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To The Directors of
The Golden-Littleton Irrigation District, G IdJ't'Y:tdo

Gentlemen:
As a feasible method of supplying additional water to

The Golden-Littleton Irrigation District, I have the following
plan to propose:

1st - The diversion of water from the Western Slope
through the Vidler Tunnel;

2nd - The utilization of stored waters from the Moun-
tain Reservoirs Company properties (Loch Lomand and Fall River
Groups of Reservoirs);

3rd - The construction and utilizationjof stored waters
from Cycler Reservoir.

The total amount of water available from these three
sources would be about as follows:

Vidler Tunnel . • . 1570 acre feet,
Mountain Reservoir Co. 1430 rr "
Cycler Lake 6000 tr "• • • . • •

9000 acre feet.
This increment of water would, in my opinion, be all

that the district needs, but if more is desired it can be pur~
chased later on.

To discuss this proposal more in detail
\l ,,""'-f'> ~_ Vidler Tunnel is a tunnel driven for mining and
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transportation purposes through the Continental Divide from the
head waters of Clear Creek on the Eastern Slope to the head waters
of the Snake on the Western Slope.

A ditch and pipe line can be constructed to convey the
head waters of the Snake through the Vidler Tunnel. Two square
miles of drainage area may be drained through the tunnel. This
drainage basin extends from 11,700 ft. above sea level to 14,340
ft. above sea level, having around its borders ~ray's Peak (14,341
ft.),Mt. Edwards (14,100 'ft.), and Ruby Mountain (13,500 ft.).
The slopes of this basin abound in cliffs and narrow defiles
which catch and hold the drifting snows, The average runn-off
of the higher part of the main range, from 10,000 ft. up, is 1,000
acre feet per square mile of run-off. This has been verified by
Government measurements on the Ten Mile, Gunnison, Grand and Elk

IThether or not the run-off from an exceedingly high
catch-basin of snow, such as this project commands, would exceed
the average or not, I cannot definitely state, but it is my opinion
that such a basin has a great deal more than the average run-off.
It is my opinion that, in the exceedingly high range, the natural
catch basins have fifty per cent more run-off than the wind-swept
ridges and domes, dUB to the drifting of snows. I am also of the
opinion, that the annual precipitation on the main range increases

250 feet
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with the altitude at the approximate rate of one inch for each
of altitu~~-;;~ve;~~s I have no reli~b~:~formation '\
~""~=., .....~

this basin does discharge more than the average, I will take
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1,000 acre feet per square mile as a basis of calculation. ---'=:\
\ square miles-will then give us 2,000 acre feet. In any diversion
\ there will be some loss, so I deduct 22.5% for loss and feel con-
I fident in assuring you that 1,570 acre feet yearly on the average ~
\can be diverted throughi;1lE!.3.idlerTunnel.j-"~-~-·wat~r would be\---_.__ ._-----------~--"'-"-"""--- -- -- -"_. ".",.- "

part of the water accruing to decreed right No.2 of the Upper
Snake, the only prior right being that of the town of Montezuma,
which is a very small right for domestic purposes.

To compute the maximum flow, I have taken the Govern-
ment records on the Ten Mile and find that 12t sec. ft. per square
mile of drainage area is as great a run-off as it is practical to
figure on.

I therefore propose the following works: A ditch
which will discharge into a shaft leading down into the tunnel
400 feet from the Western portal and 30 feet above the crest of
the tunnel. The ditch to consist of two branches, the short
branch to be 3 feet wide on top, 1 foot wide On the bottom, and
one foot deep, and graded one foot in 1,000; the longer branch to
be 4' x 2' X 1.5' to Creek D (as marked on the map), 4' x 2' xl'
to Creek E, and 3' x l' X l' to Creek G, which is the end. Said
ditch to have a grade of one foot per 1,000 throughout. Said ditch
to be lined with 4 inches of concrete between stations 11 and 13,
this part being in loose ground. The pipe to be 12 gauge iron,
slip-joint pipe, 26 inches in diameter, or wood stave pipe of
same size, and to extend from the intake to the crest of the



tunn~l. The bala~ce~ the ~istance in the tunnel to be provided
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....-./- '-2nd - All of the stock of the Mountain Reservoirs to be

turned over to The Golden-Littleton District. ~ThiS c~~~any own~ ~
,L ~. "'"--- --~. _.the following reservoirs, which are tabulated below with their

capacities, priorities, etc. -
Capacity Capaei ty Capacity

claimed claimed already
Name Depth Aug.16,1902. July 17,1906. Developed.

Loch Lom/ilnd35 724 acre ft. 35,633,250 cu.ft. 331.5 acre ft.Official
survey

Caroline 30 165 " " 10,950,000 " " 40.0 " " Estimated
Stuart 27 296 " 'n 14,277,600 " tr 56.2 " " Ofcl.surv.
Ice Lake 50 22,250,000 " "
Ohman 15 2,228,250 .. "
Chinns 12 no " " 4,806,228 " " 33.51 " " Ofcl.surv.
Upper Chinna 23 75 " " 4,452,395 .. " 25. " " Estimated
Fall River 20 100 " " 4,488,750 .. "

Totals 1470 acre ft. 99,086,473 486.21 acre ft.
2,274 acre ft.

It will be noted that there is already developed storage
capacity to the extent of 486 acre feet.
I propose the following: -

To develop 1,430 acre feet

a. To drive two tunnels, one to drain Ice Lake and one to
drain Caroline Lake. This will give about 510 and 211 additional
acre feet respectively.

E. To raise the concrete dam at Stuart Lake up to 20 feet
contour, giving 76 acre feet additional.
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£. To raise the Chinn Lake earthen dam 5 feet, giving 47
acre feet;

d. To construct flumes, trestles, headgates, etc. necessary
for bUilding the Fall River Reservoir to a capacity of 100 acre
feet, making an earthen dam 25 feet high.

These four items of jlon~truct~on ~ll g~ve a total cape.-~ ~r ~¥~ftt.;j~1'08(lC £.... ..
city of 1,430 acre feet." The actual bUilding of The Fall River
Reservoir, if built by the sluicing method as planned by me, will
require three or four seasons. After the trestles, flumes, etc.
are in place it only requires two men, so this work had better be
done by the watchman with one helper.

The filings on these lakes are the first reservoir fil-
ings on Fall River, and the only agricultural rights on Fall River.
See State Engineer's certificate attached.<=f .-- - --«,<-<-<_.. <,<

/"~<"- On the Clear Creek drainage the only reservoir
~ahead of them are as follows:._~----~=, .

, <,
rightv
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The reservoirs may be enlarged from time to time up to
2,000 acre feet capacity if desired, but only 1,470 acre feet is
covered by my first filing •

....--....

./~~'- - The Dover Brighton Mill Company and The United Gold Mines \

(
Company each has a small water power plant on lower Fall River

prior to my filings. They each had a 12 inch intake at the time
I of my beginning work, which would take only a small part of the

•

\ available water. They have since that time enlarged their in-
takes, but my rights are prior to the enlargement. They operate

>,\ •,.g~:.:occa~~r:.~_l_~~=--_X__ _ ./
. . -~. CYCLER LAKE. I propose to turn over to the District-- ..""" /~ //

./ / /our filing on ~~elamation Reservoir No.2, togethe~with an option, "

to purchas;'~ll that part of the Cycler Ranch that will be covered
by'the Heser]oO.i!.,at high water mark.
lJi~-,!£k.~~~.- ~e necessary work to improve this site I estimate as
follows:-

To build a darnsufficient to impound 12,000 acre feet
of water, will require as follows: -

Main darn,105 ft. high, - 303,670 cu.yds. @ 25¢ - $75,917.50
Minor Fills, 4,000 rr It @ 25¢ - 1,000.00
Outlet Tubes, • • • • • 7,500.00
Enlarging Ward Canal, etc. • • • 10,000.00
Purchase of Land, • • 12,000,00

$106,417.50

This estimate does not inclUde riprapping the dam, but
the dam will be in a protected place, the water slope will be 1 in 3,

1
/
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while the rear slope will be 1 in Iti the material available is
full of small boulders, so I think riprapping will be unnecessary.

To fill this lake it is best to build a new ditoh be-
ginning at the high water line of the reservoir and going up the
north side of Bear Creek on grade of about 20 feet to the mile.
till a suitable intake is found. This ditch will involve -

5,064
237
278

1,025

feet Earth, ditch,
n " cuts,
n Rock,

Tunnels.n

The expense I estimate as follows:
17,800 ou.yds. Earth @ $ .15 $ 2,680.00
1,025 ft. ... Tunnels @ 15.00 15,375.00

3 Bridges ............. @ 100.00 300.00
Bear Creek Dam 2,500.00
Mt. Vernon Dam 500.00

280 ft. Rock Cuts, @ 10.00 2,800.00
Cement Lining on Curves, 2,500.00
Right of Way • . • . . • • 10,000.00

$36,655.00

This ditch would be 18 feet wide on top, 8 feet wide on
bottom, and carry 623 sec. ft.
line and be 8' wide on top.

The bank would be 16" above water

The cost of construction will then be -

Intake • •

$106,417.50
36,655.00

$143,072.50

Reservoir

WATER SUPPLY. With reference to the water supply
available for the filling of Reclamation Reservoir No.2, from
Bear Creek, I find the following data: In Bulletin 74 of the
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U. S. Hydrographio Survey, on page 38, is given the table of meas-
urements whioh will be found in the Appendix marked No.1.. This
table gives measurements of the flow of Bear Creek for 9 months
of eaoh year from 1888 to 1900 inclusive. No measurements were
taken during the months of January, February and Maroh, but I have
before me the measurements taken by The Denver Union Water Company
extending from 1900 to 1907 inolusive and these measurements so
far as they pertain to the three months in question are given in
the Appendix, under heading Table No.2.

From these tables it will be seen that the average
yearly discharge of Bear Creek as measured at Morrison is 44,244
acre feet.

Turkey Creek is a relatively small stream on which no
measurements are availavle. Its water shed is 35 square miles,
and I have allowed 4,000 aore'feet (= 1/2 the run-off per square
mile of Bear Creek) as its run-off.

By oomparing the run-off of 1890 with 1900 we see that
the extreme low run-off is to the extreme high run-off as 1 is to
6. Prom this it will be seen that reservoirs whioh can oarry
water over from a wet year to a dry one are of the greatest possi-
ble value to sucoessful farming. At present the waters of Bear
Creek are used both for farming and for filling ~ston Lake of
The Denver Union Water Company.

The only direot measurement available of the amount of
water stored per year in Marston Lake is found in the Report of the
State Engineer of Colorado for the years 1905 and 1906, on P. 148

•
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it shows that 200,252,900 cubic feet or 4,592 acre feet were stored
that year. I have, however, prepared a table (No.3 in the Appendix)
which is compiled from the reports of the Water Commissioners of
Irrigation District No.9, which shows the total acreage watered
by the waters of Turkey Creek and Bear Creek and the amount of
water stored in Marston Lake as figured by myself. In arriving
at the latter figures I took the Water Commissioners' figures for
the total amount of water which flowed down the Arnett Ditch, which
fills the Lake and also irrigates certain lands, and deducted a fair
amount for the irrigation of the lands (It acre ft.per acre) and
set the balance down as going to the reservoir. In this way it is
seen that an average of 5,541 acre feet per year is stored in
Marston Lake.

As to the amount of water used in irrigation, we see
from the Water Commissioner's reports that during the last five
years there has been an average of 10,350 acres under cultivation
from the waters of Turkey and Bear Creeks. About two-fifths of this
is in grain and about two-fifths in alfalfa and one-fifth in orchards
and garden tracts, The soil over the entire area irrigated is a
heavy loam which holds water very well, so that only a small amount
of water is needed to raise good crops. The grain requires about
two irrigations or 2/3 an acre foot per acre and the alfalfa, or-
chard and garden tracts ought to have five irrigations or 1-2/3 acre
feet per acre. While it is not probable that the lands now watered
in this district are really using water in the above quantities,
still I will figure on the liberal allowance of It acre feet of water
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per acre cultivated throughout the district. On this basis the
lands take 15,525 acre feet of water; and, as Marston Lake takes
5,541 acre feet, the total is 20,066 acre feet used per year.

As Table No.2 shows that there are 48,244 acre feet
available, it is evident that there is a surplus of unappropriated
water of 28,178 acre feet.

It must, however, be borne in mind that the run-off
varies through a wide range and that some years it would be pos-
sible to store but very little water, while other years the lake
could be filled several times over, hence it would be wise to
plan to use only a half of the water each year.
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APPENDIX--------

Table No. 1.

) Taken from U.S. Water Supply and Irr.Bu1. No.74,p.38.
Altitude 5,765 feet. Drainage area 170 sq.mi.

Discharge of Bear Creek at Morrison.

Equ Lv ,
Month 1888 1889 18901891 1895 1896 '1897 18981899 1900 Mean. Acre________________________ Feet.

Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec.
Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet-- -- -- --- -- -- -- -- -- -- --

April 31 50 49 84 306 104 6188
487 144 8731
379 151 8985
115 87 5349
51 77 4673

May 95 701 63 195 69 51 152 117 103
June 100 85 31 289 183 32 175 143 93
July 65 49 34 90 136 33 115 150 86
August 55 58 24 32 122 53 199 68 104
Sept.
Oct.

30 20
21

25 69 50 67
55
34

45
29
23

31
21

27 40 2380
36 2152
22 1309
20 1190

61 35 29
Nov. --' 17 16
Dec. 20

, . Mean. 63 73 30 113 107 44 102 82 75 176 76 40957

Acre
Feet 3749 434~ 1785 6724 6367 2618 6069 4879 4463 10472
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Table No.2.

Monthly Discharge of Bear Creek at Morrison
Denver Union Water Company Records.

Drainage Area 170 Square Miles.
Discharge in second feet. Equiv.

Month. 1900 1901 1902 1903 1904 1905 1906 1907 Average Acre ft.
Jan'y 20.96 18.83 20.46 18.15 12.4 16.4 15.3 21.2 18.0 1100
Feb'y 19.69 17,92 18,43 16.50 11.99 16.6 18.3 18.2 17.2 984
March 20.93 16.44 18.71 22,28 15.4 18.2 25,8 19.2 19.6 1203

3287
------------

It will be seen from Tables #1 and *2 that the total
average yearly run-off is 44,244 feet to which should be added the
run-off from Turkey Creek of 4,000 acre feet, making 48,244 ft.in all.

Table No.3.
Compiled from the annual reports of the Water Commissioners

of District No.9, as on file at the State Engineer's office, Denver.
Year Acres Irrigated Acre Feet to Marston Lake
-1908 10,141 0,000
1907 10,772 ],0,500
1906 11 ,021 11,000
1905 10,320 4,592
1904 7,488 3,400
1903 7,772 4,092
:j.902 No report No report

/1901 12,104. 5,850
1900 13,506 4,892

Average number of acres irrigated by Bear Creek and
Turkey Creek during the last five years is 10,350, Average number
of acre feet of water delivered- to Mrorston Lake for the-nine years
mentioned is 5,541.
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P RIC E. I can deliver the Vidler Tunnel water rights
as outlined above, together with the works as specified and a 50 year
right of way through the tunnel for $30.00 per acre foot and a yearly
maintenance charge of $1.50 per acre foot.

I can deliver all of the Mountain Reservoirs Company stock,
together with the additional improvements as outlined, for $70,000.00.

We estimate that if Cycler Lake (Reclamation Reservoir
No.2), is developed as outlined, that 6,000 acre feet can be yearly
drawn therefrom. The estimated expense is approximately $150,000.

which would be the price of 3,000 acre feetof water at $50.00 per
acre foot. I think no one doubts that 3,000 acre feet could be drawn
each year, hence I have this proposal ~ That $100,000.00 in bonds
be placed in escrow under the following terms: After the Reservoir
shall have been in use five years and its water supplies carefully
measured, then if it be found that not more than 3,000 acre feet can
be drawn yearly, the entire $100,000.00 shall be returned to the
Treasury of the District. If, however, it be found that 6,000 acre
feet can be yearly drawn, then the $100,000.00 be turned over to
Mr. Goldsborough and myself. If some intermediate amount of water
be found available for drawing, then a proportional amount of bonds
shall be delivered to Goldsborough and myself and the balance re-
turned to the Treasury.

The expense may be summarized as follows:-
Vidler Tunnel • • • . •
Mountain Reservoirs Co.
Cycler Lake • • • • •
Cycler Lake in escrow •

Tot a 1 • •

$ 45,000.
70,000.

150,000.
100,000.

$365,000.




