ____ hh __, h_ __ ___

Flood control_________,________,_____________________________
Fish and wildlife_ _ _ _ h h' __ _ _h _, __ _ h _u hh _u ___ ___, hU__

3, 143, 000
117, 000
464, 000
849, 000
118, 000

TotaL u _ ___ h_ h _ _ _, __h h _h _h ____uu h __ __ __ __h _ 4, 691, 000

The total reimbursable amounts of interest during construction are-

Power____h_____________hhU__h_U $ 1, 213, 000+$ 117, 000= $ 1, 330, 000
Municipal water______________h____h___ $690, 000+$464, 000= 1, 154, 000

TotaL _ _ _ _ _ _ _ _ _ h _ _ _ _ _ __ _ _ _ , _ _ 
h _ _ _ _ _ _ _ h _ _ _ _ _ _ h _ _ h _ 2, 484, 000

The nonreimbursable interest during construction is $4, 110,000.
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FORMER SECRETARY CHAPMAN' S REPORT TO THE PRESIDENT

DEPARTMENT OF THE INTERIOR,
OFFICE OF THE SECRETARY,

Washington 25, D. O., October 19, 1951.

i,,~;--

THE PRESIDENT,
THE WHITE HOUSE

Through Bureau of the Budget).
My DEAR MR, PRESIDENT: 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 a need for additional electric
energy in the project power-market area and normal uses of electric
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 Arkan~
sas River Basinean 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 tra.nsmit 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

DEPARTMENT OF THE INTERIOR,
BUREAU OF RECLAMATION,

Washington 25, D. C" September 11, 1951.
The SECRETARY 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 Sedretary 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, 1946
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. Oopies 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 Oolorado, 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
feltsible, economically justified, and financially feasible. They ap-
prov1 the proposed development conditioned upon compliance with
the operating prinCiples set forth in the report and full recognition
of and complianpe with certain portions, quoted in Oolorado' s letter
of comments, of the report of the Colorado Water Oonservation
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, Oolorado 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 Oolorado, I recommend that
this proposed development, identified in your proposed report as the
initial developm!lnt, Roaring Fork diversion, Gunnison-Arkansas
project, be hereafter known as the Fryingpan-Arkansas project,

The State of :Kansas, which is a party to the Arkansas River com-

pact and has a strong interest in any proposed development 'and use
of the water of tJ;tat stream, has no objection to the development as

set forth in the project report,
The States of Arizona, Oalifornia, 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 Oolorado, I have no objection to this
suggestion and recommend that, by this reference, the report be con-

sidered 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
die-est. The 90- d$.y 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 rec~ived, 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,
MICHAEL W. STRAUS, Commissioner.

Approved and adopted: October 19, 1951-
OSCAR L. CHAPMAN,

Secretary of the Interior.

PROPOSED REPORT OF THE CO,MMISSIONER OF RECLAMATION

DEPARTMENT OF THE INTERIOR,
BUREAU OF RECLAMATION,

Washington 25, D. C" April 16, 1951.
The SECRETARY OF THE INTERIOR.

SIR: This is my proposed report on the initial development, Roaring
Fork diversioIl, of the potential Gunnison-Arkansas project, Colorado.
My report is based on and incorporates the accompanying report of the
regional diredtor, 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) isa 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 supplies in the Gunnison River Basin for diversion to the
Arkansas River Basin, This development would provide ( a) about
185, 000acre-f~et of supplemental irrigation water at canal headgates
in the Arkansa~ VaHey throughtransmountain diversion, conservation
of flood flows, fe"ri!gulation of winter flow, and reuse of return flows for
water-thirsty Jands which, even with this additional supply, will
experience an !tverage annual headgate shortage of about 16 percent;

b) about 1.5, 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; ( c) 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 i~ t~e normal uses of electric energy;
d) flood protectlOn whlCh would ehmmate 66 percent of the probable

annual flood damages between Pueblo and the John Martin Reservoir,
estimated to be about $890,000; ( e) 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 purpo~eswould be accomplished through construction of
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 acte-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; ( e) the Frying Pan-Arkansas tunnel, about 6 miles in length,
for diverting wa~er 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; ( e) 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; (j) 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

reglalation 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 sto,re water for irrigation
and municipal use and for flood control; ( h) a project power system
comprising 60 mIiles of canals, 7 powerplants having an installed
capacity of 104, 8QO 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 VaUey towns, which supply
facilities would be constructed by the United States only after con-

struction by the communities thems,elves proves infeasible. These

proposed works, w:hich 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, inoluding reserves for replacement, is estimated to
be $ 1, 335,200 annually.

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 orduplicate future development. It would be oper-
ated in accordance with the principles set forth in the regional 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 principles.
The water to be imported from the Colorado River watershed is to
come from Colorado' s apportionment under the upper Colorado
River Basin compact, and there is sufficient water supply for the
project,

The initial (levelopment of the Gunnison-Arkansas project is eeo-

nomically justified and financially feasible, The ratio of annual bene-
fits to annual costs is about 1.7 to ] , 0, Net allnual 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, The ten-
tative allocation of costs among the various purposes and the estimated
payments are summarized in the following tabulation:

Function Probablo
repa}'"lllent

Allocation

Reim burslJ. bIe:
Irrigation____ __~~__ ______ H _______ n___n______ ______n____ ____ ~_____ __ ___ $59, 930, 000 _~____~ ~~_____

Probably can be returned in 40 yea.rs without interest through pay~
ments by irrigation water users and district beneftci~ries__n____ _ __ _______n_____

Probably can be returned in 40 yea.rs without interest tbrough appl1.
catfon ofinterest on power and municipal water investmentu_____ _nnn_nn__

Power _ _ __ _ _ _____ _ .____ _ _ __. ____ ______ __~_______~_____________ ____~_ _____ 40, 032, 000 ______~ ~___ ___
Probfl.bly can be returned in 50 years with interest at 3 percent_ _____ n__ nnuu__

Municipal and industrial water supply _______~__________________________ 29, 522, ODD ______________
Probably can be returned in 40 yea.rs with interest at 2 percent- uu_ __~_ ______n__ 29, 522, 000

10, 881, 600

49, 048, 400

40, 032, 000

Total, reimbursable_ _ ______________n_____________________________ 129, 484, 000 129, 484, 000

NOll1'cimbursable:
FI'Jod controLu_u__._~__~_h__________~nnu___ nnn__________nn___ V5, 777, 000 _____ n_n____

Fish and
wlldl1fe__

u______u______u___~____________
h_n_~nu_____.___ 2, 179, 000 nu_____n_u

l'otal nonreimbursablc_u_____nnnn_nu_____nnn_______n__n___ 17, 956, 000 n__u~_~__n_

Grand totaL~__~__..__.~___nn_______n__un_____~n_n__~_nn_un__ 147, 440, 000 129, 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 sp~cific municipal
water supply works if they are constructed by the Umted, 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 set 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 authorize me, in
your behalf, to transmit it to the Secretary of the Army; to the States
signatory to the Colorado Ril'er 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 admi,jistration 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,

Approved and adopted:

MICHAI!1L W. S1'RAUS,

May 4, 1951.

Oommissioner.

OSCAR L. CHAPMAN,
Secretary oj the Interior.
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REPORT OF THE REGIONAL DIRECTOR

DEPARTMENT OF THE INTERIOR,
BUREAU OF RECLAMATION,

REGIONAL OFFICE, REGION 7,
Denver, Colo., July 5, 1950.

Revised February 23, 1951-

To: The Com~ ssioner, 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 witter 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 con~ressional authorization for development of the project.

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

INTRODUCTION

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 t!1e Continental Divide to Ellinwood, Kans" comprises
the upper Arkansas River Basin. The economy of that semiarid
section of the Nation is bound closely to its natural resources. Their
conservation a~ d development are essential if the economy of the
basin is to be stabilized and expanded. Water 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 iITigation 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 tbe 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-
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20 FRYINGPAN-ARKANSAS PROJECT

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, Allngencies of the Department
concerned with the development aud administration of resources in
the project area have made important contributions. Other Federal
agencies, numerous State and local governmental ag-encies, water
districts, civic organizations, corporate enterprises, and private indi-
viduals have given substantial aid in the development of the report.
Preliminary drafts of the report were fu;rnished to the States of Colo-
raaQ and Kansws, and to the field offices of affected Federal agencies.
These drafts were reviewed by the two States arid 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 Mana~ement

Department of the Anuy: Fish and Wildlife SerVICe
Corps of Engineers Geological Survey

Federal Power Commission Nwtional 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 easterll slope project area extends from the headwaters of
the Arkansas Riv-er, near Leadville, to the Colorado-Kansas boundary.
The upper reaches of the Arkansas Valley lire 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, l4,419 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 soutb and east- successively through canyons and foot-
hills to the gently rolling high plains. Approximately 38 percent of
the eastern slope iproject 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 a mean annual precipitation of 17. 86 inches,
an average temperature of 36, 60 Fahreinheit, and a frost-free period
averaging only 66 days, Oorresponding data for representative
weather stations on the eastern slope are:

Station Altitnde Precipita~ Tempera- 
Frost.free

feet) tion ( inches) ture ( QF.) periOd
days)

10. 182 18. 63 35, 6 83
5, 343 12, 93 53. 4 168
4. 80R 11. 67 52. 0 173
4, 117 12. 30 52. 1 165
3,, 615 16, 05 54. 4 168

Leadvilleu~__ _ _ _ _. _. __. _ _ _ _ _ _ _ _ _ _ _ _ __ 
h _ _ _ _ _ _ __

Canon City_ ______________ __ _____________ ______
Pueblo__._ _ _______ _ _________ _ _ ______. ______ _____

f~~ki; _~~=~_-.~ ~== = = = = === = = = = = = = = == = == = === == == = = =

POPULATION

9. Unofficial 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 .)1' 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 362, 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 andOolorado 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;
Oanon Oity, 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 had 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 Oensus of Business, included
1 steel mill, a cement plant, smelters, iron foundries, brick and tile
plants, machine shops, and agricultural processing plants, including23 grain elevators, 3 flour mills, 8 feed grinding and mixing plants,
9 alfalfa mills, 4 meat-packing plants, 3 beet-sugar faclories, 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, They are mar-

l~eted 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

orehards to general-purpose farms of, several hundred acres. In

194<1 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
also vary considerably. On the basis of 1939-44 crop prices, the

average irri&,ated gross crop values ranged' from $ 30 to $ 40 an acre

over the cntical 1930-41 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.

NEED FOR DEVELOPMENT

17, The western slope diversion area proper is nationalferest 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, Extensive 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 studies 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- replltced
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 RivenYompact,

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 i$ Dnd probably will continue to be practiced extensively.
Livestock grazing on the ranges and in the forests is also an extensive
nterprise, 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 ofwhich are required to stabilize the agricultural economy
of the area, require more water than typical dryland crops. Irrigation
is the only mell,ns 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 It 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 controt It also has an

irrigation storage space of 420,000 acre-feet. The 3 headwaters
reservoirs have a capacity of 84,400 acre-feet, The 11 off-stream
reservoirs have a present capacity of 300,000 acre-feet which represents
about 75 percent of the original capacity as a consequence of sedimen-
tation. Eight privately owned transmountain diversion systems
import about 48,000 acre-feet annually,

20, More th/Ln 40 canals and ditches supply irrigation water to
lands in the valley between Canon City and the Colorado-Kansas

iboul.1dary. SeQ.imentdeposition in canals. and ditches has become a

major irrigation probtein in the Pueblo-Las Arrnnas reach, Insome
instances long reservoir feeder canals have lost 50 percent of their
capacity because of sedimentation,

21. The amo~nt of irrigation water available for the 322,000 acres

of irrigated land in the project area varies considerably from year to

year. Seldom is the supply adequate for maximum crop production.
Irrigation 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, Allowing for tolerable 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 irn-
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 whioh the only apparent source is transmountain diversion
from the Colorado River drainage.
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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 III 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 Thompsou 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. Thenoncoincident 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.

MUNICIPAL 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 1937.
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 proba'ble. 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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28. 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. Oanon Oity and Rocky Ford obtain municipal water from the

Arkansas River, Oanon Oity has not requested project water,

30, The towns of Manzanola, Rocky Ford, La Junta, Las Animas,

knd Lamar, and the offstream towns of Orowley, 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,
FLoon CONTROL

31. Few damaging floods of record have occurred in the diversion

area and in the Arkansas Valley down to Oanon Oity, 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;

property damages exceeded $ 19 million, including $ 10 million in

Pueblo,
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-
lontrol structure, the John Martin Reservoir, located on the Arkansas

River near Lamar, 0010" was completed in 1949 by the Oorps 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 Oorps of Engineers has estimated that the

annual damages along that reach of the liver average $890,000. The

initial development could eliminate about 66 percent of that probable
damage,

i"'W-'

ASSOCIATED NEEDS

34. Sediment control, stream-pollution abatement, enhancemenL
of the environment for fish a.nd wildlife, and provision for recrea.tion

a.re other needs of the project area associated with water develop-
ment, Industrial expansion, conservation of forest dnd 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
vill 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 Pueblo
the river annu<l.lly transportA about 944 acre-feet of sediment, Ap-
proximately 42 percent of that sediment is deposited in reservoirs,
canals, and laterals; about 38 percent becomes undesired deposition
on the irrigated lands, Aggradation of the river channel has made
some irrigation diversion str\lcturesinoperative; other diversion
structures have necessarilv 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.
36. Stream pollution has not reached dangerous or serious propor-

tions in the Arkansas Valley, The most noticeable effects of industrial

pollution are found below Leadville as a result of mine drainage and

tailingA,
37, Fishing 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 develop refinements under the terms

of the operating rules,
38, The mountainous portions of both slopes of the project area-

and especia,!ly 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 preliminar:y report on the project area and on the recreational

aspects of the imtial development. Its recommendations will be
followed to the fullest extent possible, '
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PLAN OF 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 project 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

1'
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major regulatory reservoirs in the upper Colorado River Basin. The
need for the s~orage 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, subsequentJ.v 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-Arkapsas 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

Jtt--', 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 through 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 slope 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 benefits.

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 6,50 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

Tesult of eastern-slope storage to be provided by the project, about
14, 900 acre-feet of water could also be diverted annually 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-feet,

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: 1 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 ReservoiT 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 lO-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, Johnson, 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 alope dams and
reservoirs are as follows: .

PotentIal dimensions

Present ,

Dam or reservoir reservoir
NorrnrJcapacity Tot" l Active
surface Height

acre~feet) cap" city c" pacity
fre" 

of dam
acre-feet) ( acre-feet) (

ceres) (
fe<Jt)

Sugar Loaf_ _ __~~___~___________n_______~_ 17, 000 117, 000 117. 000 1, 550 140
Twin Lakes______~~______u____n_________ 56, 000 260, 000 260, 000 4, 160 105
Pueblo _' _ _ _ _ _ _ ~ _ __ _ ~ _ _ __ ~ _ _ _ __ _ _ _ _ _ _ _ _ _ ~ ___ ------------ 400, 000 390 000 6, 700 180

TotaL_ _ _ ~ _ ~ ~ _ ~ _ _ _ _ _ _ __ _ _ n__ _ _ _~_ ~ __ --    '--73, 000 777, 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

Conservation____________________________________________________

Po..er________________,_________________________________________

Flood control ( Pueblo Reservoir) _ u _ u _ _ _ _ _ __ u _ _ _ _ _ _ _ _ nn _ _ n _ __

Sediment control ( Pueblo Reservoir)____uu_______n________n_,n

Dead storage ( Pueblo Reservoir) _ _ u _ _ _ _, _ _ _, _, _ _ _ n _ _ _ _ _ _ _ _ _ _ _ _ __

Colorado Fuel & Iron Corp___,_______,____------------------- u--

T..in Lakes
00_____ __ _ _ __ 

u ____ _ _ _ _ _ _ _ _ __ _ _ _____u___ __ ______ ___

Acre~feet
315, 600
135, 000
93, 000
94, 400

2, 000
27, 000

110, 000

r'

Total____________________________________________________ 77~ OOO

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 exchltnge 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 lITI-

gated land, All other lands in the Eastern 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

necessary.
MUNICIPAL WATER SYSTEM

51. The project could provide supplemental municipal water for
Colorado Sprin~s 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- 3
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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,

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 Power Co,
Colorado Springs could reimburse the company for the lost power
value. Replacement of the diverted water for irrigation use near

Pen,rose would be accomplished by diverting water from Oil Creek to
th~ existing Brullh Hollow Reservoir. A diversion dam and a 15- mile
supply canal wo)Ild 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 ColOJ:ado Springs for its immediate requirements. Of this
4, 0.0.0. acre-feet, 2, 70.0. acre-feet could be pumped into the city's system
from Beaver Creek, Replacement of this 2, 70.0. acre-feet for irrigation
would require 3, 20.0. acre-feet of project water due to transit and other
losses, The remaining 80.0. acre-feet of project water represents
reserve for repl~cement of possible diversions to the city from other
tributaries of the Arkansas River;

54, Pueblo requires 3, 0.0.0. acre-feet of project water annually,
Project facilities' would also enable the conservation of 2, 0.0.0. acre-feet
of Wurtz ditch ttansmountain water for municipal use and treatment
of Pueblo' s present supply of 21, 0.0.0. acre-feet.' Delivery of water to
Pueblo would be accomplished from the Pueblo Reservoir through a
central system for all valley towns,

55, The valley towns require 8, 0.0.0. 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 supolies,

56, Specific facilities for supplying Pueblo and the valley towns
with municipal water include a pumping plant at the Pueblo Reservoir,'
a water-treatment plant, a dual pipeline to Pueblo and a small regu-
lating reservoir, a 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.

i_~i'-

CONSTRUCTION SCHEDULE

58, About 10. years would be required to construct the initial de-
velopment, Early concurrent construction of the Aspen, Twin

Lakesiand Pueblo Reservoirs, the Fryingpan-Arkansas Tunnel, and severa

J, '
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eastern slope canals 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 ( RoaringFork diversion) contemplates the average annual consumptive use
of water from the Colorado River Basin as follows (measured at pointsof diversion):

y,

Explanation

Diversion from project collection system of project water_____________
Diversion for fish-preservation purposes_ __ __ _ _ _ __ _ h _ _ _ _ _ _ _ _ _ 

h _ ___

Losses from Aspen Reservoir and consumptive losses in collection con-
duit_ - - - _ - _ - _ - _ - _ _ h_ - h _ _ _ _ _ _ _ _ _ _ __ 

n _ _ _ _ _ _ _ _ n __ h _ __ _ _ _ _ _ _ 3, 000

Total____________________________________________________ 75, 200

60. The watllr to be imported from the Colorado' River watershed
is to come out of Colorado' s apportionment under the upper Colorado
River Basin compact of October 11, 1948. Under that compact, the
State of Coloratio is apportioned the consumptive use of 51.75 percent
of the water available for use in the upper Colorado Ri ver Basin,
after deducting a use of not to exceed 50,000 acre-feet annually in
Arizona. Colorado' s apportionment of Colorado River Basin water is
estimated to be about 3, 855,000 acre-feet annually. 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 byfuture projects.' Of this amount it is estimated that 440,000acl'e- feet
should be reserred to meet Colorado' s share of depletions caused bymain 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-Arkansa,s project, to meet other potential uses
of Colorado River water in Colorado.

61. The 1947 report on the Colorado River ( R. Doc. 419, 80th
Cong" 1st sess.) shows estimat,ed uses by potential irrigation projects,withm the natural Colorado River Basin in Colorado, of 870,000 acre-
feet annually. S:tudies are under way to refine the estimate of poten-tial within-basin .uses in Colorado for all purposes including industrial
uses, Review of available information shows that the to~al of all such
potential uses will likely be less than the figure of 1, 750,000 acre-feet.

62. Present an,d prospective uses from Fryingpan River would be
supplied by the 1;\ypass of water ,from the collection canals. Storagereleases from the. Aspen ReserVOIr would replace water diverted that
would otherwise be needed by present and prospective users alongthe Roaring Fork and Colorado Rivers.

63. During the 1911-44 period of study the natural water supplyof the project area: between Pueblo and the Colorado-Kansas boundaryaveraged 1, 143, 000 acre-feet annually, including return flows but

Acre-feet
69, 200

3, 000
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Net Headgate
supply

53. 7 -~--.~- -...-
18. 0 --------.---

71, 7 ----.._-._--
15, 0 -----------.

56. 7 85. 1
4.5 6. 7

12. 5 18, 8
74. 0 74.0

147, 7 184, 6
3. 5 5, 2

151.2 189, 8
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excluding about 48,000 acre-feet from 8 transmountain diversions.
Disposition of the average annual supply was as follows:

DisPQsition Acre-feet
SU,mme~ h:rig8:tiOD_ - - u_ u_ u - -_ - - _ ___ _ __ _ 

u _ _ _ _ __ _ _ __ __ _ _ _ _ __ _ 656, 000
Wmter lrrlgatlOn____u______u___________

u__u_u___u__u___ 160, 000
Reservoir evaporatioD______________u__u__u______U__h______ 50, 000
Outflow to Kansas__,_______________

h________,__
u__u_u___u 277, 000

TotaL- u_____c______ u_____
u__.___

u__u__u____uu__ 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 historipal 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 aver~ge annual headgate shortage. Through optimum
utilization of alI'available supplies, new transmountain' diversions, and
reUse of return flows, the project could effectuate an estimated supply
Qf 184, 600 acre-feet of supplement~l 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 short~ g(> of ideal requirements to about 16 percent shortage.

65, The totaL irrigation water supply to be made availaole by the
project would cqnsist of imported water, conserved floodflows, private
supplies reregulated in project reservoirs, and usable return flows.
Reregulated private supplies include s')me 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. Retu.rn flows of the project munici-
pal water are es~imated at 70 percent. ' L'he 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 annual
averages for the: 1911-44 period of study.

Tbou~ dsofacre~eeq

FINANCES AND PROJECT OPERATION

66. Based upon preliminary designs, and upon prices prevailing in
October 1949, the estimated construction cost of the project is

Source Gross Losses

Fryingpan dlverslon~ ~_ _~__W~ R______________________ _________

Arkansas River floods___~____________________________________

Total project water_______ ____._.______________________.
I.ess municipal water._ _.____ ._________.___________________.<

Project Irrigation SUpply_ _ .____.____n___._____________

Municipal return flow: Arkansas VaIley________________h___

Additional Twin Lakes dlversion_____________Uh_______u__

Converted winter flow _ __'-__________n_________________hU__

Total valley irrigation supply____hu_h____h______..__

Tributary municipal re.turn flow.______h____uh.___n______ __

Total usable lrrigat.on supply_..~n__________..:_________ __

69. 2
50. 0

119. 2
15. 0

15. 5
32. 0

47. 5

104, 2 47. 5
7. 0 2. 5

14.9 2, 4
93,,0 19. 0

219. 1 71. 4
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147,440,000. ; AJ:>out 25 percent of that cost would be for western
s~~R.e\~~ rlJStl.!;r~ and the transmountain tunnel. . The .annual opera-
tIOn, mamtenance, and replacement expense IS estrmated to be

1, 335,200.

Annual
orrera-.Feature Construction tion, ma ute..

cost nance, and
replacement

Dams and rf!servolrs~_'~__ _ ~ _ ~ ___ ~ ~ ___ _._ _ ~ _ __ _ _ _ _ _ ______ ____~ _ __ ___ ______ $64, 334, 000 $ 30, 760
DfversIon canals Bnd condufts.._ uunnn________________n________..__ 30, 499, 000 65. 870
Power features. ... _ ~_____ _____________________________._________________ 34, 021, 000 840, 900
Munfcipal SUEP1y sys~ mSM_hn-n--n-- M--- n--wnh------------------- 18, 0.50, 000 391, 680
Operation an maintenance during construct!oll_____n__un__n________ 036, 000 0

TotaL__ ___._ _ __.~ __ ~ _ _ _ _ _ __ _ __ w. _____ _ ~_____~~_ ~ ~ _.___ _~____ __ ____ 147, 440, 000 1, 335, 200

n-'.,

COST ALLOCATION

67. Construction costs have been allocated to the various project
functions thro:Ugh use of the alternative justifiable expenditure
1h~thod, That method utilizes the estimated cost of the most econom-

ical substitute, single-purpose facility which would provide benefits

equivalent to t\:l.Ose accruing in a multiple-purpose development. The
tentative allocation of construction costs and distribution of annual
operation, maintenance, and replacement expenses are as follows:

r

Annual
oRem--Function Oonstruction tion, ma ute-

cost nance. and
replacement

Irrlgatlon___..._ 
m.', _m._. ..__ ._.__00 ______ n nn__ ......m.___._._._ $59,900, 000   $ 76, 080

Power _~ __ __ _~ _____ _ _ __ ~__ ______ _____ __ _ ___ __ _________.;_____~_______~___. 40, 032, 000 854, 050
Municipal water _.___. _,. ____.. _____ ~ _ ~ ~ _ _ _ ______. ______ ___~.-~-.- ~ _______ 29, 522. 000 405, 070

Total returnable____.. _ .____ ____ __ _ ~ __. __ _ _ _ _. __ _ _ ____ _____..____ ___ 129, 484,000 1, 335,200

Flood control___ ______ __ __ ~_ _ ____... _ ___. _ _____ _ ___.. .______ ___ ~___ ______ 15, 771, 000  ~' l
Fish and wildlife. _... _' __....___ n___.... ._.. __.__ ___.. n ___n _._..__.n 2, 179, 000 1)

Total nonretlirnable._ _~ _ ~.._ _n _ _ _ n_ u_ __~___ _. __ _ __un u______._ 17, 956, 000 " ,

Total costs.. ._. _._. n.... n. n __, n. _._ ._.n _.. __.... .___nn.. n. 147, 440, 000 , 1,' 335, 200

I Inoluded above.

l;i,l~
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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 llJllended, which would contract with the Government
for payment of; project services performed in the collection, storage,
regulation, and: release 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-
posed basic ~ate of $ 3. 60 pe~ acre-foot at the Pue~lo Reservoir has
been determmed to be wlthm the payment capaClty of the water
users. The district would assume responsibility for delivery of iITi.
gation water. IT'his district, or possibly another entity, would con-

tract with the p;overnment 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

i.
iI'.~ ':;"':~, d;C_,;:..:._ /'
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system. The dlistrict would also have other sources of annual reve-
nue: levies from an ad valorem tax on taxable property benefited by
the project, a service charge for the storage of the additional Twin
Lakes irrigation water, and a service charge for project storage of
the additional 0, F, & 1. industrial water which is included with
municipal supplies for payout analysis, Estimated annual project
revenues, exclusive of revenues expected from the regulation of winter
water, are shown in the following table:

Function and 8our~ of revenue

Irrigation and dist*ict:
Project water ( 56, 700 acre-feet, at $3, 60) u__uu________u___

Twin Lakes service ( 12,500 acre- feet, at $2)______ nu____u_n

District tax ($132 million, at 1 mill minus 10 percent)______u__

Annual value

204, 120
25, 000

119, 000

Subtotal_______________________________~________________
Less operation, maintenance, and

replacement______
n_____u__

Net irrigation revenues____nn__u __u ___uu_n_u _ _u__

348, 120
76, 080

272, 040

Power:
370,000,000 kilowatt-hours, at 5,5 mills; 97,125,000 kilowatt-

hours, at 3. 5: miIIs______________________________...________ 2, 374, 938
bess operation, maintenance, and replacement______n_n__uu 854, 050

Net power revenues_n____u___u__uuun_u________
u_ 1, 520, 888

Municipal and indQstrial water:
Municipal supplies ( 38,000 acre-feet, at various rates)____uu__

Colorado Fuel & Iron (4,000 acre-feet, at $2)___ n_u__u_____c

1, 476, 410
8, 000

Subtotlli________________________________________________ 1, 484, 4] 0
Less operation, ,maintenance, and rep]acement____uou____n__ 405, 070

Netmuniciplli water
revenues___

uu___________h_____h__ 1, 079, 340

Total annual net project revenue_______h_____Un___U___ 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 irrigationinvestment, The sources ofrevenue for retirement of returnable costs
are shown below.

Source Project Cost al1oca-
revenue tion

Irrigation:
Net revenue, lrrlga.tors,and district, 40

years______________
h___~_____._~_ $10, 881, 600 --------~----~

From power revenue, 38 ye$rs_________________________________~_________ 35, 478, 000 ---------._---
From municipal water' fevenue, 38 yeQrS~R___ R__ U___R_________~______ k_~ 13, 570,'400 --- --"'-------

Retired QllocationR R _____ ___ __ _ _ ___ 
R R_ __ _ ____ _ __ __ _ _ ______ _

R __ __ __ __ ___ ~--------~~~--  $ 59, 930, 000

Power:
Net revenue, 03 years_______R_________________

R____ R_ R________________~__ . 80, 324, 113 -----.------...
Less interest to irrigation, 38 years_________________R_____________________ - 35, 478, 000 ~-------------
Less unapplied interest'___ _ ------------__~_____

R________ u_____________ -4, 570, 849 R_____________

Less earned surplus, 53~ year_u________________~________
R__________ u___ - 243, 264 --------------

Retired allocation_ R __ _ R __ ___ R____ _ _ _ R __ ~__ ~ R _ __ __ _ ~ ____~ _ _
R __ __ __ _ _ ___ _ R____ R_______  40, 032, 000

Municipal water:
Net revenue, 40 years____________________________R_____~____________.__~_ 43, 173, 600 --------------
Less interest to irr1gati~n, 38 years______________.:,._~_______________u_____ -13, 570, 400 -------------.
Less unapplied Interest2_ u __ _ _u __ n___ ___ n_u _ _ __u_ _ ______ n__ ~ __ __h - 72, 669 --------------
Less earned surplus, 40th yea.r_uu____R_____ n_______________

nu.,__ ___ - 8, 531 --------------

Retired allocatlon_ _ _ __________ _____________ __ ______ ________ _ _ __ ____ ___ ~-------------  29, 522, 000

Total allocation returned by revenues__ ___._________n __RU___________ -------------- 129, 484, 000

i'~_~:.,_.:

c

C:,'

5i:



O~ Z~ l' 
HH

FRYINGPAN-ARKANSAS PROJECT 35

70. If the '\falue 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
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 benefits,
The net Federal project investment consists of the total construction
cost plus interest at the rate of 2}f 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 annual

project investment cost is obtained by adding to the annual equivalent
the adjusted annual operation, maintenance, and replacement expense.

An';,
ual benefits:

Irrigation_____ __ _ _ __ _ _ _ _ _ _ _ _ __ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ ____
Power___________________________________________________
Municipal w:ater_____ _ _ _ _ ____ _ _ __ _ _ __ __ _ _ __ ___ _ _ _ __ __ _ _ _ __
Flood control_ __ ____ _ ___ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __ __ _ ___ ___ __
Sediment controL _ __ __ _ _"_ _ _ __ _ _"_ _ _ _ _ _ _ __ ___ _ _ _ _ _ __ _ __ __

3, 339, 000
4, 064, 000
1, 662, 000

583, 000
141, 000

Total annual benefits___________________________________ 9, 789, 000
Annual costs:

Project investment-______________________________________ 4, 165, 000

Adjusted operation, maintenance, and replacement______ c---- 
1, 403, 000

Total annual costs______________________________________ 5, 568, 000

Benefit-cost ratio: 1.76 to 1.00.

72. The preceding calculation includes direct and indirect benefits
for the initial development. It is significant that the sum of direct

irrigation benefits to farmers of $ 1; 065,000, direct power benefits of,
2, 375,000, anql benefits to municipal water, flood control, and sedi.

ment control is sufficient to support the annual project costs. '

73. The report on the Oolorado River storage prolect
and partici-

pating projects presents a plan for a system of regu atory reservoirs
that would permit maximum development of the upper Oolorado River

in water resources for beneficial consumptive uses and assure the

required deliveries ot water at Lee Ferry to meet the requirements of
theOolorado River Oompact; If it is assumed that the Oolorado

River sto~age project ,,:ill be constructed,. and if iti~ considered pr~per
III analyzmg tb,e Gunmson-ArFllnsas proJect to assllffi an approprlllte
share of the eost of the Oolorado River storage project, then the

assignable annual eost to the Gunnison-Arkansas projeet is estimated
at $2,35 per acre-foot of eonsumptive use of water. The net effect,
so far as the Gunnison .Arkansas project is concerned, would be to
alter slightly the economic justification, The annual cost would in';
crease from $5, q68,000 to $5, 731, 000, and the benefit-cost ratio would
be reduced slightly from 1.76: 1.00 to 1.71: 1.00.

1
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OPERATING PRINCIPLES

74. On November 24, 1948, a policy and review committee was

organized by tlie 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
board, the Colorado Game and Fish Commission, western Colorado,
the Arkansas Valley, and the city of Colorado Springs. The com-
mittee recomme~ded the following principles of project operation on

January 19, 1951:

The construction and operation of the project involve the diversion of water
from the headwaters of the Fryingpan River and other tributaries of the Roaring
Fork River to the i\fkansas River Basin, The project contemplates-

a) The maximum conservation and use of the diverted waters;
b) The protection of western Colorado water uses, both existing and

potential, in a<;cordance with the declared policy of the State of Colorado; and
c) 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 principles:

1. As used hereiIl:
a) " Project" means that certain enterprise planned and designed by the

Bureau of Reclamation, Department of the Interior, for the transmountain
diversion of wjo,ter from the headwaters of the Fryingpan River and other
tributaries of the Roaring Fork River to the basin of the Arkansas River,
together with jl,ll of its appurtenant works and facilities in both eastern and
western Colorado,

b) " EasterI1 Colorado" means that portion of the State of Colorado lying
within the natllraldrainage basin of the Arkausas River,

e) " WesterIl- Colorado" means that portion of the State of Colorado lying
within the natW'al drainage basin of the Color/lodo River and served by diver-
sions made froIU the Colorado River, or its tributaries, above its confluence
with the Gunnison River.

d) " Eastern Colorado Conservancy District". means that entity to be
hereafter created to contract for payment to the United States of an appro-
priate port;on of project costs allocated to certain water uses in eastern
Colorado.

e) " Aspen Reservoir" means not only the reservoir presently planned for
construction ne!,r the town of Aspen as part of the project but also, unless
the context reqjlires otherwise, auy other reservoir that may be constructed
in western Colorado above the town of Aspen iu lieu of that reservoir for the
purpose of protecting water users in western Colorado.
f) "c. f, s," means cubic feet of water per second of time, ,

2, The Aspen R~ ervoir 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 expectaucy 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 limitationEl hereinafter set forth,

3, The cost of construction and perpetual oper/lotion / Iond maintenance of the
Aspen Reservoir shall be a charge against the .project and shall be paid from proj-
ect revenues or as otjJ.erwise provided by the Congress of the United States.

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

5. The primary p1,lrpose of Aspen Reservoir is to furnish, in like manner as if
the project were con$tructed by a water conservancy district organized pursuant
to the laws of the Staite of Colorado, the water required for the protection of west-
ern Colorado water l1sers 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 suoh works
or facilities shall be desigtled, 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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fQr irrigation an<! other beneficial consumptive-use purposes, including consump-
tive uses for domestic, 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 accomplish-
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 domestic, irrigation, and manufacturing purposes ( including power
generation) and hereafter acquired rights to the use of water in western Colorado
for domestic irrig~tion, and manufacturing purposes ( excluding power generation)
against any and lilllosses of needed water because of stream depletions resulting
from project operations, In the determination of such replacement capacity,
consideration shail 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 water which would have been available 'from the Roaring Fork
River to supply sl,lch needs if the project had not been constructed:

a) To supply existing rights below Aspen Reservoir;
b) To irrigate new land and provide for supplemental irrigation in western

Colorado;
e) 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 shllll be
released by the llnited States, upon the request of the State administrative
agency havin~ responsible 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 rate of release
of such stored wllter' 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 constitutes surplus capacity, Water stored in such surplus
capacity may be sold or leased by the Ul)ited States to water users in western
Colorado, Charg<js for the use of such water shall be comparable to charges for
use of project wat!Jr 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 reservoir is to be made available shall have been increased by
reason of the con~truction and operation of the project, then the charges for
water released from the surplus capacity s\lall be diminished by the amount of
such increase in cost.

S, Project diverSions from Lime Creek shall be made only in the months of
May and June of each year,

9. To protect recreational 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 c, f. s, October 1 through March 31; 30 c. f. s.

Aprill through September 30;
b) Near Norrie ( immediately below the junction of North Fork and

Fryingpan River): 30 c, f, s, October 1 through March 31; 100 c. f. s, April 1
through April '30; 150 c. f. s. May 1 through May 31; 200 c, f. s. June 1.
through June 30,; 100 c. f, s, July 1 through July 31; 75 c. f. s, August 1
through August <11; 65 c, f, s, September 1 through September 30, ,

In maintaining the above minimum standards, the project diversion,~ shall be
regulated, so 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

D'
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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 rnain-
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 mentioned are flows in
guantities equal to those recommended as a minimum at the head of the Aspen
Reservoir accordi~g to the following schedule submitted by the United States
Fish and Wildlife Service and the Colorado Game and Fish Commission:

Month Average Acre-feet
second-feet ( 1, 000) Month Average Acre-feet

second-feet ( 1, 000)

October _~ ~~__________._.'.
November .___ __ ____ _ _____
December ________________
January _________.____ ____
February ___ __ __ ___ _ d.___

March______ ___ _ .__ _ _ _ _ ___
April.-._____.__..._..,__..

44
35
29
26
25
24
64

2, 7
2. 1
1.8
1. 6
1. 4
1.5
3. 8

May__________________
June___________________

July___
nn____________

AugUst__n__ _._____n_

September~_h_____h__

100
120
100

63
44

6. 2
7, 1
6, 2
3, 9
2, 6

40, 9Total_____________

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 60 c, 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 fprth 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 aJ),y of them,

The Twin Lakes ,Reservoir & Canal Co, shall not be required to refraill from
diverting water u,nder 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 therefor through and by means of project diversions,

If by reason of stqrage capacity in the Aspen Reservoir, 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 constructed, then nothing herein
contained shall prevent the project from making appropriate charges for such
water or other beneflts qr advantages.

1 L 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,

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

13, 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 beneflts and rights of western Colorado water users in and to
water stored in Green Mountain Reservoir, as described and defined in Senate
Document 80, 75th 00ngress, 1st session, shall not be impaired or diminished bythis project,

15. The project, i~s operation, maintenance, and use shall be subject to the
provisions of the Upper Colorado River Basin compact of October 11, 1948
Public Law 37, 81st' Cong., 1st sess.), the Colorado River compact of November

24, 1922 ( ll, Doc, 605, 67th Cong., 4th sess,), and the Boulder Canyon ProjectAct 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 satisfythe 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 shaH at any time have the option to obtain
or require the transfer to the United States of any and all rights initiated or

4,
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aoquired by the' appropriation or use of water through the works of the projeot,
in eastern COlorlado, exoept 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 Reservoir 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 those laws,

17, To assure' project operation in conformity with the operating principles
heretofore stated" to provide a means for the collection and interchange of infor-
mation, and to provide a method for the continued study of project operations
to the end that, If the stated operating; principles may be improved upon, recom-
mendations for ohanges may be made to the contracting parties, a commission
shall be created in an appropriate manner to be composed of1 representative
of the Eastern Oolorado Conservancy District, 1 representative of the Colorado
River Water COJ;lservation

District).. 
2 representatives of the United States, and

1 representative, of the State of \Joiorado appointed by the Colorado Water
Conservation Boitrdafter consultation with the Colorado 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,

OONCLUSIONS

75. The waters of the Arkansas River in the Oolorado portion of
the' upper A* ansas 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 ne,eded. The additional crop production would find a

ready market ih the urban centers of Oolorado and the Nation,
76. No new sourcesof water :within the means of the municipalities

and industries {tre apparent. Present municipal supplies, even after
substantial acquisition of irrigation rights, are barely adequate to

supply existing requirements. Additional quantity and better
quality of water are critically needed,

77. Normal uses of electric energy would expand rapidly in the
power market lirea if not restricted by a limited supply. Resource
development WQuld be encouraged if energy were available in plenti-
ful supply. ,

78. Floods iJ),the upper Arkansas Valley threaten the loss of
property and qiscourage investment. Sediment deposition chokes
channels, incref!,ses Hood threats, and raises maintenance costs of
extensive irrigation 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 Oolorado and: of the Nation. These resources should be protacted
and enhanced 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. Bettar
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 ofwmch
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 aqequate water supply from Oolorado' s allocated share
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of the Oolorado River B'asin 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 Oolorado River in Oolorado. 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 Oolorado-Big Thompson project. "

83, The initial development is engineeringly feasible and eco-

nomically justified, 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 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

Irriks..tion:

Probably can be returned in 40 years without interest through
pal~ ents by the irrigation water users and district bene-
fiClarJesnn __ _ _ _ _ _ ____ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ ___ ___

Probably can be returned without interest through applica-
tion of interest on power and municipal water investment_ __

Power: Probably can be returned in 50 years -with interest at 3
percent__________________"_________________________

c_____

Municipal and industrial water supply: Probably can be returned
In 40 years with interest at 2

percenL_____ ____ _____c_________Flood control________________________________________"_____

Mitigation of losses to fish and wildlife resOUrces: In accordance
with Public Law 732, 79th Cong" 2d sess, ( 60 Stat, 1080)________

Allocated cost

10, 881, 600

49, 048, 400

40, 032, 000

29, 522, 000
15, 777, 000

2; 179, 000

Total_______________________________________________ $14~ 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. Oontinued 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. It is my rec()mmendation 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 Oolorado River compact
and to the States of Kansas and Oklahoma.

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

co!?"
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D. Congress authorize the appropriation of funds for construction,

operation, and maintenance of the proposed works, under the direc-
tion of the Secretary of the Interior, in accordance with the Federal
reclamation la,ws ( act of June 17, 1902, 32 Stat. 388, and acts amenda-

tory thereof 01.' supplementary thereto) except to the extent otherwise

specifically se~ forth in this report, with such modifications, omissions,
or additions to the works as the Secretary may find proper from time
to time for accOInplishing the objectives of the project.

E, The project be operated under the direction of the Secretary
of the Interior in accordance with the operating principles set forth
in this report' or as the principles may be modified in the future by
agreement be~ween the Secretary and the commission established by
the State of Oolorado. '

F. All or any part of the specific municipal water supply systems
described in this report be constructed by the Secretary of' the
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 construction of such work
themselves, singly or jointly.

G. In the event it IS determined that said specific municipal water

systems are M 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, mainten~nce, and replacement of the works be assumed by the
contracting pairty or parties, be a condition precedent to the start of
construction of such works.

R. The Secretary of the Interior be authorized to establish rates
for collection, transportation, regulation, and delivery of water at a

designated poillt or points in the supply system to 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 high,er than the cost of an alternative single pur, pose supply
of equal quan!tity- and quality. The contracts providing for such
deliveries shoilldbe long term or short term but not to exceed 40
years. Each such contract should include appropriate provision for
one or more renewals, 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.

I. 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 .{loints in the supply
system. Such. contracts should be for such perIOd, not to exceed 40
years, and at ra,' tes, either fixed or variable, by the application of such
formula as the parties shall have agreed upon to reflect improvement
in/ .or de.teri? ratio'n of, the pa~ ent ability of the water users, and
WhICh will, III the Secretary' s Judgment, produce revenues at least
sufficient to cover an appropriate share of the annual operation and
maintenance cost and an appropriate share of such fixed charges as

the Secretary deems proper. Due regard being given to income
rom the contr/l.cting organization' s other sources, the rates provided

m such contracts should be such that the water users shall return
within the shortest period, consistent with their ability, that part

L
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of the cost of c~nstruction of works connected with water supply and
allocated to iITigat,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 tl:\an once, under stated terms and conditions mutually
agreeable to th~ parties and subject to increase or decrease in rates
corresponding to increase or decrease of costs of construction and of
operation aod 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 w!loter deliveries thereunder should be credited to the
payment of thait aPFropriate 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
l' epla-cement cost$.

J, Contracts f{>r the collection, transportation, regulation, and de-
livery of water s\lpplies at designated points in the supply system be
subject to section,' 8 of the Reclamation Act of June 17, 1902 ( 32, Stat.
388), provided that this provision be construed neither as vesting
rights to the delhr.ery of water in quantities greater than those specified
in any such contl,'act or vesting rights to continue to receive water in
t.he event of defavlt 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 Secrettiry of the Interior establish rates for the sale of power
at the lowest pri(J~ consistent with sound business principle~ but in no

case higher than the cost of power from alternate sources ill order to
enc~urage the most widespread use of power throughout the area of
serViCe.

L, Suitable language be included in the authorizing document
whereby assuranQe 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
project.

M. 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 Federdl, State, and local agencies for the development of
the natural resources of the upper Arkansas River Basin including
importation of ad9-itional supplies of water into the basin which may
be determined to 'be in excess of the present and potential require-
ments of the basin from which exportation may be proposed.

N. Suitable la:qguage 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. BATSON.
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CHAPTER 1. THE PROJECT PLAN

INTRODUCTION

The potential Gunnison-Arkansas project is the major unit in the
Jomprehensive 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, '

SUMMARY

A multiple-purpose project, the initial development would, amongother things:
Import about 69,200 acre-feet of water from the western slope,

conserve ~O, OOO acre-feet of Arkansas River floodwater, and con~
vert 77, 000 acre-feet of winter irrigation water to more beneficial
summer ulle, 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.
Provide 17,000 acre-feet of supplemental municipal water

yearly. '
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 each 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 existinglaw.

49
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The cost of iIl\lporting 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 tb.e 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." Western slope waters would be
collected and diverted from the upper Roaring Fork River Basin to
the Arkansas V8!lley, In order to protect western-slope interests, a
reservoir would be constructed near 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 Jteservoir which would be enlarged to nearly 7 times
its present capacity. Another reservoir, Twin Lakes, also 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 canal would divert Arkansas
River water to tl1e 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 powerplants and switchyards, 9 substations, and an
estimated 421 miles of transmission lines. ' '

In order to preserve 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, Existing. 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 qonstructed by municipalities or other entities if
adequate financial arrangements could be made. The plan of opera-
tion would require a payment contract between the Government and
a conservancy district or other entity which in turn would contract
with the direct beI)eficiaries, such as irrigation districts and munici-
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palities, for the services provided by the supply and control works.
The 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

system constructed by the Bureau of Reclamation, between the
Government and the conservancy district or the municipalities served
by such distribution works, Municipal water facilities would' be

operated and maintained by the conservancy district or by other
entities.

3
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CHAPTER II. GENERAL DESCRIPTION

l'hroughout 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
wa tel' 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 approximlj,tely 20 miles long and 5 miles wide. The irrigatedland. in the eastern slope project area which would benefit directly
from the initial, development consists of 322,000 acres located prin~
cipally along the Arkansas River in Lake, qhaffee, Fremo~t, 

Pueble;>,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.

Tile diversion area is in tJie upper Roaring Fork River basin in the
high mountain region on the western slope of the Continental Divide.
The Roaring FoJlk River and its tributaries rise in the Elk Mountains
at altitudes upwl!-rd of 14, 000 feet, descending to its junction with the
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. Streams in
the diversion area are all above 9, 000 feet altitude and are typical
mountain torrents that have cut through rough terrain to form ex~

tremely steep, narrow valleys. ,
About 17 perqent of the Arkansas Basin is at an altitude above

8, 000 feet and principally mountainous. Almost 45 percent of the
basin rangas in altitude from 5, 000 to 8, 000 feet and contains small
scattered areas of land suitable for cultivation, The remaining 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 upheavals
and structural disturbances which resulted in an extensive uplift
and subsequent erosion. Former glacial activity has left moraines,
and prominent terrace deposits are evidence of changes in stream
courses. Along the east base of the mountains where sedimentarybeds have been tilted, the less resistant formations have been eroded
leaving ridges or "hogbacks exposed, The formations vary consider~
ably in thicknessi 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
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9, 700 feet about 3 miles west of Leadville on the east side of the Oonti-
nental Divide. It flows south and east through mountainous terrain
to Oanon Oity, thence eastward through foothills to Pueblo where it
enters the high plains of southeastern Oolorado, The river continues
in an easterly direction to leave the eastern slope project area at the
Oolorado-Kansas boundary at an altitude of about 3, 350 feet. '

Wide variations of climate occur in the project area. On both
sides of the Oontinental Divide the climll,te in the high mountain
regions is subhumid with considerable precipitation of low intensity
and an extremely short, growing season. In the plains region of the
eastern slope project area, 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 ll,nnual 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 atLas Animas, which
is the most complete and extensive record in the Arkansas Valley, is,

s40wn in table 1 and exhibit 2. They clearly indicate the wide
fluctuations of annual precipitation in the plains region.
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EXHmIT 2

ANNUAL PRECIPITATION
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POPULATION

The population of the Arkansas Basin contiguous to, and including'
the eastern slope prdjectarea, where agriculture and some manufac-
turing are the basic industries, has shown a s~eady increase from 73, 370
in 1880 to 279zP30 in 1930, droppin~ slightly du~in~ ~he Dust. Bowl
era to 278, 700 m 1940. The populatIon ofthe'prmclpaltowns m the'
project area was as follows in 1940:

Leadville____________________ 4, 774
Fowler______________________ 

922
Buena Vista~_______

c________ 
779 Manzanola__________________ 531

Salida_______________________ 4, 969 Rocky Ford_________________ 3, 494
Canon City__________________ 6, 690 La Junta____________________ 7, 040
Florence___ _________________ 2, 632 Las

Animas__________________ 
3, 232-

Colorado Springs_____________ 36, 789 Lamar______________________ 4, 46&
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. However, that population increase may
not be permanent unless an adequate and dependable water supply
becomes a reality. The estimated future population of the Arkansas

Vall'ey is expectf:ldto 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).
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EXHIBIT 3
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UTILITIES

Both the eastern and western slopes are accessible to main and
feeder linas 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.', , '
The project area is served by public and private utilities with energy

requirement~ totaIiIl;g 327,375,OOOkilowatt-hour,s of. electricity in 1946.
Natural gas IS sllpphed to the eastern slope by Plpelme 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 area in the world. . ,

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 i 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.
Some petroleum and natural gas are produced in the Arkansas Valley
exhibit 4).

Manufacturing industries on the western slope include processinO'
of dairy products, printing, construction and assembly of agricultural
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 resources 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 establiRhments are ( 1) the Golden Cycle Corp. which
operates a large mi;!l at Cripple Creek for the treatment and extraction
of gold and other 0res, and ( 2) the Ideal Portland Cement Co. which
operates a plant at Portland. Other eastern slopf' industries include
brick manufacturing, sugar refining, flour milling, meatpaeking,
vegetable packing, canning, alfalfa milling and dehydrating, feed
mixing and grinding, and grain milling.
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EXHIBIT 4
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Recreation, ,including the tourist industry, is a real and valuable
asset to Oolorado, Even though its development in Ooloradp 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, GIenwood Springs, near Gunnison, and
at other places. Both slopes of the Oontinental Divide- c--with their

majestic scen~tyincluding heayily foreste.d' areas, high ;momitains,
and many n"ITers- are potentIal recreational areas WIth almost
unlimited possibilities. "

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

a result of an expanded building program in the 1920' s; the ensuing
depression, and' the dl'Ought years in the 1930-40 decade when tax
collections declined and very little of the debt could be retirpd,

As of Decllmber 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 starili-
zation of agriculture and development of industry and business result.

ing from adequate and dependabie water supplies, hydroelectric power,
flood control, a.nd related developments would provide a basis for
sound investments which would in turn increase the prosperity of
the area.

Retail and whplesale trade volume and postal receipts were slightly
below those of other counties in the State in 1940.
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CHAPTER III. DESIGNS AND ESTIMATES
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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
features, and the remaining 13 percent for municipal supply systems
and qperation and maintenance during construction.

Features
Oonstruc-
tion cost

Dams and
reservo1rs____ ~ _ ______ 

n ___ _ _ _ _ ___ _ _ _ _ _ _;___ _~___ _ _ ___ _~ ___ _ _______

Diversion canals and conduits____ __w_______________________________ w________

Power features _ _ __ _ _ _ _ _; _ __ ____ _ _ _ _____ ~ ____ ___ _____ _ _ _ _ __ _ __ __ __ __ __ ~ _ _ __ __
MunicIpal supply systenis____ _ _ ___ _ _ __ _ _ _ _ _ _ _ __ __ _ _ _ __ _ __ _ ___ ~_ ____ ___ _ __ _ __
Operation and maintenance during construction_h__________________________

Total_____________________________;____~___________________-______~_____

64, 334, 000
30, 499, 000
34, 021, 000
18, 050, 000

536, 000

147, 440, 000

30, 760
65, 870

846, 990
391, 580

o

1, 335, 200

The designs and estimates were reviewed by the Board ofEngineers,
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 versa 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 data 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

61
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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 general 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-

tiou 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.

Aspen Dam and Reservoir

The potential Aspen Reservoir would more than provide replace-
ment storaO'e 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,
tluvioglacial, 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 inundate 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, providee 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 caqtps 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 rights-of-way are anticipated.

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 probleIJ1S 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 Oreek-Aspen Oanal
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
sloI1es are fairly steep, ranging from 25 to 35 percent. It may be

necess,ary to conorete 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,

The 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 ,
The FryingpanRiver diversion would include that portion of the

project on the headwaters of the Fryingpan River and Hunter Creek
in the Roaring Fo:tk River Basin, as shown on exhibit 5. Water from
this basin would be collected by a series of tunnels, and canals and '
transported to the eastern slope via the Fryingpan-Arkansas tunneL

The Fryingpan collection system would consist of a north-side

collection system and a south"side oollection 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 ~he west p~rtal of the Fryingpan-.AJ;kansas tunnel, in~ercepting
south-side collectiOn system waters 2 miles from the mam tunnel
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 draina~e area on the south forks of Hunter
Creek for the purpose of obtairung 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

struct\lres to' the eastern slope in order to, compensate the Twin'Lakes
Reservoir & ,Oanal 00. for the water it would bypass to the Roaring
Fork River during low flow periods, The extension 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 (if capacity of the remaining collection system would be
required to carry the replacement water intercepted by the extension.

The Fryin~pan-Ark.ansa,s tunn~l would traJ?-sport wa,ter intercepted ,
from the FrYlngpan RIver ImmedIately above Its west portal and water
from the Fryingpan collection system through the Oontinental 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 Oreek tribu-
taries.

The sites of the Fryingpan collection system and the west portal
of the Fryingpan-Arkansas tunnel are accessible by Oolorado State
Highway No. 82 from Glenwood Springs to Basalt, thence by former
State Highwl!>yNo. 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 tunneJ. Oonstruction 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. ' ,

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

The potential ,collection system and transmountain tunnel lie within
the White River National Forest, and no difficulties are anticipated
in acquiring riecessary rights-of-way. The Twin Lakes Reservoir &
Canal 00. has indicated its willingness to cooperate with the Govern-
ment in regard to ~he exchan~e to be effected for preserving fishery
values on the ;Roarmg Fork RIver. '

Ohief 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.
Sugar Loaf Dam and Reservoir

Enlargement of Sugar Loaf Reservoir, now owned and operated by
the Oolorado Fuel & Iron Oorp" 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 Lake Fork of the Arkansas River in T. 9 S., R. 80 W., sixth
principal meridian, about, 5 miles west of Leadville. The present

Jj~..

r~{~{~:~~:(;IE;.-Gi.
r.' -? .'-

I' :' _':. :,. f.;.',' . '

J..

0

i.:::~,.:;.~:..>;..,

i(";~

i~



66 J J 2 4$&INGPAN-ARKANSAS PROJECT

r'

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 capacitv
would be 800 second- feet, and the spillway would have a capacity of
2,000 second-feet. '

The surrounding topography is the result of glaciation which has
left high, curved, lateral moraines forming the sides of the present
reservoir basin. ' The stream has cut a narrow channel through a largeterminal moraine, at the proposed dam site. The abutments are largelateral 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 'hystream silt, and it is believed that the basin area
is reasonably tight.

Three churn dtillholes ranging in depth from 57 to 100 feet were
drilled at the proposed site. Sand, gravel, and clay were consistently
encouptered in all drill holes, and granite boulders and residual granite
showed up at intervals. ,

The dam would be constructed mostly of pervious glacial material
which would be obtained in the vicinity. An impervious core would
b.e pro~ided ~romselected m8:teria~ also obtainable locally'. Rock for
nprap IS available from gramte clIffs located 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' 9,rea, most of the land is of little
value, and no uns)1rmountabledifficultiesare anticipated in securingthe 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 t.hat
rights of the corporation are not adversely affected,

The design flood of the pot,entially enlarged Sugar Loaf Reservoir
was based on flood hydrographs which show a peak flow of 17,000
second-feet. The touting of these floods through the reservoir gave
a maximum discha,rge 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 damand follow the west and south
side of the reservoir above the high-water line.

Difficulty may be encountered in makmg 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 a 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 havbg 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, riverwn,sh, 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. ' "

ConstructiOIl 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
to acquire 120 acres of privately owned land. Clearing of about 23
acres of sparsely timbered land would be required.
Twin Lakes Dam and Reservoir

The existing Twin Lakes Reservoir in T~ 11 S., R. SOW., 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 iucreased 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.

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 regulate: (1) Water imported by the Fryingpan-,
Arkansas diversion and released through the Sugar Loaf Reservoir,
2) water importedby the existing Twin Lakes diversion, and (3) water

to be diverted from the Arkansas River by the Snowden Canal. The
potential earth;' and rock-fill dam, 105 feet 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 secondcfeet and the spillway capacity, 2, 640 second-feet. '

The present lakes were formed by a glacial depression underlain at
unkno,wn dep~h by granite and schist. , Leaka~e from th~ present
Jakes IS neghglble, The Hoor' of the basIll 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 areantici;'
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

lncountered, The cQmposition of both abutments is essentially the
same as that of the valley floor, and the probable percolation losses
through abutments might be high. The presencil of a deep percollttion
path beneath the right abutment should be given carefulcomlid( lration
in future explorllttion. Present plans call for an extensive clay bln,b.klit
to cover the area between the present impervious lake bed and the
projected dam site.
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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 cMs
about 6 miles from the Twin Lakes Dam site. The e&tim:ates sub-
mitted include' the price of rock obtained at the distant location.

The enlarge(l Twin Lakes Reservoir would be located along Colo-
rado State Highway 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 darn:
and the upper canal system,

Except 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 securing
rights-of-way are anticipated. The Twin Lakes Reservoir & Canal '
Co. has signified its willingness to cooperate with the Government'
so long as the rights of the company are fully protected. Acquisi-
tion of the existing dam and reservoir is, therefore, not expected to
be a difficul t problem.

The hydrograph for the potential Twin Lakes Reservoir eclarge-
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.

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
resor,t cabins would be moved. Very little clearing would be required
on forest and grazing lands.

Olear Greek Reservoir,
The existing Clear Creek Reservoir, owned and operated by the

OterO' Irrigation, Co., would be utilized as an afterbay for the Granite
powerplant. L(])cated 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. '~ o eclar~e-
ment IS contemI)lated but about 7,800 acre-feet of reserVO'Ir 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. WO'uld be fully protected, and nO'

difficulty is expected in acquiring the use of the reservO'ir. '

Pueblo Dam and Reservoir
Water released from the Arkansas PO'wer Canal near Salida would

flO'W down the Arkansas River Channel to the PueblO' Reservoir where
it WO'uld be stored and released for municipal and irrigation use.

The PueblO' Dam site on the Arkansas River is located 6 miles
west of Pueblo iJi T. 20 S., R. 66 W" sixth principal meridian, ' The
site is 250 feet downstream from the existing flood control barrier
dam. 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 O'f 100 yeare the capacity is expected to be depleted apprO'xi-
mately 94,400 acre-feet by depositiO'n of sediment. .'
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Preliminary reservoir data are summarized in the following
tabulation:

Use Initial
capacity

O~pacity
at end of
100 years

Elevation

Feet Acre..jeet
Water conservation_ RW....._______.. w_____.___________

H_______ , 4. 885 290.-000
Flood controL --_______hh___W______,.____________

HUh_______ 4, 902 lOO~ 000
Dead storageJ__uu___________UhhU_______________________ 4, 778 10. 000
Sediment storage. _ _ _. _____.__________________________________ ._______._____ ____._________

rota!. ----------_--___._..________._._______._________,_ '____.
mm,. < 100, 000

Acre-feet
210; 600

93, 000
2, 000

94, 400

400, 000

1 Decreed rights ot the Bessemer ditch, which has its headgate in the reservoir site, determined the dead
stora.ge elevation.

The spillway wculd have a maximum discharge of 107,000 second-
feet. The river outlet capacity would be 4,000 second- feet at elevation
4, 778, and 8 second outlet provided for the Bessemer ditch would
have a capacity of 400 second-feet,' ,

Topography of the area in the vicinity of the dam site is typical of
t1i:e ,Great Plains Province which is characterized by low, fiat-topped
ridges and rolling hills. The geology of the dam and reservoir area'
consists of Oretaceous 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
Oarlile shale. The hard Greenhorn limestone is the caprock which
forms conspicuous cliffs extending for many miles along the Arkansas
River. As the shales are relatively impervious, the reservoir, which
would be located 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, tbe 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 Oarlile 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 minortolding 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. Ooarse
concrete aggregates are available from the Arkansas River burdens
above and below the dam site. Fine aggregate can be obtained from
existing plants lqcated at the junction of the Fountain and Arkansas
Rivers at Pueblo,

The Pueblo Reservoir site is accessible from Oolorado State High-
way No. 96, which traverses the Arkansas River in that section.
The highway is an all-weather, gravel-surface road. The mainline
of the Denver an.d Rio Grande Western Railroad parallels the Arkansas
River and passeEl through an opening in the existing barrier dam. It
may be necessaJt,Y to establish construction camps for Government
employees and construction workers.

The reservoir would inundate about 500 acres of irrigatedagricul-
tural land along the Arkansas River. The balance of the inundated
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area would be grazing land. No difficulty is anticipated in BeCiii' il;lg
the necessary rights-of- way. " '

ConstructlOnof.the Pueblo Reservoir, would require the relocation
of 20 miles of single track on the main line of the Denver and Rio
Grande Western Railroad. The relocation could be accomplished by
shifting. the trac~ northw~rd to higher bencWand above the .high-
water hne. No Increase m length would be necessary, maxmmm,

grades of 0: 7 p~rcent could be maintained, and the degree of curvature
for the entIre 1111e could be reduced.' .

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
relocation would be required.

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

Project poweTsystem
The project power system as planned w<'luldinclude 60 miles of

canals, 7 powerplantsand 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 tIle Sugar Loaf and Twin Lakes Reservoirs and released into the
Arkansas power canal system to satisfy downstream irrigation and,
domestic water needs. Six powerplants on the canal system would
generate power from that water flowing through the differential of
2,440 feet in elevation from Sugar Loaf to Salida. The water released
from Salida powerplant at the southern end of the Arkansas power
caIl.al 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.

The
Arkansaslower canal area is bounded on the ,west by the.Sa~

watch Range an 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, exis~
along the upper half of the canal in the vicinity of the Sugar Loaf;"
Twin Lakes, and Clear Creek Reservoirs. The terrace and glacial;
deposi ts 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
occur 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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rhe Arkansas power canal would be abou.t 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 carry
water from the Sugar Loaf Dam outlet to the Elbert powerplant at the
enlarged Twin L!tkes Reservoir, The canal would be unlined, have a

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 5 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 It capamty of 600 second-
feet. Provision would be made to intercept Pine Creek en rou,te.

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 Smiles 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 Canal would have a capacity
of 600 second- feet and would extend about 16 miles to the Princeton
forebay, The calfal 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. '

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
a concrete overflow type dam with a crest length of 50 feet and a '

height of S feet, The Chalk Creek diversion canal would carry water
from Chalk Creek to a junction with the Princeton-Johnson Canal
immediately below the Princeton powerplant, The 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 FC\rebay 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 O. S 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 milesfrom the forebay to the Salida powerplant would
be concrete-lined. The Salida Forebay would have a capacity of 250
acre-feet, The Salida Afterbay, which wO'uld be formed by a concrete
dam across the Arkansas River 8 miles north of Salida, would have
a capacity of 200 acre-feet, The dam would be 32 feethigh and 100
feet long with 2 earth dikes 210 and 40 feet long on either side.

Powerplants, powerplant switchyards, and penstocks are tabulated
below:

Power- Swltch- Penstock

Average Number plant in~ yard oonB.C-

Feature stalled ca. jty (kilo-
head ( feet) of-units

pacity . volt-am.. Length Diameter
kilowatts) peres) ( feet) ( inches)

Elbert___.___._..___._.__.____ 515 2 8, 700 9, 670 1,. 400 58
Granlte___... ___ _.. _.... h~_ _. 287 2 19, 200 21, 330 1, 000 114
Wa.paco_.________._ ____~_ _._ __ 495 2 16, 500 18, 330 2, 100 82
Prlncetonu_ __v _ ___ _ _ _ _ __ _ _ ___ 278 2' 11, 700 13, 000 1, 100 90
Johnson. _ _ _ _. _._ _ ___ _ _ __ __ _ __ 268 2 15, 000 16, 670 2, 500 104
Sallda_ _ _ ____.._._._..._______ 406 2 22, 700 25, 220 990 104

Pueblo___.___._.____.________. 
120 2 11, 000 12, 220 ------------ ------------

TotaL.__ _ _____ ___ ___... 2, 368 104, 800 116, 440

Ji!."""

Althou&,h the present plan for powerplant installation is entirely
feasible, mcomplete reconnaissance studies indicate that greater
economy may be effected by dividing the Elbert powerplant into, 2

plants each utilizing about one-half the 515 feet of head indicated.
Furthermore/ additional studies may show that greater economy could
be obtained oy 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. ' ,

The Colorado Fuel & Iron Corp. has indicated that it could dump
off-peak energy into the initial development power system on an el!:-

change basis. '. If more efficient power system operation would res~ lt;
modifications to present plans would be made to take advantage of
this energy. . This might require a 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,
Leadville, 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 eristing Colorado-Big Thompson project power
system for, efficient interchange of power, The transmission system
would el!:tend 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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Sallda. OUnnlson...... h___..u.____h._..h._m.___hu' hm_.___.O'_ m _h_.do... o_ ho__.o

l:~::ll~~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :::::~ g::::::::::::
bgfo~~Od~% l~~=.~~~_-_:::::::::::::::::::::::::::::::::::':::::::::::::: :::::

gg:: ::::::::::
Tot.L. o---._ o_ m._._o...__......_ o.__ OO_ h_u.___m_mu~__o. o__ o._ moo._m...__h

51
11

7
15

7
3

66
47
97
44
73

421

c;-

li

t'," i~:' ,.~..-~(

f?. ;~
l"{.",":i:~.

i.<::..,N~

i.;~.i{~i~~~1\~r~lllz.,.~,-'&~;.~..:

I

i~~

and one westward to Gunnison. The system would extend eastward
from Salida through Canon Oity to Pueblo, 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.

Voltage Length
miles)

Transformer
cap. clty (kilo-

volt-:~peres)

SU:BSTATIONS .

u&~~~~~~~~t:~~!::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: -
o--..--..

i6; OOOSalid8. M_ ~__~ ~___~__________~_______
M ___~ ~____~~__ M _~~__~ ___~ ~_~__

M ~___ M ~__~~__ ~~..~___~ ~.;_ li, 000Gunn1son~ _~ ___~_____M ~"~_~" M ___~_______ w__~____ ~- -__ ___ ~_ __~~:.__~______~__~_______~_____ 3, 700

I:~~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~:ggg
f:~~d(

Yn~~~~~ ection5 :::::::::==::= ::==:=:==:=::: :::::::::==::::=:.:::::::::::::::=:::~ 
nnn ~__n~~:~

Existing transmlssion lines of other agencies in the area may be
used for wheeling power to preference customers if suitable capacityis available and satisfactory arrangements can be made. Additional
or alternate trans:qJ,ission lines, suchas a Pueblo-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.

A communication system would be included for efficient operation
of the power syste:qJ,. .'

Access to the project POWl:'J: system is provided by United States
Highway No. 24 from Leadville to a point 2 miles below Buena Vista
where a junction is made with United States Highway No. 285 wl:iich
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. The main line of the Denver &
Rio Grande Western Railroad from Salida to Leadville rougWyparallels the canal route. Housing for personnel could be made avail..
able at the potential Granite camp at Leadville, Buena Vista,. and
Salida.
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Right-of- way for the power canal would require acquisition of 1)28

Il-cres of privat!lly owned lands. The remaining right-of-way would be
n the San Isabel National Forest. The private property involved is

land of little value.
Winter operation of the power canaJ and ice formation therein have

been given considerable study. Experience and records eff. actual

operation indicate. that with judicious operation of the project during
the winter months no serious reduction in power production would
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

C4apte'r IX- Municipal Water. .
Oolorado 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
s..upply system, The pumping plant, which would require 144 kilo-
watts of power, would have a capacity of 10 second-feet. A potential
adjacent substllition 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 inllhes in diameter and approximately 5,300 feet in length.
Features requi,red 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 canal construction. . As all of
those formatioD.sare 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 upM;iddle Beaver Creek, which is closed during the winter.
The.nearest railhead is Colorado Springs about 50 miles away. . No

Ii:fficulj; y 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 Pueblo
and the valley towns would be pumped from the potential Pueblo
Reservoir toa purification plant from which pipelines would distribute
the water. The pumping plant would be located on the south side
of the reservoir near the dam, It would have a capacityof 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 a 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 purification plant a 3D- inch dual pipeline would carry the ,water .
supply for Pueblo 7 miles to the municipal supply system .which.
would distribute .the water. Another pipeline also beginning at the
purification plant would carry municipal water down the Arkansas.
Valley to Manz!illola, Rocky :Ford, La Junta, La,s Animas, f1.ndLamar.
That main trll!Jk line would be 130 miles. long and would have a

capacity ranging from 15.00 to 4. 27 second-feet. About 36 miles of
bl'll,nch pipelines could be constructed to serve Crowley and Eads.

and' other towns along the lines desiring additional water. The
pipelines have heen designed to carry the average daily demand for
the maximum month. Where necessary, the individual towns would
provide storage forsuppl:ying their daily and hourly peak demands.

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

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

No difficulties are anticipated in securing the necessary ri~hts-of-
way. The land is fairly level with several drainages crossmg the
pipeline route.

COST 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 o\"erhead, 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 arid the estimates of
annual appropriations necessary to permit efficient construction and
optimum 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. Concurrent construction
has been scheduled for other project features, the most significant
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being the Fryingpan-Arkansas 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 ult~ ate full operation. Gradual expansion
of the westerJ;l slope collection system would enable corresponding
increases of diversions.

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 to final

powerplant design.
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EXHIBIT 7.- 0jficial estimate of total project cost, Gunnison-Arkansa8 project
Region 7; date 01 estlmete Jan. 20, 1950, revised Feb, 7, 1950; prices as of October 1949]

Detan of current estimate or project (lOst

Olass end
Previous Currentaccount

Properly and description olllclal Labor and materials Materials Temporary Investige- Admlnls- officialrefer-     
estima.te Land and and equip- construe- tionsand tratlveand estimateence land ment pere tlon engineer- generalrlgbts By con' By Gov- manently

ctof er:o.ment Installed property In~ expenses

1)    ( 2) ( 3) ( 4) ( 5) ( 6) ( 7) ( 8)  ( 9) ( 10) ( 11)

D.urs AND B:KSBRVOlBS

01,01 Replacement Reservoir, Aspen, 28,000 acre--feet_n_u__n ---~------ $600, 000 $ 5, 078, 000 $ 23,000 $ 197, 000 _.~-------~-  $ 742,000 $ 106, 000 $ 6,746, 00001. 02 Sugar Loot Reservoir enlargement, 117,000 acre.feetn____ ---------- 100, 000 5, 452, 000 11, 000 298, 000 -----_.-----  806. 000 115, 000 6, 782, 00001. 03 Twin LaKes ReservoIr enlargement, 260,000 acr&-fee;t__h_ -.--.-.-.- 136,000 7, 375, 000 13, 000 511, 000 ---._------- 1, 091, 000 156,000 9, 282, 00001: 04 Pueblo -Reservoir, 400,000 acre.leet-.__n____h___n_n___ ---------- 941, 000 31, 370, 000 30, 000 3, 480, 000 ------------ 4, 985, 000 7l2, 000 41, 524, 000

DIVR:BSION CANALs .A.NP CONDUl'lS

05. 01 Hunter Creek, Aspen Canal, 200 cubic leet per seoondh_ --------.- ------.----- 143, 000 ------------ 21, 000 ------------  23,000 3, 000 190, 00005. 02 Hunter Creek extension ca.naL__________________________ ---.------ ------------ 210, 000 --.----_.--- 31, 000 ------------  34,000 5, 000 280, 00005, 08 ~

g=:.~~~~ ~: l:;'-iUiiD.ei,-800cubic- ieei-per- ------.--- ------------ 
15, 219, 000 36,000 2, 355, 000 ---------_.- 2, 465, 000 352,000 20, 427, 00000.04

second~___________________________________.___________ ---------- ------------ . 6, 881, 000 ------------ 739, 000 ------------ 1, 067, 000 152, 000 8, 839, 00000.01; Snowden CanaJ, 600 cubic feet per second_______.-__;..___ ---------- -----~------ 610, 000 ------------ 48,000 ------------  92, 000 13,000 763, 000

UPPER A.RIU. NSA.S RIVER POWER S'VSTEll

00.06 Elbert power canal, 300 cubic leet per second____m_____ ---------- 1,000 1, 344, 000 1,000 58,000 ------------  197, 000 28, 000 1, 629, 00000.07 Twin Lakes to Gmnlte power csnaJ., 1, 000 cubic feet per
second____________________.________________________,____ ---------- ------------ 711, 000 1, 000 '% 17,000 ------------  139, 000 20, 000 1, 148,00006, 08 arenite to Wapsco power canal, 600 cubic feet per
second.________________________________________________ --.-----.- -----_.----- 1, 052, 000 1, 000 35~ 000 ------------  197, 000 28,000 I, 629, 00000.09 Wapaco to Princeton 'Power canal, 600 cubic feet per I
second_______________________._____________ _____~______ ---------- 1, 000 1, 672,000 2,000 147, 000 ------------  255, 000 36, 000 2, 113,0000~ 10 Princeton to lobnson power canal, 750 cubic leet per
second_________________________________________________ ---------- 2,000 1, 116, 000 1,000 202, 000 ------------  185, 000 26, 000 1, 532, 00000.11 lobnson to Sallde power canal, 1, 000 cubic feet per
second_________________________________________________ __________ ------------ 1, 379, 000 2,000 219, 000 ------------  224, 000 32,000 1, 856, 00001. 05 Sallde .A!terbaj,' 

280 acre-leet_ _ m_m__ _____m____:___ _______
u__ ------------ 218,000 ------------ 47, 000 ----$

37'-000-  
37, 000 5,000

H

307, 00011.01 Elbert powerp ant, 8,700 kilowatts_______u___________________m__ ------------ 414, 000 97, 000 660, 000 171, 000 24,000 1, 412, 00011. 02 Oran.lte powerplant, 19,200 kilowatts___m______mu____ __________ ------------ 781, 000 134,000 1, 263, 000 09, 000 321, 000 46,000 2, 554, 00011. 03 W8p~ powerplant, 16,500 kllowatts_____h_........_u_____ U ____Un ------------ 094, 000 153, 000 1, 123, 000 61, 000 I 285, 000 41, 000 2,367, 00011. 04 Princeton powerplant, 11, 700 kilowatts__________________ 
m__m__ ------------ 530, 000 125, 000 858, 000 47, 000 213,000 31; 000 1,809, 000
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11. 06 lohnson P<Jwerplant, 15,-000 kilowatts_~:':".-_._-_.':__~h.__._ --------.- ----.-.----- 693, 000 163, 000 1, 120, 000 61,000 285, 000 4l,000 2,353,00011.06 Sallda powerplane, 22,700 kUOwattsn_h__nh___U______ ---------- ------------ 894, 000 211,000 1, 447, 000 79, 000 3li8,000 . 53, 000 3, 052, 00011.07 Pueblo powerphmt, 11,OOtlkllow8tts__-___________________ ---------- ------------ 631,000 148,000 1, 020, 000 5ll,000 300, 000 37, 000 2, 1li2,00013. 01 Sw1tchysrds (Included In cost of powerpllmls)_________u ---------- ------------ ( 797, 000) ( 111, 000) ( 2, 019, 000) ( 53,000) ( 497, 000) ( 71,000) ( 3, 548, 000)14.01 Transml8Blon system__ ._._____.__.m______:____________ ---------- 222, 000 6,331,000 frl,OOO 220. 000 46, 000 9M, 000 138,000 7, 988. 00016.01 Permanent camp at Granite____________________nh_____ ---------- ----.-..---'-- (281, 000) ( 32,000) ( 226, 000) ------------ ( 81,000) ( 12,000) ( 582, 000)16.02 Caretaker' s res1den~'. .~ ge, and utllit1es________Uh__ ---------- ------------ ( 34, 000) ( 5,000) I ( 33, 000) ------------ ( 12,000) ~ ooo) ( 85, 000)16.03 Warehouses. _ ____:._..:...__________________________________ ---------- ------------ .. 

f~i~:~l ( 17, 000) ( 77, 000) ------.----- ( 40, 000) ( 6,000) ( 287, 000)17. 01 Construction ce.mpS. ____'~_____________.~___~.~_~__..~~__ ---------- --~-----~--- ( 78,000) ------------ ------------ ( 126,000) ( 18,000) ( 001, 000)17. 02 Construction olllce-and laboratory ___________m_________ -_._-~~~~- 
u--

466;-ooo: . (
54,000) . ( 6,000) ------------ ------....--- ( 12,000) ( 2,000) ( 84, OOO)Addlllonal facIl1tlesfor-de1lvery of mnnlc1Jl8!water,_____ ---------- 3, 232, 000 n':

636;ooo' 
11, 872, 000 __________. R_ 2, 179, 000 311, 000- 18, 050, 000Operation and malnten.....d1itlng onnstructtonU_"_"h_ ~------._- ----~._--_.- --.__..------ _.-~_._~...-...~ -~---~-._--- --~-~~---- ----~-.~---- 585, 000 .

Total project eost_,__ _____mn______m_________u ---.-.---.. 2, 465, 000 94,030,000 1, 815, 000 28, 578, 000 465,000 17, 590, 000 2, 511, 000 147, 440,000

No....-cost of Items shown In parentheses srelncJuded In costs of other featureS.
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OHAPTER IV. WATER SUPPLY

WATER RESOURCES

Available 8upply
Runoff in thewestern slope divelsion area is derived primarily from

melting snow. . The streamflow is in excedS 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 Oolorado 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 eastem slope .from the 95-square mile drainage area

of ,the upper Roaring Fork River Basin. An additional 14, 900 acre-

fetlt of water was available for diversion through the Twin Lakes
Independenoe Pass) system, now owned and operated by the Twin

Lakes Reservoir & Oanal 00., but reservoir oapacity in the Arkansas
Valley was insUfficient 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 tbe growing season ( April 1 to
October 31) the.dependable flow of the Arkansas River and it~ tribu-
taries is fully utilized eacb 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 Valley below Pueblo totals 1/ 14.3, 000 acre-feet, as shown in
table 3, the 656,000 acre-feet available for use (I tiring the summer

months is entirely inadequate. .
In addition to the eastern slope water, an average of 48,000. acre-

feet of water isinlported annually by 7 transmountain diversionsJrom
the Oolorado River Basin and 1 transmountain div61sion from the
Rio Grande. Ri'9"er Basin. The largest of these diversions is the
Twin Lahes ( Indepenclence Pass) system which impolts annually.
about 38,000 aore-feet to the Arkansas Valley. The remaining systems
divert about 10, 000 acre-feet annually. Most of the imported water
is used for irrigation. One diversion, the Wurtz ditch, is owned by
the city of Pueblo; most of its annual yield is lost for municipal use
due to laok of storage faoilities.
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TABLE 2.- Historic annual comparison of diversions from Arkansas River below
Pueblo in Colorado and flow passing the Colorado-Kansas boundary

Unit: 1, 000 acre-feetl

Headg. t.   Headgate
Water year

diversions Flow at
Water year

diversions Flow at
from Atkan- State line from Arkan- State line
sas River 1

sas River 1

1911__ u____ m_____m_ 778 61 1!J29______..___. umm 981 2401912______________._____ 970 241 1930_...__ mmmm__ 940 157
1913_ . m_hOO.__ u___._ 660 133 193L_____m______um 613 201
1914. _ .._ OO.__ m__.____ 1, 164 567 1932______.__.____._.___ 656 651915_____._ m___unm 1, 118 492 1933____._.___.____.____ 776 169
1916__._ m_____m_nu 922 147 1934_. __ n._m.__n____ 486 621917_ ___m_n___m_m 916 74 1935____________________ 757 1871918_ _. c____________ h__ 894 51 1936. _ ___m_________.__ 887 3401919_ _ ____m_.._____m 914 201 1937__._________.____.__ 725 1421920_ mm_h_._ m..__ 1, 065 193 1938__ nhn___nmh._ 878 192
1921_ _. .__ _ u____ _ _ _ ____ 882 988 1939._.__,______________ 700 721922_. _mh_._._mm_ 817 105 1940__,_________________,_ 423 31
1923_ .____ m______nm 969 629 1941___________._______. 1, 023 2101924_ _ ____mun____m 934 478 1942____________________ 1, 204 1, 342
1925_ ____m___._m_m 702 247 1943_ _ __ '_____m_______ 1, 035 2411926_ _ ____m______mu 928 133 1944____._.____________. 830 298
1927._._ n___mm___h 914 444
1928_ ___m__._mmm 998 263 Average. _________ 866 277

I Annual headga.te diversion of Arkansas River water only-. Bessemer ditch to Colorado-Kansas bound-
ary. Does not include imported water of existing trans-mountain diversions.

TABLE 3.- Natural water supply for " easonal irrigation use, Pueblo to Colorado-
Kansas State line (1911- 44)

Supply:
Inflow at Pueblo and from tributaries below Pueblo___ _ u u __ _"

Estimated return
flow______.

u.._,_.u___u._uu. u... u...

Acre-feet~
893, 000
250, 000

Total water supply _ hu uu__u __ _
uu__,u. __. _ u __ __ _ u J, 143,,000

Disposition:
Outflow, flow at State

line__
uu__UU______.hU.____Uu._ 277, 000

Historic use of Arkansas River water:
Winter diversions to

irrigation__. __ _ _ 
n n. _ __ u. 160, 000

Valley reservoir evaporation.___._ n__.u_______ 50, 000
Summer use ( inoiudes releas"," from valley reser-

voir)____ . h____________ _u. ______

no ____ _._ 656, 000

SubtotaL________ ___.__ ___ ______ ___. ___ 
n _ u". _"_ 866, 000

TotaL____.__.______
h._____.________

h__n.____. 1, 143, 000

Suitable water-bearing formations, such as gravel beds, are not
independent of the surface water 'supply. Numerous small pumpsbelow irrigatIOn ditches recover a portion of the water lost by per-,
colation between irrigation ditches and the rivers, but, thqse pumps
depend upon continued irrigation to maintain the water table. ' . Rain~ .
fall in the area is not sufficient to replenish the depleted ground-
water supply each year. Recharge is generally accomplished bydirect :Bow from contiguous streams.

Quality of water

The water of the streams in the headwaters region is relatively
pure. The amount of solids in solution, however, increases down
the Arkansas River from its source due to accumulations of salts
from return flows from iITigated lands and from solids picked upfrom the soluble rock strata along the tributary streams. Table 4
summarizes the quality of water in the eastern slope project area,
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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.

Jlass
Conductance Sodium per- Chloride Boron

KXI0' centage ( a. p. m.)  ( p. p. m.)

I. Excellent to good, under.___uu___n______ 100 60 5 0. 5

II. Good to injuriousu_n_nun______n_____. 100-300 & 7- 75 5-10 0. 5-2. 0

III. InJ~ iOUS to unsatisfactory, over.______n__ 300 75 10 2. 0

TABLE 4.- Mean quality of water, October 1940 to September 1941

DIs. 
Dissolved saUds Con- Sodium Cblor1de Boron

Station charge duct- 
percent- ( e. p. ( p, p.

aere- ( tonsl ( P. p. 
ance

age :l m.) 3 m.)!
feet) 

acre-feet) m.) l KX1O'

Lake Creek below Twin Lakes      .

Rooervolr.... ___
n.._u_________ 03 0. 11 84 8 10 0. 20 ~ gPueblo ,________________________ 503, 200 . 47 346 51 16 . 20

Nepesta_______ __..______________ 567, 800 . 74 542 81 21 .. 33 (')

La ,tunta_______________________ 107, 600 1. 48 1, 088 141 ' l/l . 75 ~')

Oaddoll.... _._ __ __ ___ ___. ._______ 
309, 000 1.87 1, 376 171 84 1.01 ')

I P. p. m.= parts per million.

t (
Na+ K)

Percent Na- (
Ca+ Mg+ Na+ K) 

Xloo.

I E. p. m.= equ!valents per mtlllon.
4 Pueblo gage at South Side Water Works Dam, October lQ40 to September 1041.

Negligible.

All western slope water imported for project use would be at least

as good 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

season.

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 flaw which set the pattern for drainage structures that have

since been installed to relieve injurious effects from a complete water

supply. Conse<J.uently, no additional drainage is contemplated as a

result of the proJect. . .
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

1
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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 df crops and the effective precipitation for the entire.
valley. The consumptive use of water averl;tged 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 1911-44.

In order to deliver 1.52 acre-feet per acre to the irrigated crops, lli .

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 per.cent. ~ y
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 acre-feet per acre to the irrigated crops. For the
critical period 1930-41 the canal headgate diversion requirement would
aVE\;rage 3.46 acre-feet per acre in order to deliver 1.65 acre-feet per
acre to the irrigl1ted crops. Utilization of each headgate diversion
would be as follows:

l -~~:'

1911-44 ( acre- 1930-41 ( acre.
Item feet/annual feet/annual

consumption) consumption)

Oonsumptive use.__ _ _ _. __ _ ~ ____ ~ _... __.. _ _. __ __ _ __ H.. __ _. _ __. __. ~... ~_ __ 2. 39 2. 44
Less e:ffective precipitatlon_ __________.____.~. n_~._____ _ ______ __________ .87 . 79

Oonsumptive use of Irrigation water._._.__ _.______". ....__~__ _._n___n~ 1.52 1. 65

Usable return. _ _ ___ __ __ _ _ __ _ __ __ _ ___ _ _.. _ _ _ _ w ___ _ _ _ _ _ _ _ _ __ ~ ___ __ _ _ _ _ _ _. H 1.25 1. 36
25 percent loss (nonirrigable land, etc.)___ _~________"___u_~_____~_~_____ . 42 . 45

To'ta:1 farm, lateral, and canallossesu~_u~_ h__~_hh~_____h~_,___~__~_~_ 1. 67 1. 81

a~ l headgate diversion requirement~______ "_~~~ U~___~__.~ hU____~____ 3. 19 3. 46

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 ma.de.
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 greatel than 60 percent. It is estimated that return
flow in excess of 40 percent may be expected under project operation.

i"if
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WATER RIGHTS

Existing 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.
The Upper Arkansas River is overappropriated. Decreed. direct

diversion rights from the main stem of the Arkansas River in Colorado
total mare than 7,400 second-feet- rougWy 10 times the average flow
of the Arkansas River at Puerlo. 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 a return to the river flow
conditions that existed when the overappropriations were first appar-
en~ and the reservoirs were originally constructed. Both Colorado
and Kansas will be affected by this situation because the water supply
will be even more inade~uate 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.

Oompacts
Oolorado 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, etc. 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 Oolorado 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 annually for their consumptive
use under terms of the Colorado River compact, as follows:

I'o
Arizona_____ _ _ _ _ _ _ __ _ ___ ____ _ _ __ _ __ _ ___ _ _ _ _ _

acre-feet annually_ _ 50, 000
To the following States, the remainder:

Colorado___ _ _ __ _ _ __ _ _ _ _ _ _ _ ____ _ __ _ ____ ____ _ _ _ __ _ __ __percent__ 51. 75
ew ~ exico___________________________________________ do____ 11. 25

Utah____________________________________"_____________do____ 23. 00
VVyorning_________------------------------------------ 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 f(Jr additional beneficial uses in Colorado.

ii+''''-''.
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Arkansas River compact.- The Arkapsa'1 River compact apportions
the waters .of the Arkansas River and the benefits ari3ing fram the

Jahn Martin Reservair between the States .of Oalorada and Kansas.
The campact pravides specifically that: ( a) the flaad-cantrol starage
of Jahn Martin Reservair will be .operated by the Oarps .of Engineers
far flaad-cantral purpases; ( b) the canservatian paal will be .operated
far the benefit .of water users in Oalarada and Kansa'l, bath upstream
and dawnstream fram Jahn Martin Reservair' and ( c) the campactis
nat intended ta impede .or prevent future beneficial develapment .of the

Arkansas River Basin in Oalarada .or Kansas by Federal .or State

agencies, by priva.te enterprise, .or by cambinatian thereaf, which

may invalve canstructian .of dams, reservairs, and ather warks far

the purpase .of water utilizatian and cantral; pravided, that the waters

of the Arkansas River shall nat be materially depleted in usable

quantity .or availability far use ta the water users in Oalarada and
Kansas under the campact by such future develapment .or canstructian.

The studies presented herein . of the use . and regulatian by the

praject reselvairs .of the Arka. n'las River waters are in canfarmity
with ,the pravisians .of the Arkansas River campact.

Project rights
The critical praject rights are thase necessaryta .obtain water far

diversian ta the Arkansas River Basin. Thase rights wauld be juniaI'
ta all existing weste.rn slape rights and tapreviausly established
transmauntain dive~ ian rights. Oaupled with a replacement reser-

vair, the patential initial develapment wauld divert fram thewestern

slape .only thase flows indicated ta be available under the braad palicy
of develapment adapted by the State .of Oalarada. .

Storage lights far praject reservairs an the eastern slape wauld be

established accarding t.o State laws. Althaugh such rights wauld be

juniar ta existing rights in the Arkansas Valley, they would be .of

value in staring flaad flaws, J;>articularly during years .of high run .off.

Praject starage .of Arkansas RIver water in pr.oject structures c.ould alsa

be effected by exchange .or by agreement with .owners .of existing
water rights. The project plan encampasses such agreements, parc

ticularly with regardta irrigatian flaws belaw Puebla. In such event,

part .of the Arkansas Rivel wintel flaw appearing at Puebla wauld be
stared in the Puebla Reservair and released ta the present irrigatars
during the succeeding grawing seasan .or seasans.

By mutual agreement .of the water users, cansiderable. savings in

evaparatian fram shallaw valley reservairs cauld be effected by
transfer .of starage fram the valleyreservairs to praject reservairs dur-

ing the summer manths. Far purpases .of this repart, passible evapara-
tian saving was nat evaluated and na estimate .of passible benefits
was prepared.

In .order that all direct beneficiaries cantribute ta the cast .of the

benefits derived, State legislatian pelmitting recapture and reuse .of
return flaw fram water imparted inta the area shauld be cansidered.
The capture and transfer by aperatian agreements of Arkansas River
water from aff-selj.san use ta seasanal use cauld be accamplished by
agreement amangthe plesent apprapriatars.. .
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WATER UTILIZATION

I()anal and reservoir capacities .
The canal cap.acities for the project power system were determined

mainly by considering the intermediate flow to be intercepted by
canals and the quantity of WMel' to be released from the Sugar Loaf
aDd Twin Lakes. Reservoirs to meet power generation. demands.

Althougb the two conditions do not occur simultaneously, the capacity
selected is adequate for either situation.

The combined capacities of the potential plOject reservGirs would
enable efficient operation of the project for irrigation and municipal
purposes. The production of hydroelectric power would be incidental
to 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. Dea.d stor- Active ca.
Reservoir paeity age pacity

Sugar Le. L__ __ _ _ _ __ __ _ __ _ u_n _ ______ _ ______ - _m____ n _ _n___n __ 117, 000 0 117, 000
Twin Lakes. ~ _ _ __ _ ___~ _~_ _ ____. ~______ _______ R _____ _ ____ _ _~__. ___ __ 260, 000 0 260, 000

Pueblo_.~___ _ _ _ ~ __. ___. ~ __ __ _ _ ___. _ _ ______ _ ______ _ w _ __ w _ __ _ .__ _ ~____ 400, 000 10, 000 390, 000

TotaL_________u_________mnmm_____u__n____________n 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.

TABLE 5.- Project reservoir conservation storage

Item
Amount

ere-feet)

Total capacity _ M _ _~ _ _ __~__ _ _ __ ___ w ____ __ _ __ _ M_.._ _ __ _ _ _ ~ w_ _ __ _ __ _ _ _ _ _ M ___ __ ..-_ - _ ___ ----

Present capaoity Sugar Loaf Reservoir _ __________~_____~____~__________ _____~_h_~____.n___'" -

Present capaoity Twin Lakes Reservpir____ n___~___.____n__~_____R_____ n___~_~____'..;_~_____ '

Addedca.pacitylor Colorado Fuel & Iron
Corp_______..,.___~--..---

n-------n-~-----------:..--

Added ca.pacity"Twin Lakes Reserv-oir and Canal
CO_______'__.~______

h__~___:.._h~___~_~,____

Oapacity for power pUrprises~ R____ __ ___ ~ _ _ __ _~ _____ _ ___ _ _ __ R ___ _ __.. '"__ _ _ -- - - -- --- - --- ~ ---- - -_ ~

Capacity for llood controHPueblo Reservoir)~_____u~ n_______n___________________
n_____~__

Capaoity for sediment control (Pueblo Reservoir) ___R__ n____________________ n___nn____~~_

Dead storage ( Pueblo Resorvoir) _ _ _ R _ R __ _ _ ~ _ __ n_ ~ n:-__n__ _~_ R ~ _ _ _ ___ _ R ___ n___ _ ___ ___,.._ _.:. n

Subtotal_. R __. & w __ a_ _ ~__ R _____& . w_ ____ _ ~ w a___ w __ w _ R __ W R W ____ __ _ W ___ w ___ _ _____ ____ ___.:._

Active storage capacity (or oonservaUon use___ _______.____n__n_

n.::.._

n____h_nn_n_

777, 000

17 J.ooo
56, 000

1-1.0,. 0.0.0
54, 000

8 135, 000
493 000
l 94; 400

G 2, 000

461, 400

315, 600

o

1 Informally requested by Oolorado Fuel & Iron O'orp., ~wner and operator of Sugar Loaf .Reservoir.
2 Informally requested by Twin Lakes -Reservoir and Oanal 00., owner and operator of Twin Lakes

Reservoir.
8 Estimated as minimum storage needed to maintain firm power generation during winter months.
4 Recommended by Corps of Engineers.
I Estimated sedimentation for 100 years in Pueblo Reservoir.
II Dead, storage after sedimentation ( 1.0,.000 BCrewfeet minus 8,000 acre-feet sediment in dead storage
p. clty).

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 p'roject power canals were estimated at one-half of
1 percent per mile for unlined sections, and appropriate allowances
were made in project operation studies.

L. h,
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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 generatlOn 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
purposes. More information on municipal water supply is contained
ill chapter IX. The net irrigation water made available by features

of the initial development would amount to 151, 200 acre. feet of im-

ported and l'eregulated water, as shown in table 6. When converted

I:ly_reuse of return flows, partly on tributary streams, the total irriga~
ltion supply would be 189,800 acre-feet. Transmountain water would

be stored Jl1 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

88
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TABLE 6.- Water availabtefor irrigation use in Arkansas Ri1Jer Valley as a result

of initial development. Average for period 1911- 1,1, .

Unit: 1, 000 acre.feet]

Losses

Item
Gross
water Trans-

porta-
t10n

Reservoir
e'Vapora~

tian ~

Spills!

Fryingpan diversion'______ n____n__n 69. 2 ~____ n~__ 7. 5 8. 0

Arkansas River flood f___
n_______~______. 50. 0 30. 0 _ n_______ 2. 0

Wurtz Ditch 6_~______________:.___________ 2. 0 _________. __________ __________

Municipal water 6_
w____.:_________.__ n~__ - 17. 0 ___ n_____ _______n_ _________~

SubtotaL_n_____m____________,__ _n._m_. __________ nn_
n___ __n__n__

Return flow from ~ unioipal water 1~______ 7. 0 2. 6 ________~_ ______.__~

AdditIonal Twin Lakes imports 8____
n___ 14. 9 _ M____~___ 1. 4 1..0

Winter flow, Arkansas Riverg__~__.____~_. 93. 0 16. 0 _ n_n____ 3. 0

Subtotal, ArkansasVal1ey____n._n 219. 1 48. 5 8. 9 14. 0

Estima.ted municlp~ return flow 1n tributary streams 1._:._______________~__.~___~_.__

Total._____n_______ n _mon _ _____.___ _ _ _ _n__ n_ __ _nun_n_ _._ _ _ __ _ _ _ _ _n .__

Net
virgin

water at
Pueblo
Reser-
voir

Headgate
supply S

53. 7 --------~-
18. 0 -.--------
2. 0 ----------

no ----------

56. 7 85. r
4. 5 6. 7

12. 5 18. 8
74. 0 74.()

147. 7 184,&

3. 5 5. 2

151. 2 189. 8

I Determined from. reservoir operation study, distribution by items based on operating assumptions.
I The original water supply plus use and reuse of return How. Except for reregulated winter flow, the

headgate supply at 1. 5 tbnes the original supply. .
Divertibie from.' Fryingpan watershed and Hunter Creek.
Water at Pueblo Dam site which would spill from John Martin Reservoir largely in years of high run.

off such as 1915, 1921, 1923, 1924, and H142. .
6 Additional usable water (for munic1pal purposes) due to more efficient USe of the water yielded. by the

Wurtz Ditoh.
o Wurtz Ditoh importation ( 2,000 acre-feet plus 1.),000 acre-feet project water).
1 Estimated as 70 percent of 16,000 acre-feet project water diverted. Of these diversions, about 10,000

aere-feet are for. munioipa-litles located along the Arkansas Ri"J'er and about 5,000 acre-feet for Colorado
Springs and. Eads located on tributaries.

8 Additional Imports IOade possible by provision of additional storage capacity in Twin Lakes Reservoir
and replacement C$oPaQity at Aspen Reservoir.

Q Estimated winter flow now being diverted for direct flow use which could be store.d in Pueblo Reser-
voir, by agreement, without depleting winter inflow to Joh~ 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 Pueblo 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

shQW the past effective headgate diversions. The past shortages
have' been obtained by subtracting the effective headgate diversions
from the estimated headgate diversion requirements.

L~"
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TABLE 7.- Sea80nal ( Apr. 1 to Oct. 31) irrigation requirement8, diver8ion8, and

8hortage8: Arkan8a8 River Valley-Pueblo to Colorado-Kan8a8 boundary
Unit: 1, 000 acre-feet]

Adjusted historical conditions Estimated effect of

Headgate  (
preproject)  project

Year diversion
requirement Headgate Effective Additional Residual

diversion beadga te Shortage headgate shortageto lands diversion supply

19IL_______________________ 1, 375 687 645 730 389 341
1913..__h___________________ 1, 016 777 721 295 230 65
1913.._______________________ 968 548 498 460 273 187

19IL____._________________. 808 863 697 106 106 0
1910..____...__ ._____________ 519 772 589 30 30 0

1916____________________.____ 1, 038 856 792 246 246 0
1917 ______________ h____'<__ 985 851 777 209 209 0

1918--_______________________ 1, 052 786 587 365 240 125
19I9.o____________.______m_ 808 820 686 122 122 0

1920____ __ _ _ _ _ _ ___ _ _ _ _ __ _ __ __ 958 884 764 194 194 0
192L_______________________ 780 686 052 218 218 0

1923..__ --____ _ ___ _ _ ___ -- -___ 1, 073 779 766 307 307 0
1923.._______________________ 600 690 643 57 57 0

192L_______________________ 1, 051 934 887 164 164 0

1920.._________ ____h______ __ 1, 010 694 650 360 360 0
1926____ ___ _ __ __ _' _ _ _ __ __ _ _ __ I} 119 801 777 342 170 172
1927____ _ _ __ _ ___ _ _ ___ _ _ __ _ ___ 949 752 689 260 218 42
1928m- _ _ __ _ __ _ _ _ ____ _ _ __ _ ___ 809 805 706 103 103 0
1929_________________________ 988 907 788 200 200 0

1930____ ___ _ _ ___ _ _ __ _ _ _ _ _ _ ___ 
900 792 693 207 207 0

193L_________ _____ _________ 1, 242 496 486 756 308 448
1933.._______________h______ 1, 026 568 53. 491 195 296

1933_m_____________________ 1. 033 702 659 364 144 220
1934____________________.____ 1, 42li 323 319 1, 106 261 845

1930.._______________________ 1, 181 698 653 528 130 398
1936_____________~___________ 1, 058 808 750 308 215 93
1937_________________________ 1, 210 530 503 707 168 649
1938____ _ _ _ _ __ _ _ ____ _ __ _ _ _ _ __ 942 741 510 332 197 135

1939..___ _ n__ _ __ _, _ _ __ _ _ __ __ 1, 130 530 457 673 166 507

1940_________ ._____ __
n______ 968 319 310 558 97 561

194L__ h _ __ _ _ ___ _ _ _ _ _ _ _ __ __ 508 775 590 18 18 0
1943.._______________________ 725 853 594 31 31 0
1943..___ _ ____ _ _ __ _ _ _ __ _ _ _ _ __ 1, 183 735 693 490 197 293

194L___ _ _ h_ _ _ _ __ _ _ _ __ _ _ ___ 79. 682 653 142 142 0

JlverageR_~~_MWW_~~_ WM 983 720 643 340 185 155
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The adjusted 1911-44 irrigation headgate shortage for theiITigated
area between Pueblo and the Colorado-Kansas boundary averaged
about 340!000acre-feet per year or about 35 percent of the estimated
ideal heaagate diversion required. A full supplemental supply of
irrigation water for presently irrigated lands in the project area
could 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 p'~esentation of data from .tll;b.les 6 and 7 and shows, pre-,
project condltlOns and the effect of the lllltlal development, Gunmson-
Arkansas project.
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CHAPTER V. AGRICULTURE

PROJECT LANDS

The lands between Leadville and the Bessemer ditch were classified

in 1941- 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

to 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.

TAllLE 8.- Land classification by canals or areas: Leadville to Holly irrigated area

Acres]

Y".

Canal or area Class 1 Class 2 Class 6 Total

Leadville to Bessemer Ditch area__~~____~_____~_______ 6, 238 9, 729 ---------~-- 15, 967

Bessemer ___._. ________.__.____ _ __ .-- ---- --- p- -- --- - ---- 
17, 953 4. 154 70 22, 177

Collier_________________________________________________ 0 617 31 648

Booth-Orchard___ _ ___.___ _ _M _____ _ ______ - - ---- -- ---- _.- 
154 1, 292 5 1, 451

Excelsior __ ___ _. _. ________ ___ __ ___ _ ___ ____ __ --- ~ - ----- -- 361 1, 499 138 1, 9gg

COlorado__ ___ __ _ _ _ ____._ _ __ _ __ ___ _ - ----- - - - .-. -. -- --- -- 19, 070 21, 639 3, 080 43, 789

Rocky Ford Hlgbline_ __ _ _ _ _ _m _ _ _ ___u_ _ _ m _ _n _ __ __ 12, 466 10, 514 )., 127 24, 107

Oxford Farmers___ ____ _ __ _~ _____ _ _ ____R_ -_____ - -------- 
4, 141 1. 497 181 6, 819

Otero_ _ __ M _ _ __ _ _ _ ___~_ _ __ ___ _____ ___ __ __ __ - ___ - ___ 
M__ -- 

2, 359 3, 288 338 5, 995

Catlln__ __
h _ m __ ___ _ ___h_ _ _ _ _ _ _ _ __ - ____ _h -- --- - -- - -- 

11, 938 6, 028 794 18, 760

Rooky Ford.___ _ __ ____ _ ~ - _ M _ _ _ __ _ _ __ __ __ - - __ - __ ~__ - - - - 
M

4, 188 3, 719 299 8, 2M

Holbrook_ _ ____ ~ _ _ ___ __ _ _ M _ _ _ _ __ - - - - _____ 
M __ __ ___ - - - - M_ 7, 475 5, 740 754 14, 969

Fort Lyon_ _ __ _ _ ____ ~ _ _ __ _ __ ____ - ------ ~ -~ - -- -. ---- - --- 51, 710 36, 212 3, 422 91, 344

Amity_________.__________________M____________~_______ 20, 333 13, 974 477 34, 784

Hyde_ _ _h ___d_ _ _ _m_ __ __ _ __ _ _ _ ___ _ ____ _ 
m _ m_ ___ __ 0 911 60 971

Butralo_____ _____ _ _ ______ _ _ _. _ _______ _ --- _ _ _ _ -~ _ ~-- --- -- 1, 212 1, 944 170 3,-326

has 'Animas Consol1dated_ _n_ __ _ __ _ _____ ____ _ _ _ __ _ ____ 
2, 458 3, 851 496 6, 825.

Las Animas Town_____________~_____M_______________~~ 
234 1, 463 119 1, 816

Keesee___ _ _____ _ _ _ ____ _ _ _ __ _ _____ _ __ _____ _ - _ -___ - - -- - ~_ 0 1, 317 55 1. 372

Fort Bent____ _______ _ _____ _ _ _____ M__ _ ___ _ _ _ ______ _ -.____ 
2, 428 2. 831 170 5, 429

Lamar _ _______ _______ _ _ __ _____ _ _ _~ ~ _____ ____ _ ____ __ ____ 2,-336 2, 427 57 4, 820 .

Manvel___ __ ____ _ _ ______ _ __ _ __ __ ___ _ _ ___ ____ ~ _ _ _ _ ______ 1, 610 1, 113 109 2, 832

Grabam____ ____ _ _ _ __ _ _ _ __ ___ ___ _ ~ ___ __ _ _ _ ___ _ _ __ ___ _ _ __ 757 2, 462 545 3. 765

Bisson_____ ________ _____ __ __~ _____ _____ __ -- - ---- --- ----- 115 427 104 645

Total____________________________________________ 169, 556 139, 658 12, 602 321. 816

Rounded to__________ ___ _ _____ ______ _ __ _______ - __ 169, 000 140, 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 by ~o~ texture~ ranging from loamy sands to slowly
permeable clays. Mmunum soil depths to sand, gravel, or cobble
is 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 110t exceed 0. 5 percent. The class 2 soils occur .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 a whole the lands have favorable topography for
irrigation. SurfltCe drainage for nearly the entire area is good except
for part of the firl3t 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 initial development would be applied to those lands withthol most
favorable productive capacity.

IRRIGATION
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No land is irrigltted in the western slope diversion area. However,
in the Roaring Fork River Ba!ilin 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 wat.;)r 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 Cillorado Water
Conservation Board indicate that the consumptive use of water in
those irrigated arelts is only about 1.2 acre-feet poll' Itcre.

In the eastern slope project area an average of 322,000 acres Itre

irrigated from the mltin stem of the Arkltnsas 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 occUITed
even though ~he, 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 ArkansitsRiver
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; b<ltween

Florence and Pueblo, by. 11 ditches, and between Pueblo and the
Colorado-Kansas boundary, by 23 canals and ditches. Location of
the principal irrigation systems isshowo. 011 exhibit 10.

c,'

PRESENT ECONOMY

Fiscal aspects
Taxes, mortgages, and irrigation costs,- Average annual taxes and

irrigation charges per irrigated acre along the Arkansas River are as
follows for the 1939-44 period: .
Taxes- State, county, and

schooLu___
u____________u__________-u- $0. 35

Irrigation charges_.__. _ _ u _ __ _ u _ _ u u _ _ u _ _ _ _ _ _ u_ _ _ u _ _ u _ u _ _ _ __ I. 55

TotaL - - - - - __ - - u _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _" __ _ __ 

u _ _ ___ _ _ L 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
water costs $ 3. 20 per acre-foot at the stora!l:e 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. . .

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 a tem-

porary nature, have enabled many of the farmers to retire much of
their mdebtedness 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.
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Value and rizeojjarms.- The value af irrigated land is eEltimated to'

vary fram a law af $25 per acre far inferiar land 0'1' land with a paar
water right to' as high as $ 250 per acre far land with a gaad water

right and capable af high praductian.
The size af farms in the praject area varies fram small irrigated

truck farms and archards to' general purpase farms af several hundred
acres. Fremant' and PueblO' Oaunties have the greatest number af
small farms. In 1940 the average size af irrigated farms in the praj~
ect area was 342 acree, af which 81 acres were irrigated. The re~,

maining acreage was utilized far grazing and nanirrigated craps.

Qroj!s and livestock
The major portion af the cuitivated iancl an the western slape is

irrigated and used chiefly for the praductian af native hay and pastura
incannectian with the livestack industry. In same sectians, haw..
ever, the praductian af peaches, apples, and ather types af fruit is af

great impartance; General farm craps, sugar beets, patataes, anians,
and truck craps are alsO' praduced rather extensively in ather sectians..
af tIDe western slape. Livestack raising is the western slape' s largest
agriciHtural industry. Registered Herefard catt,]e af that area are

natianally recagnized. Dairying and park and paultry praductian
are alsO' carried an.

Agricultural praductian in the eastern slape praject area is widely
diversified because af the variatians af sails, altitude, grawing seasan,

precipitatian, irrigatian develapments, and ather factars. In the

high-altitude caunties where the grawing seasan is shart, large acre-.

ages af hay, tame pasture, and small grain predaminate and are used
far livestO'ck praductian. Fruit praductian is af majar impartance in
Fremant Oaunty because af gaad air drainage and the absence anate.
spring frasts. Truck craps far lacal andcammercial markets are.

praduced araund PueblO' and in Fremant Caunty. Belaw PueblO' the

principal irrigated craps in the arder af acreage harvested are alfalfa,
carn, grain sarghum, sugar beets, barley, wheat, truck craps, and dry.
beans. Oantalaups, anians, tamataes, and red beets are successfully
grawn under the high temperatures and lang grawing seasons that.

r>revail in Pueblo, OterO', Orawley, Bent, and Prawers Oaunties.
The average annual grass crap incame per acre far that portian af the.
area capable af receiving praject water shaws superiar returns due to'

irrigatian. During the periad 1930-41, an the basis af 1939-44

average crap prices, the average grass crap return in the praject area.

ranged fram $30 to' $40 per acre whereas the average far nanirrigated
crapland in adjacent areas was less than $5 per acre.

Livestack and livestack praducts are impartant campanents af the

agricultural ecanamy ( f the praject area. Mast of the craps praduced.
an the irrigated land in the high altitudes are. usedfar supplementaL
feed to' carry lives tack thraugh the winter. During the summer

manths many head af livestack are taken to' higher altitudes to' graze,.
usually in the national forests. Large numbers af cattle, sheep,
and lambs are fattened far market in the irrigated area. However,
that industry was greatly curtailed dllring thl' 1930' s due to' a shartage ~
of feed resulting fram an inadequate supply of irriga.tian water. ...

Dairying near market autlets is impartant andwilI become in-.

creasingly sig'lifica. ntas the papulatian graws p,nd the demand far,
dairy praducts increases.
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Poultry ralsmg 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' j>ffect 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 a,re nationwide.
Beet sugar. cantaloups, onions, flower seeds, celery, and alfalfa meal

are particularly important in national trade. The industrialization

of Pueblo, Coloraclo Springs, and Denver, together witl:t the increasing
tou,rist trade in the Rocky Mountain area, furnisb an expanding
nearby market.

Farm budgets
Farm costs, crop and livestock values, etc., for the initial develope

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 oHarms were studied i~ 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 estimated to be 60 acres, with 56 acres irrigated.
The agriculture found on these farms invol ves intensive practices,
employing large amounts of hand labor, heavy applications of fertilizer,
and correspondingly high crop yields ( table SA). : Most of these farms
are located near the larger municipalities and on the better land with,
the more reliable water supply. The shortages appear during the'
late summer months. Early spring irrigation water and a fair supply
for midseasonal use are usuaIly 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. Farmers in:
the area represented by this type of farm use intensive practices on

general agricultural crops ( table SA). 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 occur 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 farme
practicing intensive general agriculture with truck crops and livestock
feeding is a much larger enterprise.

Extensive agriculture.- The 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 SC). Soil fertility practices
in 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 Arkansas River and a major portion of ditches below Pueblo
south of the river.

Mourltain valley agriculture.- The average size of this type of farm
was estimated to be 160 acres with approximately 155 acres irrigated.
The "type of agriculture found on these farms is extensive in nature,

coupled with a livestock program. This program at present centers
1. argely around the production of dairy products and. feeder cattle
table SD). Cattle are run on the forest land during the summer

months and wintered on the farms. The land is of relatively poor
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 abandonment 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 proj!lct. Areas represented by this budget
are locjttedabove Canon CIty 1ll the upper Arkansas Valley.
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Irrigation benefits
For benefit an!tlysis 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 ditch was used in

estimating irrigation benefits. .
The extensive agriculture- type fanm was given the greatest weight

in the analysis. Of the total, 631 farms, representing 83 percent of the

acreage, were classified 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 watcH' available by
the initial development is shown by type of agriculture in table 8E.

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 annuaJly.
Thlit 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 investme..,ts in land, farm build-

ings, farm machinery, livestock and feed would be increased by
682, 000. Some of the presently irrigated lands need additional

leveling, contouring, and minor drainage. Such construction would
ost about $ 8 per acre over the entire area to receive supplemental

water.

TABLE 8E.- Estimated distribution of project. water and payment capacity by type
of farm.

I
Estimated
dlstribu-

Water
tionof Payment Average

Numbe.1" 
Distribu~ 

shortage project . capacity river
Type of farm

of farms tionof
per farm

water per acre- maIn

acreage used in foot at ditch\ and
acre-feet) 

the analy~ . farm latera loss
sis ( acre.

foot)

Intensive general agriculture with truck Percent Percent
CfOpS...________"___________.._"_______. 246 12 63 5, 331 $ 9. 16 2l

Intensivo general agrtculture__ ___ __~_ uu_ 20 2 129 908 9. 58 34
Extensive general agricnlture_ __________~_ 631 83 26l 48. 98l 5. 88 41
Mountain valley agrlculture,._______~_____ 24 3 180 1, 474 2. 18 34

Total or weighted Rverage..~ h_n._ 921 100 207 55, lOO 6. 15 39

Irrigation of new land is not contemplated 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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Total annual benefits_ __ n___ n_" _ _ _ _ __ ___ _ _ _ __ _ _ __ _ _ _ _ _ 3, 338, 800

Irrigation payments
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 farm.. .
in the vicinity of Pueblo, using intensive agricultural methods. The

average is $ 6. 15 per acre-foot ( table 8E). 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 class 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 acre-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
is, 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

jf..,.s,

2, 500 persons. The irrigable lands within the project area. are held in,

private ownership except for some school land; therefore, none of the

project lands would be subject to homesteading. .
Measurable annual direct and indirect agricultural benefits resulting

from the initial development of the Gunnison-Arkansas project are

shown in the following tabulation:

Annual increase gross farm income_ _ _ n C n _ _ _ n n _ n n n n _ n _ n $2, 368, 200

Annual increase in farm costs:
Farm investment cosL_ n __ n __ _ _ ____ __n _n __nn _ n n n_

Farm operation cost_ _ _ n _ _ n n_n n nn_n_n_ n __ __ ___n
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Total costs____________________________________________

Annual direct benefit to farmers___nnn_____nnnnnn______

Annual direct benefit to others ( interest and wages)_ n_u_________

Total direct annual benefits__n_ __ n ___ ___ ___ _ n nn __ _ n

Indirect annual benefits:
From farm expenditures__ _ _ __ _ _ _ __ _ _ _ _ _ ____ _ _ _ __ _ ~_ _ _ _ _ _ __
From processing and marketing_ _ _ __ .__._ ___ __ h_h u nnn n

Total indirect annual benefits_ u_u__n_nnnnn___ n__

1,:_~'\:)"

1

9, 800
1, 293, 600

1, 303, 400

1, 064, 800
436, 500

1, 501, 300

361, 300'
1, 476, 200

1. 837, 500
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above value gives $ 2 per acre-foot as the amount farmers under the
Oolorado Oanal could afford to pay for water services at the Pueblo
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 ReservoIT & Oanal 00. as a result of the storage
facilities provided by the initial development.

Payment for the beuefits 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. Evaluation 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 in the investigations and prepara-
tion of pla,ls for the project ha.ve been excellent. The majority of

people concerned are enthusiastically united and in favor of the

development as evidenced by public meetings, general publicity
meetings of organizations in which proj ect development is the principal
topic of discussion, and the formation of orga.nizations directly
concerned with the developme_lt.
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CHAPTER VI. POWER
0'-" ".

PRESENT DEVELOPMENT

In 1948 there were 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

lependable 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-

lustrial 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
greater than the net assured caps.city 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 a.nd 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.

P,:~~~> ~.,

k;;::!~~(;:::::~~~'

POWER MARKET

The power market area to be partly served by the initial develop-
ment of the Gunnison-Arkansas project is the State of Colorado east

f 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
f.
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and Saguache areas because of their proximity to the projectpower
system. .

An examinat.ion. of the marketing possibilities in the area indicate
that an ample market would exist for 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 is 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 an be required in the southern part of:
the State.

POTENTIAL DEVELOPMENT

As discussed in chapter III, the project power system would include'
60 miles of canlJ.ls, 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. Tot~l annual generation of the project powerphmts would
average 505 million kilowatt-homs- 400 million kilowatt-homs firm

energy and 105 miJIion 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 firm and 3. 5 mills for secondary energy, as 'fuel cosm

alone for steam generation are over 4 mills per kilowatt-hour for the;

largest supplier III 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
potenthtlities are shown in t'lble 9. The profile of features included
in the initial development is shown on exhibit 6. .
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EXHIBIT 12

DEPENDABLE- CAPACITY REQUIREMENTS
AND SOURCE OF POWER SUPPLYgJ

YEAR
ES.TlMATEO

REQI./IREMENTS

948

950

960

1970

346,000 KW

393.000 KW

6~ R. OOO /( W

968, 000 KW

1945

1,000

900

BOO

ill

700

I 600

500

400
Oi!""" ...

300

100

1950

I

I
I

I
1
I

1950

DEPENDABLE- CAPACITY

AVAILABLE FROM

UTILITIES IN

1948 MINUS

RETIREMENTS PLUS FROM U.S.S.R.

SCHEDULED ADDITIONS PROJECTS Jv

MAXIMUM

AVAILABLe;.MARKET AREA,

DEFICIENCY

319, 000 KW'

320, 000 KW.

380,000 KW

298, 000 I<W

20,000 KW

20 0.00 KW

94,000 KW

94,000 KW

7,000 KW

53 000 KW

58,000 KW

4 74~OOO Kif

YEARS
1955 1960 1965 1970

1, 000

MARKET AREA DEFICIENCY,
I "

N/ T/4L

I.!'lli:i.ii! I.ll::iN.ii!UN#;t.t~~;!~:.!~~!r
500. ~

1955 1960
YEARS

1965
o

1970

B/ Combined Power Markel Areo (Portion of Colorodo in Region 7)

Colorodo BIg Thompson P'ojecl-~/nltial Development, Gunnison -Arkansas proJeel.

i-

BOO ..

ill

I

700

600

Q
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TABLE 9.- Power potentialities: Initial development

Powerplants

Total
water
avail-
able!

Canal,
reservoir,'

and evap-
oration
losses

Salable
energy

Byp
Water

for ir~' ,
available

gation . for power

and fish ge1?-era~

hon

1. 000 acre-reet)

Energy
losses

7~ per-
cent

Genera-
tion

energy

1, 000,000 kilowatt-hours)

TOTAL ANNUAL POWER POTENTIALITIES

117. 4 .  2 92. 9Elbert. _ _ _______m__u__m___ 12. 3 11. 39. 0 2. 9 36. 1
Granite. _ _ __ _ _ _ _ ___ _. _____ ___ __ 307. 6 6. 7 14. 6 286. 3 66. 8 " 0. 0 61.8

c~~ ii:~~======::::::::::::: 
310. 2 0 0 310. 2 125. 9 9. 4 116. 5
368. 7 15. 8 52. 6 300. 3 68. 5 5. 1 63. 4

Johnson_ _._ __ __ _ __. .._____ _ _. _ __ 349. 1 10. 5 23. 4 315. 2 69. 4 5. 2. 64. 2
sallda_ __. _ __ _ _ __ m _ _ ___ _uu __ 315.,2 5. 4 0 308. 8 102. 4 7. 7 94..7

Pueblo__ _ _ _ _ ___ _ __ ___ .__. _. _ _ __ -~-------- ---------- --------  ' 
600. 0 33. 0 2. 5 30,.5

TotaL___________..,_______ ---------- ---------- ------- .------------ 505. 0 37. 8 467. 2

ANNUAL FIRM POWER POTENTIALITIES

Elbert. _. _u. m________m____ 86. 3 11. 7 12. 3 62. 3 26. 3 2. 0 24. 3
Granite_ _ __.. ______.___ __ _______ 228. 8 6. 7 15. 1 207. 0 48. 8 3. 7 45. 1
Wapaeo__ _ _____ ________ _ _ __ ____ 247. 2 0 0 247. 2 100. 4 7. 5 92. 9
Princeton. __h___________~u~__ 304. 7 12. 7 50. 0 242. 0 55. 2 4. 1 51.1

Johnson___ _~ ___ ~_ ___~___ _ _ _ _ ___ 
277. 0 7. 8 19. 3 249. 9 55. 0 4, 1 50. 9

Salida___ _ _ __ _ _______~__ _ _ ______ 249. 9 5. 3 0 244. 6 81.3 6. 1 75. 2
Pueblo____.____~__~_~__~~_~____ __________ _____~____ ___.~___  2600. 0 33, 0 2. 5 30. 5

TotaL____~_____________~ __~_______ ____~_____ ___~_~__ ~- ---------- 400. 0 30. 0 370. 0

1 After operational waste.
I Not all convertlblo to electric energy.

j~"'~

Preservation of fishery values on the upper Roaring Fork River
could be accomplished by an extension of the collection system to
provide water in excha,nge for that which could be diverted by the
Twin Lakes system. The expected agreement for this exchange
through the Fryingpan-Arhansas tunnel to. the Sugar Loaf Reservoir
would result in an averaije annual generation of about 2 million
kilowatt-hours. This addItional generation has not been utilized
in 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) u _ _________ $2, 375, 000

Indirect benefits:
Saving in production cost8_u__________

h______h__________

Share in benefits accruing to retailer____________h__________

Share in i,! crel\Sed value arising in final utilization___. __ _ _ n _ _ __

327, 000
1, 199, 000

163, 000

Subtotal, indirect benefits__ __ _ _________

Total annual tangible benefits_ _ _ _ _ n_h

I, 689, OO()

4, 064, 000

A:
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POWER REVENUE
j

Table 16, financial study, presents an amortization study of the
construction costs of $ 40,032, OCO allocated to power. At aver!j,ge
rates of 5. 5 mills per kilowatt-hour of firm illlergy and 3. 5 mills per
kilowatt-hour of seconda.ry energy, these costs could be retired with
interest at 3 percent in a period of 50 years from the last powerplant
investment. A surplus of about $ 243, 264 would accrue in the final
year. At these rates, the annual rev€'nue from 370 million kilowatt-
hours of salable firm energy would be $ 2, 035, 000 and from an averageof 97, 125, 000 kilowatt-hours of salable secondary energy, $ 339, 938,
giving a combined annual gross revenut} of $ 2, 374,938. Reducingthat 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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CHAPTER VII. FLOOD CONTROL

HISTORICAL FLUODS

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 Can,on City eastward, however, damaging floods
incIease in frequency and volume to the John Martin Reservoir.
Floods of varying magnitude and resultant damages have occurred in
the area, principally on the eastern slope. The largest flood of record,
caused by intense rains in the vicinity of Pueblo, occurred in June
1921. The flood reached an estimated peak dischar€;e of 103, 000
second-feet at Pueblo. Downstream tributaries contl'lbuted 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

P"~'

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 Engineers 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 figure. 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 of thli'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 is 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-
B500' 2-.\lB- 8 109
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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.

1~~
DAMAGES AND PO'l'ENTIAL BENEFITS

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

The Corps of Engineers estimates that the total average flood.

damages amount to $890,000 annually in that reach of the river be-
tween the Pueblo Dam site and the John MlLrtin Reservoir. Part of
that damage is the result of flows from tributlLry 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 evaluation of preventable damages has been adopted
as the flood-control benefit for the project. 1-~>.~~.~;:~~...-..;~ h":<'~' .:>....1.~.-,
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CHAPTER VIII. SEDIMENT CONTROL

EXISTING 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 removed from
canals now lines the canal banks and further disposal has become an

expensive process. Aggradation of the river channel in the vicinity
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
w1th sediment causing loss in canal capacities of as much as 50 percent
in some instances. A considerable aulount 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

Ci'i"""

In determining the average annual sediment yield that might be

expected from the drainage area above the Pueblo Dam site, the flow-
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. Past diversions of the Bessemer
ditch, which diV'erts above the damsite, averaged about 10 percent of
the river flow at the damsite. As the new outlet for the ditch wouI"d
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 IOO- 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-
osition at Pueblo Dam could be expected to be 15 feet above the original
stream bed eleV'ation. 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 cas follows:

StQrage
Flood control___________________________________________________
Water conservation__ _ ____ ______ _____ _ __ __ n _ ___ _ _ _ _ __ _ _____ __ ___

Sedirnent_______________________________________________________
Dead storage ,_ _ _ ___ _____ _____ _nu_~ _ _ __ __ _ ____ ___ _

u __ _ __ __ ___

Total________________________________~___________________
110,000 acre'-feet less 8,000 acre~feet sediment in the dead-storage pool.

Acre-feet

93, 000
210, 600

94, 400
2, 000

400, 000,

i,..' /:
i O::~

V '

J: <-i~~~",. ,_,-.,~

of"
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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).

r.' ..;'" '.~,

i<:~}<:::'.:' i.:.;

TABLE 10.- Estimated annual sediment benefits, Pueblo Reservoir

Point of deposition or pickup

Dollar benefits
per acre-Loot

sediment .
stopped from

depositing

Estimated an.

nual sediment
stopped from Annual benefits'.

depositing
acrewfeet)

329
43

329
160
800

110
83

104
52
60
89
89

367

944

BedJ~8~, pickup_ n _ _ _ _. _ __ ~ _. _ __ _ _ _ _.. _ __ _ _ _ _ __ _ _ __~ _ __

Suspended load plckup~ u~._" _h _M~______" _~~______ 
M~__

Jobn Martin Reservoir: '
Irrigation storage_ _ _ _ __:.._ u. ~ ______ M ~ _ _ _ M ____ _~ _ _ M __

Flood control. ___~__~~_~.... ___u___.____h~____M___

Off-ohannel roser'Voirs__ u_. _" __ _ ___ __ ~ _ u _ _ _ M M _ _ M __ "'__ __

Canals~_~ __ ~_ _ _ M _. ___. __ ~_ __. __ _ ___ ~_ ~~. _ ____ _ _ ~. _ _ __. __

Laterals._ M. __. ~__ _ M_____~_..________ ~__ .
M. M__ __._______

IrrJgated la.nd~"._ ____ _ _~. __"'.__ ___~__ ~_ _. ~ __ _'. ~"_ _ ____.

I)

0)

34, 200
2, 200

19, 100
14, 200
71,()()(}

Total_ _ _ _ _ _ __. _ _ _____ __ _
mh ______ __ __ 

m_ _ __ h__ _ '____
h. _ _ __ _ __ 141, 300"

No benefits.
Not evaluated.
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CHAPTER IX. MUNICIPAL WATER

PRESENT DEVELOPMENT

Municipal water supplies for cities and towns on the western slope
al'e 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
FoI'd 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 wells 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 accumulated 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
2000 it is estimated that 432,000 persons will be living in the Arkansas

Valley.
Along with the increase in populatIon will come an increased demand

for municipal water. Approximately 17, 000 acre-feet of water an-

nually 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.tlie t0wns 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. Most of the large 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 antieipated annual con-

sumption of municipal water for the towns in the project area are

summarized in table 11.

TABLE 11.- Water requirements

Estima.ted future requirements based on population in the ye,ar 2000]

Total past con- Total future con- Additional needed II

sumption s.umpti.on 1

Town
Thousands

Acre-feet
Thousands

Acre-feet
Thousands

Acre-feet
of gallons of gallons _ ~ f gallons

I " per year
per year

per year
per year

per year
per year

Colorado. Springs_ _ __ _.___~___ 2, 668. 6 8, 211 4, 380. 0 13, 442 1, 711. 4 5, 281

Pueblo___un ____H___ uH_ _____ 6, 814. 0 20, 966 8, 322. 0 25, 540 1, 508. 0 4, 574

Manzanola_ _ _. hH_ _ __n_n.hH 38. 7 119 45. 1 139 45. 1 139

Crowley _ ____ _______ __H___ n__ 2. 6 8 31.2 96 31.2 96.

Rooky Ford_____,____________ 216. 8 667 520. 1 1, 598 520. 1 1, 698-

La .Junta_ _ _. _Hh_____.hn___ 526. 8 1, 621 707. 5 2, 450 797. 5 2, 460

Las Anfmas~~.w~_~_~__._______ 
217. 8 669 305. 2 937 305. 2 937

Wileyn __._ _ ~._ _ __~ _ _ _ ~ _ _____ ~ 
12. 1 37 34. 7 105 34. 7 105

Eadsn~~_ ~_ _~ ~_ __ ~~ ~ __ ~ _ w ___ __ 9. 4 29 20.4 65 20. 4 65

Lamar ~__ _ _~_._ _ ___. ~ _~ ~ ~ _4___ 405. 7 1, 248 700. 4 2, 150 700. 4 2, 150

TotaL ________~_nn_~_~ 10, 912. 5 33, 575 15, 156. 6 46, 522 5, 674. 0 17, 345

1 Based on per capita conSumption of 200 gallons per day' for Oolorado Springs and Pueblo, 70 gallons per'

day for Ends, aud 190 galloris per day for the remaining towns. ,.
II Data on a.dditional needs-can be derived mathematically tram the other columns in the table only for

Colorado Springs e.nd Pueblo which require supplemental project wa.ter. Needs for the other valley towns'

are based upon complete project' replacement of all existing mrmicipal supplief?

SPECIAL. WATER TREATMENT

The water which would be imported from the Fryingpan River

Basin is of excellent quality. The addition of that water to the

Arkansas 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
fluctuations 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 a 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: ( a) by the communities
as a cooperative enterprise, or ( b) by a single community such as the
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city of Pueblo which could charge the valley towns for the service
render~d. The practicability of either of these alternatives would

depend upon the ability of the communities or of some entity such as

a 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 accrue 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 will

ren<ler all possible assistance.
Under the initial development, 15, 0'0'0' acre-feet of project water

would be allocated for municipal uses. An additional 2, 00'0' 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, 0'0'0' acre-feet, 5, 0'0'0' acre-feet would be available
to Pueblo, 8, 0'0'0' acre-feet to other towns in the valley (which ineludes
a reserve of 50'0' aere-feet for possible future reques~s), and 4,0'0'0'
aere-feet for the replaeement of munieipal water for Colorado Springs.

In the analysis eontained herein future requirements of the various

municipalities are based on eonservative estimates of population and

per capita eonsumption. Although these requirements do not agree
with estimates by the individual eities and towns, it is generally
agreed that the 17, 0'0'0' aere-feet of water made available by the.

project for municipal purposes will meet the immediate needs with
some allowance for future expa.nsion. If in the actual negotiations
with the municipalities following authorization of the project it should
be det.ermined that a greater quantity of water should be reserved for
future municipal demands, sueh an allocation could be made without

impairing the conelusions of this report regarding financial feasibility
or payment.
Oities and indU8tries

Oolorado Springs.- Estimates indicate that Colorado Springs will

require approximately 5, 231 acre-feet of additional municipal water

by the year 20'0'0'. The initial development could provide only a

portion of that supplemental supply. A total of 4,0'0'0' acre-feet of

project water has been allocated to Colorado Springs. The plan
provides for pumping 2, 70'0' acre-feet of water into the city system
from Middle Beaver Creek. That water would be replaced for

irrigation use by project water. Because of transportation and
other losses involved in the irrigation replaceme~t, 3, 20'0' acre-feet of

repla.eement wa.ter would be required. The remaining 80'0' 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 lift.ed approximately 140 feet into

the existing Colorado Springs municipal supply system beginning with

reservoits 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 powetplants 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:

Ga.in at Ruxton and Manitou
plants___________________________Power required for pumping___ _ - -- - -- - - - - - -- - -- -- -- -- -- - - - - --

Loss at. Skaguay plant_ _ __ _ _ --- - - -- - - -- - - -- -- - - - - - - -- - - - - ----

Annual
dlowatt-hoUTS

7, 500, 000
500, 000

2, 500, 000

t....':]
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1

J\:,~:~~\;:'~.\,. ><?:':: ;!~~i~;~

Net overall gain in production_ __. _ __ _ _ _ _ _ __ _ _ _ _ __. _ __ _ _ _ 4, 500, 000

It appears that the net overall annual gain of 4, 500,000 kilowatt-

hours to the .city of Colorado Springs would b(' sufficiert either (a) to

finance the construction of a transmission line for the replacement of

power lost at t.he S} aguay plant or, ( b) if sold, would result in revenues

sufficient for the city to reimburse the Southern Colorado Power Co.

In either event, ~ transmission line to the pumping plant would be

required. For the p)lrpose of this study it has been assumed that the
debits and credit" 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. . . .

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 Oil 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 ReservoiI.. A portion of the. storage
space in Skaguay Reservoir now used for power water regulation could .

be made availabll;l for irrigation supply for that part of tbe area not

tributary to Brush Hollow ReservoiI.
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-feet 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 isowned 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
wo'uld be constructed from the trunk line to Crowley and Eads.

Oolorado Fuel &1 Iron Oorp. - 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.

Estimated charges
Specific and joint construction costs allocated to municipal water

are amortized at 2 percent in 40 years. Tbe proportionate share of
the annual operation, maintenance, and replacement expenses is added
to these amortization costs in order to determine total annual revenue

requirements. .
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.

In addition to the supply system costs, the cost of. municipal
water to the city of Colorado Springs involves the following: ( a)

Construction costs of pumping plant, penstock, and substation,
costs of power for pumping, and other operation, maintenance,and

replacement expenses, ( b) construction costs of diversion dam and the
Oil Creek Canal, and the appropriate operation, maintenance, and
replacement expenses, and ( c) 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 charge 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.- E8timated C08t8 of municipal water, initial development, Gunni80n-
Arlean8a8 project

Unit'costs

Water
sup-  Distribution system Total

Untts
rlied.  Total Total annual
acre- Supply per per revenue
feet) system

Pump- Treat- Delivery
acre- 1, 000

Ing ment facilities feet ganons

Cents
Colorado Spl'lngs. __~~___________ 2, 700 1 $ 26. 80 ______ h_ -------- $] 2. 25 , $ 39.05 12. 0 $ 105, 430Pueblo':

Wurtz ditch___ __. ___ _ _u _h_ hh_ 2, 000 24. 60 3 $ 4, 95 $ 11.40 2, 55 ~ 3. 50 7, 2 47, 000
Present ~:mpply _____h~_______ 21, 000 , 3. 60 34. 95 11. 40 2. 55 22. 50 6. 9 472, 500
Project water ______.__w______ 3. 000 22. 60 34. 95 11. 40 2. 55 41. 50 12. 7 124, 500

Vallcy towns:
rruIlk line_~__________

d____ 7, 274 22. 60 4. 95 11. 40 49. 15 88. 10 27. 0 640. 840
Crowley hmnch linc_n______ 96 22. 60 4. 95 11. 40 108. 55 147. 50 45, 3 " 14, 160Eads branch lin6____________ 170 22. 60 4, 95 11. 40 216. 95 255. 90 78. 5 43, 500Colorado Fuel & Iron Corp______ ~ 4, 000 22. 00 --._---- -------- --.------- 2. 00 -------- 8, 000Water held for future denumdh_ 1, 260 22. 60 -------- -------- ---------- 22. 50 6. 9 28, 480

rotaL_ _ _ ______.._.____~_"_ -.----.- ----.--- -..-.--- ---.---- -..-----.. -.-.---- -------- 
1, 484, 410

1 Sys~ m price for a, 200 acre-feet replaced chargeable to the 2, 700 acre-feet actually delivered.a Storage charge.
S Includes a.ssumption of present pumping costs.

Charge for improvement of Quality of water.
10. 000 acre-feet of storo,ge spaoo required for additional water to be acquired by the Colorado Fuel & Iron

Corp. from the Arkansas River.

NOTE. Costs of municipal features amo~tized 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.

g~' BENEFITS

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 of 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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COSTS AND BENEFITS
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CHAPTER X. FISH 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) transmomitain diversion system now owned by the'
Twin Lakes Reservoir & Canal Co. by virtue of storage made possible
to the project. Enough 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 flow 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. . . .

The residual flows in the Fryi~gp~~ Rive! and tributari~s ~ re those
recommended by the FISh and WildlIfe ServICe and appear III 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 would 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 is being studied. If feasible, this alteration in
plan would be incorporated in final design.

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 project benefitisindud<'ld in the benefit-cost analysis.
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CHAPTER XI. RECREATION

LAl1iD 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

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. Existing law does not permit the Bureau to
make expenditures for this ,purpose. Even if this authority were

granted in the future, admiIlistra,tion by a qualified local, State, or

other Federal agency sholtlUbe seriously considered.
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CHAPTER XII. STREAM- POLLUTION ABATEMENT

PRESENT CONDITIONS AND S'L'REAM- 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 incli-

cate that stream pollution as it now exists creates a hazard so far as

agriculture is concerned.

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.

The dumping of sewage and i~dustrial wastes in the immediate

vicinity of irrigation diversion works is rare ill 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 tributaries 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 stream 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 trausmountain water derived'

from melting snow on a heavily forested and pl'actically uninhabited

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

logical and chemical standpoint. Although some improvement or

Arkansas River water would occur by dilution with the imported water r

adequate treatment of wastes is considcred desirable to provide a

higher quality of wll,ter for irrigation, domestic, and industrial pur-

poses.
Development of the project would provide Pueblo and municipali-

ties below with a greatly improved wll,ter supply, as discussed in

chapter IX.
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CHAPTER XIII. FINANCIAL ANALYSIS

BENEFITS

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 control 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.
el!lployment opportunities for a constantly expanding population.

r:_;/<=/

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 l;mited to 100 years although the

principal project features would have a considerably longer life.
Annual direct project benefi'ts 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 is

significant that the sum of direct benefits alone is sufficient to sup-

port the annual project costs. Even though the item of $ 436, 00(}

representing direct irrigation benefits to others in the form of wages
and interest be deleted, the remaining direct project 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. The 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
wortr of terminal salvage value of principal project works.

Numerous othe>: 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 because of increased feed supplies
stemming from project development. Increased returns to State and
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local 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. Hydro-
electric power would conserve the West' s supply of coal, oil, and gas
reserves as a source of fuel and energy in homes, stpres, 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 flood 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

holdlall or part of the excess water.

TABLE 13.- Hummary of benefits and costs: Initial development

AVERAGE ANNUAL BENEFI'I'(3
Direct benefits:

Irrigation:
Direct benefits to farmers_____ u______________________

Direct benefits to others____uu_u_________________u

Hydroelectric power__ - - _ __.___ ______ _u____ ___ __ __ _ - -----

Municipal water __ _ - _ - - - _ - - - u _ - _ - - - - - - - - - _ - _ - _ - - - - - - - ---

Flood control'_ u _u_ ___u___ u_ ___ __ ___ __u_ _ __ u _ _____

Sediment controL _ ___ ___ ______ _ _ _______ ___ __ _ ____ u _h__

lJ.y'
Total direct benefits_ __ _ __ ___ _ _- ________ ___ -__ --- - -----

Indirect benefits:
Irl'igation____ _ _ ____ __ _ - - u - ~ _ _ - _ - _ - - - __ - - _n _ _ - _ - - - - - - --

Hydroelectric power - - - u - 

C - - - - - - - - - - - - - - - - - - 
u - - - - - - - - --

Total indirect benefitsu___ _ - __ - - __ __ - __ - - __ - - - - u - __ ---

Total annual direct and indirect benefits_________________

AVERAGE ANNUAI~ COSTS

Estimated construction costu___ _ _u _ _ _ _ _ _ - _ _ __ _ u _ _ __ _ _ - _ - _ --

Interest during construction - - u _ _ - __ - - - - - u __ - _ _ _ _ _ - _ - _ u _ _ - _

Present worth of terminal salvage valueu______________________

Amount

1, 065, 000
436, 000

2, 375, 000
1, 662, 000

583, 000
141, 000

6, 262, 000

1, 838, 000
1, 689, 00(}

3, 527, 000

9, 789, 000

147, 440, 000
8, 405, 000
3, 332, 000

152, 513, 000

4, 165, 000
1, 403, 000

5, 568, 000

Net public investment- _ - _ - ___ _u _ _u__ ___ ___ _ ___
uu__

Project investment, annual equivalent cost ,__u________________

Adj usted operation, maintenance, and replacement - - _ -- _ -- - - - - --

Total annual equivalent Federal costs___________ u_______

Benefit-cost ratio: 1.76: 1.00.

I Flood-control benefits of $583, 000 reflect 1948 prices. Direct and indirect crop losses due to floods ($426,"

000) adjusted to 1939-44 average prices would reduce total annual benefits to $393,500 and effect a decrease

in the benefit-cost ratio from 1.76 to 1.00 to 1.72 to 1.00.
2 Net publio investment amortized at 2~~ percent during 100 years.
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The addition of imported water and streamflow control in the

project area would provide a measure of stream pollution abatement.
Benefits would be derived from alleviation of tbe 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 generlll welfare of the project area, .

Project development 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 regiqn is an important factor in the

promotion of national security and the expansion of the national

economy.
COST ALLOCATION

The total constructioD cost of the initial development of the Gun-
nison-Arkansas project is estimated at $147,440, 000, based on October
1949 prices. Estimated annu" i operation, maintenance, and replace-
ment costs for the period of repayment of reimbursable costs amount

00,$ 1, 335,200, ,
Construction costs have been ctllocated to the functions of irriga.- .

tiOl:', power, municipal water supply, flood control, and fish and
wildlife conservation. Flood control provides natiollll,l 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 a national re-.

sponsibility. Sediment control benefits also are considered to be of
nation..tl value; however, existing law does not provide for anlalloca-

tion of cost to that purpose. Allocations of costs to irrigation,
municipal water supply, and power are returnable through revenues.

All annual projeot oosts for operation, maintenanoe, and replacement
purposes are oonsidered to be financed by the revenue produoing
funotions.

As of July 1, 1949, a total of $336,000 has been spent on the investi-

gation of the initial development of the Gunnison-Arkansasprojeot,
of which $ 200, 000 has. been general investigation funds and the.'
remainder Colorado River development funds. The costof'investiga-
tions ( expended from general investigation funds) is not specifioally .
shown in the total estimated construction cost of the initial develop-
ment. The peroentages included in tbe estimate for investigations and

engineering and administrative and general expense are oonsidered

tdequate to cover the cost of those items including the investigations
accomplished. .

A' number of methods of cost allooation were considered for applioa-
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 hlVe serious limitations for applioa.tion
to the projeot.

The equal-apportionment method is essentially a rule of thumb
since it divides joint oosts 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 me~hod has wide

application in private industry where commodities are prioed in a

a5002- 53-- 9
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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 Ii 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 estimated 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 projeCt purposes, such as power,
irrigation, municiPal water, and flood control. The joint costs of the.

m'u~tiple-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 is 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
table.

TABLE 14.- Allocation of costs and app01 tionment of annualexpenses

Purpose
Alternative
justifiable

expenditure
Joint cost Total allo-

cation
Specific

cost

Jir'

tr~~~1~~ i water: = = =: :::~::: =::::::::: :.::::::::
Hydroelectrio power ~ ___ ._____ _ ____.____ _ _____ __
Flood control_ _ _______~__u_____ __ _._._ _______.

Fish a.nd wildlife '____~HH_____h_U_h_._____

Total_ ._.._m__.____.__._.___.__ .__...__ 93, 190, 000

81, 097, 000
33, 575, 000
42, 148,.000
21, 347, 000

2, 179,' 000

180, 346, 000

59, 930, 000
11; 472, 000

6, 011,,000
15, 777, 000

o

o
18,.050, 000
34, 021, 000,

o
2, 179, 000

54, 250, 000

59,030, 000
29, 522,.00..0

4.0, 032, oop
I 15, 77-7, 000

2, 1.79, 000

147, 440, 000

Apportionment of annual operation, maintenance,
and replaQement expenses

i1r~~~~~~j wgter= = = ==== =:=== == =:= == == =: =:= = ::: = := ==:: = == ====:
Power~__~_____ ___ _ _ _ _ ____ ._.__ ___ _ _ _ _._ _ _ _ _ __ __ _ _ _ _ _ __ __ ___._

o
391, 580
846, 990

1, 238, 570

76, 080
13, 490

7, 060

90, 630 .

76, 080
405, 070
854, 050

1, 335, 200TotaL _ un _ _ __.'_' .___n _ __ _m _ _ '__ __ __ _ _ _. __ _ __.. _ __

I This a.mount is supportable also on the basis of Department of the Army policy which provides for capi-talization of benefits ( evaluated at current prices) a.t 3 percent interest for a 50-year period of analysis583\ 000 divided by annuity factor 0.0388655 equals $ 15.000.000).
2 A location 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 flood
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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water 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
basic 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 an 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
year,. .

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;
maintenance, and replacement charges associated therewith. Itis
estimated tha,t 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 River in Colorado, The assessed
valuation for those counties is shown on the following table:

TABLE 15.- A88e88ed valuation, 1944
Total county Total CQUmu

County: valuation County- Continued oaluatltm
Bent..______________ $10, 649, 000 Pueblo_____________ $63, 921, 000
Crowley____________ 5, 696, 000 Lake_______________ 25, 860, 000
Fremont.__________ 14, 047, 000 Chaffee______~_____ 7, 247, 000
Otero______________ 22, 918, 000
Prowers____________ 14, 973, 000 TotaL___________ 165, 311, 000

NOTE..- Miscellaneous areas to receive general benefl.ts may be added as experience dictates.

Although the tetal 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 $ 132, 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 a tax levy could
be imposed, A I-mill levy applied against the valuation of $ 132,-
249, 000, less 10 percent for administrative costs of the conservancydistrict, 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 durin~ 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 I. 

on the net additional imported Twin Lakes water. In 40
years that annual return would retire a non- interest-bearing debt
of $ 9, 164800. 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
jf an equitable value, determined after further study, could be agreed
up'on. This possible charge has not been considered in the analysis.

No develofment period for irrigation is deemed necessary as only
supplementa 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 attributable to the

prol'
ect water su. ppl:y facilities and $ 391, 580 associated with specific

faci ities of the mUnIcipal watdr distribution system.
Hydroelectric power revenues would retire a major part of all con-

struction costs of the 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

annual 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 Ydar.

Application of municipal 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 revenutls would pay $ 13, 570,400.

At the end of the final year the earned cumulative surplus would
amount to $251, 795.

1 $ 3. 60 less operation, maintenance. and replacement costs on the diversion system now owned aud oper-ated by the Twin Lakes Reservoir & Canal 00.
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EFFECTS OF POSSIBLE MODIFICATIONS

In the project 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, involving
functions not now authorized, modifications of the plans for municipal
water. supply, increased power production, or increased iFrigation
revenues are possiblc as they might be indicated by the emerging needs
of the people to be served or because of changes in 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 decrease, 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.

If 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 modificat.ion would not have serious effects on project finances.
To illustrat.e this point., the elimination of all municipal wat.er supply
from the project would lengthen irrigation and power retirement
periods to only 60 years. .

Nonparticipation in the project municipal wat.er functions by the

city of Colorado Springs would either increase t.he municipal water
rates to other cities and communities or lengthen the retirement period
for municipal water. Additional revenues would be realized from

irrigation as a result of converting to irrigation use t.he municipal
watllr intended for Colorado Springs but would not adversely affect
the retirement periods for irrigation and power.

Elimination of branch pipelines t.o 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 in 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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w.

irri~atioll 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 puri:fica~
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 mcreased power revenues arising through the

exchange of water via the Fryingpan aiversion, 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
III and VI, would reduce the retirement period for power and provide
greater overall project revenues.

In the event the State laws are revised to permit charges for the use

of return flows and to provide a basis for such charges, -increased

revenues from iI:rigation would be possible which would reduce the

balance of irrigation costs to be retired by the interest components
of'~ unicipal 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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Various Federal agencies, each having an interest in the develop-
ment of resources in the project area, have collaborated in the prepara-
tion of this rep'ort. The agencies have cooperated to the extent of
available funds and personnel, and their comments or findings are

either specifically included or reflected in this report.
Grateful acknowledgment is made of the cooperative assistance and.

contributions in time and effort rendered during the investigations
and preparation of this report by the following: Corps of Engineers,
Department of the Army; Geological Survey, National Park Service,
Fi~h and Wildlife Service, and Bureau of Mines, Department of the
Intemor; Soil Conservation Service, Forest Service, Bureau of Agri-
cultural Economics, Extension Service, and land-use ~ oordinator;
Department of Agriculture; Bureau of the Oensus and Weather.
Bureau, Department of Oommerce; Federal Power Oommission;
Federal Land Bank of Wichita; Public Works Administration . Works
Progress Administration; Civil Works Administration; Federai Emer-
gency Relief Administration; Colorado Agricultural and Mechanical
College; Rural Electrification Association; Isaac Walton League;
Oolorado Water Conservation Board; Colorado State Planning Com-
mission; Oolorado State Engineer' s Office, including division irrigation
engineers and district water commissioners; Oolorado Game and Fish
Commission; Colorado State Highway Department; Arkansas Valley
Ditch Association; Water Development Association of Southeastern
Oolorado; Colorado River Water Oonservation District; Uncompahgre
Water Users' Association; several other Government, State, county,
and civic organil!:ations; and various railroads, corporations, munci-
palities, canal and irrigation companies, chambers of commerce;
business establishments, farmers, ranchers, and individuals interested
in project development.

OHAPTER XIV. RELATED INVESTIGATIONS

ACKNOWLEDGMENT

131

GEOLOGICAL SURVEY

1'he 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 preliminaI-Y investigation
of the recreational aspects of the project. A condensation of its
reconnaissance report is included in this substantiating report.
It is 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
is 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 enlargementof the
Sugar Loaf and Twin Lakes Reservoirs. Additional studies are also

r(1quired to determine the effects of depleting the Arkansas River
abo.ve 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 in gold, silver, lead, zinc, 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 Bureau 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 will 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.

f:i;:d~' ......',:....;'.~...,..~;i.:".~.....; ,.....",.,.,

i~~5<.

i.

1a~

h:;:;~.,ii.w , j(

v~-,:' -,'



I!'\,r~9
J... ,

J.", ~

133FRYINGPAN-ARKANSAS PROJECT

DEPARTMENT OF AGRICULTURE

Department of Agriculture investigations of the project area were

conducted by the Soil Conservation Service and by the FOlest 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

to give the most complete protection that can be justified for the entire
basin. It is also responsible for technical assistance to the soil conser-

vation districts, organized on the proj ect 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 land'! is 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-
ning; development, and operation.

Experiences of these agencies reveal the vital import'l.nce of water-
shed development for cons'ervatiori 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,
aid in regulation of runoff, reduce floods, ard make available a more

reliable and possibly increased water supply for irrigated. agriculture.
Further investigations in this fie,ld and development of this type of
a conservation program are urgently needed in connection with the

project plan.
FEDERAL POWER COMMISSION

il"'"

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. . .
In order to determine the type and time schedule of power develop-

ment best adapted to the needs of the area, the power potentialities,
markets, and transmission system should be restudied concurrently
with the progressive development of the project in conjunction with
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 Corp3 of Engineers is one of the principal
participants in the cooperative stream-gaging program which has
been 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
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PUBLIC HEALTH SERVICE t\\~
1../ ;~~-

important elements must be continued and the results carefully con.

sidered in order that maximum benefits may be obtained from the
project plan.

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 supply the
present needs of the Bureau of Reclamation; however, the additional
stream-pollution studies proposed by the Public Health Service and
the OoloradoState Health Department under Public Law 845, 80th
Oongress, 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.

0....

COSTS

The estimated costs for all of the foregoing investigations are

incl.uded in the project estimate.

V"..;
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CHAPTER XV. THE COMPREHENSIVE PLAN

POSSIBLE FUTURE IMPORTATIONS

Possible ultimate plans for the full development of the upper
Arkansas 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 inItial 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.

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
leading from that reservoir to a transmountain Gunnison-Arkansas
t unne!.

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

Col'orado Springs by exchange procedures. In order. to provide
addittonal 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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CHAPTER XVI. REPORTS BY COOPERATING AGENCIES

DEPARTMENT OJ.!' THE INTERIOR,
FISH AND WILDLIFE SEiwICE,

OFFICE OF THE REGIONAL DIRECTOR,
Albuquerque, N. Mex., January 25, 1950.

Mr. AVERY A. BATSON,
Regional Director, Region 7,

Bureau of Reclamation,
Denver 2, Colo.

DEAR MR, BATSON: 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, initial phase. This statement,
acc19rding 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 would 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 a discussion and summary of the findings of this Service
with regard to the initial phase of the Gunnison-Arkansas project,
but it should be emphasized tha,t pending approval of a Service report
by the Director, Fish and Wildlife Service, this statement must be
considered as preliminary and subjert 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) 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).

c) A transmountain diversion tunnel through the Continental
Divide about 6 miles in length, extending from a 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 I_ake, 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 a
canal, 10 miles in length, to Twin Lakes,
j) Twin Lakes Reservoir ( now controlled by Twin Lakes

Reservoir <$1; Canal Co,) to be enlaq;-ed 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.

g) A terminal stora~e and distribution reservoir to be known
as the Pueblo ReserVOIr located on the Arkansas River 6 miles
west of Pueblo, Colo.

h) 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 hydroelectric powerplants, 8
substations, and 347 miles of transmission lines.

2. Aspen Reserv:lir would have a storage capacity of 28, 000 acre-

feet of water and would inundate approximately 3~ miles of the
Roaring Fork River at norma.! high pool. We have no knowledge of
the proposed operation of Aspen Reservoir !1S 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 itcarinot be evaluated until an operation plan is avail-
able. This plan would need to be correhlotlld with maintenance of
adllquatll streamflows to protect fish and wildlife in Roaring Fork.
River downstream from Aspen Reservoir.

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:

Ootober __ _____ _______oOn_

November__~__ ___ ____ _ ___
December _____"_ _____ ____
Janu.ary _ _ ______ _ _ ________
February _____ _ _ ___ _ _ _____
Marcb_____ u_ _ _ __ _ _ _ _ _ _ __

April_n._______m__.hn

44
35
29
26
25
24
64

2. 7 May___m__m__________ 100 5. 2
2. 1 June_u____________n_____ 120 7. 1
1.8 July__ n___ ___ ._n _ __ 100 5, 2
1. 6 AugusL_____________n___ 63. 3. 5
1. 4

September__
n____________ 44 2. 6

1, 5 __
3. 5 TotaL______________ m_________ 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 1931- 44,
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a period of less than normal streamflow. 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 ilnnually 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

qUl!-ntity 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 available to them in exchange by means of added diversions
through the Fryingpan collection system.

9. The Fryingpan collection system would permit the average
allnual diversion' of 69,200 acrecfeet from the headwater streams of
the Fryingpan watershed and from Hunter. Creek. The system
would be extended to include Last Chance Creek and. Lime Creek,
tributaries of Fryingpan River. Diversions from Lime Creek would
be limited to the flood months of May and JUlIe. The divertable
flow indicated above would be in excess of these recommended by this
Service for fish and wildlife preservation, which 8re as follows:

0,,>

i\"'"
Second-feet]

Month At points of
diversion

Near Norrie,
below juno-
tionwith

North Fork

J

October- March, Inclusive. _ _" ,_____ _ _~ _ ___,___ ___ _ __ _ _ ,___ _ ___~ ___n____ ~___

June__~.___ __ ____ 0 _ _____ _ .~__ __ _ ____ _._ ___.... ~___ _ ___._ ___ __ _ ~________
M___ M_~

July ___ _.. _ _ ~M. _ M__ _" _ .._. "_"_~_. _ ____ _ M __~_ _ _ __._. _ _____ __.~___._~_.__. ~.~_
M_

A_ugusL _ _ _ _ ~. _. _ _ _ _ _ _ _.. _ _~ _ _ _. _ _ _" _ _ _ _ _ _ _ _ _ _ _ _ _. _ _ _ _ _ _ _ _ _. _ _ _ _ _ _ __ _ _ _ _ _ _ _ __
SeptOJll ber _ ___~ _ __ _ _ _ _ __ _ _ _ M _ ~ _ ~ _ _ _ ~ _ _ _. _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ M. _ ~ _ ~ _ __ _ M ___ _ __. _._

30
100
150
200
100
75
55

15
30
30
30
30
30
30

10. It will be noted that the above flows deviate from the recom-

mendations presented in a letter to Area Engineer Powell from Acting
Regional Director K. C. Kartchner, dated September 9, 1949, in
which the Fish 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

sugg('sting flow of 100 and 75 second- feet, respectively, and advising

r'~~':~',

c".~

t~~;';(;8



iIIll'I' 5' S
140

I:; ') ,. ..

FRYINGPAN-ARKANSAS PROJECT

representatives of this Service that it appeared physically impossible
for the project to secure the amount of watar 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 understoodi however, that the Service regards all such
recommendations as pre iminary 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 collee-
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
couk! 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 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 l~ke to be consulted ~ eg~rding construct~on details. insofar as

these nnght affect fish and Wlldhferesources, WhICh would mclude 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
proposed operation of Clea~ Creek Reservoir would result iJ;t. lowered
fishery values at all three SItes. AIl three are open to pubhc use for
fishing, although they are privately owned. Turquoise Lake could
be a 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
Turquoise 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
as 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
Twin Lakes in the period from 1921 to 1944. Clea.r 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.

15. Pueblo Reservoir would be located on the Arkansas River about
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
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 oflocation and operating conditions.

16. Of particular importance in connection with project reservoirS
nd to varying degrees in connection with other project features,

is -the assurance of full public access to all areas whflre 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 anrl Fish
Commission and the Fish 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. . .

17. Flows of the Arkansas River. would 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:

Flow in second-teet

Location Average winter flow Avemge August flow

Naturnl Proposed Percent Natural Proposed Percent
1Iow 1Iow residua! 1Iow 1Iow residual

Between Salids. and :Lake Oreek _._ _ _ _ _ _._ 39 29 75 104 29 28
Between Lake Oreek and Granite gage.__. 70 65 92 400 50 16
Between Granitegagean:d W8paco____."~ 108 70 64 475 70 15
Between Wa.paoo and Cottonwood Creek_ 108 65 60 476 65 14
Between Cottonwood Creek and Chalk

Creek____ _. _ _._ _ __ _. _ _~__ _ _ _ __ _ _ _ _ _ _ _ _ __ 130 82 53 519 106 20
Between Ohalk Oreek and Salids. power-

plant. _ _ __ _. _. _ _ _ _ _, _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ h__ 144 95 55 522 151 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
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JOHN C. GATLIN,
Regional Director.
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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 is 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
significant when it is understood that most fishing use now occurs

when streamflows begin to decrease after the middle of August. It 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 supplemental
water requirements for 322, 000 acres of inadequately irrigated land in
the Arkansas Valley. At present these lands provide habitat for

watlil,rfowl, fur animals, and upland game birds. Whether the net
effect Qf this project would be favorable or unfavorable in this area

is difficult to predict on the basis of present investigations.. Itappears
that benefits and losses mi~ht be so nearly balanced in the irrigated
area as to be negligible. It lS possible that means of increasing benefits
through proper management measures in connection with the project
might be possible, however, and this matter is being made the subject
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
Arkansas Basin developments. These will also be further investi-
gated. . .'

We appreciate the cooperation that you and your staff continue to
show in these matters of mutual interest, and it is our hope that the

progress made will, in the final analysis, prove to be no less real than

apparent.
Very truly yours,
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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 understandin~ 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 Reconnltissance Report, Recreational Use and Development,
Gunnison-Arkansas Transmountain Diversion project, Colorado, was

distributed under date of May 1948. A revision of this report was

r!\quired because of subsequent changes made in Bureau of Reclama,
tion. project proposals. This 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 Gunnison-Arkansas project, as now planned by the Bureau of
Reclamation, consists of the initial development and other possible
additional expansions. The Bureauof Reclamation is seeking author-
ization of this first phase of development only at this time since it is
reported to have had sufficient studyto 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 being
investigated further by the Bureau of Reclamation and is discussed
briefly in the revised recreational reconnaissance report.

It is the intent of the revised recreational reconnaissance report
to present the fipdings, formulate conclusions, and to offer suggestions
for the protection and preservation of important natural, scenic,
historic, 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.

1. 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
ridg~s, intervening tributary canyons, ~ypical m?untain J? eado'Ys, and
rushmg streams. Although the area IS attractIve scemcally, It does
not possess any noteworthy, outstanding, or unique features in this
respect. However, the combination of such qualities as scenic
attractiveness, wilderness 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 aleo situated along the stream adjacent to the road.
However, the greater part of the upper Fryingpan region is accessible
only by trails. This is apparently a reason that the upper drainage
area has remained in its present natural state.

Residents of Oolm'ado rely on the excellence of the fishing and
hunting resources of the Fryingpan area for vacation and weekend
acti" ities, 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 tisherman-daysare
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
Oolorado Rockies, except those incorporated in the wilderness areas
or national parks, which has not been invaded by the developmentof roads, mines, or other installations to the extent of impairmg its
natural character. Although the actual size of the potential diversion
area 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

plaIUled 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 above
the town of Aspen, a highly developed recreational and resort center.
No important or unique recreational opportunities or scenic qualities
exist within the impoundment area.

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 complex 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 still
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.

In 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, sucb 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.

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 accest! 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 values. . . ,

No important historic features were found within the immediate

areas of the proposed diversion in the Fryingpan-Hunter Creek area

nor within the proposed Aspen Reservoir site. Also, although exten-

sive studies have not been made, it is not anticipated that anyimpor-
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.

M!F.-'

II. EASTERN SLOPE

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.



M2533
148 FRYINGPAN-ARKANSAS PROJECT

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 activities. .
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 mountain 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-days 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 isused 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 sectipn
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 fluctuations 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 IS to be utilized at its present capacity as an

afterbay for a potential powerplant. Although future operations of

the reservoir may provide a rather unstable pool, its value recrea-

tionally may not be materially impaired since the present irregular
operatIOnal pattern has not been conducive to recreational use other
than fishing. No recreational developmen t 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 establislunent 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 inrelation to these values.

Further study should be made by the Bureau of RecllJ1lJ.ation 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 recreational season. Opera-
tions showing less annual fluctuation would reflect more favorably on

potential recreational values. . . .
Tn the interests of preserving scenic values in the upper Arkansas

River Valley, tb,e Bureau of Reclamation should exercise extreme care

in planning the locations of the following proposed canals so that un

sightly construction scars may be minimized. .
1) Johnson to Salida powerplant sites
2) Wapaco powerplant site to Clear Creek Reservoir
3) Wapl1co powel'plant site to a poitlt approximately 2 miles

south ..
4) Snowden diversion canal

Locations of the potential power-transmission system extending from

Pillon throu~h the Arkap.sas River Vall~y to .Pueblo should .be studied
In the field WIth the NatIOnal Park SerVIce prIor to preparatIOn of final
construction 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 area is lined by vital historic associations with the early
eras of exploration, fur trading, gold mining, and the railroad boom.

All of the 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 aIld 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 yet been surveyed. However, it is not anticipated that 'there will
be any important 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. . .

Although no kn.own 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
wat~h be kept during construction and that the Smithsonian Institu-
tion 0'1' National Park Service be notified if any fossil remains are

discovered.
The followmg 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 shoreline to allow for passage of thepublic
around the pool except in areas not open to the public for reasons

pertaining to operations or other project functions.

Any recreational activities that may develop at the reser-

voirs should be administered by the Bureau of Reclamation or

the governmental agency responsible for the adjoining or adjacent
lands.

In clearing of trees at reservoir, care should be taken to hold
t,he clearingline as near the normal waterline as possible and
consistent with the operation of the reservoirs.

More deta.iled 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 a

monetary estimate covering losses and gains that would accrue frOm
project construction. However, some of the losses might be mini-
mized by application of certain protective measures described above.

RUSSELL L. McKNOWN,
Acting Chief Recreation Planner.
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COMMENTS, GOVERNOR OF ARIZONA

OFFICE OF THE GOVERNOR,
STATEHOUSE,

Phoenix, Ariz., August 28, 1951.

Mr. MICHAEL STRAUS,
Commissioner oj Reclamation,

Department oj th" Interior,

Washington 25, D. C.

DEAR MR. STRAUS: 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. .

1 have received tbeir comments, which I hereby adopt as the official

comments of the State of Arizona, and enclose herewith copy of their

letter. .

Sincerely yours,
HOWARD PYLE, Governor.

ARIZONA INTERSTATE STREAM COMMISSION,
Phoenix, Ariz., August 28, 1.951.

c;r.

Hon. HOWARD PYLE,
Goternor of Arizona,

Statehouse, Phoenix, Ariz.

DEAR GOVERNOR PYLE: We have examined project planning report.
No. 7- 8a.49- 1 of the Department of the Interior, Bureau of Reclama- .
tion, region 7, on the initial development of the Gunnison-ArkanSd.s

project, Roaring Fork diversion in Colorado. ..
We have not attempted 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 fro1llthe head-

Wcl.ters 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 Colorado River water as agreed in the upper
Colorado River Basin compact.

The State of Arizona, of course, is not concerned where watE:'r.is

used within the State of Colorttdo 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. AKIN, Chairman.
RAY KILI,IAN, Secretary.

151

i~~:C~

Ai;f%~i~
E'<:'~""~"~'.."_.'.~~.,./

y ..;.

r:i;,~it):<\:::':.:; ./

e.;'~-k.~~.~~~.'J{'}I~~"'.~:1.

ft"......'''.~'';;:,i...'. ;,,,It-

I'';''.y~.::.<~...!'<'.l~.:;.i-*.. ,}:
f.~;:.},Y;~,.,;

u;;",..~, ...~.~...~.~>

t., .', ".;.' " .,,~ .' ::-...... ""~.'." ,
I.....~...~..;;;~.~~. *'{

i; ....v;/..:~.. (,i':i.'i1
t~.....::$:~';~.. ~.:...:.;.-:. ;~:..:,:.~{~:.~~..~

1t, _.~~..-:< '.' "", .:',"-'~'~\ t~

y '-,

ii:. "":>.~ <>>:, .it.'"'~~-,~;,<O,,~:

4..
r-;'"

p



152
Jj~538

FRYINGPAN-AR~ SAS PROJECT

COMMENTS, CALIFORNIA DEPARTMENT OF PUBLIC WORKS

STATE OF CALIFORNIA,
DEPARTMENT OF PUBLIC WORKS,

Sacramento, August 27, 1951.
Hon. OSCAR L. CHAPMAN,

Secretary of the Interior,
Washington; D. O.

My DEAR 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. On
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,
78$ 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,
FRANK B. DURKEE,
Director of Public Works.

r'

STA'l'EMENT OF THE STATE OF CALIFORNIA ON PROPOSED REPORT OF
THE SECRETARY OF THE INTERIOR ENTITLED INITIAL DEVELOP-
MENT, ROARING FORK DIVERSION, GUNNISON- ARKANSAS PROJECT,
COLORADO

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 Secretaryof 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
a) 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 ( c) 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. . .

e) 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.
e) 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 tl1e.western

slope by the Fryingpan-Arkansas diversion, water imported by existing Twin
Lakes diversion, and water diverted from the Arkansas River by the Snowden
Canal,

y) 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.

h) A project power system comprising 60 miles of canals, 7 powerplants having
an installed capacity of 104, 800 kilowatts, 7 !"witchyards, 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 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__ __n____n__n__ $6, 746, 000
Hunter Creek-Aspen Canal, 200 second-feeL_n_.___nn__________ 190, 000
Hunter Creek extension oonaL_____________n__________________ 280, 000

Fryingpan collection system___________________________________ 20, 427, 000

Fryingpan-Arkansas divide tunneL_______hn__________________ 8, 839, 000

TotaL__ _________________ __n____ n_n n n___ __ ____ ___ 36, 482, 000

The annual water supply diverted is given in the report under
review as 69, 200 acre-feet. .

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,On,000.
The average annual energy 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. .

Tb,e 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 Control Act of 1944 ( Public Law 534,
78th Cong., 2d sess.).

As result of this review and study, the following comments are

respectfully submitted:
1. It 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 pvimary interest of the State of California in the.
initial development ( Roaring Fork diversion) of the potential
Gunnison-Arkansas 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
Gunnison-Arkansas project and the construction with Federal
funds consistent with the national welfare ( a) if the project
qualifies under criteria, .policies . and. procedures. ~sta?lished by.
the Congress, and ( b) If the diverSion and utllizatlOn of the
waters of the Colorado River system by and through the project
works will no.t 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 a commitment, real or implied, to
further importations from the Colorado River system to the
Mississippi River Basin. .

Appended for your consideration are the comments of the Colorado
River Board of California.

Submitted by:
A. D. EDMONSTON,

State Eng'ineer.
SACRAMENTO, CALIF., August 27, 1951.

Los ANGELES, CALIF., August 2, 1951.

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: Oolorado River Board of California, 315 South Broadway.
Subject: Review of Federal report; Gunnison-Arkansas project, Roar-

ing Fork diversion.
Reference is made to letter, dated May 8, 1951, from the Com-

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,
Oolorado, Project Planning Report No. 7- 8a.49- 1, for information
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 Oalifornia 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

i of the director of public works.

COMMENTS OF COLORADO RIVER BOARD OF CALIFORNIA

1. The report nnder review contemplates diversions from tribu-
taries of Roarin~ Fork Branch of the Oolorado River through a trans-
mountain tunnel 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 Oolorado River water, possibly as much as 900,000 aCre-
feet a year, or more ( R. Doc. 419, 80th Oong., 1st sess.) and appro-
priation of funds for continued investigation of such extended project
IS recommenced by the regional director. Exportation of large quan-
tities of pure snow water from the headwaters of the Oolorado River
would likely have serious adverse effect upon the quality of Oolorado
River water available to the lower basin under the Oolorado 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 Oolorado River upon the
quality of water thereafter available to the lower basin. .

Should the project be authorized by the Oongress, the legislation
should, as recommended by the reg;ional director, include suitable
languag~ sta.ting that the authoriza~IOn constitutes no commitment,
real or Implied, to further exportatIOn of water from the Oolorado
River system.

2. ' The Oolorado River compact limits use of Oolorado River water
to the seven Oolorado River Basin States. With exportation of any
large quantity of Oolorado 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 Oolorado that the water exported to the Arkansas will be
consumptively use1 in Oolorado, i. e., that it will not p.ermit theflo,,\,of the Arkansas RIver at the Oolorado-Kansas State line to be aug:.
mented by return flows from the Oolorado River water.

3. The report assumes or im;plies the correctness of certain. inter-
pretations of the. Oolorado RIver compact with which Oalifornia
does not agree. IfOongress approves the construction of the project
it should make it clear that it does not approve nor disapprove any
such interpretations of the Oolorado River compact.

4. The financia,l plan of the project depends upon the use of the
interest compone:!lt of power and municipal revenues to pay a major
portion of the irrigation construction costs. Such use of the interest
component is bas,ed upon an opinion of the Solicitor of the Depart~.
ment of the Interior in 1944, which has not been approved by the
Oongress and is believed to be contrary to law. It is also in conflict
with the report ofthe President' s Water Resources Policy OommissJ,on
submitted to the President in December 1950. The report of the
Oommission 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, Oongress should first reach its
c:mclusions upon the report of the President' s Oommission, 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.

OOLORADO RIVER BOARD OF OALIFORNIA,
By RAYMOND MATTHEW, Chief Engineer.

j~"
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COMMENTS, COLORADO WATER CONSERVATION BOARD

OFFICIAL COMMIllNTS AND RIllCOMMIllNDATIONS OF THE STATIll OF

COLORADO. ON THill INITIAL DEVELOPMIllNT, GUNNISON-ARKANSAS
PROJ:ECT, ROARING FORK DIVIllRSION, COLORADO

Project Planning Report No. 7- 80,.49- 1, Bureau of Reclamation,
Department of the Interior, dated January 1950) .

AUGUST 7, 1951.
The SIllCRIllTARY 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 Gunnisoil-
Arkansas project, Roaring Fork diversion, being Project Plamiing
Report No. 7:-80,.49- 1, Bureau of Reclamation, Department of the
Interior, dated January 1950. .

These comments, views and recommendations are submitted under
l!:l,e 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 water:> of the Arkansa:> River in
the Colorado portion of the upper Arkansas River Basin are over-.

appropriated and that serious loss in crop production on presently
irrigated 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 Arkan:>as 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
project desoril:ied 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. . .

3. The allocation of capital costs as between the various projectfeatures, including a nonreimbursable allocation to flood control and
fish and wildlife preservation, is considered reasonable.

j~""~
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4. It is recognize'd 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
recommends that an authorization of the project shall not preclude a

readjustment of operation, maintenance, 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. '

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 ( Public Law 37,
81st Cong., 1st sesll.), and the Boulder Canyon Project Act of
December 21, 1928 ( 45 Stat. 1057- 1004). Further reference to this
matter appears in these comments in connection with the subject of
operating principles. ' l'he features of the project and their operation
for the storage and reregulation 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 ali1d 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 acoordance 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
reoommendations on the report and proposed. development; and .' . .

Whereas the Arkansas River Compact Administration, an official interstate
body oreated by the Arkansas Eiver compact and charged with the administra-
tion of suoh 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

Resolved by the Arkansa8 River Compact Administration, That .the following
comments andreoommendations. relating to said report of the Secretary of the
Interior, to wit:

The Arkansas EiverCompact Administration submits these comments and
recommendations to the Governors of COlorado and Kansas respecting the pro-
posed initial development, Gunnison-Arkansas project, Eoaring Fork diversion,
Colorado, nalI!ely:

1. The administration understands that the project plan proposes: '
a) The importation by appropriate projeot works of approxima.telY.

70,000 acre-feet of water a year from the Colorado Eiver Basin to the
Arkansas River Basin for supplemental irrigation and domestic water
supplies in Colorado and for the production of hydroeleotrio energy.

b) In connection with such importation of water and its regulation
in the Arkansas Eiver Valley by project works, the reregulation of native
waters of the Arkansas Eiver ( the term " native water," as herein used,
being those waters covered and defined by art, III-B of the Arkansas
Eiver compact).

2. The interstate wat~r relations of Colorado and Kansas with respeot to
the Arkansas Eiver do not justify any objection to the proposed project
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development for the importation of Colorado River water ( described in sub-
par. ( a) above).

3. The reregulation of native waters of the Arkansas River (native waters
being as above mentioned) concerns the Arkansas 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,
Gunnison-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 tbere 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 bave 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 projllct development shall not interfere' with or defeat the rights;
interests, and obligations of Colorado and Kansas under the Arkansas
River compact. ,

be transmitted to the Governors of the States of Colorado and Kansas and such
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.

Oolorado interprets and understands that paragraph 3 of the reso-

lution of the Arkansas River Oompact Administration is controlled by
paragraph 4 thereof: and that the words " affected water users" in.
said paragraph 3 mean only water users in the State of Oolorado so

long as Oolorado complies w~th 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 OoloradoWater Oonservation 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
Oolorado Game and Fish Oommission, western Colorado, the Arkan-
sas Valley, and the cH,y of Oolorado Springs. The report fails to

explain that such committee was. required to report to theOolorado
Water Oonservation 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 Oolorado Water Oonservation Board on

February 22, 1951. ( See letter with attachments of the director of
the Oolorado Water Oonservation Board, dated February 27, 1951,
and addressed to the director of region 7, Bureau of Reclamation.)
Paragraph 74, pages 36 to 39, both mclusive, of the report correctly
sets forth that part of the report of the policy and review committee
designated " Article II: Operating Principles," as revised and npproved
by the Oolorado Water Oonservation Board, but it omits other materinl
portions of the committee' s report as revised and approved by the
board, nnmely:



i~' 54~
J -...' :.-'

160 FRYINGPAN-ARKANSAS PROJECT

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 section 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 payment contract between the Eastern Colo-

rado Conservancy District and the United States in which will be incorporated
the approved operating principles. .

b) There will be executed such contract with the Twin Lakes Reservoir

Canal Co. as is necessary to make effective the approved operating
principles.

c) The Eastern Colorado Conservancy District will firmly bind itself to

the operation of the project in accordance with the appro.ved operating
principles.

It is recommended that this project shall hereafter be referred to as the

Fryingpan-Arkansas project. Approval of this provision by eastern Colorado

repres.entatives 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 th.i.s provision by western Colorado representatives be construed as any consent.

on thei~ part to the authorization of a project for the exportation of water from

the Gunnison River to eastern Colorado.
The committee recognizes that the approval of this report is not to serve as a

precedent or example for the approval of any other transmountain diversion of

major proportions not heretofore authorized.
The policy of the State of Colorado as initiated in statewide meetings held

under the auspices 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 a general allocation or apportionment of the waters of the Colorado Riyer,
allocated for consumptive use in the State of Colorado, under the upper Colorado

River Basin compact, may be made between eastern Colorado and western

Colorado, as distinguished from an attempt to execute such State policy by .a

piecemeal or series of partial allocations, any of which may seriously interfere

with a complete, overall State program.

Paragraph 88 of the report under the heading " Recommendations,"
states:

K The project be operated under the direction of the Secretary of the Interior

in accordance with the operating principles 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

quotat,ion 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.) . .
Oolorado' 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 t,hose

portions of the policy and review committee' s report, as revised and

approved by the Oolorado Water Oonservation 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 fro1l1
the letter of the Commissioner of Reclamation to the Secretary of tbe
Interior, contained in the report, that it is stated:

This development is designed as a self-contained unit, and its construction

would not imply aeommitment for developing future water supplies in the Gun-
nison River Basin for diversion to the Arkansas River Basin.

Oolorado 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 fr01l1
the Gunnison River. The identification of the project on the cover

of the report and used throughout the report--"Initial development,
Gunnison-Arkansas project, Roaring Fork diversion, Oolorado",- is a

misnomer and 1l1isleading, and in the future may, in some manner,

lead to unwarranted implications. In addition to the recommended

change in project identification, Oolorado requests that the project
be authorized as the " Fryingpan-Arkansas project."

8'. The Oolorado River Water Conservation District is an. agency
created by State statute ( ch. 20, p. 997, Session Laws of Oolorado,
1937) for the conservation, use, and development of the water resources

of the Oolorado River and its principal tributaries. The area co1l1-

prised within the district includes 7 counties and a part of an eighth
county within the natural drainage of the Oolorado River in western
Colorado. The Southwestern Water Oonservation District is an

agency created by State statute ( ch. 231, p. 866, Session Laws of
Oolorado, 1941) for the conservation, use, and development of the
water resources of the San Juan and DoloresRivers and their principal
tributaries. The district comprises 7 counties and a part of an eighth
county within the nl).tural bl).sin of theOolorado River in western Oolo~
rado. When the board of directors of each of the two districts passed
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:

11~~
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COLORADO 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' described 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 pa~e 160 ofthese comments, and commencing with the words " The
commlttee recognizes" and " The policy of the State," respectively.)

SOUTHWESTERN WATER CONSERVATION DISTRICT BOARD

this bOll.rd feels it should interpose no objection to the proposed diver-
sion, but with the clear and distinct understanding this consent shall not be con-

sidered as waiver of objections 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 thEl wElstElrn 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 Oonservation 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 Oolorado Water Oonservation Board, the board

unanimously approved two motions which provided that the resolu-
tions, above mentioned and partially quoted, submitted by the 0010-
rado River Water Oonservation District and the Southwestern Water
Oonservation District be accepted and appro~ed as a policy of the
Oolorado Water Conservation Board.

9. Paragraph 68 commencing on page 33 states:

The proposed bMic rate of $3. 60 per acre-foot at the Pueblo Reservoir has been
determined to be within the payment capacity of the water users.

L,t is respectfully requested that such proposed charge should ,not

cOlliltitute 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 f).xing 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 is 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:
This district or possibly another entity would contract with the Government for
Federal construction of the specific municipal water system * * *. .

It is contemplated that a 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. .

12. Page 34 in the tabulation on function and source of revenue

contains the following: .
District tax ($132 million at 1 mill minus 10 percent)_______________ $ 119, 000

Attention is directed to the fact that under Oolorado 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 inlany 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

vea;rs befo~e this amoun~ of water. is utilized and that[ the quantity
mdICated . IS but an estnnate whICh may be exceeded ultnnately.
The authorization 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 require 10,000 acre-feet and desire at theloutset 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 far

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-

ratib:q savings by moving shallow plains storage reservoirs upstream
and storing the same quantities of water at higher 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 mutually 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-fo.ot shall be not less than $ nor

more than $ .

Respectfully submitted,ii

DAN THORNTON,
Governor, State oj Oolorado a;nd Ex Officio Ohairman oj the

Jolorado Water (Jonservation Board.
CLIFFORD H. STONE,

Director, (Jolorado Water Oonservation Board.
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COMMENTS, GOVERNOR OF KANSAS

STATE OF KANSAS,
OFFICE OF THE GOVERNOR,

Topeka, August 2, 19fH.

F'

Hon. OSCAR L. CHAPMAN,

Secretary of the Interior, ...

Department of the Interior,
Washington, D. O.

DEAR MR. SECRETARY: Enclosed herewith is a resolution adopted by
the Colorado-Kansas Arkansas River Compaot 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 admin. istration 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

thlj recommendations of my special advisory com:inittee, 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.. .

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,
EDWARD 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 se.ction1 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- Sa.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 interstate

body 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 Arkan8as River Compact Admini8tration, 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 Kansas respecting the
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proposed initial development, Gunnison-Arkansas project, Roaring Fork
diversion, Colorado, namely:

1. The administration 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 irrigation and domestic 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 Colorado 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 waters
being as above mentioned) concerns the Arkansas 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, Gunnisol1-
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 wsters of the
Arkansas River as proposed in such report until a plan of operation, rlIles,
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.

be transmitted to the Governors of the States of Colorado and Kans as and such
Governors be and are hereby requested to submit the same to the Secretary of the
Interior with their officilll State comments and recommendations upon said pro-
posed project and development. . .

The foregoing is a true and correct copy. of the. resohltion adopted by the
Arkansas ltiver Compact Admil1istration at. its meeting of July 24, 1951, at
Lamar, Colo. .. . .

HARRY C. NEVIUS,
Secretary,

j~~.

COMMENTS, UTAH STATE ENGINEER

THE STATE OF UTAH,
OFFICE OF STATE ENGINEER,

Salt Lake Oity, June 6, 1951.
Re Gunnison-Arkansas Project, Project Planning Report No. 7- 8a.49- 1,

January 1950.

SECRETARY OF ' l:HE INTERIOR,

Department of the Interior, Bureau of Reclamation,
Washington, D. O.

Attention: Michael Straus, Commissioner.)
DEAR Sm: This will acknowledge receipt of your letter dated May

8, 1951, and two copies 'of the Department of the Interior's proposed
report an the initial development ( Roaring Fork diversion), Gunnison-
Arka.nsas project, identified as Project Planning Report No. 7- 8a.49- 1,
January 1950.
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DEPARTMENT OF THE ARMY,

JFFICE OF THE OHIEF OF ENGINEERS,

Washington, Septembe1' 26, 1951.
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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, ..

JOSEPH M. TRACY,
State Engineer.

COMMENTS, WYOMING NATURAL RESOURCES BOARD

Jj,r'

STATE OF WYOMING,
WYOMING NATURAL RESOURCE BOARD,

Cheyenne, June 11, 1951.

Mr. MICHAEL W. STRAUS,
Commissioner, United States hureau oj Reclamation,

Washington, D. C.

DEAR MR. STRAUS: This will acknowledge receipt of your letter of

May 8, 1951, and accompanying report of the Bureau of Reclamation
on,.tqe Gunnison-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. . .

2. That the water proposed to be diverted from the Oolorado River
watershed is wall within the allocation of Oolorado under the terms

of the upper Oolorado River compact;
In view of the foregoing I can see no reason why Wyoming should

oppose construction of the Gunnison~Arkansas project as proposed in

the report of the Bureau of Reclamation dated January 1950.

Respectfully submitted. .
L. O. BISHOP,

Director, Wyoming Natural Resource Board.
J. ELMER BROCK,

President, Wyoming Natural Resource Board.

COMMENTS, CHIEF OF ENGINEERS, DEPARTMENT OF THE ARMY

Hon. MICHAEL W. STRAUS,
Commissioner of Reclamation, Bureau of Reclamation,

Department oj the Interior, Washington, D. C,

DEAR MR. STRAUS: Reference is made to your letters of May 8,

1951, to the Secretary of the Army and to the Ohief of Engineers,
enclosing copies of yOUI' report dated January 1950 on the initial

development, Gunnison-Arkansas project, Roaring Fork diversion,

Oolorado, for the information and l'omments of the Department of

the Army, in accordance with section 1 of the Flood Control Act

of 1944. I have been directed by the Secretary of the Army to furnish

you the views of the Department of the Army on your report. You

state in yoU!' Jetter 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 ofsection
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
irri~ation, hydroelectric power, municipal water supply, flood and
sedIment control, stream-pollution abatemeflt, a..ld fish and wildlife
conservation. The plan, estimated for a lO- 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 power-
plants with a total installed capacity of 104,800 kilowatts, 400 miles
of transmission line, and a municipal water-supply system. Water
imported to the Arkansas River Ba.sin from the Colorado River Basin
is to come out of Colorado' s apportionment under the upper Colorl'do
River compact of October 11, 1948.

Of the $ 147,440,000 total estimated cost ( bl'sed on 1949 prices) of
the ' recommended plan, $ 59, 930,000 is allocated to irrigation,
40,032, OtlO 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 ] OO- year period with interest
at 2. 5 rercent are estimated 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 $ 14] , 000 from sediment control.
The benefit-cost ratio is estimated at 1.76 to 1. It is further estimated
that the costs allocated to irrigation, power, and municipal water

supplv ($ 129, 484, 000) probably can be returned to the United Stat3s
as follows: Irrigation, 40 years without interest by payment of

10,881, 600 by the irrigators and application of $49; 084,000 ( 82 per-
cent) interest on power and municipal water investments; power, 50
years 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 fecretal'Y may consider the
application of 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 so under reclamation law- existing 01' as herea' tel' 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 Engineers
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.
You state in your report that the initial development ( Roaring

Fork diversion) is designed as a self-contained unit, and that its con-

struction would not imply a commitment for developing future water

supplies in the Gunnison River Basin for diversion to the Arkansas

River Basin.
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 foroperation

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 Sclcrc-

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 flood-control benefits from the flooa.-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 rolatively high benefit-cost ratio means that flood control is

bearing more than its proper share of the cost of thil project. It is our

belief that all project purposes should share in the savings due to

multiple-purpose development. .' . . .
It is considered essential that this study, and any future studies that

proposcl importation of additional water into the drainage basin of

the Arkansas River, be thoroughly coordinated with the authorized

s~udy of the Arkansas-White-Red River Basins. Region 7 of the

Bureau of Reclamation is to be commended for its program of coordi-

nation of planning 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 privilege 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,

r.

LEWIS A. PICK,
Lieutenant General, Ohiej oj Engineers..
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DEPARTMENT OF AGRICULTURE,
OFFICE OF THE SECRETARY,

Washington, May 23, 1952.

The honorable the SECRETARY OF THE INTERIOR.

DEAR MR. SECRETARY: In his letter of May 8, 1951, the Oom-
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 Oolorado River Basin.
It is noted that the costs and benefits of these two phases are combined
for purposes of economic 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 Oosts of the Federal Interagency
RiV1)r Basin Oommittee. We believe th!tt to bring your report into
line with these principles it should present the benefits and costEl of all

separable 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 highc(lst
of importing water from the Oolorado 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,

1

OHARLES F. BRANNAN,
Secretary.

V'.
COMMENTS, DEPARTMENT OF AGRICULTURE

DEPARTMENT OF AGRICULTURE,
OFFICE OF THE SECRETARY,

Washington, October 10, 1951.

The honorable the SECRETARY OF THE INTERIOR.

DEAR MR. SECRETARY: In his letter of May 8, 1951, the Oom.
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 of these is 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 Oolorado 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 act,ually 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
and to capture more Arkansas River floodwater. Parts of such a

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 (,0 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 th~ irrigation enterprises of ihe upper Arkansas Rivel' 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 should he
considered as an additional increment and evaluated as such.

All segments of the proposed 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 1;

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 ofbenefits) , or roughly $500 per irrigated
acre. This high cost is, we assume, 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. sugg-est

that in making these 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

priniciples proposed by the subcommittee have been adopted by this

Department their use would make it possible for us to concur in your
conclusions as to the economic feasihility 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 bring-"about more

effective use of water now available he 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-forest facilities or services that may be impaired by

r<\
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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 potentiali-
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 insure a balanced grazing program.

We greatly appreciate the opportunity afforded us to review this

report.
Sincerely,

CHARLES F. BRANNAN,

Secretary.

COMMENTS, DEPARTMENT OF COMMERCE

DEPARTMENT OF COMMERCE,
BUREAU OF FOREION AND DOMESTIC COMMERCE,

Washington, D. O., July 30, 1951.

Mr. MICHAEL E. STRAUS,
Oommissioner, Bureau of Reclamation,

Department oj the Interior, Washington 25, D. O. .

DEAR MR. STRAUS: We have several comments on tbe proposed
report of the Department of the Interior on the initiaJ, development
Roaring Forl~ diversion), Gunnison-Arkansas ploject.

INTEREST ON RETURN PAYMENTS FROM POWER

We have a question concerning paragraph 69 of page 34 of the

report of the regional duector, which reads: " Parts of the interest on

return payments from power ( 3 percent) and municipal water ( 2

percent) wOllld be applied to the irrigation investment."
Two important q tlestions of policy are raised by thia proposal.

Ordinarily, return paymente from power and municipal water would
be retUlned to the National Treasury, from where they would be

eligible for appropriation to any region and any purpose the Congress
saw fit. The report's proposal would automntically appropriate these
funds to this area and to the particular purpose of irrigation,

In our view such an important point of policy should be considered

independently of a project.

J

HIGHWAY RELOCATION

The information in the report as to highway inundation and reloca-
tion is brief ana very little fnetual data are presented. While more

study would be necessary before final estimates of cost of highway
relocation could be given, it appenrs that the Bureau of Reclamation
estimates for land and rights may be adequate for highway relocations
in the vicinity of the Aspen Re8ervoir, the Sugar Loaf Reservoir

enlargement, and the Pueblo Reservoir enlargement. The cost of

highway relocations at these 3 projects is estimated to represent
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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
timcs the Bureau' s ostimated cost of land and rights.

r; ~" ,

HYDROLOGIC DATA

In 1948 theFIARBC 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 planners make
certain recommendations regarding needed surveys and maps. In
this connection, the Coast and Geodetic Survey is now extending the.
baslc-. (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,
H. B. McCoy, Director.

COMMENTS, FEDERAL POWER COMMISSION

FEDERAL POWER COMMISSION,
Washington, D. G., August 22, 1951.

Subject: Initial development, Roaring Fork diversion, Gunnison-
Arkansas project, Colorado.

Mr. MICHAEL W. STRAUS,
Gommissioner, Bureau oj Reclamation,

Department oj the Interior, Washington 25, D. G.
DEAR MR. STRAUS: 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 a much larger project involving the future diversion
of water supplies from the Gunnison River in the Colorado Basin to
the ArkanEas 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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lollect 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;
a 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 transmission
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 a total of
about 185,000 acre-feet of supplement'11 irrigation water per year
foc 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 costalloca-
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 on 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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R. 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 sha,re 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.
psing 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
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.

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 report that there would
be a market for . the project power by about 1960. . .

Consideration has been given by the staff to certain modifications
of the plan, all of relatively minor nature, which may prove desirable
from the standpoint of power development. The report also recog-
nizes that further investi~ations may show the desirability of altering
some of the project detrols. For example, it is stated in the report
that further study may ehow that it is more economical to develop
the Elbert power head in two s~eps, 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
head, 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
provide for greater flexibility of operation but also would permit a

larger power installation at the Elbert plant for low load. factor
operation.

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.

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 reservoir, it appears that an installation of approxi-
U!ately 500 kilowatts might be warranted.

It iR 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. ,

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, a 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 interfere with the future develop-
ment of this power. .

The Commission appreciates the opportunity of reVl(lWmg and
commen~ing upon the report of your Department.

Smcerely yours,

J

MON C. WALLGREN, Ohairman.
1
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COMMENTS, PUBLIC HEALTH SERVICE, FEDERAL SECURITY

AGENCY

FEDERAL SECURITY AGENCY,
PUBLIC HEALTH SERVICE,

Washington, D. O., August 16, 1951.
The Honorable. OSCAR L. CHAPMAN.

17,e Secretary of the Interior,

Washington, D. O.

DEAR MR. SECRETARY: Pursuant to the policies and procedures
establbhed by th~ Federal Interagency River Basin Committee, we

have reviewed the preliminary report, furnished by your Department
entitled " Initial Development ( Roaring Fork Diversion) Gunnison-
Arkansas Project, Colorado," dated January 1950. .

Our comments, for the most part, consist of suggested revisions
of statements concerning water pollution 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 identification as

carriQd in your report:
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A. REPORT OF ' l'HE REGIONAL DIRECTOR

1) Page 26, paragraph 36

Suggest this paragraph be replaced in its entirety by the following:
36. Stre. m 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 western
slope wili alleviate this pollution somewhat, but the construction of adequate
sewage and waste treatment plants will be necessary to make the pollution
abatement complete.

B. SUBSTANTIA'l'INGREPORTS

1) Page 122, chapter XII

Suggest this chapter be replaced In its entirety by the following:
PRESENT CONDITIONS AND' STREAM POLLUTION PROBLEMS'

No stream-pollution 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 pollution problems
exist in a 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 Leadvilie, 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. Its supply has only pro-
visional approval as an interstate carrier watering point. C, """''''''''''''~;'''
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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 quality from a chemical and bacteriological standpoint.
Its effect. on the Arkansas River should prove beneficial 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.
The beneficial effects of the diversion water on pollution in the Arkansas River,

however great, should not be considered a 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 aU

significant sources of pollution..

2) Page 131,., .section titled " Pul>lic 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 l.\hanged to read:

and will furnish criteria by which the benefits of the diversion project
may be measured in the future.

Sincerely yours,
M. D. HOLLIS

Ohief, Sanitary Engineering Officer, PHS,
FSA Member, Federal Interagency River Basin OommiUee.
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