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INTRODUCT ION

A memorandum wes prepared on October Lis 1940 (revised November
25, 1940) by the Colorado Water Conservation Board recommending acceler-
ated construction of the Colorado-Big Thoﬁpson Project in order to make
western slope water available.to the Northern Colorado Water Conservancy
District not later than 19&5. Supplementary to that memorandum a repert
was prepared January 28, 1941 which discussed the smount of eleotric ener-
gy that can be generated by the project, when that energy can be made
available, and how much it will cost. Progress during 1941 on the Conti=
nental Divide Tunnel, which heretofore had been the bottleneck of the
construction of the project, indicetes that the essential features of the
project can be completed by 194L;, if necessary funds are made available.
This report has been prepared to suggest a revis.d construction schedule
to attain essential completion of the major power plants of the project
by that date, and to indicate the funds that will be required esch year
to finange the construction costs. The report also indicates the smount
of electric energy which can be generated and its probable ocost.

A chepter entitled "Analysis of the Power Systems in the terri-
tory tributary to the Colorado=-Big Thompson Project" has been prepared
by Mr.H. S. Sands, Consulting Electrical Engineer. This chapter indi-
cates the amount of poak demand for electric energy for the past several
years in the Northern Coloraedo, Southern Wyoming, and Western Nebraska
areeas, which are now interconnectsd, the estimated normel demand for the
next few years, the installed and dependable capacities, and the addition-
8l capacity which will be availsble due to certain improvements and ad-

ditions now under way by the Public Service Company of Colorade. Addi-
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tional capacity whioch will become aveailable on the completion of the power
plants of the Colorado=Big Thompson project is also shown. Due to lack

of knowledge of probable defense projects to be established in the Inter-
mountein Region no attempt was made to estimate the incremsed demand due
to suoch reguirements.

There exists an intimate relationship between the amount of
enargy available and its cost, and certain besic industries of Colorado,
such as mining, which may essume greater importence due to the emergency,
These relationships, however, are not disocussed in this reporte The
prima ry - purposes of the report ere to indicate how much energy can be
made available by the Colorado=Big Thompson project; on what date; the
probable cost of the energy; and the present status of demand and cepaci-
ty in the area tribubtary to the project.

Thé former report has been brought up to date. The latest esti=-
mates of the cost of the project, as made by the Bureau of Reolamation,
were increased by about 12%, due t; estimated increeses in construcstion

oosts during the past year.

~

This report wes prepared by the staff of the Coloredc Water Con-
servation Board under the writer's directiom. Valuable information was
obtained fram the U. S, Bureau of Reclamatiomn.

A oampanion report has been prepared by Ee. Herbert Dyer and
Robert Barkley of the staff of the Colorado Water Conservation Board
covering the agricultural festures of thé project and the need for the
water whioh will be made available by it to take care of increased pro-
duction which the Department of Agriculture may determine is required for

defense purposes. -
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SUMMARY AND CONCLUSIONS

1, The Colorado-Big Thampson Project, consisting of three reser-
voirs, two collection canals, ons power plant, and one pumping plant and
canal an the Western Slope, a thirteen mile tunmel through the Continen-
tal Divide, and three reservoirs, together with inlet and outlet canels
and five power plants on the Eastern Slope, will divert 310,000 acre~feet
of water per armmum from the headwaters of the Colorado river to the South
Platte bagin in Northern Colorado. The water so diverted will be utilized
for the generation of hydro=electrio energy and to relieve existing irrie
getion water shortages.

2. Following is a list of plant capacities and heads, assuming the
projeot to be construoted and operated in such a way that all the firm
energy generated oan be used for & commercial load having a load fector
of 52%.

) Installed Effective

Plant No. Capacity kw. Head - Feet
Plant No. 1 60,000 520
Plant No. 14 8,000 _ 18l
Plant No. 2 56,000 1195
Plent No, 3 13,000 328
Plent No. L 16,000 550
Plant No. LA 72000 381
Plant Noo § 213,000 225

Totals 184,000 3383

B The estimeted cost of construction of the basic project as made

by the U. S. Bureau of Reolamation on June 11, 1939 is $51,,288,000. The
total estimated cost of the project, including the cost of providing
peaking facilities on the eastern slope, as made by the writer last year,
is $58,401,000, using the estimated cost of the basic project as made by
the Bureaus The cost of the project for the purposes of this report is
estimeted at $65,000,000, the increase being due to the estimated in-
crease in oonstruection costs during the past year. Of this amount
$25,000,000 of the cost is allooated to irrigation and the balance of
$L0,000,000 will be alloested to power.

L. The averare net annuasl amount of energy thet can be generated
by the project for such a period as 1902-1941, inclusive, is 876,500,000
kilowatt-hours. This includes the emount of energy thet can be genesrated
by the use of Big Thompson water on the Eastern Slope and excludes the
smount of energy required for pumping water Irom Granby reservoeir to
Shadow Mountain., The maximum amount of energy that can be generated for
any one month during the period of minimum stream flow of record is about
L0,000,000 kilowatt=hours. This, or 180,000,000 kilowatt-hours per annum,
is taken as the amount of firm energy that can be gensrated by the pro-
ject, assuming no help by steam, Historiecal records of run-off in the



Inter-Mountain region, together with records of the stage of Great Salt
Laks, indicate thet this amount of energy is the minimum that can be ex-
pected for such a 92-year period as 1850 to 19Ll.

5. The contrect between the United States and the Northern Colo~
rado Water Conservancy District specifies that the project shall be
operated primerily for irrigation, but provides that not less than 255,000
acre=feet shall be diverted through the tunnel in any one year, distribut-
ed in whatever manner the Bureau of Reclamation determines, for the pur-
pose of generating firm energy. The net amount of energy that can be gen~
erated by the diversion of that quantity of water through the tunnel,

plus the average emount of power that can be generated by the Green Moun-
tain Power plant (No. 5) and by Big Thampson water, less the energy re-
quired for pumping, is about 750,000,000 kilowatt-hours per annum. How-
ever, during the period of lowest water supply the project energy can be
firmed to 720,000,000 kilowatt~hours per annum by the use of off=-peek
steam energy generated by existing steam plants (not including reserve
capacity) of the interconneoted Northern Colorado connscted systems.
Therefore, the provisions of the contract will not curteil the amount

of firm energy that can be generated.

6. It is estimated that AL8,000,000 kilowatt-hours of firm ener-
gy per annum can be delivered et the market, assuming 10% loss in trens-
mission. In addition to the firm ensrgy, 160,000,000 kilowatt~hours of
secondary ensrgy will be available at the market. It is ectimated the
secondary energy can be sold at 1.8 mills per kilowstt-hour, The cost
of the firmm energy will be 3.47 mills per kilowatt=hours which includes
the cost of purchasing off-peak steam energy when necessary for firming
at 5 mills per kilowatt-hour.. The sbove costs are on the assumption
all power will be absorbed when the project is completed and goes into
operati on.

T It is estimated that the project oan be essentially campleted
by the end of the fiscal year 194Li. The present rate of progress on the
construction of the Continental Divide Tunnel indicetes that the exca-
vation will be campleted by the middle of the summer of 1943. Work on
other features of the project, however, must be vigorously pushed, in-
cluding the construction of Granby reservoir which is essential to the
production of firm energy by the project.

The following table shows the amcunt of the funds required to
canplete the power features of the project by the end of the fiscal year
194, No eastern slope irrigation features are included in these esti-

mates.
For Power For Power and

Features Only Irrigation Features

Tetal appropriations and

ellotments to June 30, 16h2 $11,050,000 $11,050,000
Required for fiscel year 1943 18,055,000 214,005,000
Required for fiscal year 1944 15,090,000 23,069,000
Required for fiscal year 1945 3 4,666,000 6,876,000

$07,861,000 455,000,000
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This will complete all power plents whioh will gensrate 75% of the total
energy by the end of the fiscal year 194l and will complete all power
features by the end of the fiscal year 1945.

B. Directly tributary to the project is Northern Coloredo, Wyoming,
and Western Nebraska. The major power systems of this area are now inter-
connected. The total dependable oapacity of the interconnected and aed-
jacent isolated systems on Jenuary 1, 1942 was 257,521 kilowatts, of which
53,30 kilowatts wers hydro and 20,181 kilowatts were stesm and internal
combustion. Of this emount 38,282 kilowatts are considered as reserve,
leaving a net assured capacity of 219,239 kilowatts. By interccnnection
of the four isolated plants with the large system, the reserve may be
reduced to 29,000 kilowatts, resulting in a corresponding raise in net
assured capacity to 228,521 kilowatts. :

The 19);1 peek demand was 180,479 kilowatts, and it is estimated
that the Denver Ordinance Plant, when up to production, will take an ad-
ditionel 1,000 kilowatts of demand. The 1941 production was 822,266,247
kilowatt~-hours.

The total dependable capacity on January 1, 1942 was 257,521
kilowatts amd the net assured capacity could easily be made by inter-
connection 228,521 kilowatts, leaving an avaeilehle capacity not used of
LL,0L2 kilowatts. If the contempleted program is carried out there will
be net assured capacities at the time of the ennual peak, which usually
cocurs in December, aas followss

December, 1942 229,161
December , 1943 : 258,261
December, 191, 369,861
December, 1945 397,221

GENERAL

The Colorede=Big Thompson Project was concelved to divert an
average of about 310,000 acre=feet of water per annum from the headwaters
of the Colorado River to the South Platte River basin in Northern Colo-
rado, in order to relieve shortages of irrigation water end to generete
hydro-electric energy.

The project consists of collection canals and storage reservoirs
on the Western Slope, a 132.1 mile tunnel through the Continental Divide,
a series of power plants end recapture reservoirs on the Eastern Slope,

together with canels leading from the reservoirs to the various tributa-
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ries of the South Platte to which the Colorado River water is to be di-
verted. U.S.B.R. drawing number 2L5«D-259 shows the generhl plan of
the project and Colorado Water Conservation Board drawing number 92226
is a profile of the project.

Colorado Water Conservation Bosrd drawing No. 9173 is & sim-
plified general plan and profile of the project showing ths powsr features.

The principal storage and regulating reservoir is Granby reser-
voir which will have a capacity of 82,000 acre~feet, of which 20,000
acre~feet will be dead storage. This resgrvoir. located on the mein
gtream sabout four mliles above Gramby, will control all the water origi-
nating in the Colerado river bagin above that point. Canals will divert
to the reservair the run-off of Willow, Meadow and Strewberry oresks
which now enter the river below Granby reservoir. Granby reservoir is
essential to the power festures of the project in order to permit the
generation of firm energy. This will be discussed in more detail here=
inefter. Water will be diverted to the Continental Divide tunnel by
means of a dam 35 feet in height which will or-ate Shadow Mountain Laka,
having the same elevation as Grand Lake. Water which is stored and regu-
lated in Granby reservoir will be pumped to the Shadow Mountain Lake and'
thence directly to the tunnel. The average pumping head will be about
10 feet.

Water after passing through the Continental Divide tunnel will
pess through five powsr conduits and power plants on the Eastern Slope,
Those plants and intakes sre so located that Big Thompson water slsc can
be used for the gemsration of powsr at Nos. 2, 3 and L. No diversions

of Big Thompson water are made, however, when the flow is less than 100
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cubic feet per second at Estes Park. After the water passes through the
power plants; a portion of it will be stored in Horsetooth reservoir, for
use in the Cache la Poudre river basin, Part of the water will be stored
in Arkins reserveoir, or its equivalent, and subsequently r eleased for use
elong the Big Thompson river, The balance of the weter will be stored in
Carter Lake for use in the Little Thompson and St. Vrain basins.

The original plan of the Bureau of Reclamation did not contem-
plate pondage above the power plants on the Eastern Slope. Without such
pondege the powsr generated by the Eastern Slope plants could ﬁe used
only as base load énergy. The plan suggested herein contemplates the
dividing of the head of Power Plant No. 1, as originally set up, into two
perts, thereby making availeble existing Marys leke for pondage purposes.
Pondage is mlso contemplated for power plants Nos. 2 anmd 3. The existence
of the forebay storage is sufficlent to make all the energy generated by
the project power plants aveilable to take care of a commercial load hav-
ing a load factor of about 52%.

On the Western Slopes the Green Mountain reservoir, having a
capacity of 152,000 mcre-feet, is being constructed on the Blue river,
52,000 acre-feet of which will be used for replacement purposes and power
gensration and 100,000 ecre=-feet for power gensration. This reservoir
will impound surplus water from Blue River and will reslease that water
to the siream in such a way that 8ll the water physically available to
the Colorado-Big Thompson Project can be diverted without interfering with
present or prospective developments in Colorado along the Colorado River.
Power plant No. 5 will be constructed at Green Mountain reservoir.

Table No, 6 in the appendix gives a desoription of the principal
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features of the project, together with their estimated costs. It may be
noted that the estimated cost of the basic project, as made by the Bureau
of Reclamotion on June 11, 1939 is $5L,288,000, It was estimated in Janu=-
ary, 1941 (see the supplement to Table No. 6} the provision for pesking
facilities on the Eastern Slope will cost an additional $L,113,000 makirng
a total estimated cost of the peaking project of $58,401,000. Due to
increased construotion costs during the past year it is estimated that

the project will cost $65,000,000, of which about $48,000,000 are essen-
tial to the power features.

OPERATION OF THE PROJECT

The following provision is made in the contract between the
United Stetes and the Northern Colorado Water Conservancy Districti

"It is sgreed and understood that the use of water
mede avallable by the project shell be primarily for ir~
rigation and domestic uses; and thet the mamner of de-
livery shall be to this end. It is, however, expressly
recognized, understood, and agreed by the parties hereto
that feesibility of the project and therefore development
of the primary water uses are dependent upon & minimum
annual transmountain flow of 255,000 acre~feet to be used
both in generation of hydro=slectric power and for primary
purposes. It is therefore understood and sgreed that the
United States shall have the privilege of flowing through
Continental Divide Tunnel not lsas than 255,000 acre=fest
in any water year (being frem November 1 of any year
through October 31 of the succeeding year), at such rates
of flow in any one year as may be determined by the Secre-
tary. "

It is contemplated that the tunnel will be run to capacity
throughout the winter period, except during those times when Granbf reser=-
voir is to be used for hold-over purposes. The water so diverted, after
passing through the Eastern Slope power plants, will be stored in the

Eastern Slope recapture reservoirs to be releassi therefrom when the



o
D
(O
(N ]
o
o

o~ “BUMBIT ELEVATION
aFFROR. 11000

I\
_'L

— — 10000

-

I

CONTINENTAL '
| DIDE ]
OCAY MDONTMINY

| OAZENM MTA. REBERVOM. ok
{sarLacywEuT Awe POWEN)

]
——

L w300

(Shummr nu/
_.-_|__E-_!’_-?_Hﬂ}

oLka
MEADOU — e —— Pl

LEVEL

ABOYE

ELEVATION

e = e e L 91t _powER camaL s 1a '
BRANEY RESERVDIR— ~. ] ~SHADCW MTI ke conp1” - reARTICL i
s . 3 "q.u:‘r!:-:::m AR LE P ’ ' oo ':
T —— /1]
POWER PLANT No. /A~ [ ! 4
i
' ROWER CANAL Nal/ L
- -
POWER PLANT Wo. | :
Taae— R e
e ‘ g | |
__!I w
I >
o
J’_ F— ' — rooo :
t r 5
3
+POWER PLANT Ne. R el
P >
" e 3 w
o N
P Tyl
FOWER ImLANT No.3. 4000 ‘
Pp— a TR He
SARTEN LAKE RESERYQIR e """rn-;:; AT o4 HORAETOOTH RESERVOIR | |
AT WTR ThOaS0n L. o 3 !
ST, VRAN SUPPLY CAN. = L TOaTH - POUORT e G - " ”T:o 5800 ‘
Ao P ey
AN o o e "
{ n ; o it e pery RPOTUECETIV e
= I T = Pk Fuarn A o N. POUDRE. PUMPING PLANT
- Law G O LEY CAaL.
! powdFTaNFile. 4° X [ ARFINS RESERYEIR - EWLARSENENT sbgo -
~ -
e
—_ i a¥q
i | L 4900

[] 0
Sk Wt Ui |

COLORADO WATER CONSERVATION BOARD

ENGINEEMING DEPARTMENT

COLORADO-BIG THOMPSON
PROJECT
DEVELOPED PROFILE AND DIAGRAM

o TEEL T aeenoven . K Dl

[ Y . CORMATIRG ENGMEIN

——

DENVER, GOLD. Jm.9,|94|J 545-4(-92226




COLOMADD WATER COparvaTioN BOAAD - Nugunfeime pErarTagsr, CLIFFD®O0 H NTORE, Obacter G.L PATTERIOW, Chusl Eagiasmr  ®.J TirfON, Casns'ting Laginapr

Mot CAR CRKINE Ag

S S o e B o e L o S L g o o e B A A i 0 e e 2 -1
2 T i - \; PR
£ h - )
- : . v
£ TREA \
g { \ ¥ YA
: Al 1 Al
ie \ ) y ] EEEA
3 \ IWNAINY v v M
§ \ VT | TN _ LAY X \
g - o Y } EAD_STDRAGE !u. ACRE FEET - : —- \ A ’ v w\‘ hd \\l
» ALIAONNA A {4 R VL U A o L -—+— ~t=—1--3-F+-r+-A—t+4=t—-FF-+-FA-r-t79— +$4- e e s s v i s e ]y e s Ut e o ot B i it e e i
L] 1903 mod [L.D) il e 04 ) [ [0 il "3 Bl L0 s iz [0 iy e >t | e (1] A mf& [ mea | wrs 1430 1 nr 11 [ r¥33 "4 nr 1 s ins) L]

ETORALE CONTEWT — SAAWDT REBERYOIM

L H
STORAGE CONTENT — GRANEY RESERVOIR
. CONTENT — GRANNY R

Wor | mas | w0e | mos | hos | ot | sow | wos | wm | W | vz | ws | e | mis | ma | e llM@ﬂ!T Wi | e | W% | ww %_ml T 935 | mas | wns | w3 | hm | sa | me | meg | Ba

; B T O T EERERE -1
£ gl i ] Y anpanifanlliniinalns b iunlnnifa {nm| i Enalinnitantinniis A e 8
IRRADIR f SR AILYRRARIIR IR (NI e
il | ] i 1 I b i Rl | E2
22 TIE T I B i ] ok
NIy SRR A LS A NN Ay a B T ! Ly
g iRERREE i ARRNRE 1 I T il
E L ] L [ 108 ar s o8 o r'rlilill' m3 L] (Ll L1l T L1 ‘v::‘-! 'p-:“_\' -'r':,:..“._";,“.:r;:;f L ia] L) e 1”7 L] [l 1830 il nx mil.| m 1033 L) ny 1938 [ 140 LLL I E
- L T GREEW WTW. POWER PLANT 1RG5 | T i T/kgﬁﬁlfmﬁm f [ I - .
f;‘ | T [ F
23 £
Sip. -2
g’é: T .o%i
;‘EE" POWER PLANTS O3 14,1.2.3.4 AND 4A EE
B
B ¢

COLORADO -BIG THOMPSON PROJEGT OPERATION DIAGRAMS FOR UNIFORM ENEAGY ASBUMINIG HOWDING {00,000 A F In QRAMBY RESERYGIR ON OCTOBER FIRST S4%-41-92ERT
' fenaad Tec.r, B4



L

™

¥86

natural South Platte water supply is deficient, gemerally after July
first. The tunnel diversions will be reduced at the time Erstern Slope
run=off is at its peak in the summer, in order to permit -the use of Big
Thompson water for the generation of hydko-electric energy. Present
plens propose having in storage in Granby reservoir at leest 100,000
acre~feet each year on Qctober lst for the generation of winter energy.

Studies were made to determine the smount of water that will
be avallable for diversion by the project and the amount of ensrgy that
can be generated for such a period as 1902 to 1941, Since sufficient
records were not available during this period to determine the manner in
which the demand for the water for irrigation purposes ﬁill vary, this
demand wes disregarded and the project was operated on the basis of pro-
viding a fairly uniform supply for the generation of energy. The results
of the basio study were checked with the results of an operation based
upon the specific limitation contained in the contract.

Drawing No. 92227 shows the results of the basic stﬁdy. The
drawing consista of three parts, the upper omne of which indicates the
storage contemts of Granby reservoir by months fram 1902 to 19L1. The
middle part of the drewing indicates the average daily tunnel diversions
by months for the same period. The lower portion of the drawing indi-
cates the number of kilowatt~hours, in millions, generated by all the
powar plants of the project for each month of ths.period. The energy
generated by the Eastern Slope plants, that generated by power plant Ne.
5+ and the energy used for pumping are ‘all shown separately om the draw-
ing.

Summary table No, 1 in the appendix indicates the emount of
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water available for diversion through the tunnel by months for such a
period as 1902 to 1941, This does not include approximetely 12,000 aore=-
feet available from Meadow and Strawberry creeks. It is assumed that
this water is about enough to teke care of the evaporation from the West-
ern Slope reservoirs, and other losses., The average annual amount of
wator available for diversion during the period was 309,900 acre=-feet.

The totel amount of energy thet can be gensrated by this water
by the Eastern Slope plants is 708,700,000 kilewatt-hours per year. The
average that can be gemerated by power plant No. 5 for the period under
consideration is estimeated at 113,100,000 kilowatt~hours per annume About
98,200,000 kilowatt-hours per annum ocan be generated by the use of Big
Thompson water. An average of 43,500,000 kilowatt=hours per ennum will
be required for pumping at the Grenby pumping plant., The average net
amount of energy therefore that can be gensrated by the power plants of
the project for such a period as 1902 to 1941 is 876,500,000 kilowatt-
hours. This, however, is not all firm ensrgy.

It may be noted from the drawing that the years of lowest run-
off for the poriod 1902 to 1941 were 1934 and 1935, The period when the
least emergy was available was the seven-manth periocd extending from
October, 1934 to April, 1935. The emount of emergy available during thosé
months averaged sbout L0,000,000 kilowatt-hours per month, or at the rate
of 480,000,000 kilowatt-hours per annum.

With peaking facilities provided for the Eastern Slope plants,
enough steam capacity exists in the Northern Colorado interconnected
systems to firm the output of the project plants to 720,000,000 kilowatt-

hours per year at the plants., It is contemplated this firming would be
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done by furnishing off-peak energy from the operating steam plants, pro-
ject water to be stored in the ponds during those hours, this water then
to be released for the generation of emnergy by the project plants during
the hours of peak demand. In the calculations no reserve steam capacity
was contemplated to be used for firming project emnergy.

Table Nes 3 in the appendix is & summary of the net energy pro=
duction of Bll project plents. Table No. L indicates the moenthly produc-
tion by eech plant for the period 1902 to 16L41. Table No. 5 indicates
the quantity of energy necessary to be supplied during off-péak periods
by steam plents to firm the projeot energy to 720,000,000 kilowatt<hours
per yesar. It may be noted that there are sixty-seven months out of a
total of four hundred and eighty when off-pesk steam energy would have
been required.

Tha provigions of the contract between the Unlted 3tates and
the Northern Colorado Water Conservancy District (see page 8 of this
report) would limit the generation of fim energy to about 750,000,000

kilowatt-hours pef annum summarized as Tollows

Energy 1,000,000 kwh.

Source _ per Annum
Tunnel diversiong 255,000 A.F. . 583
Biz Thompson o8
Plant Wo. & 113
Totel 794
Energy required for pumping o
Ket 760

The sbove is on the mssumption that water at all times would be available

in amounts of at least 255,000 acre~feet per amnum for diversion through
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the tunnel. However, in such a period as 1902 to 19,1, perieds of low
water supply would limit firm energy gereration to about 480,000,000
kilowati~hours per annuﬁ without aid from steam plants, and %o about
720,000,000 xilowatt-hours per annum if existing off-pesk steam oapaci~
ty is used for firming project enﬁrgy.'-Therefore, the project can be
operated as outlined in this report without vieclating the provision of

the contract quoted on page 8.

COST QF GENERATING AND DELIVERING
EIECTRICAL ENERGY FROM PROJECT

The cost of gensrating and delivering energy ifrom the project
ic made up of the following itemss
1. Armmusl repayment and intgresﬁ on that portion ¢f the projact
allocated Lo power.

2, One+half the annual operation and maintenance e xpenso of the
joint feabtures.

3 The annual operation and maintenance expense ol the power plants
and powsr canals.

L The annual depreciation chargeablc %o power.

The contract between the United States and the Northern Colo-
raedo Water Conservancy District allocates $¥25,000,000 of the cost of the
project to irrigaticn., The allocetilen to power, therefore, for the pur-
pose of this report is estimated at §L0,000,000. A repayment period of
LO years at 3% interest on that portion of the project alloceted Yo power
is assumed.

The contract betwesn the United State. and the District provides

that the cost of operating the following features shall be borne by the
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United States {power):

FPower Plant No.
Powsr Plant No.
Power Plant No.
Power Canel No.
Power Plant No.
Pawer Canals No. 3 and No, 3A
Power Plant No,
Power Canal Nc.
Powar Plant Ne.
Transmission lines except the ome between
Power Plant No. 1 and the Granby
Pumping Plant.
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The contract provides that the cost of operating and maintain-

ing the following works shall be borne by the Districts
North Poudre Supply Canal
North Poudre Pumping Plant, and
The St. Vrain Conduits.

The contract provides that the cost of operating and maintain-
ing all other works, not listed above, shall be borne esqually by t.ha
United States and the District. The ammual operation and maintenﬁme
cost of these femtures is estimated at $1L0,000. The amount chargeable
to power is $70,000 per annum.

Annual operation and maintenance of the power features is
estimated at $4,10,000¢ The details of operation and maintenance esti-
metes are given in Teble No. 7 of the Apoendix.

The total cost of the depreciable items of the power features
is estimated to be $11,953,000. The details of these estimates are given
in Table No, 8 of the Appendix. It is assumed that these depreciabls
items will heve a life of 30 years. A sinking fund is assumed %o be

set up for 30 years at %% On this besis the average annual deprecia=-

tion chargeable to power is estimated at.$251.000.



In order to firm the output of the pr:ject power plants to
720,000,000 kilowatt-hours per annum st the plants, or 6L8,000,000 kilo-
watt=hours at the market, it is estimated that for such a periocd as 1902
to 1941 it would be necessary to purchase an average of 15,300,000 kilo-
watt=hours of off peak steam energy per annum. These purchases would be
made in only 1l years of the LO year period, but the purchases in those
years would be in such smounts as to make the averege for the entire L0
years 15,300,000 kilowatt=hours. It is not known how much this off-psak
steam energy would cost the United States. Essentially it is only fuel
replacement energy, the cost of which in this region, including o;erhead,
1s sbout 2 mills per kilowatt=hour., However, for the purpose of this
report a price of 5 mills per kilowatt=hour at the market was assumed.
The average annual ocost of the purchased steam energy therefore weas as«
sumed to be 269,000

The total annual estimated cost of gemerating and delivering
the project energy is §2,528,000. It is estimated that for such a
period as 1902 to 1941 an sverage total of 890,300,000 kilowatt=hours
of energy would be available per annum, from the project, 648,000,000
kilowatt~hours of which would be firm ermergy and 15,700,000 kilowatt=
hours of which would be secondary energy at the market, transmission
losses being estimated at 87,600,000 kilowatte~hours, The estimated annu-
al revenue from the sale of secondary energy at 1.8 mills is $279,000
leaving the sum of §2,249,000 as the cost of generating and delivering
the firm energy, which is at the rate of 3.47 mills per kilowatt=hour.

The assumed market is wholessle and not retail.
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 COLORADG = BIG.  THOMPSCN PROJECT

SUMMARY OF ESTIMATED COST OF GENERATION AND TRANSMISSION OF FIRM ENERGY

) Poaking
ITEM Project
TOTAL COST
Total Estimated Cost of Project $65,000,000
Cost Allocated to Irrigation 25,000,000
Cost Allocated to Power . 0,000,000
ANNUAL COST :
One Belf of 'nnual 0 & M of Joint Features 70,000
hnnual Depreciation Chargsable to Power 251 ,000+%
Annual O & M of Power Plants : 110,000
Annual Repayment & Interest Chargeabls
to FPower ’ 1,728,000%+
Average Annual Cost of Purchased Steam
Energy at 5 mills per Kwhe - 69,000
Total Estimated Anmmal Cost of Energy $ 2,528,000

COST QF ENERGY PER KWH.
Estimated Annual Revenue from Szle of
Secondary EZnergy at 1.8 mills per Kwh, 279,000
Total Estimated Cost of Firm Energy 2,249,000
Estimated Cost of Kwh, of Firm Energy 3 ,003L7

* Depreciation Assumed on Besis of Sinking Fund, 30 years at 3 per cent
** Repayment Pariod Assumed as [0 Years with Intersst at 3 per cent

ESTIMATED AMOUNT OF ENERGY AVAILABLE FOR SiLE BY PROJECT

Yillions of ¥Kwh., at Market

Pealking

Project
Average Anrual Firm from Project Plants 63112
Avarage Annual Purchased for Firming 13,8
Average Annual Firm Energy [ )
Average Annunl Secondary Energy 15447
fverage Annucl Total Energy ot Market .
Average Annunl Losses (10% of Gmneration) B7.6

Average Anmunl Total Genorated & Purchased Energy 590.3
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ESTIMATED POSSIBLE TIME OF COMPLETION OF PROJECT

The feature of the project which heretofore has been consider-
ed the one requiring the longest time to complete is the Contimental Di-
vide tunnel. On December 3lst 27,961 feet of the tunnel had been driven.
This is LO% of the total length. If the work can proceed without inter-
ruption, end if excavation conditions are no worse than have been en-
countered to date, the driving of the tumel can be completed by the
middle of 1943, Drawing No. 91740 indicates rctual progress on the
tunnel to date. Estimated progress is a8lso shown, which indicates camn=
pletion during 1943,

Green Mountain reservoir and power plant will be ocmpleted on
or hefore Phy,-lQh}. Various features such as roads, camps, end trans-
mission lines have been finished. A contract hes been let for the cone
struction of the diversion tunnel for Granby reservoirs If sufficient
funds are made availeble it is estimated esseniial features for the
operation of the principal power plents of the project can be completed
by the end of the fiscal year 194, and that all power plants can be
placed in opsration by the end of the fiscal year 194L5.

To insure the successful operation of the power features of
the project, Granby reservolr, pumping plant and canal, and Shadow
Mountain lake, must be finished on or before the complatiOn of the tunnel.
Granby reservoir is the principal regulating reservoir of the project.
It intercepts all the water tributary to it. The pumpiqg plant which
is en essential part of the reservoir umit; pumps the water to Shadow
Mountain Lake from which it flows to the tunmel. Without Granby reser=

voir little firm energy can be generated by the project., This situation
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i1g graphioally shown on Drawing No. 917L2. It may be noted that without
Granby reservoir during the winter perilod tiumnel diversions would be
negligible, averaging probably less than 20 second feet, The total firm
energy that can be generated with the reservoir in operation is estimated
et about 180,000,000 kilowatt=hours per annum. Without the reservoir it

is estimated at about 2),,000,000 kilowstt-hours per annum, or & reduction
of sbout L56,000,000 kilowatt hours per year. This indicates the necessity
of having Granby reservoir in operatlon when the tunnel goes into oper-
ation. )

The attached diegrams indicate what appears to be a logisal
construction scheduls to insure the operation of the major power plants
by the summer of 19LL and the operation of all plants by the summer of
1945. The dates of commencement of the essential features are shown on
the diagram, togetlsr with the dates of campletion. The amounts of funds
necessary are shown oﬁ the lower portion of the diagram, The following
teble shows the amqunts of funds required in accordance with the above
suggested sohedule)

For Power For Power and
Features Only Irrigation Features

Total eppropriations and

pllotments to June 30, 1942 $11,050,000 $11,050,000
Required for fiscal year 1943 18,055,000 2l, ,005,000
Required for fiscal year 19LL 15,090,000 237,065,000
Regquired for fiscal year 1945 7,666,000 64876 ,000

$1,7 ,861 ,000 365,000,000
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ANALYSIS OF THE POWER SYSTEMS IN THE TERRITORY TRIBUTARY TO THE

COLORADO-BIG THOMPSON PRQOJECT

By H., S. Sands

Power systems in Northern Colorado, Wyoming, and Western
Nebraske are tributary to the project and ere in the main inter~
connected. Drawing No. G324 shows the principel power systems of this
territorys The systems of the U. S. Bureau of Reclamation are shown in
reds The projected plants proposed to ve constructed by that agency
are shown in open red syﬁbols, end the proposed ' -ansmission lines are
ghown by dotted red lines,

It will be noted from the drawing that a transmission line be~
twgen Leadville and 3alida is proposed to connect the Central System of
the Public 3ervice Company of Colorado with its Alamosa-8elids system.
Another line is proposed between Fort Garland and La Veta to connect
the Alamosa-Selida line with the, system of the Trinidad Electric Trans-
mission Rallway and Gns Compeny. Although by'these proﬁosed connections
the Salide-Alamosa and Trinidad territories, together with a portion of
northern New Mexico, will become tributary to the projoct plants,.yet
it is doubtful whether any power will be actually delivered by the pro-
jeet to these outlying systemss They are, therefore, not considersd
further in this report.

The data for the compilation of this roaport were obtained
from questionnairos submitted to all the systems involved in the de-
seribed territory. Theose guestionraires called or actuel kilowati-
hour and peek data Gp to December 1, 1941 and an estimate of the kilo=-

watt-hours and peaks for the month of December, thus bringing the
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report up to January 1, 1942. Thoy wero also as'ed to give the capaci=-
ties as of January 1, 1942 and the oxpocted ndditlons to capacity up to
January 1, 1946,

Table 9 gives a list of the various systems included in
Colorado, Wyoming, and Western Nebraska, together with the dependable
capacity, reserve capacity, the net assured capacity, the 1941 peak in
kilowatts, ond the 1941 lonad in kilowntt-hours. It will be noted that
the dcpendable capacity is new 257,521 kilowntts, and that tho reserve
capacity is 38,282 kilowatts, leaving a net assured capacity of 219,239
kilowatts as tho system is now operating.

In the entiro area all the systems are interconnoetad with
tho oxception of the Sterling-Brush system of the Publie Service Company
of Colorado, City of Fort Collins, and City of Longmont, Colorade, and
City of Alliance, Nebraskan. Tho intercenncetion of.the first three with
tho present Intarcomnsctod system is comparatively simple of accomplish-
ment. The connection of Alliance with the systgw will ontnll the build-
ing of not to exceed 15 miles of transmlssion lines. If all four were
interconnected, it would increase the not assurod capacity by 9,282 kilo-
watts, bringing the total not assured capacity up to 228,521,

The 1941 simulinneous paak on the systom is 180,479 kilowatts.
The new munitioms plant at Denver is not taking its full demand as yet
from the system, and it is somawhat problematical just what that full
demand will be, but a conservativo estimate is thoat it will incroease
about 1,000 kilowatts above its prosent demand. Prosuming that the in-
terconnsetion is made with the systems of Sterling=-Brush, Fort Collins,
Longment, and Alliance, subtracting from the net assured capacity of

228,521 kilowatts the actual ponk of 1941 and the additional capacity
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resorved for the arms plant, a totel of 18,479 kilowntts, there remains
an ovailable capacity of Ll,0lL2 kilowntts, with possibly soms adjustments
required in thc transmission system, dopending on any shifting of load
center.

Datn are avallable giving the actual.pcaks of 1939 and the ex-
pectod increase in peaks contemplntod by tho wtilitios themselves, the
prognostications, in some instances, being up to 194l and in some in-
stancos up to 1949, Chart X shows these peak domands and they aro re-
garded herein as the normal growth of the systoms invelved. It 1s in-
teresting to note that the 1940 nctual peok came within 0.2% of the
previously estimated peak for 1940. There is also shown the nctual 1941
poak which is 11,859 kilowatts anbove tho estimated narmal peak for 19,1,
and this increase is presumed to be centirely due to wor activities. No
attompt is made to estimnte any future growth in the market above the
normal. Under present war conditions it is anticipated that the growth
will be rapid, due to increased war activities of various kinds.- Chart X
also shows the dependable and not assured capacities of all the various
systems on January 1, 1940 and January 1, 1942, and the contemplated in-
creases in dspendable and not assured capacities up to dJanuary 1, 196,
On this chart, it is prosumed that the interconnections alluded to above
will be made as of Ogtober 1, 1942,

Table 10 shows in detail the contemplated additions to the
system capacity by years, showing jvst when it is expocted various ad-
ditions will be made to-privnte utility systems and to the Colorade-Big
Thompson Project, Table 10A shows these increases added cumulatively
to the dependable eap;city as of Jonuary 1, 1942; changes in reserve

necessary to account for interconncetion as above noted, and for neces-

sary inereases in adequate reserves; and the resultant net assured capacity.
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The fellowing rocapitulation indicatos the aren net assured
cnpacity {asswning intorcommection of Storling=-Brush systom, Fort Collins,
Longmont, and Alliance with the larger system) for the poriod December,
1939 to Decombor, 1945 and tho simultoneous puaks of the orea for Deccmbor,
1939 and 1940 and tho area ponk for 1641, including 1,000 Xilowatts for

Denver Ordnance Plant not shown in Table 9 or Chart Xt

Chort X

Dec. '39'Dec. 11,0:Decs '11:Dec. '2:Dsc, _'L|.5=Dec_. 1 :Dec, L5

Net Assured : : H

Capacity (kv): 190, 1489 190 1,89 :228 521 209,161 258,261 1369,861 :397,2214

Area Peak (kw) 150,&56 :159,507 18&,&?9 ; ? ; ? : 7 : 7
H 1 : 3 : :
Avallable H : : : : : :
Capacity (kw): L0,033 : 30,982 : 4,02 :+ % : 7 : 1 T 1
H H t 3 :
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COLORADO WATER CONSERVATION BOARD — ENGINEERING DEPARTMENT.

TABLE NO, 1 COLORADO-BIG THOMPESONE PROJECT
DIVERSIONS THROUGH CONTINENTAL DIVIDE TUNNEL
(cperetion Assuning Helding 100,000 Aore Feet in Gremby Reservoir on Ootober Firat}
Valusa in 1000 Acre Feet
YEAR | JAN. FEB. MAR, AFR. MAY JUNE | JULY 1 AUG. SEPT. OCT. | NOV. DEC. | ANNUAL [WATER

Jdgonk ; 25.81_ 2% 1 25,8 N S
[ oe} 258l 2301 2s.8) ez, 8.8 Sali  37a3 250 i  2h.7i . 19.3 18.8:  19.3).. 2328} 25%1]
03 19.3 17.6 19.3 17.3 2.9 0.2 12,8 30,8 32,71 26l 258! 26Ul 250.8].229.3

al 260 ) 2l 2ei 284 18.5 L3 B 51 .. 28,3 32,7 3229 2.0 32,91 29%.1] 273.9
190651 21,10 21,1; 21,1} 211! 33.8| 28,4} 33.8: 33.8! 327 27.0: 27.01 27,0 327.9]| 3Ll.7
0] 2701 2701 2701 27,3 27,0 . 18:1] 192, 3%.71 32,7 %8 T 3%8| 339,31 320.0

| o7 33,81 30,5| 338! 2.7[ 25.0 3.7 2.9 2h6i 3.7 338! 32,71 33,8] 320.0] 320.0]
08 33,8 31l.6 3%.8] 3.1 26,5 B3 .. 11.9 12.1 32,6 __3%.8/ 2.7 .33.8] 320.0] 320.0)
) 33,8, 30,5 33.8| 30.L| 2L.?2 L0 5e21...26e7 321 32,91 32,71  3%.8]|__ 319.1] _320:0
1910 Z3.8 20. 5 12,8 £27.8 1%.7 Gufs 23.0 28,9 ! 21.5 LLPE I2aT . 33.8 3100 20,0
1] %38 30.5! 23,8 2,6: 19,4 Q9! 13,1l 30,0, 26,11 _ 338 32,70 3%3,8! 320.5]..320.0.
12 73,8 a6 %%,8 32,7 22,6 2.8 Lo 2.7 32,7 3.6 _ 32.7! . 33,8 316.81. 320,01

133 33.8° 30,51 3%A1 30.2 1,9 7252810 260 2RO 33,8 RaT0_ %81 323,21 320.0]

U] 338 3a.5] 3380 3260 &2 58l 12,10 32,20 3,7; 338] 3270 33.8] 320.0| 320.0
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174..3%.8:! 30.5] 3381 32,7 o8 8.0 3.8 28.60 . 3l.7) 33,80 3.7 33.8; 32091 3200

| .18 Z%.81 30.5) 338 3270 _33.8 22,7 1. 33.8 30.1 22, _2%2 2B.21 _ 3.2] . 3B0.2] 393.9.
191 29,21 26.5! 29.2| 28, 2h.1 19,7 2207 _ 26u7) 27,3 3%e81 32670 _ 33,81 _ 333, 7] 320.0]
1920 33,7 2LA4 33,8 L 27.% 1.8 L6 2L9: 28,6 23,8 A2.70 33,8 21,21 321,20
21 25,8 in.5 33,8 22,7 32.B . 52,71 3h.8. 25.0¢  30.8. 305 . 292, _ 30.5 377:1]. 387.2]
22 32.8 30,5 23.8 30,7 1.5 L0} 171 2he0;  30.3:. 33.8;. 3.7 338 320,00 . 506.9 §
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31 T 5 ELI.AB 2715 26-:5 23.0 1715 21--‘5 25.5 26-:5 3.1'0 29-9 3100 3110& _iag.'_g
2] 31.0! 2R.2 3,0] 29,9 21,2 10,5 1781 ©2B.6: _29,9: 317, 304 _3)7] ._32.21._320,0)

33) 33,70 A8 30,70 3061 PG4 W00, 177! 29.8: 30,30 _.27.90 _.27.0i . 27,91 308,81 320.0
3l 27.9 1M~ 27.9 27.0 17.7 20,8 27.11 2795 .. P7.0 7.l . 17.0 17 280.6)_ 311.6
1935 174 15.7 170 | 17.0 28,3 7.6 135 3La3 . . 32.71.. 220 21,61 20,0| _ 2LA.5]. 232.7]
2Lp . 2.0l 20,81 22.0[ 2500 1641 Ge8 i 19,7 2245 _ 32,5 . 302 30053085 . 279.2] . 251.0

371 3181, 2PR.A . 2181 30.5] _18.2 2.21 2L3 30,21 30,50 2L0i _ 20.0.. .21.01 2885 310.0

28] 2.0 1.0 23,0 19.6. 21,1 a7 202i  3)a7 i _ 2Bl .. 29h! 280 2941  267.5] 2L2.7
39 29,0 247 290 P82 18.7 16,6 2ha kL 29.0: 284 22.3 Slef i 2231 299:0] 3200
1ghaf . 22,3 20,31 22,30 216! 15,9 Tehi 16,20 22,0: 21,61 19,5 :18.8 19,5] 227,41} 235.8]
1 19.51  17.70 19.50 18,81 17070 107 2he2 . 301 30.7 S P JO - Ty £
[iga 30.2 2760 20,9 2800 2111 "9 JAS. 268, 2.6, 3030 29.6. 30.6]  309.9 209.9]
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COLORADO WATER CONSERVATION BOARD — ENGINEERING DEPARTMENT.

TABLE BQ. 5 ' COLORADC - BlG THOMPSON PROJECT

DEFICIENCIES IN ENERGY PRODUCTION BELOW 60,000,000 K. W. H,

(Operetion Assuming Holding 100,000 Acre Feet in Granby Reservolr on October Firat)
Values in Million Kilowatt Hours

YEAR| JAN. | FEB. | MAR. APR. MAY JUNE | JULY | AUG. SEPT. OCT. NOV. | DEC. | ANNUAL
1901 1. .. N ’ 329 2.2 i 1.0
1902 ] 1.3 Gely 2.0 [N 2.6 i 5.5 0.1 2.1 1.1 1648 | 15.9 732
1903 | 16,2 | 20,0 1 17.3 18,6 : P 1ed 0.2 73L
l190h 1 0.5 J1e7 13 3.6 ' ' 10,1
1905 ' _ 0.2 0.2
1906 | 0.7 1.0 2.1 _ L.l
L1907 % :
11908 | ]
1609 . IR NS A A A (U DO M RA—
1910 Leg ! L.5 ) ULl

_______ No Deficiemoles fram Jenuery, 1911 tio December, 1930, Inolusive, /
1931
19352
| 1933 ,
193§ - D VL. S S S R S o 6.1 21,5 1 20,7 598
1903651 20,8 | 2.5 i 21.4 2247 Le6 | 545 Ged 10L.6
| 1936 .2 1 8.1 %) ) S o 191 o]
1937 ,’ : i 9Ly 11,2 10,2 30,8
11938 | 0. | 1,9 11.6 ;103 e g H Li7.2

6.9 | 10.5 fra 742 2.5 | 3 2.1 fa3 12,9 | 15.5 U3 a7.

1901 | 3L.s o3d.L ;1.0 G 3m), ;

~r4

44 080-41-91599 __ __,
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GOLORADO WATER CONSERVATION BOARD

TABLE NO.

54

COLORADO-BIG THOMPSON PRGJECT

SUMMARY .OF ENERGY 'PRODUCTION - AT ALL .BASTERN SLOEB POWER. PLANTS

(Operdtion Assuming Holding 100,000 Aore-Feet in Granby Reservoir on October lst)

Unit = 1,000,000 Kilowattehours

Power Plant Power Plant Power Plant Power Plant Fower Plant  Total
Year #1 & 1A #o #3 #ia #, All Plants
1902 152.6 299. 6 85.2 l2.2 61.7 6li1.3
03 166.2 316.Y g2.4 b3.7 69.5 708.2
ol 191.6 386.0 105.9 L9.3 79:3 812, 1
05 232.5 293, 2 107.7 60.0 81.9 875 3
06 21L.0 39%.6 108. Lt L1.6 85. 2 8L2.8
07 207.5 L14. 6 11%.8 Lé.2 82.9 865.0
08 202.3 L15.3 11,1 2. L 82.L 857.5
05 208.9 413.7 113.8 Lé.7 8l 7 867.8
1910 198. 3 265.4 102.0 LO.3 59,0 765. 0
1911 201.1 398.8 111.1 Li0.2 78. 1 829. 3
12 206, 8 L1z, 11h.1 L5i6 83,5 863,14
13 201.9 230.6 109.8 hoo 1 7%.9 816.3
U 206. 3 L1L.6 11%.8 h6e9 85.4 867.0
15 200,2 395.9 1114 Lo.1 76.8 82l. Lt
16 202.1 Llt. 4 11,1 L1} 83.2 852, 2
17 211.6 L1L.é 113.8 50. 6 82.7 87%. 3
18 238.4 Lo2.7 109.2 59. 9 66.0 876.2
19 210, 3 3707 103. 0 56. 1 6. 8 808.9
1920 209.5 L18.1 113. L 53, 8 83.1 878.2
1921 237.1 Lo6. 5 110.4 59.2 9.1 882.3
22 201.3% 385. 3 107.0 5l © 66.6 8i.2
23 209.3% LU 6 113.8 51.3 83.5 872.5
2l 208,1 115.7 11h.1 L6, 1 85.0 B69. 0
25 198.5 374.0 10h. 3 1o, 3 654 3 782. 4
26 208. 5 LiL.6 112.8 19.6 87.2 87%.7
27 201, 2 L03. 0 112.9 Lo, 2 79. 8 837.1
28 236.2 L13.0 113. 5 53. % 82.3 898. 3
29 203.6 Lil.2 11%.8 L5.7 8%.3 860.6
1930 200.7 382.1 108.4 Lo. 3 70.5 802.0
1931 197.2 3L9.7 .99.4 sha Ly 6L.0 76h.7
32 206.1 385, 0 106. 8 55, 8 71.9 825.6
23 200. 0 382,2 105. 4 gl 1 76. 4 818. 1
3 178.0 312.6 88.2 50. 1 53. 1 682.0
35 160, 1 21L.9 86.1 L2.7 66. 14 670.2
26 182,2 368, 5 101.1 52.0 81.5 785.%
37 187.0 358.6 99.9 8.1 75.3 768.9
38 17L4.5 352.3 96.7 L6.6 79.0 75h9.1
9 190. 4t 3L1.L 96.3 52,k 61. 702.2
1940 15.2 267. 1 76.2 Lo.8 504 3 579.6
hverage  199.5 382. 3 105. 6 L7.9 7h.9 810.2
(1902-L0)
Percent 2.6 L7.2 13.0 5.9 9.3 100. 0
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COLORADO WATER CONSERVATION BQARD

TABIE NO. &

COLORADO-BIG THOMPSCH FROJECT

DESCRIPTION OF PRINCIPAL FSATURES WITH ESTIMATED COST

Shaet 1 of 2 Bheets.

(Bstimated cost ls that mads by the Unlted States Buresu of Reoclamation on June 11. 1539)

CONTINENTAL DIVIDE TUNMNEL
Inder Roolky Mountain Hotlonal Park from Grand Lake
to Estes Park, comorets lined, 3' 6" in dimmeter.
Test Portal on Bast shore of Grand lLakae,
East Portel on Wind River, S milea 5.W. of Estea Purk

RESERVOIHRS

GREEN MOUNTAIN :
On Blus Rlver in Swmilt County, 15 miles above
Kremmling. 52,000 A.F. of storsge for replacemsnt

GRANBY
On Coloredo River in Grand County, 4 milea N.E. of
Granby. 20,000 AJF. of dend atorage.

SHADOW MOUNTAIN LAKE
On Tolormdo River just below Grand Lake with wmter
surfaoce at same slavation as Grand Lake,

HORSETOOTH
L miles duo west of Fort Collina betwwen Big Thompson
and Cache la Foudre Bivers.

ARKINS
Or Buckhotn Creek, tributary of Big Thampaon Rlwer,
8 milos N.W. of Loveland.

CARTZR LAKE

8 wiles S.¥. of Loveland betwpen Big Thompscn and
Little Thampson Rivera :

GOLLECTION AND FEEDOER CANALS

WILLMM CREEK CANAL
Diverts wnter fran WMllow Cresk into Grenby Reservolr.
Polnt of diversion 1s 6 mlles above junctiom wilth
Coloredo Rivor.

UEADCW CREEK AND STRAWBERRY (RERX CANAL
Mrortdwatar fron tributories of Praser River to
Granby Hessrvoir,

GRARDY PUMP CANAL
From Granby Pumping Flant ot Granby Ressryoir to
Shadow Mountain Lake

HORSETOOTR SUPPLY CANAL
From Power Plemt #,A {Power Conduit Mo. L) to
Horsestoocth Reservolr.

CARTER LALE SUFPLY CANAL
From Powsr Comdult No. 4 to Carter leke Reservoir

ST. VRAIN FEEDER CANAL
From Carter Lake to 8t, Vrain River

BIG TH(MPSON FEEDER OCANAL
From Carter Leke to Cottonwood Creek, tributary of
Big Thampaon HRiver.

POUDRE FEEDER CANAL
From Horsetooth Beesrvoir to lewstons Cresk and
Poudrs Valley Cenal

POUDRE VALLET CANAL
Enlorgement of Canal from 500 to 750 su. ft. par sec.

KORTE POUDRE FEEDER OANAL
Prom North Poudre Pumping Plant on Poudre Valley Canal
to North Poudrs Canal

ESTIMATED COST

Total
Llangth 13.07 milea. Capaolfy 550 o.f.s. $10,314L,000
Capacity Maximum Hoight
Aore Feet Surface of
Area Aorea Dar Cost
152,000 2,100 258 $5,211,000
L&2,000 6,93 223 34,066,000
For regu-
lation omly 1,356 35 $ 505,000
96,000 1,513 88 46,006,000
50,000 29 155 43,134,000
110,000 1,150 243 42,720,000
$21,442,000
Length iles Capscity o.l.8. Cost
14.58 1,000 $ 733,000
L.67 500 § 13L.000
L.80 900 4 las,000
.88 250 $1,208,000
8.78 300 $ 711,000
976 300 4+ 369,000
53T 1,000 $§ 155,000
L.75 1,000 -
0.73 Loo 4 633,000
3.56 T50 $ 11,000
5.98 150 & 129,000
$ L.501,000

05141916081
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COLARADO WATER OONANRVAUILN DOARD
TADIR WO, & Shewt 2 of R Jbests.

COLORADO-BIO THOMPSCE PROJEO?
DESCRIPTION OF FRINCIPAL FEATURES WITH BSTIMAYED 00ST
{Ratimatsd oost in that made by the Unibed Statds Burwsn of Reclemation aa Jooe 11, 1939)

ETINATED QOST
b4

mounb brought forward 36,457,000

Longth Miles Capaoity o.f.m. Cont

POWER CANALY

POWER GAMAL ¥0, 1 .
From Beat Portal of Continental Mvide Tumasl
to Powsr Plant Ho. 1. .71 550 $1.263,000

POWERL OANAL ¥0. 2
Fram tallreos of Power Plant No. 1 morosa the Big
Thompsen River and then downstresm slong the north
side bos Power Plant ¥o. 2, 10.62 650 $2.560.000

POWER CAHAL FO. 3
From Tallrace of Power Plant No. 2 meross she
North Fork of the Thompaon Biver snd downaireem
to Power Flant Wo. 3. 2.80 650 $ 568,000

POWER CANAL ¥O. 34
From diversion dem in Big Thampson River, through
& tunnel to the Narth Fork st the slevetlm of
the tellwstsr at Power Plant No. 2. 0.39 450 $ 113,000

POWER OANAL KOs L
From Tellraos of Power Flant Ho. 3 sorcss the Big
Thompson River and downstresm on the south side .
to Panatocks for Powsr Flants ¥o. L, wnd Wo. L. L.75 750 $1,289,000

¥ 5,813,000
Effective Plapt Capaclty Humber
Hoad Fost Qelals 'FI' . L of Unjte ODost
POWER FLANTS
GHERR MOUNTAIN PCWEE PLANT RO. 5
12-1/2 niles S.B. of Krecnling om sast bank of Blus
River imedistely downstrasm from Green Mouptein Dem. ee5 1500 24,000 2 #,6e7,000
FONEE FLANT Ho. 1
O Bouth bank of BAg Thompson Elver abhout one~belf
mile oast of Eates Park. 7ol 550 30,000 2 #1,778,000
POWER PLANT NO. 2
On south bank of Xorth Fork of Thaanpwon Elver ome-
half mile ¥.N. of Drake just sbove junchion wibh
Big Thompmen River. ' 1,195 550 50,000 2 8,325,000
POWER FLART WO. 3
Oo north bank of Big Thompson River ane-half mils
sast of Loreland powsr diversion dam. 328 550 13,000 2 4 645,000
POWER PLANT ¥O. L
On south bank of Big Thompaom River two mliles sast
of Cedar GCove just below Power Plant Noe LA 550 Lot 16,000 1 $ 760,000
PONER PLANT KO. LA
On south bank of Big Thompson River two milas sast
of Gedsr Cote Just above Powor Plank Wo. L. 30 250  T.000 1§ l2o,000
$ 7.575.000
MISORLLANEOUS
GRAFBY PUMPING PLANT
On north shors of Gramby Reservoir six miles south of
Grand Lake. To pmp weter fras Oranby Reservoir into Effective Dsad Qapasi Ly
Oranby Pmp Canal to supply Thedow Mounmtain Lake end Max. 900 cefen.
Continental Divide Tunoel. Mesn = 130 ft. Min, 550 o4fsde 41,250,000
RORTH POUDEE PUMPING PLANT
(o banke of Poudre Valley Cunal sbhout 8 miles W.W, of Bffeotive Head Capaolty
Fte Collins. To supply Harth Poudre Cenml. 187 £t 150 o.f.Ba $ 200,000
ABEINS BEEERVOIR INLET CANAL
Bean Big Thompson River just below diversim Sem of Capaoity
Handy DMtoh to Arkins Resorvolr. Length = 2.33 mi. 500 0. fima ¢ 352,000
COLGRADO RIVER INPROVEMENT
Above Kreomling to maintein fishing and to adjush
preaant irrigetion system to sltersd omditians. § 300,000
TRANSMISSICR LINES AMD SUBETATICHNS
To omnest ths various powsr plants and pumping units
of the project ss well as trenmaiesian-of power to market
inoluding the Valmant stesm plant of the Publie Bervios
Cazpany df Colorsdo. 2,311,000
# b, Lk3,000
GRA¥D TOTAL 454,268,000

051-11-91500ug




COLORADO WATBR CONSERVATION BOARD

SUPPLEMENT TO TABLE NO. &

COLORAD{~BIG THOMFSON PROJECT

ESTIMATED ADDITIONAL COST TO PROVIDE PEAKING BY EASTERN SLOPE POWER PLANTS

ESTIMATED COST

Cost

(Total Betimated cost of Froject hy Unitad States Bursew of Reslamation, June 11, 1939)

POWER CANAL NC. 1A
Inbreased ocost of Power Canal No. 1 to serve both Power
Plant Nos 1 apnd Power Flent No. li.

NEW POWER FLANT WO. 1A
Located at Merys Lake between Emat Fortal of Continental
Dvide Tummel and Power Plent No. 1, sbout 3 milss S.W.
of Estes Fark, Plent oapaoity 550 aef.8. generating
8000 K.W,.

PONDAGE AT MARYS LAKE
Structures to provide suffisient pondege st Marys lLake
to enable daily pesking at Power Plant No. 1.

ADDITIONAL CAPACITY FOR POWER PLANT NO. 1
Flant oapacity inorsased from 30,000 K.R. to 40,000 K.W.
to provide for deily peaking requirements.

PONDAGE BELOW POWER PLANT No. 1
Strustures to provide surfioient pondage below Power Plent
Ho. 1 to eneble dally peeking et Power Plant Heo. 2.

ADDITIONAL CAPACITY FOR POWER PLANT KO. 2
Plant capacity inoreesed fram 50,000 K.W. to 55,000 K.W,
to provide for amlly peaking requirements,

PONDAGE BELOW POWLR PLANT NO. 2
Structures to provide suffislent pondege below Power Plant
No. 2 to enable dally peeking et Power Plent Na. 3. Plant
sapacity inoressed fram 50,000 K.W. to 56,000 K.W.

MISCELLANEODS
Additional Cost of Transmission Iinea, Subatations and
other misoellensous ltema,

BSTIMATED TOTAL COST OF PROJECT WITH PROVISIONS FOR PONDAGE
AND PEAKING OF ALL POWER PLANTS TO MEET DAILY LOAD REQUIRE=-
MENTS, BUT WITHOUT ADDITIONAL STORAGE ON EASTERN SLOPE.

ESTIMATED INCEEASE DUB TO R1SE IN FRICES SINCE JUNE 11, 1939

TOTAL ESTIMATED COST OF FROJECT DECEMBER 1941

$ 177,000

$ 708,000

$ 105,000

$1,988,000

$ 227,000

¥ 573,000

$ 127,000

§ 208,000

Total

$51,,268,000

$ 1,113,000

$58,401,000

$ 6,599,000

$65,000,000

051-L1~51600=3
Revised December 191
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Tablc Noe 7 Shoot 1 of 2 Shooets

COLORADO - BIG THOMPSON PROJECT

ESTIMATED ANNUAL OPERATION AND MAINTENANCE EXPENSE

ESTIMATED ANNUAL QPERATION AND MAINTENANCE

EXPENSE OF POWER FEATURES OF BASE LOAD PROJECT

Estimntod Expénse

HEADQUARTERS
Hendquarters at Power Plant No. 1 $ 1,000
Woreohouse ond Machine Shop at Powor Plant No. 1 6,000

POWER PLANT NO. 1
Power Plant No. 1, Switchyard and Ponstocks

(30,000 kw. at $1420) 36,000
Power Conal No. 1 15,000
Goneral Expenso : 8,500

POWER PLANT NO. 2
Powor Plant No. 2, Switchyard and Penatocks

(50,000 kw, 2t $0,90) 45,000
Powor Canal No. 2 20,000
Operators!' Quarturs at Power Plant Noe 2 - OO
Gonernl Expensa 10,000

POWER PLANT NO. 3
Powor Plant No,. 3, Switehyard and Ponstock

(13,000 kw. at $2.,08) 27,000
Powor Canals Noe 3 and No. 3 A 6,000
Operators! Quarters at Powor Plant No. 3 500
Goneral Expense 1,600

POWER PLANT NO, L
Power Plant No. L, Switchyard Ponstoek

(16,000 kwe ot $1.75) 28,000
Powor Plant No. L 12,000
Operators! Quarters nt Powor Plant No. L 500
General Expenso . %,000

POWER PLANT NO. LA
Power Plant No. LA, Switchyard and Ponstock
(7,000 Xw. ot $3.40) 23,800
Genoral Expense 1,600

POWER .PLANT N0, 5
Powor Plant Nes 5, Switchyard, Ponstocks and

Power Connl 36,000
Operatorat Quartors ot Power Plant Now 5 500
Goncral Expsnse ) 5,500

Fstimatod Total Amunl O & M for Power Plants

$ 7,000

59,500

75,500

35,100

L3,500

25,400

42,000

$288,000
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COLORAD) = BIG THOMPSON PROJECT
ESTIMATED ANNI.AL OPERATION AND MAINTENANCE EXPENSE

ESTIM@TED ANNUAL OPERATION AND MAINTENANCE
EXPENSE OF POWER FEATURES OF BASE LOAD PROJECT = (Continucd)

Estimntod Expensce
Amount Brought Forwnrd 3 206,000
TRANSMISSION LINES AND SUBSTATIONS
Tronsmission Line from Powor Plant No, 1 to Granby
Pumping Plant (15 miles ovorhoad, 13 milcs cable) § 2,200

Two Transmlssion Linos from FPowor Plant Noes 1 to
Valmont (103 Circuit miles at $12%. por milo) 12,800

Tronsmission Lino from Powor Plant No. L to urcoloy
(28,5 miles at $125. por mile) 5,600

Transmission Iino from Powor Plant No., L to North
Poudro Pumping Plant (23 milos at 360. por mile) 1,400

Transmission Line from Powor Plant Noe. 5 to Gronby
Pumping Plant and from Powor Plant No. 5 to Dillon

(75 miles at 3125. per milo) 9,400
Substntions and Switchyards = 110 kv, 26,300
Substntions = 33 kv, 3,000 67,70C

ESTIMATED TOTAL ANNUAL OPSRATION AND MAINTENANCE
RXPENSE OF POWER FEATURES OF B.SE LOAD PROJECT 355,700

ESTIMATED INCRE.Gi TN ANHUAL QPZRATIOE AWD MAINTENALNCE EXPBLSE
OF POWER FE.TURES Ol PEAKING PROJECT OVER BASE LOAD PROJECT

POWER PLANT NO, 1
Powor Plant No. 1, Switohyord and Ponstocks
(Capaeity Inerorsed from 30,000 kw. to 60,000 kw.) $ 1b,L0c 3 1h,L00

POWER PLLNT NO. 14
Power Plant No. la, Switchyard and Penstock

(8,000 lw, at $33,00) 21,000
Povnr Cannl Mo, li4. Inecrenss of Powor Cancl Mo, 1
to sorvo Powor Plants Noe. 1 and Mo, 1A 5,000
General Expcnsc 1,600 30,600

FOWER PLANT NO. 2
Power Plant No, 2, Switchyard and Ponstocks
(Capncity Incroasod from 50,000 lave Yo 56,000 kw.) 3,200 2,200

TRANSMI SSICE LINES AND SUBSTATIONS
Substntions nnd Switchyards
(Ineronsed Capacity at Marlet) 6,100 6,100

ESTIMATED TOTAL INCREASE IN ANNUAL OPERATION AND
MAINTENANCE EXPENSE OF POWER FEATURES % 54,300

ESTIMATED TOTAL ANNUAL OPERATION AND MAINTENANCE
EXPENSE OF POWER FEATURES OF PEAKING -PROJECT 310,000




Table No,. 8 Shoet 1 of 2 Skoots

COLORADO - BIG THOMPSON PROJECT

ESTIMATED COST OF DEPRECI.LBLE ITEMS OF POWER FEATURES

ESTIMATED COST OF DEPRECIABLE ITEMS OF
POWER FEATURES CF BASE LQAD PROJECT

HEADQUARTERS
Headquarters at Powor Plant Neoe 1
Narochouso and Machine Shop at Powor Plant No. 1

POWER PLANT NG, 1
Powor Plant No. 1, Switchynrd and Ponstooks
Powor Cannl Ne. 1

POWER PLANT NQ, 2
Powor Plont No. 2, Switchynrd and Ponstoclss
Powor Cnnnl No. 2
Oporators? Quarters ot Power Plant No., 2

POWER PLANT N0, 3
Powor Plant No. 3, Switchyard and Ponstock
Powar Cannl No. 3
Power Cannl No. 3A
Operators' Quartors at Power Plant Nos. 3

POWER PLANT NO, U
Power Plant No. 4, Switchyard ond Enlargod
Penstock for Feoding Horsetooth Supply Canal
Power Cancl No. L
Oporators! Quartors at Power Plant No. 4

POWER PLANT NO., LA
Powor Plant No. LA, Switchynrd and Ponstock

. POWER PLANT NO, 5

Powor Plent No. 5, Switchyord, Ponstocks ond
Powar Canal
Operators! Quartoers at Power Plant Noa 5

TRANSMI SSION LINES oND SUBSTATIONS

Transmissinn Line from Powor Flant No. 1
to Gramby Pumping Plant

Two Transmission Lincs from Power Flant No, 1
to Valmont

Transmission Line from Power Plant Ne. L to Gracley

Tronsmission Line from Powor Plant No. L to
North Poudre Pumping Plant

Trensmission Line fraom Powsr Plant Ho. 5 to
Gronby Pumping Plant and from Powor Plant No. 5
to Dillon

Substations ond Switchyards =~ 110 kve

Substations axd Svitchyards = 33 kve

ESTIMATED TCTAL COST OF DEPRECILBLE ITEMS OF FOWER
FEATURES OF BASE LCAD PROJECT

Estimatod Cast

3 80,000
80, 000

1,200,000
&75,000

1,650,000
98,000
10,000

132,000
{4,100
2,100

ho,000

560,000
66,000
1,0,000

273,000

650,000
18,000

297,000

592, 000
156,000

52,900

317,000
776,000
- 31,000

Anll

v 160,000

1,875,000

1,828,000

478,500

666,000

273,000

698,000

2,221,900

£8,200,400
8,200,000
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Tﬂ.ble NO - 8

COLORADC =~ BIG THOYPSON PROJETT

Sheot 2 of 2 Sheuts

DSTIMATED COST OF DoPiiCIABLE ITERNS O POER FRLTURES

ESTI/ATED INCREASE IN COST OF DEPRECIABLE ITEMS OF

POER FELTURES OF PILKING PROJUCT OVER BASE LOAD PROJECT

POWER PLANT NO. 1
Powser Plant No. 1, Switchyard nnd Ponstocks

POWER PLANT NO, 1A
Power Piant No, 1A, Swltchynrd and Ponstock

Pewer Canal No, 1A, Inoreasod Cost of Powor Canal
No. 1 to serve both Powor Plant No. 1 and No, 14

POWER PLANT NO, 2
Powor Plant No., 2, Switchynrd and Penstock

TRANSMISSION AND SUBSTATIONS
Substations and Switchyards

ESTIMATED TOTAL INCREASE IN COST OF DEFRECLALLE ITEMS

BSTIMATED TQTAL COST OF DEPRECIABLE ITEMS OF POER
FEATURES OF BASE LOAD PROJECT

ESTIMATED TQTAL COST OF DEPRECIABLE ITEMS OF POWER
FEATURES OF PEAKING PROJECT

Estimnted Cost

31,3L2,000

96,000  57%,%00
la1,050 121,050
145, 600 145,600

32,472,550
€all 2,473,000

,8,200,000

310,673,000

ESTIMATED INCREASZ DUE T0 RISE IN PRICES SINCE JUNE 14,1939 1,280,000

ESTIMATED TOT..L COST OF DEPRZCIABLE ITEMS

OF POER FEATURES, DEC. 191

+11,953,002



TAELE NO. 9

Capacities as-of January 1, 19,2

LOAD AND SUPPLY DATA FOR POWER SYSTEMS TRIBUTARY TO COLORADO-BIG THOMPSON PROJECT

systems.

Dependable Not Kssured 1911 Peaka 1941 Loads
Cepacity Reserves Capaoity kw., kwh-
TNTERCUNNEGTED SYSTEISS
PUBLIC SERVICE CO. OF COLORADO
Cantral System 165,500 29,000 136,500 120,150 556,670,324
Estes Park System 880 6080 200 Included with Included with
' Cantral System Central Systenm
Grand Junotion System L,710 1,350 3,360 4,800 15,968,140
CHEYENWE LIGHT, FUEL & POWER GO. 54250 1,500 32750 6,400 25,331,239
WESTERN PUBLIC SERVICE CO.
Western Nebraska System 11,h15 3,200 8,215 8,250 30,352,003
laramie System 6,250 3 000 3,250 L4700 21,609,570
MOUNTAIN STATES POWER CO.
Casper-Guernsey System l;,000 2,500 1,500 L 900 19,050,403
Big Horn-lander System 190 100 90 5,336 20,519,540
UNITED STATES BUREAU OF RECLAMATION
North Platte Project 1,800 1,800 0 5,077 23,043,004
Kendrick Project 10,000 0 10,000 2,354 12,99%.060
Shoshone Project 5,600 L,000 1,600 558 1,997s769
Riverton Project 1,600 800 800 L23 2,169,075
Colorado=Big Thompson Project No Generating Capacity 2,168 16,067,763
STANOLIND OIL AND GAS CO. 12,500 o+ 12,500 54962 33,948,591
FORT MORGAN, COLORADO 2,250 2,225 25 %00 3,252,290
LOVELAND, COLORADO 1,500 600 900 1,060 L ,291.450
RAWLINS ELECTRIC CO. 1,110 600 810 0 1,151,280
GLENWOOD LIGHT AND WATER CO. 200 200 0 200 1,1,98,360
CODY, WYOMING 150 150 0 0 1,254,480
BASIN, WYCMING 316 136 180 380 1,160,000
GRAND COUNTY LIGET, HEAT & POWER CO. 30 30 0 0 0
EREMMLING LIGHT AND POWSR CO. 1560 80 80 0 0
REDLANDS WATER AND POWER CO. 1, 1,000 0 Included with load Grand Junc. Syst.
WHEATLAND, WYOMING 156, 100 55 Inocluded with load No.Platte Proj.
MORRILL, NEBRASKA 72 72 0 Inoluded with losd No.Platte Prgi.
TOTAL INTERCONNECTED SYSTEMS 236,909 29,000+ 207,949 171,214 791,955,451
ISCLATED SYSTEMS)
PUBLIC SERVICE CO. OF COLORADO ‘
Sterling-Brush System 5,250 2,250 3,000 7,150 9,883 610
FORT COLLINS, COLORADO. 7,000 L, 000 3,000 2,760 7,925,623
LONGHMONT, COLORADO 3,322 1,032 2,290 1,300 6,757,200
ALLIANCE, NEBRASKA 000 2,000 000 1,800
TOTAL ISOLATED SYSTEMS 20,572 9,262 11,290 9,610 30,310,
ALL SYSTEMS OPERATED AS AT PRESENT 257,521 38,282 219,239 180,L79% 822,205,207
ALL SYSTEMS OFERATED INTERCONNECTED 257,521 29,0000+ 228,521 1804794 822,266 247
Hydro Capacity 53,340 * Aotually backed up by 12,500 kw. at Salt Cresk.
Steam Capacity 191,730 *» Largest reserve capuolty reported for any of the intercormected
Internal Combuation Capacity 2,451 # Bstimated simultanesus peak for the year. '
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TABLE NO. 10

CONTEMPLATED ADDITICNS TO DEPENDABLE CAPACITY
IN NORTHERN COLORADO, WESTERN NEBRASKA, AND WYOGMING
AFTER JANUARY 1, 194e

1942 1913
System ow. kw.
PUBLIC SERVICE CO. OF COLORADO
Central System 10,0008
WESTERN PUBLIC SERVICE CO.
Western Nebraska System 500i¢
FORT MORGAM, COLORADO
RAWLINS ELECTRIC (O. 1408
TOTAL PRIVATE UTILITIES 3 106,000
COLORADO-BIG THOMPSON PROJECT
(Construction as per Drawing 917hLk)
Green Mountain (¥o, 5) 21,600
Plants No. 1, 14, 2
Plents No. 3, L, LA
TOTAL INCREASE IN 640 31,600

DEPENDAILE CAPACITY

s ~ Steam
ic = Internal Cambustion

TABLE NO. 104

1oLl 1945
kw. kw.
255008
2.550
111,600
2l ,860

111,600 27,360

SUMMARY OF NET ASSURED CAPACITY AFTER JANUARY 1, 1942

Conditions as of January 1, 1942
Additions during 192
Reserve decreesad by interconnection
of isolated plants
Conditions as of January 1, 1943

Additions during 1943
Reserve increased by lncreese in
size of largest unit
Conditions as of January 1, 1944

Additions during 1944
Conditions ag of Januery 1, 1945

Additions during 1945
Conditions as of January 1, 1946

Dependable Net Assured
Capacity Reaerve Capacity
257,521 38,282 219,259

640
=9,282
758,161 29,000 229,11
31,600
24500
289,761 ILEO  Z58,5ET
111,600
, 31,500 359,861
27 2360
s 51,500 257 221



