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36 WATER POWERS OF GREAT SALT LAKE BASIN,

joins the flow from North Willow Creek and is dlverted into the
canal system.

At the opposite side of the valley Pine, Dry, and Settlement creeks
issue from the Oquirrh Range and furnish domestic, irrigation, and
smelting water for the smelters, the town of Tooele, and the outlying
agricultural lands.

Soldier and Ophir creeks enter Rush Valley from the Oquirrh
Mountains on the east. The:water of Soldier Creek is used for
domestic and irrigation supplies at Stockton, and that of Ophir
Creek, which has a flow of about 3 second-feet, is used on the Johnson
ranch, at the mouth of its canyon. On the west side of the valley
Clover Creek supplies water to a few hundred acres in the Clover
and St. John settlements. Issuing from the Tintic Mountains on the
south and flowing northward into the valley, Vernon Creek supplies
water to several hundred acres near Vernon. All these streams
emerge from short, steep canyons, and have comparatlvely small
drainage basins. The low-water flow is supplied by springs and at

_the most is not more than a few second-feet.

STREAM FLOW.
VALUE OF STREAM-FLOW RECORDS.

In all problems concerning the utilization of water, such as irriga-
tion projects, hydroelectric power developments, municipal water
supply, manufacturing or mining and milling enterprises, the primary
factor that limits the extension of the project is the available water
supply, and usually this is equivalent to all or a part of the local
stream flow. The value of accurate stream-flow data is therefore
inestimable, and an abundance of such data on all sources of water
supply under consideration is always to be desired. The need for
records of stream flow becomes much more intensified with increase
in the number of users along the stream, owing to the growing
necessity of properly apportioning the flow to the several claimants.
Especially is this true when the appropriations nearly or quite equal
the total run-off of the stream.

Although a great mass of stream-flow data has been collected in all
parts of the United States, the data cover only a small percentage of
the streams for which records would be valuable. This condition
is general but is perhaps more marked throughout the arid region—
not, however, because of a lack of realization of the necessity and value
of such 1nf0rmat10n but from lack of funds to carry on the work.

If no records are available it often becomes necessary for the
engineer, in making a study of the possible developments on a stream,
to estimate the flow of the stream from records of precipitation or by
comparison with existing records of streams whose drainage basins
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are similar. As these methods are subject to many uncertainties
the results are at best only approximate and should be used with
caution. It should also be borne in mind that the records for each
succeeding year may shed new light on data already available, and
for this reason the engineer who uses the records here given should
verify all ratings and carefully consider any adjustments that may
seem necessary in the earlier records.

GAGING STATIONS.

A list of gaging stations that have been maintained in the Great
Salt Lake basin by the United States Geological Survey and cooper-
ating organizations or persons is given below. Records have been
kept on most of the principal streams of the basin and on many of
the smaller ones where power plants have been built, but for making
a study of the undeveloped power sites, especially on the smaller
streams, no data on stream flow are available. In the list the stations
are arranged in downstream order. All stations from the source to
the mouth of the main stem of the river are presented first, and those
on the tributaries in order from source to mouth follow, the stations
in each tributary basin being listed before fhose of the next basin
below. The relation of the tributaries to the main stream is shown
by indention. A dash after the last date in a line indicates that
the station is still being maintained. The positions of the gaging
stations are indicated on Plate III.

Bear River near Evanston, Wyo., Oct. 26, 1913
Bear River at Harer, Idaho, June 21, 1913, to Sept. 30, 1916; May 31, 1919-
Bear River at Dingle, Idaho, May 9, 1903, to Dec. 31, 1914.
Bear River at Soda Springs, Idaho, May, 1896, to July, 1898.
Bear River at Alexander, Idaho, Mar. 27, 1911, to Sept. 30, 1916; Apr. 17, 1919-
Bear River near Preston, Idaho, Oct. 11, 1889, to Jan. 15, 1917.
Bear River near Collinston, Utah, July 1, 1889-
Bear (Mud) Lake inlet canal near Dingle, Idaho, June 21, 1911, to Sept.
30, 1913.
Bear Lake at Fish Hdven, Idaho, Oct. 5, 1903, to June 30, 1906.
Georgetown Creek near Georgetown, Idaho, Oct. 23, 1911, to Sept. 30, 1914.
Soda Creek near Soda Springs, Idaho, Mar. 5, 1913-
Cub Creek near Franklin, Idaho, July 23, 1900, to Jan. 21, 1901.
Logan River above State dam, near Logan, Utah, May 7, 1913—
Logan River near Logan, Utah, June 1, 1896, to July 17, 1903; Apr. 14 to
Dec. 31, 1912.
Logan River below State dam, near Logan, Utah, Apr. 29, 1913, to Oct.
31, 1914.
Logan River below Logan Northern canal, near Logan, Utah, July 26, 1915,
to June 13, 1917.
Utah Power & Light Co.’s tailrace near Logan, Utah, May 7, 1913
Logan, Hyde Park & Smithfield canal near Logan, Utah, 1904-1912
(fragmentary); Apr. 22, 1912—
Logan Northern canal near Logan, Utah, June 6, 1913, to Sept. 30,
1914; May 13, 1915, to Oct. 2, 1916.








































































RESERVOIRS AND RESERVOIR SITES. 55

PROVO RIVER SITES.

Much time has been devoted to the study of storage possibilities
along Provo River. The most recent work was done in 1922-23 by
the United States Bureau of Reclamation, in cooperation with the
State.

Bates site.—At a point on Provo River between the settlements of
Hailstone and Woodland, about 11 miles above the city of Heber, in
sec. 26, T. 2 S., R. 5 E. Salt Lake meridian (10HG 1), the walls of
the canyon form a narrows where a dam 120 feet high would have a
crest length of perhaps 1,000 feet. The reservoir created by such a
dam would have a surface area of 380 acres and a capacity of about
20,000 acre-feet. An application has been filed on the river at this
place, and a reconnaissance was made of the reservoir site about
1911, but sufficient detailed investigations have not been made at
the dam site to determine whether or not the project is feasible
(P1. VIII).

Four miles below the Bates dam site and half a mile above the
Murdock power plant the topographic conditions appear to be favor-
able for a dam 135 feet high. Such a dam would have a crest length
of about 1,050 feet, and the surface area of the reservoir would be
330 acres. The capacity of such a reservoir would be about 17,000
acre-feet, but its development would interfere to some extent with
the pipe line of the Murdock power plant.

Deer Creek site.—The engineer for the Utah Water Storage Associa-
tion, after making an investigation of the entire length of Provo
River, reached the conclusion that the Deer Creek reservoir site
(10HG 2), below Charleston and Wallsburg, is probably the best one
available. The results of the two independent surveys of this site
indicate that a dam 125 feet high in sec. 7, T. 1 S., R. 4 E. Salt Lake
meridian, would form a reservoir having a surface area of about
1,735 acres and a capacity of about 88,000 acre-feet. Two dam
sites have thus far been mentioned, one immediately above and the
other immediately below the mouth of Deer Creek, but no detailed
investigations of them have yet been made. At the upper site a
dam 120 feet high would have a crest length of about 900 feet, and
at the lower site a dam 135 feet high would have a crest length of
1,200 feet. The expense of moving the Heber branch of the Denver
& Rio Grande Western Railroad and the wagon road through almost
the entire length of this reservoir site may preclude its development.
(See P1. IX.)

Other sites and reservoirs.—Provo River rises in a number of small
lakes, many of which could be made into small reservoirs. Wash-
ington, Wall, and Trial lakes (10HG 1), three of the largest ones,
have already been utilized by the Provo Reservoir Co. The storage
capacity of these lakes has been increased by dams, which raise the
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WILLARD, FARMINGTON, AND BOX ELDER CREEKS AND STREAMS
IN TOOELE AND RUSH VALLEYS.

Owing to the steep, narrow canyon through which Willard Creek
flows there are no reservoirsites along its course. Similar conditions
exist on Farmington Creek, but this stream has a larger drainage
basin and rises in a small lake that might be used for a small amount
of storage.

Mantua Valley, which lies at the head of Box Elder Creek canyon,
serves as a catchment basin for much of the water that flows in the
creek. It could be used in part as a reservoir site by building a dam
across the head of the canyon, but the storage capacity of the reservoir
thus formed would be much larger than the amount of water available,
and as all the land is productive farming land it is doubtful whether
the value of the amount of water that could be stored would even
compensate for the damage to present improvements.

In 1912 a filing was made in the State engineer’s office to build a
reservoir at this site (1I0HA 1), but no construction work has been
done. The filing indicates that a dam 400 feet long and 20 feet high
would form a reservoir having a capacity of 4,000 acre-feet.

On the South Fork of Box Elder Creek, about 4 miles from Mantua,
the stream passes through a narrows locally known as Devils Gate.
A 65-foot dam having a crest length of 181 feet has been built at this
point (10HA 1), and the resulting reservoir has a surface area of 165
acres. This site was developed for supplementing the flow of the
creek during the late summer irrigation season, and all the water,
about 2,800 acre-feet, is to be used on lands adjacent to Brigham.
The water may also be used for developing power before it reaches the
irrigation diversion gates.

All the streams of Tooele and Rush valleys are very small and flow
through short, steep canyons which are topographically not suitable
for storage reservoirs.



SUMMARY.

Reservoirs in Greal Salt Lake basin.

Height of

Approxi-

Capacity

Name. Designation.| Drainage basin. Source of supply. Location. dam (feet). m?te ar)ea (acre-feet) Use.
acres). :
Strawberry----..... BB 1......- Colorado River a..| Strawberry Creek___________ Tps.3 émd 48, R.11 W,, Uinta 71 8, 200 250,000 | Power and irrigation.
meridian.
Devils Gate__..___. 10HA 1.__.__ Box Elder Creek.. Sogth kfork of Box Elder | T.8 N.,,R.1W,, Utah__._______ 65 165 2,800 | Irrigation.
reel
Neponset......___.. 10HB1 _____ Bear Rlver ________ Bear Rwer __________________ T.8N,R.TE, Utah.....cone- 26 1,043 8, 701 Do
Bear Lake.___.____.  {1) - 8 i U (BT, ( SR | | S, (, S Utah and Idaho..__._._________ Natural| 107,500 | 1,400,000 | Power and irrigation.
causeway.
Strong Arm________ 4,20 [ comecoud 1,100 Do.?
Oneida district-___. 2 1i7] | —— 4,000 | Irrigation. .
Newton.___._______. 30 246 1,566 | Irrigationand domestic
' supply.
Oneida..__.________ Bear River__________________ S 145 450 4,000 | Power and irrigation.
Malad .. ... Little Malad River._ I TR.3 50 325 7, 600 Do.
East Canyon__ East Canyon Creek__.______ T R.3 190 400 28, 000 _Do.
Utah Lake Streams in Utah Lake valley .| T%s 6, 7, 8 and 9 S R.1E, O] 93, 000 300,000 | Irrigation.
Mount Nebo__ 2 Salt Creek. |/ T.118.,, R.1E,, Utah_ 30 1, 620 19, 000 Do.
Small lakes_ Provo River_....._ _| Unsurveyed 8, 500 Do.
Small lakes. i _| Cottonwood Creek.__ .| Tps.2and 3 8., R.3 E,, Utah__. 1,680 | City.
Mountain Dell.____| 10HH 3. Parleys Creek_.____._______. T.28,R.3 E. 0 TR 100 36 850 Do

a Although the reservoir is in the Colorado River basin the water is used in Utah Lake valley.
b Project not completed.
¢ Lake level must not be raised above ‘‘compromise level,”” which ig a little more than 3 feet higher than the bed of Jordan River.

Norte.—Small reservoirs of only a few acre-feet capacity built in connection with small irrigation projects and municipal water systems are not included in this table.

‘SHLIS YIOAYHISHY ANV SHIOAYASHY
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Small lakes_______________[cecoooooooooo Utah Lake_._.____ Provo River. ... ... Headwaters. . ... ... Fimeimmim iz i 4,700
Murdock plante_ . ______| o ____|.____ A0 oo A0 oo e T.28,R.5E,Utah___.____________. 135 330 17, 000
143, 200
Grand tobal.- oo |o ool e S IS 671, 660

|

a Estimated; no data on survey available.
b Not included in total. Development precluded by building at other sites.
¢ See description of power plant 10HG 1 (pp. 92-93).

Note.—In addition to the above sites there are several possible dam sites in Bear River canyon between Soda Springs and Cache Valley. Applications for four of these sites
hage{now been ﬁledlfor power development, and the storage behind the proposed dams will probably total 15,000 acre-feet or more, which will be used for power-plant regulation
and for irrigation below.

'SHLIS YIOAYHESHY ANV SUYIOAYHASHY
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on the south shore of the lake, has a population of about 300. It is
a farming and ranching community, and its small demand for power
was originally supplied by a generator installed in a flour mill on
Laketown Creek. The waterway for this flour mill is an irrigation
ditch that extends up the creek to a point about half a mile above the
mill and divides into three irrigation laterals below the mill. The
diversion is effected by a low timber dam, and the main ditch is about
4 by 2 feet. This service was discontinued in 1914, and the town has
since been supplied with energy by an extension of the transmission
system of the Swan Creek Electric Co. from its hydroelectric plant
on Swan Creek, about 12 miles northwest.

The first hydroelectric plant in Bear Lake valley was built on
Georgetown Creek by the Montpelier Electric Light Co. to supply
power to the towns of Montpelier, Bennington, and Georgetown,
Idaho, which have populations of 2,984, 221, and 456, respectively.
In 1908 this company sold its interests to the Bear Lake Power Co.,
which in 1910 built a hydroelectric plant on Paris Creek to serve
the towns of Paris, Bloomington, and St. Charles, having popula-
tions of 1,333, 475, and 569, respectively.

The Swan Creek Electric Co. was organized in 1913 and took over
a small hydroelectric plant on Swan Creek that was built to supply
the towns of Garden City, Fish Haven, and Laketown.

The holdings of the Bear Lake Power Co. were absorbed in 1914
by the Utah Power & Light Co., and the Georgetown and Paris
plants were tied into the general system of that company. The
Swan Creek Electric Co. remained as an independent company.
(See P1. II1.)

Descriptions of the hydroelectric plants in the basin foHow. The
index numbers refer to the map (Pl. III) showing the location of the
plants. No attempt is made to describe all the “special use” plants
in the basin, such as flour mills and sawmills, which do not generate
hydroelectric power except for lighting their plants or some other
use incident to their business. Plants of this class that are in con-
flict with a proposed power site are mentioned in the description of
the power site in the section ‘“Undeveloped water powers.” The
following abbreviations, with others that are easily understood,
are used in the descriptions:

a., amperes.

d. c., direct current.

e. m. f., electric motor force.
hp., horsepower.

kv., kilovolts.

kva., kilovolt-amperes.

kw., kilowatt.
Q50, flow available 50 per cent of the time.

79631—241—wsp 517—6






DEVELOPED WATER POWER. 67

" Power house and transmission system.—Power house, small rough lumber
building at head of main irrigation canal. Installation, one 24-in. 140-hp.
Victor turbine and one 75-kw. generator. Static head at plant 150 ft.

PARIS PLANT (10HB 3).

Location and plan of development.—In Bear Lake County, Idaho, near the
mouth of Paris Canyon, 3 miles from Paris. Diversion dam in sec. 13, T. 14 S.,
R. 42 E. Boise meridian. Open canal along south side of canyon to power
house in NW. { SW. 1 sec. 9, T. 14 8., R. 43 E. (PL III).

Ownership and market.—Owner, Utah Power & Light Co. Market, territory
served by Utah Power & Light Co. (See old Grace plant, below.)

Chronologic summary.—Plant built about 1910-11 by Bear Lake Co. Sold
to Utah Power & Light Co. in 1914.

Water supply.—Source of water, Paris Creek. Rights acquired through State
engineer of Idaho. Estimated Q90 flow 17 sec.-ft.; corresponding power capacity
480 hp. Estimated Q50 flow 23 sec.-ft.; corresponding power capacity 640 hp.

Hydraulic features—Dam, low crude structure of logs laid across stream.
Intake, 2-in. lumber head gates set in cement. Two gates, each 2} ft. wide by
4'ft. high. Conduit, open canal about 3.5 miles long, 4 ft. wide at bottom, with
side slopes 1 to 1. Much trouble in winter in keeping it free from ice. Small
reservoir, built in earth at head of penstock, serves as equalizing basin. Water
spills into it from canal through a 50-ft. concrete spillway in canal bank. Canal
extends around brow of hill and is used as irrigation ditech. All water not used
for power and irrigation spills into wasteway just below reservoir and returns to
creek. Penstock of riveted steel pipe connects reservoir and power plant;
length 1,370 ft.; diameter 30 in. at top, 22 in. at bottom. Tailrace is a stone
masonry archway opening into open concrete channel leading to the creek.

Power house and transmission system.—Power house, very substantial building
of rough stone masonry on concrete foundation, shingle roof, half of floor area
covered with concrete. Small frame cottage for operator just east of power
house. Installation, one 1,180-hp. Allis-Chalmers water turbine direct con-
nected to one 650-kva. 6,600-v. 3-phase 600 r. p. m. Allis-Chalmers generator.
Exciter unit one 15-kw. 116-120-v. d. c. generator. Water wheel designed for
350-ft. head and delivers 650 kw. with 38 sec.-ft. of water. Operating head at
plant, 346 ft. Current generated at 6,000 v. Outgoing line connected with
Georgetown plant. Branch line leads to Montpelier substation, where connec-
tion is made with general system of Utah Power & Light Co.

OLD GRACE PLANT (10HC 1).V7

Location and plan of development.—In Bannock County, southeastern Idaho, at
upper end of Gentile Valley, 135 miles north of Salt Lake City, near Grace, on
Oregon Short Line Railroad (Pls. IIT and X). Diversion dam on Bear River
in NE. £ sec. 1, T. 10 S., R. 40 E. Boise meridian. Pipe line on the south and
east side of the stream, approximately 5 miles long, leads to a power house in SW. }
sec. 21, same township.

Ownership and market.—Owner, Utah Power & Light Co. Market, more than
100 towns and communities in the Great Salt Lake basin, including mining and
agricultural industries. Company owns more than 1,700 miles of primary trans-
mission lines and 30 hydroelectric power plants in the basin and serves more
than 84,000 customers. System serves also considerable additional territory
outside of the basin, including parts of Idaho and Utah.

Chronologic summary.—Construction started in 1906 and completed in 1908.
Plant built by Telluride Power Co. Sold to Utah Power & Light Co. in later
part of 1913.

17 Eng. News Rec., Mar. 26, 1910; Min. and Eng. World, Aug. 24 and Oct. 12, 1912.
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Water supply.—Source of water, Bear River. Right acquired by appropria-
tion and use and through permits issued by the State engineer of Idaho. Stream
flow is regulated by storage in Bear Lake, also a small amount of regulation from
the pond above diversion dam. Estimated Q90 flow 900 sec.-ft.; corresponding
power capacity about 38,000 hp. Q50 flow practically same as Q90 flow.

Hydraulic features.—Dam, overflow timber crib; crest length, 160 ft.; height 38
ft. above stream bed, with 6 ft. additional by use of flashboards. Intake, center
line 10 ft. below crest of dam; 11 ft. 5 in. in diameter, tapering to 8% ft. in first
40 ft. Protected from ice and débris by stop-log rack and heavy screen. Con-
duit, upper 4,187 ft. Oregon fir wooden-stave pipe 8% ft. in diameter; remainder
riveted steel pipe i-inch thick, made in three sections—upper, 6,542 ft. long and
83 ft. in diameter; middle, 6,542 ft. long and 8 ft. in diameter;and lower, 6,544 ft.
long and 73 ft. in diameter. Pipe line follows natural ground surface with excep-
tion of few slight cuts. Most of it uncovered. Seven high points in line equipped
with 10-in. air valves; four low points with drain valves. Placed in wooden
saddles spaced 8 ft. apart. Full carrying capacity 450 sec.-ft. Steel surge tank
on concrete foundation connects pipe line with penstocks. Tank 71 ft. high
and 50 ft. in diameter. Penstock, riveted steel pipe about 2,700 ft. long laid in
shallow trench in lava rock. Diameter 7% ft. at top and 6 ft. at bottom; $ in.
thick at top, 14 in. thick at bottom. Penstock terminates in a Y, each branch
of which leads to a hydraulic turbine controlled by a 48-in. hydraulically operated
gate valve. Tailrace is a concrete tunnel emptying into the river immediately
below the power house.

Power house and transmission system.—Power house, concrete on masonry
foundations to bedrock; inside dimensions 60 by 140 ft.; floors, machinery footings,
and interior division walls all*toncrete. Eastern part used for hydraulic turbines,
generators, and low-tension apparatus; western part for transformers, switching
and high-tension apparatus. A 25-ton hand-operated Whiting crane serves the
entire interior. Installation, two 8,500-hp. 300-r. p. m. Allis-Chalmers horizontal
reaction turbines each designed to operate under a head of 440 ft. and to use 204
sec.-ft. of water. Direct connected to two 5,500-kva. 2,300-v. 3-phase 60-cycle
300 r.p. m. Westinghouse revolving-field generators. Each turbine runner has
two draft tubes which form a Y and discharge horizontally into the tailrace 20 ft.
below the center of the shaft. Effective operating head is 440 ft. Static head
484 ft. Two 100-kw. 125-v. Westinghouse d. c. generators are used as exciters,
each direct-connected to a 37-in. Pelton water wheel served with water through a
10-in. pipe tapped into the Y of the penstock. Current is generated at 2,300
v., stepped up to 44 kv., and carried over 134 miles of transmission line to the
terminal station at Salt Lake City, where it is fed into the distribution system
of the Utah Power & Light Co.

Remarks.—Several relatively large hydroelectric power plants were built in the
Great Salt Lake basin before the old Grace plant, but as none were so large and so
remote from market, this plant marked a decided advance in the utilization of the
hydroelectric sites in this region. The plant was built to deliver a con-
stant amount of energy, and all regulation required on the system of the Telluride
Power Co. at that time was provided for in other stations. With a flow of 450
sec.-ft. the plant can develop 11,000 kva.

NEW GRACE PLANT (10HC 2).18

Location and plan of development.—In Bannock County, southeastern Idaho,
at the upper end of Gentile Valley, 135 miles north of Salt Lake City, near Grace,
on the Oregon Short Line Railroad (Pls. IIT and X). Diversion dam in Bear

18 Jour. Electricity, Power, and Gas, May 8, 1915.



DEVELOPED WATER POWER, . 69

River in NE. { sec. 1, T. 10 8., R. 40 E. Boise meridian. Pipe line leads from the
north end of the dam southwestward across the river to the power house, which
adjoins the old Grace power house, in the SW. § sec. 21.

Ownership and market.—Owner, Utah Power & Light Co. Market, Great
Salt Lake basin and surrounding territory served by the system of the Utah
Power & Light Co.

Chronologic summary.—Construction started in February, 1913, and completed
in September, 1914. Plant built by Utah Power & Light Co.

Water supply.—Source of water, Bear River. Rights acquired by permit
issued by the State engineer of Idaho. Stream flow is regulated by storage in
Bear Lake, also small amount of regulation from pond above diversion dam.
Estimated Q90 flow 900 sec.-ft.; corresponding power capacity about
38,000 hp.

Hydraulic features.—Dam, same dam as used for old Grace plant. Intake,
concrete wall in solid rock at north end of dam. Walls 12 ft. higher than top
of dam, giving 6 ft. freeboard above maximum flashboard height of dam. Water
enters through two 10 by 10 ft. openings, passes through two sets of screens, and
enters the pipe line through a steel nipple 11 ft. in diameter. Conduit, con-
tinuous wooden-stave pipe of Douglas fir; 77 staves in circumference and 11 ft.
in diameter; total length 22,959 ft., laid to grade and carried on reinforced-
concrete saddles spaced 8 ft. apart. Pipe crosses Bear River on a reinforced-
concrete bridge 576 ft. long and having 12 twin arches on skew; each span is
48 ft. Surge tank is riveted steel, 30 ft. in diameter and 132 ft. high. Two
steel penstocks 2,530 ft. long extend from surge tank to power house. Each is
90 in. in diameter at the top and tapers to 72 in. at the outlet end, and each is
connected with a hydraulic turbine. Tailrace is an open channel emptying into
the river immediately below the power house.

Power house and transmission system.—Power house, ‘“hyrib” and plaster
walls with structural-steel frame and reinforced-concrete substructure. Di-
mensions, 1153 by 533 ft. by 65 ft. high. Roof is covered with asbestos shingles;
window sashes all metal; equipped with 80-ton motor-operated crane. Installa-
tion, three 17,000-w. hp. I. P. Morris vertical-shaft turbines with double motor-
driven triple pumps and oil fillers. Water wheels designed to operate under
482-ft. head and deliver 11,000 kw. each, when using 320 sec.-ft. of water. Ef-
fective head is 480 ft.; static head, 524 ft. Electrical equipment is all made
by General Electric Co. and consists of three type AIB 12,222-kva. 514-r. p. m.
11,000-kw. 6,600-v. generators; three type MPC 6-55-kw. 514-r. p. m. 250-v.
compound-wound vertical exciters; one 250-v. 55-kw. motor-driven exciter;
three-section bench board and 12-panel vertical switchboard controlling gener-
ators and station equipment. One 44,000-v. and two 130,000-v. 3-phase out-
going transmission lines. All transformer equipment is outdoor type.

Current is generated at 6,600 v.; part is stepped up to 44,000 v. and the rest
to 130,000 v. It is sent to the terminal station at Salt Lake City, a distance
of 134 miles, for distribution over the company’s system.

COVE PLANT (10HC 8).

Location and plan of development—In Bannock County, southeastern Idaho,
at the upper end of Gentile Valley, about 132 miles north of Salt Lake City
(Pls. III and X). A diversion dam in Bear River less than half a mile below the
Grace power house turns the water into a flume along the east bank of the river.
This flume leads to the power house, which is 1% miles below the dam. Dam in
NW. % sec. 28, and power house in NW. % sec. 33; allin T. 10 S., R. 40 E. Boise
meridian.
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Water supply.—Source of water, Bear River. Rights acquired by appro-
priation and use and through permits issued by the State engineer of Idaho.
Stream flow is regulated by storage in Bear Lake, also by storage above the
Oneida dam. Estimated Q90 flow 1,000 second-feet; corresponding power
capacity about 11,600 hp.

Hydraulic features.—Dam, gravity section concrete, crest length 420 ft.,
height 116 ft., spillway 112 ft. long with five 15-ft. Taintor gates. Auxiliary
spillway 176 ft. long forms part of crest. Two 6 by 6 ft. gates near middle and
bottom for sluicing. Dike east of Little Mountain about 1,100 ft. long, rolled
earth fill with upstream face riprapped. Intake, reinforced concrete, 80 ft.
square; capacity, 4,400 sec.-ft. Two structural-steel gates 19 ft. 2 in. by 16
ft. 7 in. control the flow into the intake; openings equipped with structural-steel
screens. Conduit, two 16-ft. steel pipes 220 ft. long extend from intake through
the dike, providing for two lines. One 16-ft. steel pipe 2,022 ft. long is installed.
Pipeline is laid in reinforced-concrete saddles and covered with earth. Plate-
steel surge tank 40 ft. in diameter, 117 ft. high, on reinforced-concrete founda-
tion, connects with pipe line. Plate material § in. thick at top, 1 in. at bottom.
Two 12-ft. steel penstocks 116 ft. and 124 ft. long, lead from surge tank
to power house and one from a T in the pipe line just above the surge tank.
Johnson type motor-operated valves control the flow. Tailrace is about 1,000
ft. long and 118 ft. wide at power house. Sides and bottom are reinforced
concrete.

Power house and transmission system.—Power house (Pl. XI, A), structural-
steel frame on reinforced-concrete foundation, supported partly on piles. Di-
mensions, 165 by 55 ft. by 46 ft. high. Walls, metal lath and plaster. Roof,
interlocking reinforced-concrete tile. Window sash and doors metal. Windows,
ribbed glass mechanically operated. All floors covered with %-in. marbleoid
composition. An 80-ton motor-operated crane serves part of the building
containing heavy machinery. Installation, three 15,000-hp. I. P. Morris Co.
vertical water turbines with oil-pressure governors. Each designed for 145-ft.
head with 1,100 sec.-ft. of water. Operating head at plant 142 to 146 ft. Mount-
ed on same shaft with each turbine is one 11,170-kva. 180-r. p. m. 6,600-v.
3-phase 60-cycle 10,000-kw. General Electric generator and one 100-kw. 250-v.
compound-wound exciter generator. Seven outdoor-type 4,000-kva. 6,600-v.
130-kv. single-phase water-cooled transformers are installed; one is held in
reserve. Current is generated at 6,600 v., stepped up to 130 kv., and trans-
mitted to the terminal station at Salt Lake City for distribution.

Remarks.—This plant is used as the controlling plant of the system. Pondage
above the dam is sufficient to carry any excessive peak-load demands long enough
to allow the water stored in Bear Lake to reach the plant. All heavy fluctua-
tions in load are readily handled owing to the increased efficiency of utilizing
the water stored in Bear Lake.

WHEELON PLANT (10HC 5).%

Location and plan of development.—In northern Utah, at the Gates, a short,
steep canyon connecting Cache and Great Salt Lake valleys about 80 miles
north of Salt Lake City, on Oregon Short Line Railroad. Dam at head of the
canyon; power house near mouth of canyon, about 7 miles downstream, in sec.
27, T. 13 N., R. 2 W. Salt Lake meridian. Dam diverts water into a canal on
each side of river. Canals parallel river 893 feet apart at power house. Power
house on east side of river supplied through inverted-siphon penstock connecting
the canals. (See Pls. X and XI, B.)

20 Eng. News, Apr. 13, 1905: Elec. World and Eng., June 8, 1904; Jour. Electricity, Power, and Gas,
May 8, 1915.
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PANORAMIC SKETCH OF BEAR LAKE AND BEAR RIVER DEVELOPMENT.

1, Bear Lake; 2, Bear River; 3, inlet canals to Bear Lake; 4, Lifton pumping plant; 5, outlet canal from Bear Lake; 6, transmission lines; 7, pipe lines; 8, surge tanks and
&nstocks; 9, Grace electric generatin‘% station; 10, Cove electric generating station; 11, storage pond at Oneida development; 12, dam at Opeida development; 13,
eida electric generating station; 14, Wheelon electric generating station; 15, an electric generating station; 16, Montpelier, Idaho; 17, Preston, Idaho; 18, Logan,

Utah: 19. Soda Point dam site; 20, Lava dam site; 21, Narrows dam site: 22, Mink Creek dam site.
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A. ONEIDA PLANT.

B. WHEELON PLANT, ON BEAR RIVER,
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A. AGRICULTURAL COLLEGE POWER PLANT, AT MOUTH OF LOGAN
CANYON, NEAR LOGAN. &

B. HYDROELECTRIC PLANT BUILT IN OGDEN CANYON IN 1889.
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Ownership and market.—Owner, Utah Power & Light Co. Market, Great Salt
Lake basin and surrounding territory. (See old Grace plant, p. 67.)

Chronologic summary.—Dam and canals partly built by Bear Lake & River
Waterworks & Irrigation Co.?! in 1889-1891 as an irrigation enterprise. After
many changes project passed into hands of Utah Sugar Co., which completed
the development in 1903, finishing the work on the east canal and building the
power plant. In 1904 frequent breaks on the east canal made it necessary to
deepen the canal from the dam to the power houseby 2 ft. Original installation in
power house, two 750-kw. generators. Between December 1, 1904, and April 1,
1907, the power house was lengthened at both ends and two more units, each 750
kw., were installed. In 1907 top 5 ft. of dam was replaced with collapsible steel
crest. Between April 1, 1907, and October 1, 1911, all four units were increased
to 1,000 kw. each. In 1912 an annex was built on the rear of the building and
another unit installed. In 1912 the Utah-Idaho Sugar Co., an outgrowth of the
Utah Sugar Co., sold the power plant to the Utah Power & Light Co. The
plant was originally operated by the Utah Light & Railway Co. in connection
with the Pioneer plant, at Ogden.

Water supply.—Source of water, Bear River. Right acquired by appropriation
and use. Stream flow regulated to some extent by stored water in Bear Lake.
As use of water for power is subordinate to its use for irrigation, the plant is
often shut down in the irrigation season. Estimated Q90 flow, 125 sec.-ft.;
corresponding power capacity, 1,130 hp. Estimated Q50 flow, 590 sec.-ft.;
corresponding power capacity, 5,330 hp.

Hydraulic features.—Dam,?2 rock-filled timber-crib weir, crest length 370 ft.,
maximum height 174 ft., base width 38 ft. Foundation solid rock for nearly
two-thirds width of river channel; remainder clay. Collapsible steel crest with
flashboards to relieve flood strains and make easy disposition of accumulated
débris.2? Intake, iron gates in substantial masonry and concrete openings
control flow into canals, one at each end of dam. Gates on west side hand
operated, on east side electrically operated. Conduit, two canals, one on each
side of river. First 2 miles of east canal in rock. Two tunnels have aggregate
length of 623 ft. and many deep cuts, greatest being 97 ft. high on upper side.
At many places bank near river is built up of rubble masonry cement. Next
5 miles of canal in steep earth hill slopes. West canal likewise in rock for 9,000
ft., with six tunnels from 57 to 279 ft. long and eleven intervening retaining
walls. Each canal has capacity of 650 sec.-ft. Inverted siphon connects the
two canals near mouth of canyon and forms penstock for power house. Canals
continue and are used for irrigation. (See Pl. X.) Penstock, continuous
wooden-stave pipe 8 ft. in diameter and 935 ft. long. Level part across bottom
of canyon 418 ft. long, with its center 96 ft. below bottom of west canal and 93
ft. below bottom of east canal. Carried across river on a 3-span steel-truss
bridge 150 ft. long on concrete piers. Inlets to penstock are concrete structures
with two gates in canal line, one above and one below turnout, and a third gate
in turnout leading into the siphon, all électrically operated. Water can be
transferred from one canal to the other and closely regulated from both as
desired. - Four 66-in. and one 108-in. steel headers lead from the siphon to tur-
bines in the power house, and one 24-in. header for exciter units. Tailrace. is
open channel.

Power house and transmission system.—Power house, brick building on concrete
foundation in bedrock, originally 60 by 100 ft., enlarged to 60 by 1363 ft., inside

21 Eng. News, Feb. 6 and 13, 1896. i

2 7. S. Dept. Agr. Office Exper. Sta. Bull. 249, pt. 2, 1912; U. S. Geol. Survey Thirteenth Ann. Rept.,
pt. 3, p. 226, 1893; U. 8. Dept. Agr. Office Exper. Sta. Bull. 70,

% Eng. News, Oct. 3, 1907.
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dimensions; later an annex 52 ft. square built on upstream side. (See Pl. X.)
Installation, four Leffel (Samson) dpuble-runner horizontal water turbines,
each 1,700 hp. when operating at 400 r. p. m. under head of 116 ft.; one Wellman-
Seaver-Morgan horizontal Francis type water turbine, 5,500 hp. when operating
under above-stated conditions. Each Leffel turbine at full load requires 170
sec.-ft.; Wellman-Seaver-Morgan turbine requires 400 sec.-ft. Operating
head at plant 110 ft.; static head 113 ft. All wheels designed for 116 ft. Direct-
connected to each Leffel turbine is one 1,000-kva. 2,300-v. 60-cycle 3-phase
Westinghouse generator. Similarly connected to the Wellman-Seaver-Morgan
turbine is one 3,125-kva. 2,300-v. 60-cycle 3-phase Westinghouse ‘generator.
Exciter units for the four 1,000-kva. generator sets are two independent turbine-
driven d. c. generators, 65 kw. each. For the 3,125-kva. unit also an independent
unit, consisting of one 150-kw. Westinghouse d. ¢. generator connected to a
250-hp. Leffel water turbine. Total capacity of plant 7,125 kva. Current is
generated at 2,300 v. Part is stepped up to 6,600 v. and transmitted to Fielding,
Riverside, Garland, East Garland, and Tremonton, in Box Elder County, and
Cache Junction, in Cache County, Utah. Remainder is transmitted to Ogden
at 44,000 v. over wooden-pole line 45 miles long and there connected into the
Utah Power & Light Co.’s general distribution system.

Remarks—No thought was given to the development of power at this site
until the Utah Sugar Co. discovered a surplus flow of water in Bear River during
all except about two months in late summer and fall. The plant was built to
utilize this flow and was named in honor of J. C. Wheelon, engineer for the
company. The siphon penstock not only serves for power but is an advantageous
adjunct of the irrigation system. If a break occurs in either canal between
the plant and the dam, water for the plant may be carried around the break
through the other canal and siphon. As a penstock, it affords a double conduit
and insures more reliable water supply to the plant.

GEORGETOWN PLANT (10HC 6).

Location and plan of development.—In Bear Lake County, Idaho, about 2%
miles from Georgetown on the Oregon Short Line Railroad. Diversion dam
in Georgetown Creek on unsurveyed land in what would be sec. 3, T. 11 S.,
R. 44 E. Boise meridian. Pipe line along south side of stream to power house,
in sec. 4 of the same township (Pl III).

Ownership and market—Owner, Utah Power & Light Co. Market, territory
served by Utah Power & Light Co. (See old Grace plant, p. 67.)

Chronologic summary.—Construction started in summer of 1904, completed
in spring of 1905. Plant built by Montpelier Electric Light Co. Sold in July,
1908, to Bear Lake Power Co. Sold in 1914 to Utah Power & Light Co.

Water supply.—Source of water, Georgetown Creek. Rights acquired through
State engineer of Idaho. Application made for 40 sec.-ft.  Installed capacity
of plant requires about 20 sec.-ft. Estimated Q90 flow 17 sec.-ft., corresponding
power capacity about 190 hp. Estimated Q50 flow 25 sec.-ft., corresponding
power capacity 260 hp. No regulation of stream flow.

Hydraulic features.—Dam, concrete core, which is remaining part of an earth-
fill dam. About 15 ft. high. Surface area of small forebay reservoir about 12
acres. Conduit, intake at south end of dam opens into 33-in. wooden-stave pipe
" line laid in stream bed on a broken grade, length 4,900 ft.

Power house and transmission system.—Power house, small wooden building
on south bank of creek. Installation, one 30-in. 300-hp. Leffel (Samson) turbine,
direct connected to a 180-kw. 6,600-v. 3-phase 60-cycle Westinghouse generator.
Exciter belt driven from generator shaft is a 10-kw. 126 e. m. f. 80-a. 513 r. p. m.
Westinghouse generator. Operating head at plant 130 ft. Current generated
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at 6,600 v. and transmitted at that pressure over about 14 miles of 3-wire
transmission line that connects into the general distribution system.

Remarks.—Before this plant was bought by the Utah Power & Light Co. it
was used to supply a small local market, first to supply a few small towns on
the east side of Bear Lake valley and later, in connection with the Paris plant,
to supply a few additional small towns on the west side of the valley.

SODA SPRINGS PLANT (10HC 7).

Location and plan of development.—On Soda Creek, at north edge of town of
Soda Springs. Diversion dam in Soda Creek near northwest corner of sec.
6, T. 9 S., R. 42 E. Boise meridian. Canal about 3,000 ft. long on west bank of
creek leads to power house in same section (Pl III).

Ownership and market.—Owner, Soda Springs Electric Co. Market, town of
Soda Springs.

Chronologic summary.—Plant built by private individuals about 1908,
Acquired by Soda Springs Electric Co. in 1908.

Water supply.—Source of water, Soda Creek. Rights acquired through State
engineer of Idaho. Stream flow largely from springs, very uniform. Q90 and
Q50 flows estimated to be 42 sec.-ft.; corresponding power capacity, approxi-
mately 170 hp.

Hydraulic features.—Dam, simple lumber structure 40 ft. long and 8 ft. high.
Conduit, open canal, known as Horsley canal, built originally for irrigation, used
for irrigation beyond power house. Length from dam to power house 3,000 ft.
Penstock from canal to power house, 48-in. wooden-stave pipe. Tail water
discharges directly into creek.

Power house and transmission system.—Power house, brick with concrete
floor, one small room. Installation, one 250-hp. 20-in. Leffel horizontal turbine
direct-connected to one 150-kw. 2,300-v. 37.7-a. 600-r. p. m. Allis-Chalmers
generator. Exciter unit belt-driven from main generator shaft, 120-v. 83.3-a.
1,800-r. p. m. d. c. generator. Operating head at plant 50 ft. Current gener-
ated at 2,300 v.; all used in Soda Springs.

HIGH CREEK PLANT (10HC 8).

Location and plan of development.—In Franklin County, Idaho, 4 miles north-
east of Franklin. Diversion dam in sec. 24, T. 15 S., R. 40 E. Boise meridian.
Open canal along north side of stream; pipe penstock from canal to power house
in sec. 34 of same township. (See Pl III, also map of Preston quadrangle.)

Ouwnership and market.—Owner, Utah Power & Light Co. Market, territory
served by Utah Power & Light Co. (See old Grace plant, p. 67.)

Chronologic summary.—Plant built about 1908 by High Creek Electric Co.
Sold to Utah Power & Light Co. about 1913.

Water supply.—Source of water, Cub River. Rights acquired through State
engineer of Idaho. No regulation of stream flow. Estimated Q90 flow 20
sec.-ft.; power capacity about 290 hp. Estimated Q50 flow 30 sec.-ft.; power
capacity about 440 hp.

Hydraulic features—Dam, low timber-crib structure, crest length 45 ft., height
4 ft., timber wing walls. Intake, wooden flume, length 13 ft., width 7% ft.,
controlled by three small wooden head gates. Conduit, open canal, 8 ft. wide
at bottom, 5 ft. deep, mostly in earth. Two flume sections having aggregate
length of 470 ft. Total length of canal from dam to intake to penstock 16,732
ft. Intake to penstock lumber pressure box with compartment for carrying
water for irrigation into continued canal; spillway to creek for all surplus water.
Penstock continuous wooden-stave pipe, length 827 ft. First 200 ft. 40 in. in
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Chronologic summary—Water rights initiated by Hercules Electric Co. in
1893. Present plant built by Telluride Power Co. about 1903. Sold to Utah
Power & Light Co. in 1912.

Water supply.—Source of water, Logan River. Rights established through
appropriation and use. First appropriation made by Hercules Electric Co.;
claimed ‘““all water in Logan River except right of Logan, Hyde Park, and Smith-
field canal.” Capacity of flume approximately 200 sec.-ft. No regulation of
stream flow. Estimated Q90 flow 100 sec.-ft., Q50 flow 150 sec.-ft.; correspond-
ing power capacities 1,600 and 2,560 hp., respectively. Flow affected by irriga-
tion diversion above power plant.

Hydraulic features—Dam, timber crib, crest length 112 ft., with 72-ft. spill-
way section, height about 12 ft. Intake, at north end of dam, housed in small
frame building, is wooden well and flume, equipped with four hand-operated
control gates and a sand sluice gate. Conduit, wooden flume, rectangular
section, sides 2-in. Douglas fir. All cracks battened with §-in. by 3-in. strips.
Vertical battens 16 ft. apart, beveled on upstream edge. Inside dimensions 6 ft.
wide, 5% ft. deep. Hydraulic grade 0.00169.2* Course of flume exceedingly
tortuous, along steep, rocky hillside. Many sharp bends.and long stretches of
trestle work. Total length from dam to penstock intake 9,250 ft. One tunnel
230 ft. long. 70-ft. spillway at penstock intake. Concrete pressure box at head
of penstocks serves as surge tank. Two riveted steel-pipe penstocks, 44 in. in
diameter, length 331 and 3583 ft. Two exciter-unit penstocks 10 in. in diameter,
345 ft. long. Tailrace open channel with rubble masonry walls.

Power house and transmission system.—Power house, buff brick on masonry
foundation. A 10-ton hand-operated crane serves entire interior. Surrounded
by lawns, flowers, and shade trees. An attractive cottage for attendant. Instal-
lation, two 1,500-hp. 400-r. p. m. Leffel horizontal turbines. Two 1,000-kva.
1,150-v. 3-phase 60-cycle revolving-field General Electric generators direct-
connected to -turbines. Two exciter units, each consisting of one 11-in. Leffel
turbine direct-connected to one 30-kw. 125-v. d. c. generator. Large turbines
designed for 200-ft. head. Operating head at plant 208 ft.; static head 213 ft.
Each unit uses 81.5 sec.-ft. of water with 1,000-kw. load.

Current stepped up to 44,000 v. and transmitted to terminal substation at Salt
Lake City, thence distributed through Utah Power & Light Co.’s system.

Remarks.— Water from Logan River was used for developing power as early as
1866. Twelve individual plants use its water for power. Nine small industrial
establishments use water power direct for their needs. The other three are hydro-
electric plants, generating power for commercial, State, and municipal use.

AGRICULTURAL COLLEGE PLANT (10HC 11).

Location and plan of development.—In Cache County, Utah, 24 miles east of
Logan, at mouth of Logan Canyon. Dam and power house built together in sec.
36, T. 12 N., R. 2 E. Salt Lake meridian (PL III).

Ownership and market.—QOwner, State of Utah. Market, State institutions—
Agricultural College at Logan, Industrial School and Utah School for Deaf and
Blind at Ogden, University of Utah and State Prison at Salt Lake City.

Chronologic summary.—Construction begun in October, 1911, completed in
February, 1913.

Water supply.—Source of water, Logan River. Right acquired through State
engineer of Utah, application filed in May; 1908. Certificate of water right issued
for 150 sec.-ft. Very small amount of storage regulation above dam. Estimated
Q90 flow 100 sec.-ft., Q50 flow 150 sec.-ft.; corresponding power capacities 240
and 360 hp., respectively. Flow affected by irrigation diversion above.

2 U, S. Dept. Agr.Bull. 194, 1915.
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Hydraulic features.—Dam, hollow, reinforced concrete, crest length 257 ft.,
including 70-ft. weir spillway provided with flashboards, maximum height above
bedrock 51.3 ft., width 56 ft. Surface area of forebay pond 13 acres. Storage
capacity 160 acre-feet. Penstock well 12 by 14 ft. by 253 -ft. deep, with three
lumber control gates, each 4 by 83 ft., operated by handwheels on screw stems.
Trash rack, steel bars, 2-in. centers.

Power house and transmission system.—Power house (Pl. XII, A), reinforced
concrete, 20 by 273 ft. inside, built into west end of dam. Installation, one 40-in.
Allis-Chalmers horizontal turbine direct-connected to one 400-kw. 6,600-v. 3-
phase 60-cycle 200-r. p. m. Allis-Chalmers generator. Operating head fluctuates
from 30 to 33 ft.

Remarks.—By special act of the Utah State legislature, approved March 9, 1911,
an appropriation of $40,000 was made for a hydroelectric plant to be erected on
Logan River, “in order to furnish light and power for the Agricultural College at
Logan, Utah, including the Experiment Station, and for the Industrial School
and the Utah School for the Deaf and Blind, at Ogden, Utah, for the University
of Utah, including the State Normal School at Salt Lake City, Utah, and for the
State Prison at Salt Lake City, Utah.” The State did not build a transmission
line to Ogden and Salt Lake City, and to get the power to these places the above-
mentioned special act further states:

‘“The Board of Trustees of the Agricultural College is hereby authorized and
empowered to make such contracts as shall be proper and reasonable, with indi-
viduals, with private or municipal corporations for the purpose of having trans-
mitted such electric energy as may not be used at the Agricultural College and
Experiment Station at Logan, Utah, to other State institutions.”

An additional appropriation of $20,000 was made by the State legislature dur-
ing the session of 1913, and still another one of $30,322.55 was made during the
session of 1915 in order to complete the construction work. Maintenance of the
plant during 1915-16 was included in the appropriation of 1915.

HYRUM PLANT (10HC 12).

Location and plan of development.—In Cache County, Utah, at the mouth of
Blacksmith Fork canyon, 3 miles east of Hyrum. - Diversion dam near the line
between secs. 7 and 8, T. 10 N., R. 2 E. Salt Lake meridian. Pipe line along south
side of stream to power house in NE. % sec. 11, T. 10 N,, R. 1 E. (PL III).

Ownership and market.—Owner, Utah Power & Light Co. Market, territory
served by Utah Power & Light Co. (See old Grace plant, p. 67.)

Chronologic summary.—Construction started in May, 1912; completed in Jan-
uary, 1913. Plant built by Blacksmith Fork Light & Power Co. Sold to Utah
Power & Light Co. in 1913.

Water supply.—Source of water, Blacksmith Fork. Rights acquired through
State engineer of Utah. Filing made for 125 sec.-ft. in 1906, increased to 200
sec.-ft. in 1911. Small amount of stream-flow regulation in forebay pond. Esti-
mated Q90 flow 74 sec.-ft., Q50 flow 120 sec.-ft.; corresponding power capacities
1,520 and 2,460 hp., respectively.

Hydraulic features.—Dam, ogee section, concrete, crest length 60 ft., maximum
height above bedrock 34 ft. with provisions for flashboards to additional height
of 5 ft. Forebay-pond area 23.1 acres, capacity 300 acre-ft. Intake, at south
end of dam, concrete well 38 by 10 ft. by 34% ft. deep, equipped with trash racks.
Iron gate 7% ft. square on mechanically operated screw. Conduit, continuous
wooden-stave pipe, inside diameter 6 ft., length 14,332 ft. from intake to penstock.
On steep hillside laid on uniform grade 7.5 ft. to a mile, except one stretch of 900
ft. where inverted siphon is a 78-in. steel pipe 50 ft. long to surge tank, 18 ft. in-
side diameter and 36 ft. long. Bottom of tank is hemispherical in section and
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connects with upturned end of steel pipe. Tank riveted steel on structural-steel
columns set on concrete foundation. Total height above foundation 54 ft.
Penstock riveted-steel pipe, length 335 ft. Diameter at top 78 in., at bottom
60 in. Lower end connected with Venturi meter having 31-in. throat. Tailrace
open channel to river.

Power house and transmission ‘system.—Power house, brick on concrete founda-
tion, inside dimensions 65 by 40 ft. Flat roof sloping from 291 ft. above ground
at front to 275 ft. at rear. A 10-ton hand-operated crane 25-ft. span serves entire
interior. . Installation, two 2,150-hp. 30-in. 600-r. p. m. Allis-Chalmers horizontal
turbines, direct-connected to two 1,250-kva. 4,000-v. 600-r. p. m. ATB General
Electric generators. On same shafts, two 32-kw. 125-v. 256-a. d. c¢. General
Electric exciter generators. Turbines rated for head of 235 ft. Operating head
at plant 238 ft., static head 256 ft. Each turbine uses 86 sec.-ft. of water under
238-ft. head, to generate 1,250 kw. Two 1,350-kw. 3-phase transformers, 4,000/-
45,000 v., raise voltage to 44 kv. for transmission to Salt Lake terminal station,
from which it is distributed over the general system of the Utah Power &
Light Co.

HYRUM CITY PLANT (10HC 18).

Location and plan of development—In Cache County, Utah, near the mouth of
Blacksmith Fork canyon, 3 miles east of Hyrum. ' Diversion dam immediately
below the Hyrum plant of the Utah Power & Light Co.; small canal about half a
mile long on south side of river leading to power house (Pl. III).

Ownership and market.—Owner, city of Hyrum. Market, city of Hyrum.

Chronologic summary.—Plant built about 1900. Operated as private enter-
prise until 1910. Purchased by city in 1910.  All the original machinery has been
replaced.

Water supply—Source of water, Blacksmith Fork. Rights acquired by appro-
priation and use. Requirements for full load at plant about 100 sec.-ft., but this
amount is not always available. Estimated Q90 flow 74 sec.-ft., Q50 flow 107
sec.-ft.; corresponding power capacities 100 and 150 hp., respectively. Power
flow reduced by irrigation part of year.

Hydraulic features.—Dam, loose rock. Conduit, small canal used jointly for
irrigation and power purposes. Canal extends beyond power house for irrigation.
Power branch of canal terminates in a vertical timber penstock, which contains
the water wheel.

Power house and transmission system.—Power house, small frame building about
25 by 35 ft. Installation, one 158-hp. 24-in. double-runner Platt turbine, belt-
connected to one 100-kw. 4,000-v. 60-cycle 3-phase Western Electric Co. generator
and to a 5-kw. d. c. exciter generator. Operating head at plant 18 ft. Current
taken directly from generator over 3-phase 4-wire neutral transmission line to the
city. All the current is used in the city, but the plant does not furnish enough to
supply demands. The city distribution system is connected into the system of
the Utah Power & Light Co., and some power is bought from that company.
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Developed power sites in Bear River basin.
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Note.—The computed power capacities shown in this table are based somewhat arbitrarily on the time elements and other sgeciﬁed conditions given on pp. 109-110. They

serve for comparison of power sites considered as individual sites, but they bear no definite relation to the installed capacities or t

Light Co.’s system, because of the Bear River regulation and interconnection of plants, which permits a maximum utilization of the smaller streams. -
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WEBER RIVER BASIN.
WEBER OR DEVILS GATE PLANT (10HE 1).20

Location and plan of development.—At mouth of Weber River canyon, 8 miles
southeast of Ogden, Utah, on Union Pacific Railroad. Diversion dam 3 miles
above mouth of canyon, in SW. % sec. 28, T. 5 N., R. 1 E., Salt Lake base and
meridian; pipe line along south side of stream to power house in E. § sec. 30
(PL III).

Ownership and market.—Owner, Utah Light & Traction Co. Leased to Utah
Power & Light Co. Market, territory served by Utah Power & Light Co. (See
old Grace plant, p. 67.)

Chronologic summary—Plant built by Utah Light & Railway Co. in 1909.
Sold to Utah Light & Traction Co. in 1914. Leased to Utah Power & Light Co.
in January, 1915. Spillway section of dam reconstructed in 1915-1917.

Water supply.—Source of water, Weber River. Rights acquired through ap-
propriation and use. Entire flow of river entering Salt Lake valley available for
use at plant, and in addition to natural flow all water released by Davis & Weber
Counties Canal Co. from its reservoir of 28,000 acre-feet capacity, on East Can-
yon Creek. Stored water released during irrigation season when natural river
flow is low. Because of these conditions plant operates at full capacity contin-
uously. Estimated Q90 flow 250 sec.-ft., Q50 flow 420 sec.-ft.; corresponding
power capacities 3,960 and 6,650 hp., respectively.

Hydraulic features—Dam, originally hollow concrete overflow type; crest
length 139 ft.; height 14 ft.; spillway section 653 ft. Eleven sluiceways
5 ft. in diameter through bottom controlled by butterfly gate valves, from
within dam. With all sluiceways open, pipe line full, and 2 ft. of water
passing over crest, works were designed to handle flood flow of 5,320 sec.-ft.
Highest flood recorded was 4,530 sec.-ft. in May, 1890. These provisions neces-
sary to insure safety of main line of Union Pacific Railroad, which passes through -
canyon. At dam site railroad bed is only 20 ft. above river bed. Present dam
same height as before. Sluiceways are closed, end abutments reinforced, addi-
tional abutment pillar built in center, and top 7 ft. replaced by two hand-operated
29-ft. Taintor gates. Intake, at south end of dam. Screened concrete bay 20 ft.
wide, opens into tapered-section concrete pipe 12 to 7 ft. in diameter. Controlled
by hand-operated valve in small brick gatehouse. Conduit, first 2,000 ft. con-
tinuous reinforced-concrete pipe 7 ft. in diameter, walls 9 in. thick, built in place.
Pipe line at edge of stream. Vertical cut-off wall built along side of stream to
prevent scouring under pipe at exposed places. Concrete pipe connected to
continuous wooden-stave pipe 74 in. in diameter, 7,075 ft. long. Wooden pipe
laid in trench follows generally natural ground surface. Penstock, riveted steel
pipe 74 in. in diameter, 75 ft. long to power house. Tailrace opens directly into
river. .

Power house and transmission system.—Power house, one-story brick building,
dimensions 58 ft. 5 in. by 76 ft. 6 in., concrete foundations, flat roof. Hand-oper-
ated Whiting crane 32 ft. 3 in. span serves entire interior. Three-room brick cot-
tage at dam for attendant in charge of dam and gates. Installation, one 5,000-hp.
single-unit Francis turbine direct-connected to one 2,500-kw. 2,300-v. Western
Electric generator. One 40-kw. 125-v. d. ¢. 1,155-r. p. m. belt-driven Western
Electric exciter generator. Two exciter units unstalled, one held in reserve.
Operating head at plant 147 ft., static head 198 ft. Generator output 3,200 kw.
with stream flow of 332 sec.-ft. Mean annual output 3,000 kw. Machine rated

2 Eng. Rec., Apr.2, 1910,
79631—241—wsp 517——7
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at 2,600 kw. Current generated at 2,300 ‘v., leaves plant at 44,000 v., and is dis-
tributed over system of Utah Power & Light Co.

RIVERDALE PLANT (10HE 2).27

Location and plan of development.—On Weber River below mouth of canyon.
Power house 4 miles south of Ogden, Utah. Diversion dam at mouth of canyon,
in sec. 30, T. 5 N., R. 1 E,, Salt Lake base and meridian, canal along south side
of river; penstock from canal to power house, in NW. § sec. 19, T. 5 N, R. 1
W. (Pl III). .

Ownership and market—Owner, Utah Power & Light Co. Market, territory
served by company. - (See old Grace plant, p. 67.)

Chranologic summary.—Construction work started in October, 1910; com-
pleted in November, 1912. Built by Davis & Weber Counties Canal Co.
Acquired by Utah Power & Light Co. in January, 1913.

Water supply.—Source of water, Weber River. Rights acquired through
State engineer of Utah in 1909 for 300 sec.-ft. Permission to use 18 sec.-ft.
additional in irrigation season from Riverdale ditch, which passes power house.
Borrowed water returned to ditch below plant by 100-hp. motor-driven centrifugal
pump. Lift 30 ft., 325 hp. developed by use of water. Net gain in power 225
hp. Only natural flow of river below power house available for use at plant.
Storage water in East Canyon Creek; reservoir used for irrigation on bench
ands beyond penstock intake. Estimated Q90 flow 70 sec.-ft., Q50 flow 275
sec.-ft.; corresponding power capacities 1,120 and 4,400 hp., respectively.

Hydroulic features—Dam, concrete, submerged type, crest length 78 ft.;
height 6 ft. Intake at south end of dam. Forebay section with trash racks
set nearly parallel with course of stream, about 80 ft. long, tapers into concrete
flume section 39% to 20 ft. wide. Short distance downstream from axis of dam
48-ft. spillway with flashboards built into river side of flume. Control of flow
into canal effected by Taintor gate set in flume about 50 ft. beyond spillway.
Conduit, open canal along hillside on south side of Weber River. Originally
built in early eighties for irrigation. Reaches top of bench known as Sand Ridge,
at point about 9.5 miles from dam. Maximum capacity originally 210 sec.-ft.
with seepage loss of 11 per cent in first 10 miles. In fall of 1909 several sections
of canal reconstructed to uniform grade and curvature, and entire canal lined
with concrete. First 4,000 ft. below headgate, rectangular flume section in solid
rock. Next 38,485 ft. to power house, trapezoidal section. Bottom 22 ft., top
34 ft., depth 6 ft., side slopes 1 to 1. Capacity from dam to power house 725
sec.-ft.; 300 sec.-ft. for power, 425 sec.-ft. for irrigation. Forebay, 3 acre-ft.
capacity, made at head of penstocks by widening section of canal to 60 ft.
Spillway 200 ft. long over north bank into chute leading to tailrace. Penstock
intake, concrete, 50 by 60 ft. with four bays—three for separate penstocks for 3,750-
hp. turbo-generator units, one for 2,000-hp: unit. Controlled by screw-stem
gates in brick gate house. One 3,750-hp. penstock and the 2,000-hp. penstock
installed. Both penstocks riveted-steel pipe 1,400 ft. long. Larger one tapers
from 7% to 5% ft. in diameter; other from 5% to 3% ft. Fitted with auto-
matically controlled relief valves designed to replace surge tanks. Penstocks
drop 173 ft. in first 400 ft. Remainder of distance on comparatively level flood
plain of river. . Carried in steel saddles spaced about 20 ft. apart in concrete
piers. Discharge channels under power house, concrete, 19 ft. wide at bottom,
23 ft. deep below power-house floor. Tailrace open channel to river, length
about 400 ft.

Power house and transmission system.—Power house, buff brick, dimensions 74
ft. 2 in. s(tuare inside, on concrete foundations. A 15-ton hand-operated Whit-

27 Eng. Rec., Dec. 14, 1921; Jour. Electricity, Power, and Gas, May 8, 1915; Elec. World, Dec. 7, 1921.
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ing crane, 41 ft. 8% in. span. Installation, two Allis-Chalmers horizontal
turbines. One 3,750-hp. 450-r. p. m. turbine direct-connected to one 2,500-
kva. 2,300-v. 628-a. General Electric generator. One 2,000-hp. 600-r. p. - m.
turbine direct-connected to one 1,250-kva. 2,300-v. 314-a. General Electric
‘generator. Two 50-kw. d. c. exciter generators, one motor driven, other. turbine
driven by small water wheel supplied with water through pipe tapped into both
penstocks. Water wheels designed for 200-ft. head. Operating head at plant
198 to 200 ft. Water required by wheels under 198-ft. head and full generator
load, 213 and 107 sec.-ft., respectively. To avoid impact heads at sudden shut-
downs, governors connected with synchronous relief valves on turbine gates
which automatically open by-pass when turbine wickets close. =~ Capacity of by-
pass 15 per cent greater than that of turbine at full load. By-pass openings
close slowly by mechanica! water-saving device. Current leaves plant at 11,000
and 44,000 v. and is distributed through system of Utah Power & Light Co.

BUTLER PLANT (10HE 3).

Location and plan of development.—In Summit County, Utah, about 2 miles
from Kamas. Diversion dam in NW. % sec. 26, T. 2 S., R. 6 E., Salt Lake base
and meridian; small canal termxnatmg in penstock leads to power house in
western part of sec. 22 (Pl III).

Ownership and market.—Owner, G. W. Butler. Market, town of Kamas

Chronologic summary.—Plant built by G. W. Butler in 1913.

Water supply—Source of water, Beaver Creek, a tributary of Weber River.
Rights acquired through State engineer of Utah. Estimated Q90 flow 15 sec.-ft.,
Q50 flow 20 sec.-ft.; correspondmg power capacities 120 and 160 hp, respec-
tively.

Hydraulic features—Dam, low concrete structure. Conduit, small canal
about 1 mile long. Wooden-stave pipe penstock 36 in. in diameter to power
house. Static head about 100 ft.

Power house and transmission system.—Power house, small wooden building.
Installation, one 20-in. Pelton water wheel direct-connected to one 150-kw.
4,000-v. 3-phase 600-r. p. m. General Electric generator; one Westinghouse d. c.
115-v. belt-driven exciter generator. Current transmitted to Kamas at 4,000
v. and there stepped down for use. ' '

Remarks.—Plant operates only during night, about 12 hours daily; no day load.

PIONEER PLANT (10HE 4).28

Location and plan of development.—In lower part of Ogden Canyon, east of
Ogden, Utah. Diversion dam across canyon in SW. f sec. 16, T.6 N.,, R.1 E.,
Salt Lake base and meridian; pipe line from south end of dam across river and
along north wall of canyon to power house below mouth of canyon in NW. % sec.
22, T. 6 N., R. 1 W. (Pl III).

Ownersth and market.—Owner, Utah Light & Traction Co., leased to Utah
Power & Light Co. Market, territory served by Utah Power & Light Co. (See
old Grace plant, p. 67.) . :

Chronologic summary.—Preliminary surveys made in 1894-95. Definite loca-
tions made and construction work started in 1896. Construction completed and
plant in operation in 1897. Plant built by Pioneer Electric Co. Merged into
Union Light & Power Co. Later acquired by Utah Light & Railway Co. and
finally by Utah Light & Traction Co.

Water supply—Source of water, Ogden River. Rights acquired through
appropriation and use. Small amount of storage regulation above dam. Esti-

28 Am. Soc. Civil Eng. Trans., May, 1897; Elec. Eng., April, 1898; Min. and Sci. Press, July, 1897; Jour.
Electricity, March, 1898; Elec. World, October, 1897.
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mated Q90 flow 45 sec.-ft., Q50 flow 85 sec.-ft.; corresponding power capacities
1,690 and 3,200 hp., respectively.

Hydraulic features.—Dam, timber crib; crest length 260 ft.; spillway at
north end 66 ft. long. Dam originally 12 ft. high; later raised to present height,
15.7 ft. (Pl. VII, B). Spillway provided with structural-steel framework for
flashboards to point 12 ft. below top of dam. Also 4 by 4 ft. sluice gate operated
by crank and bevel gears on screw stem. Intake, tunnel at south end of dam,
controlled by two 72-inch valves in small brick house about 200 ft. downstream
from dam. One valve for pipe line; the other for surplus pipe leading back
into river, below spillway. Conduit, wooden-stave pipe, length 27,000 ft.,
diameter 6 ft. Riveted steel penstock 4,600 ft. long. Upper part of pipe line
mainly in earth excavation. Timber bridge of 75-ft. span carries pipe across
Ogden River near Hermitage. Toward mouth of canyon pipe in limestone and
quartzite rock along almost sheer walls 200 to 500 ft. above stream. Hight
tunnels, longest 667 ft. Eight steel bridges, total length 560 ft. All material
carried across river on temporary bridges and raised to place on inclines. Steel
penstock made in sections on ground from steel plates, coated with asphalt.
Y in penstock 100 ft. above power house. = Each branch connects with receiver
extending along each side of power house. Supply pipes to turbines tap into
receivers. Venturi meters in penstock. Tailrace, open channel connecting with
irrigation canals and river. '

Power house and transmission system.—Power house, brick; dimensions 135 by
50 ft. Concrete and rubble footings, roof trusses steel on steel posts, roofing’
sheet metal. A 15-ton hand-operated crane serves entire interior. Designed
for ten turbo-generator units arranged symmetrically on long axis of building.
Five units installed. Installation, one 1,300-hp. and one 1,700-hp. 300-r. p. m,
Knight pattern impulse water wheels each direct-connected to a 750-kw. 2,300-v.
3-phase General Electric generator. Two 3,750-hp. S. Morgan Smith horizontal
turbines direct-connected to two 2,500-kw. generators. Two small d. ¢. gen-
erators each direct-connected to a 135-hp. water wheel serve as exciters. Original
installation was five 1,200-hp. Knight pattern water wheels; this was changed in
1914. Plant capacity was increased from 3,750 to 6,500 kw. Operating head
at plant about 440 ft., static head 470 ft. Current generated at 2,300 v. Part
leaves plant at 11,000 to 23,000 v. for use in vicinity of Ogden; remainder trans-
mitted at 44,000 v. to terminal station at Salt Lake City.

Remarks.—A%t the time this plant began operations it was one of the largest
hydroelectric plants in the counfry. Some of the first experiments in high-voltage
transmission were tried here. Power was carried to Salt Lake City over about 36
miles of transmission lines at 30,000 v., with loss of only 9 per cent—an achieve-
ment so far in advance of anything previously undertaken that it became world
renowned as an epoch-marking event in the electrical field. Original plan con-
templated a 60-ft. dam in Ogden Canyon, making a reservoir covering 2,000 acres
and having a capacity of 43,000 acre-ft. This would enable regulation for power
and supply water for irrigating about 18,000 acres of new land. Company was
unable to finance this plan and built lower dam.



SUMMARY.

Developed power sites in Weber River basin.

With existing flow. With regulated flow.
Rated
Static | capacity of
Index No. Name of plant. Stream. l(%a)d insts;lled Horsepower. Horsepower.
s water
wheels. Q90 Q50 Q90 Q50
0.08HQ90 O.I)SHQ_EO 0.08H.Q90 | 0.08HQ50
. Feet. |Horsepower.| Sec.-ft Sec.ft Sec.-ft. Sec.-ft.
Weber. o cousmmmsmosssmnmmans Weber River.sussstnsususass 198 10, | R S R 251 420 6, 650
.| Riverdale. | (g 1o [+ [ 200 5,760
.| Butler___. -| Beaver Creek 100 a 200
Pioneer. - oo Ogden River.._......_._..__ 470 10, 500
.......... 21,450

@ Approximate.

NotE.—Regulation of stream flow at Weber plant depends upon irrigation requirements for water from reservoir on East Canyon Creek. Regulation limited at Pioneer plant to

short-time peak loa

ds.

The computed power capacities shown in this table are based somewhat arbitrarily on the time elements and other specified conditions given on pp. 109-110.

They serve for comparison of power sites considered as individual sites, but they bear no definite relation- to the installed capacities or the energy output of plants in the Utah
Power & Light Co.’s system, because of the Bear River regulation and the interconnection of plants, which permits a maximum utilization of the smaller streams.

‘HHMOd YELVM TIIOTHAHA
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JORDAN RIVER AND UTAH LAKE BASINS.
ALPINE PLANT (10HF 1). '

Location and plan of development—In Dry Creek canyon 6 miles northeast of
Lehi, Utah County, Utah. Diversion dam in SE. % sec. 4, T. 4 S., R. 2 E.
Salt Lake base and meridian; pipe line along south side of creek to power house
in SW. % sec. 8. (Pl IIL.)

Ownership and market—Owner, Utah Power & Light Co. Market, territory
in Utah and southeastern Idaho served by Utah Power & Light Co. (See old
Grace plant, p. 67.)

Chronologic summary.—Filing made on water in 1907. Plant built in 1910 by
Utah County Light & Power Co. Acquired in 1913 by Utah Power & Light Co.

Water supply.—Source of water, Dry Creek. Rights acquired through State
engineer of Utah. License issued for 17.74 sec.-ft. No regulation of stream
flow. Estimated Q90 flow 2 sec.-ft.; Q50 flow 4 sec.-ft.; corresponding power
capacities 310 and 620 hp., respectively.

Hydraulic features—Dam, wood and concrete; height, about 10 ft.; built of
6-in. plank laid up against 8 by 8 in. posts set in concrete; length of wooden
section, 16 ft.; joins concrete wing wall on north end and intake on south end;
concrete wing wall beyond intake. Intake, submerged orifice in concrete well
13 ft. long, 3} ft. wide, and 6 ft. deep; connects with 30-in. wooden pipe line.
Conduit, wooden-stave pipe; length, 7,955 ft.; diameter, 23 ft. Penstock, steel
pipe; length, 4,910 ft.; diameter, 2 ft. at top, 13 ft. at bottom.

Power house and transmission system.—Power house, white brick on concrete
foundations, dimensions 30 by 56 by 20.6 ft. with extension 18 by 24 by 19 ft.,
shingle roof; concrete porch and balcony across front. A 10-ton 30-ft. span
Northern Engineering Works crane serves main part of building. Installation,
two 1,500 hp. 60-in. 600-r.p.m. Doble impulse water wheels supplied with water
through Y in penstock. Direct-connected to two 875-kva. 6,600-v. 60-cycle
3-phase Westinghouse generators. Two 40-kw. 125-v. d. ¢. Westinghouse exciter
generators belt-driven from main shafts. Water wheels designed for 1,800-ft.
head. Operating head at plant 1,900 ft., static head 1,924 ft. Each wheel
requires 8 sec.-ft. under 1,905-ft. head and 875-kw. load. ‘

Current leaves plant at 6,600 v. and is practically all used in vicinity of Mid-
vale, a few miles northwest, through the distribution system of the Utah Power
& nght Co.

Remarks—When this plant was built much comment was made on the remark-
ably high head used. It may still be classed among the high-head plants of the
world, although a few now range from 1,960 to 2,250 ft. and one,. very likely the
highest, at Vauvry, Switzerland, has a gross head of 3,115.7 ft.

UPPER AMERICAN FORK PLANT (10HF 2).29

Location and plan of development.—In lower part of American Fork canyon
6% miles northeast of American Fork, Utah County, Utah. Diversion dam in
sec. 25, T. 4 8., R. 2 E., Salt Lake base and meridian; pipe line along north side of
canyon to power house in sec. 28 (Pl. III).

Ownership and market.—Owner, Utah Power & Light Co. Market, territory
in Utah and southeastern Idaho served by Utah Power & Light Co. (See old
Grace plant, p. 67.)

Chronologic summary.—Construction work started in May, 1906, and completed
in November, 1907. Plant built by Utah County Light & Power Co. Acquired
by Utah Power & Light Co. in 1913.

19 Eng. Rec., May 9, 1908.
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Water supply.—Source of water, American Fork. Rights acquired through
State engineer of Utah. Amount claimed 50.04 sec.-ft. Estimated Q90 flow
17 sec.-ft., Q50 flow 29 sec.-ft.; corresponding power capacities 780 and 1,330
hp., respectively.

Hydraulic features.—Dam, originally small wooden structure, replaced in 1914
by concrete and steel dam. Earth dike extends 50 ft. beyond south end. Total
crest length, including dikes, approximately 108 ft. Maximum height 12 ft.;
4-ft. fish ladder at south end; 29%-ft. spillway with flashboards 6 ft. high;
6-ft. sluiceway controlled by hand-operated gate. Intake, concrete flume section
6 ft. wide with screens, controlled by Taintor gate operated by means of 2-ton
Yale & Towne duplex chain block; length of intake flume 48 ft. Conduit,
wooden-stave pipe, crossing from south side of creek to north side at point 1,250
ft. below dam. Length 11,750 ft., diameter 30 in. Course, rough and broken.
Three inverted siphons in the line. Maximum head at one of them 175 ft.
Two trestles; 11 tunnels through solid rock varying in length from 25 to 160 ft.
Penstock, steel pipe, length 547 ft., diameter 36 in. at top and 33 in. at bottom.
Steel Y, each leg 30 in. in diameter, at lower end of penstock.

Power house and transmission system.—Power house, brick with concrete floor
and foundations, inside dimensions 35 by 68 by 20 ft., with extension 20 by 39 by
20 ft. A 12-ton 30-ft. span hand-operated Whiting crane serves main part of
building. Installation, two 1,000-hp. 300-r.p.m. Pelton water wheels direct-
connected to two 600-kva. 6,600-v. 3-phase 60-cycle Westinghouse generators.
Two 35-kw. 125-v. 280-a. 725-r.p.m. Westinghouse exciter generators belt driven
from main shafts. Water wheels designed for 520-ft. head. Operating head at
plant 525 ft., static head 575 ft. With generator load of 600 kw. and operating
head of 525 ft. each wheel uses 22.5 sec.-ft. of water. Current leaves plant at
44,000 and 6,600 v. and is distributed over general system of Utah Power &

Light Co.
LOWER AMERICAN FORK PLANT (10HF 8).30

Location and plan of development.—Near the mouth of American Fork canyon,
5 miles northeast of the town of American Fork, in Utah County, Utah. Di-
version dam in sec. 28, T. 4 S., R. 2 E., Salt Lake base and meridian; pipe line
along bottom of ecanyon and north side of creek to power house in sec. 32 (Pl
IIT).

Ownership and market—Owner, Utah Power & Light Co. Market, territory
in Utah and southeastern Idaho served by Utah Power & Light Co. (See old
Grace plant, p. 67.) '

Chronologic summary.—Construction began in December,” 1899, and was
completed in December, 1900. A second penstock added later. In 1912 one
of these replaced by 3-ft. penstock and larger generator unit installed. Plant
built by Utah County Light & Power Co. Acquired by Utah Power & Light
Co. in 1913. :

Water supply—Source of water, American Fork. Rights acquired by ap-
propriation and use. Estimated Q90 flow 21 sec.-ft., Q50 flow 37 sec.-ft.; cor-
responding power capacities 490 and 860 hp., respectively.

Hydraulic features.—Dam, timber, 14 in. by 14 in. by 25 ft. 5 in., embedded
in concrete; crest height adjustable with flashboards. Intake, screened wooden
flume 150 ft. long controlled by two wooden head gates, spillway over portions
of flume into creek. Conduit, wooden-stave pipe line, first 2,987 ft. laid along
bottom of canyon in many places in creek bed. Remaining 5,146 ft. along
north hill slope on uniform grade of 10 ft. to a mile; diameter 3 ft. Two pen-
stocks, length 325 ft., one 3 ft. in diameter, the other 2 ft. in diameter.

% Eng. News, Apr. 17, 1902
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Power house and transmission system.—Power house, brick on concrete founda-
tions; dimensions 25 by 50 by 16 ft. Two-ton chain block for handling ma-
chinery. Installation, one 400-hp. 3-ft. 450-r. p. m. Cazin impulse water
wheel direct-connected to one 250-kva. 6,600-v. 60-cycle General Electric
generator. One 1,050-hp. 720-r. p. m. Allis-Chalmers horizontal turbine direct-
connected to one 700-kva. 6,600-v. 60-cycle General Electric generator. One
6.5-kw. 125-v. 950-r. p. m. belt-driven General Electric exciter generator and
one 20-kw. 125-v. 720-r. p. m. General Electric generator direct-connected to
main generator shaft. Impulse water wheel when operating with full generator
load (250 kw.) under head of 275 ft. requires 20 sec.-ft. of water. Turbine
designed for head of 252 ft. Operating head at plant 255 ft., static head 292
ft. Turbine requires 39 sec.-ft. of water under head of 287 ft. and 700-kw,
generator head. Current leaves plant at 44,000 and 6,600 v. and is distributed
over system of Utah Power & Light Co.

Remarks.—Plant built to furnish light and power to towns of Lehi, American
Fork, and Pleasant Grove, in Utah County, Utah.

BATTLE CREEK PLANT (10HF 4).

Location and plan of development.—About 2% miles from Pleasant Grove,
Utah County, Utah, at the mouth of Battle Creek canyon. Diversion dam in
Battle Creek in sec. 24, T. 5 S., R. 2 E., Salt Lake base and meridian, with.
auxiliary dam in Grove Creek in SW. 1 sec. 14; pipe line along south side of.
creek, with branch pipe line entering it from Grove Creek; power house at
mouth of canyon in SE. % sec. 22 (P1. ITI).

Ownership and market—Owner, Utah Power & Light Co. Market, territory
in Utah and southeastern Idaho served by Utah Power & Light Co. (See old
Grace plant, p. 67.)

Chronologic summary.—Construction started in April, 1906; completed in
November, 1907, with exception of pipe line from Grove Creek, which was
built in 1908-9. Plant built by Telluride Power Co. Acquired by Utah Power
.& Light Co. in 1912. )

Water supply—Source of water, Battle Creek and four springs near head of
Grove Creek. Rights acquired through State engineer of Utah. License issued
for 15 sec.-ft. from Battle Creek. Proof made on 10 sec.-ft. from Grove Creek
springs. Stream carries 25 sec.-ft. only small part of year. Estimated Q90 flow
2 sec.-ft., Q50 flow 4 sec.-ft.; corresponding power capacities 280 and 560 hp., re-
spectively.

Hydraulic features—Dam in Battle Creek, concrete, crest length 60 ft., height
14 ft., width at bottom 6 ft., at top 2 ft. Intake, 24-in. wooden-stave pipe
through dam 10 ft. below crest. Dam in Grove Creek, concrete, crest length 50
ft., height 18 ft. Conduit, main conduit wooden-stave pipe, length 9,640 ft.,
diameter 24 in., from Battle Creek dam along face of steep foothills to regulating
and storage reservoir on crest of high hill at edge of valley. Pipe from Grove
Creek, spiral steel, length 6,105 ft., diameter 12 in. at head and 6 in. at junction
with main conduit, 4,158 ft. above reservoir. Topography along course of main
conduit very rough. Steel pipe used in several sharp curves. Two inverted
siphons across gulches.

Reservoir, capacity 276,000 cu. ft., built partly in excavation and partly in
embankment, length 275 ft., width 125 ft. Water enters at one end and leaves
through penstock at other end. Outlet is 30-in. pipe controlled by gate valve.
Penstock, steel pipe 30 in. in diameter at top, 20 in. at bottom, length 4,963 ft.
Total fall is 1,758 ft. Water from power house flowsinto circular regulating reser~

81 Min. and Eng. World, Oct. 19, 1912; Eng. Rec., Mar. 14, 1908,
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voir 180 ft. in diameter and 400,000 cu. ft. capacity. With the two reservoirs the
plant can operate at full capacity 6 hours a day, and the creek flow is regulated
without interfering with irrigation rights below. Water from regulating reser-
voir returned to creek through 5,041 ft. of 10 and 12 in. steel pipe. Water
measured upon entering storage reservoir and again on leaving regulating reser-
voir.

Power house and transmission system.—Power house, unusually attractive brick
building on concrete foundations; main building 37 by 84 by 20 ft. with extension
17.5 by 50 by 20 ft.; broad portico with six white Ionic columns across front of
building. A 16-ton 32-ft. span hand-operated Whiting crane serves main part of
building. Installation, one double Pelton water wheel with two 2,000-hp. 10-ft.
diameter wheels mounted on same shaft and supplied with water through sepa-
rate Pelton nozzles. Direct-connected to one 2,400-kva. 2,300-v. 60 cycle 3-phase
300-r. p. m. revolving-field General Electric generator. One 35-kw. belt-driven
General Electric exciter generator. Water wheels designed for 300 r. p. m. under
1,725-ft. head. Operating head at plant 1,662 ft., static head 1,757 ft. With
full generator load (2,400 kw.) water wheels require 27 sec.-ft. of water under
1,662-ft. head. Current leaves plant at 44,000 v. and is distributed through
system of Utah Power & Light Co.

Remarks.—Plant built for peak-load demands, as being less expensive than
storage-battery installation or auxiliary steam plant. Designed to be able to
operate so as to float on the general system, at all times furnishing some power.

SPRINGVILLE PLANT (10HF 5).

Location and plan of development.—In Hobble Creek canyon 4 miles from Spring-
ville, Utah County, Utah. Diversion from two forks of stream in W.} sec. 33,
T. 7 8., R. 4 E., Salt Lake base and meridian. Canal and pipe line run along
north side of creek to power house in NE. § sec. 6, T. 8 8., R. 4 E., Salt Lake
base and meridian (Pl. III).

Ownership and market.—Owner, city of Springville. Market, city of Spring-
ville.

Chronologic summary.—Plant built by city of Springville in 1903. Operated as
independent plant until 1917, when it was connected with United States Rec-
lamation Service plant near Payson.

Water supply.—Source of water, Hobble Creek. Rights acquired by approprla-
tion and use. Some water diverted from power canal above pipe line for irri-
gation. Water supply usually sufficient throughout year. Estimated Q90
flow 22 sec.-ft., Q50 flow 32 sec.-ft.; corresponding power capacities 240 and 340
hp., respectively.,

Hydraulic features.—Dams, two small low structures across forks of creek.
Conduit, canal, 4,800 ft. Wooden-stave pipe line 4,500 ft., diameter of pipe 24
in. Penstock, steel pipe, 254 ft. long.

Power house and transmission system.—Power house, frame, 15 by 45 ft., with
living quarters built on north side. Installation, one 150-hp. 52-in. Pelton
water wheel; one 100-kw. 4,000-v. 3-phase 60-cycle 720-r. p. m. belt-driven
Westinghouse generator. One 3-kw. 125-v. 1,000-r.p.m. Westinghouse d. c. exciter
generator, belt-driven from shaft of water wheel. Operating head at plant 134
ft. Current leaves plant at 4,400 v. Transmission line 43 miles to city of
Springville.

Remarks.—Plant cost $30,000.
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STRAWBERRY VALLEY PROJECT PLANT (10HF 6).

Location and plan of development.—At the mouth of Spanish Fork canyon, 4
miles southeast of Spanish Fork, Utah County, Utah. Diversion dam in sec.
11, T. 9 S., R. 3 E., Salt Lake base and meridian; canal along south side of Spanish
Fork to power house in sec. 33, T. 8 S., R. 3 E., Salt Lake base and meridian
(PL. III). )

Ownership and market—Owner, United States Goverhment. Market, towns
of Payson, Salem, and Springville. '

Chronologic summary.—Work started in May, 1908. Plant turned over to
operating superintendent in January, 1909. Transmission line to Strawberry
tunnel and pressure pipe constructed under contract. Other construction work
and installation done by Government force. Preliminary plans contemplated
installing two units of 60 sec.-ft. each. Provision was made for two additional
units of 90 sec.-ft. each.

Water supply.—Strawberry reservoir through Spanish Fork. Available flow
for power ranges from 35 to 1,500 sec.-ft. Monthly mean usually 120 sec.-ft.
or more for 8 months each year. Water carries considerable amount of silt for
comparatively long periods. Two water-right filings made with State engineer
of Utah by United States Reclamation Service; both cover possible future exten-
sion of development. Certificate issued for 156.5 sec.-ft. by State engineer.
Estimated Q90 flow 100 sec.-ft., Q50 flow 150 sec.-ft., corresponding power
capacities 1,000 and 1,875 hp., respectively.

Hydraulic features—Diversion. dam, rubble, concrete; crest length 70 ft.,
height 16 ft. Weir section 40 ft. long, two 5 by 10 ft. sluice gates. Main sec-
tion ogee. Rests on concrete bedplate 20 ft. wide, 5 ft. thick, and 2-ft. apron
extending 50 ft. downstream. Canal intake at south end of dam. Six openings
4% by 8 ft. with sills 2 ft. above top of sluice gates to prevent sediment entering
canal. Further provision for handling sediment is double-compartment sand
box with sluice valves. Conduit, canal; length to power house 31 miles; capac-
ity 500 sec.-ft.; carries water for power and irrigation. 1,500 ft. of tunnel, 750
ft. of covered aqueduct, and 8,000 ft. of concrete-lined section. Enlarged sec-
tion at power house forms forebay provided with regulating gates and spillway
facilities. Penstock, riveted-steel pipe; length 346 ft.; diameter 53 ft. Lower
end of penstock parallel with northeast side of power house. Supply pipes for
turbines tapped into it at right angles. Each turbine discharges into separate
tailrace underneath building. Provision for 60 sec.-ft. of water to empty into
Salem canal when necessary and remainder to return to Spanish Fork.

Power house and transmission system.—Power house, corrugated iron fastened
to timber frame. Dimensions 35 by 65 ft. Walls, plaster on metallic lath. All
substructures concrete. Installation, two 800-hp. 30-in. single-runner American
horizontal turbines designed to operate at 400 r. p. m. under head of 120 ft.
direct-connected to two 500-kva. 11,000-v. 3-phase 60-cycle General Electric
generators. Two 75-hp. 13-in. American turbines designed to operate at 976
r. p..m. under 120-ft. head direct-connected to two 45-kw. 125-v. General Elec-
tric exciter generators. Operating head at plant 120 ft.; static head 125.49 ft.
Current leaves plant at 11,000 and 22,000 v. When the plant was first used a
22,000-v. wooden-pole transmission line 26 miles long carried power to the west
portal of Strawberry tunnel for use in construction. After the work was finished
this line was abandoned and the plant was used to supply commercial load only.
Transmission system consists of a single-circuit wooden-pole line from power
house to substation at Spanish Fork, 3% miles; a similar line to Payson, 9 miless
with tap line to Salem, ¢ mile; and a line from plant to Springville, 5.3 miles.
Substations at terminals of lines owned by towns are small brick buildings with
single transformer and switching apparatus.

.
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Remarks.—Plant built by United States Reclamation Service to supply power
needed in construction of Strawberry Valley reclamation project.

SANTAQUIN PLANT (10HF 7).

Location and plan of development.—At mouth of Santaquin Canyon, 1} miles
southeast of Santaquin, in Utah County, Utah. Diversion dam in sec. 30,
T. 10 S., R. 2 E., Salt Lake base and meridian; pipe line along north side of creek
to power house in NW. % sec. 13, T. 10 S., R. 1 E. (P1. III). )

Ownership and market.—Owner, Utah Power & Light Co. Market, territory
served by company in Utah and southeastern Idaho. (See old Grace plant,
p. 67.)

Chronologic summary.—Plant built in 1909-10 by Knight Investment Cos
Acquired by Utah Power & Light Co.

Water supply.—Source of water, Summit or Santaquin Creek. Rights ac-
quired through State engineer of Utah. Certificate of right issued by State
engineer for 25 sec.-ft. Stream flow less than 25 sec.-ft. greater part of year.
Estimated Q90 flow 6 sec.-ft., Q50 flow 8 sec.-ft.; corresponding power capacities
300 and 410 hp., respectively.

Hydraulic features.—Dam, concrete, crest length 20 ft., height 5.5 ft. Spill-
way, 10 ft.; sluiceway, 3.5 ft. Intake opening 4 ft. wide. Wooden gates at
sluiceway and intake operated by 30-in. hand wheels. Intake 21 ft. Jong. Con-
duit, wodden-stave pipe, length 11,120 ft.; diameter 26 in. Grade, 26.4 ft. to a
mile. Four inverted siphons, maximum head of one 91 ft.; two trestles. Pen-
stock, riveted-steel pipe, length 2,415 ft. Diameter 26 in. at top, 20 in. at bot-
tom; connects with Y, each leg 14 in. in diameter.

Power house and transmission system.—Power house, brick on concrete founda-
tions; dimensions 52 by 34 by 22 ft.; equipped with 10-ton hand-operated crane.
Installation, two 850-hp. 360-r. p. m. Doble impulse water wheels direct-con-
nected to two 440-kva. 2,300-v. 3-phase 60-cycle General Electric generators.
Two 25-kw. 125-v. 700-r. p. m. General Electric belt-driven exciter generators.
Water wheels designed for 600-ft. head. Each wheel under 570-ft. head and full
generator load (440 kw.) requires 12 sec.-ft. of water. Operating head at plant
570 ft., static head 636 ft. Current leaves plant at 44,000 v. and is distributed
through system of Utah Power & Light Co. :

NEPHI PLANT (10HF 8).

Location and plan of development.—In Salt Creek canyon, 3% miles east of
Nephi, Juab County, Utah. Diversion dam in NW. % sec. 6, T. 13 8., R.2 E,,
Salt Lake base and meridian; flume and canal along north side of Salt Creek to
power house in NW. % sec. 1, T. 13 8., R. 1 E. (PL III).

Ownership and market.—Owner, city of Nephi. Market, city of Nephi.

Chronologic summary.—Plant built by city of Nephi in 1911,

Water supply.—Source of water, Salt Creek. Rights acquired through State
engineer. Amount claimed 17 sec.-ft. Estimated Q90 flow 15 sec.-ft., Q50
flow 20 sec.-ft.; corresponding power capacities 170 and 230 hp., respectively.

Hydraulic features.—Dam, wooden; length 34 ft.; height 8% ft. Wooden
head gate into flume conduit. Conduit, flume 6,864 ft. long and canal remainder
of distance to power house. Penstock, wooden-stave pipe, diameter 34 in. at
top, 24 in. at bottom.

Power house and transmission system.—Power house, brick, on north side of
creek, dimensions 16 by 20 ft. with a lean-to of sheet iron about 14 ft. square.
Concrete-tunnel tailrace 52 ft. long to creek. Installation, one 17-in. French
turbine, belted to countershaft, to which is belted one 150-kw. 3-phase 60-cycle
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900-r. p. m. General Electric generator. One 5-kw. 125-v. 1,800-r. p. m. General
Electric d. c. exciter generator belted to generator shaft. Current used in city
of Nephi.

NEPHI PLASTER & MANUFACTURING CO.’S PLANT (10HF 9),

Location and plan of development.—At mouth of Salt Creek canyon, 1 mile
east of Nephi, in Juab County, Utah. Diversion dam in SW. % sec. 1, T. 13 S.,
R. 1 E., Salt Lake base and meridian; canal along south side of creek to power
house in SW. % sec. 3 (PL III).

Ownership and market.—Owner, Nephi Plaster & Manufacturing Co. Market,
supplies power for company’s mill.

Chronologic summary.—Plant built by Nephi Plaster & Manufacturing Co.
in 1907. '

Water supply.—Source of water, Salt Creek. Rights acquired through State
engineer of Utah. Estimated Q90 flow 15 sec.-ft., Q50 flow 20 sec.-ft.; correspond-
ing power capacities 220 and 300 hp., respectively.

Hydraulic features—Dam, wooden. Conduit, canal, length 11,000 ft.; capac-
ity, 15 sec.-ft. Penstock, steel pipe; length 400 ft.; diameter 24 in.

Power house and transmission system.—Power house, part of mill. - Installation,
one '200-hp. 48-in. double-nozzle Pelton water wheel, used to drive machinery
of mill. Operating head on wheel 184 ft. One 3-kw. 115-v. d. c¢. Fairbanks-
Morse belt-driven generator supplies lights for mill.

MURDOCK PLANT (10HG 1).

Location and plan of development.—In upper Provo River basin 6 miles north
of Heber, Wasatch County, Utah. Diversion dam in sec. 35, T. 2 S., R. 5 E,,
Salt Lake base and meridian; pipe line along north side of stream to power house
in sec. 32 (Pl III).

Ouwnership and market.—Owner, Utah Power & Light Co. Market, territory
served by that company in Utah and southeastern Idaho. (See old Grace plant,
p. 67.)

Chronologic summary.—Construction work started in May, 1910; completed
in March, 1911, Plant built by Knight Power Co. Acquired by Utah Power &
Light Co. in 1913.

Water supply.—Source of water, Provo River. Rights acquired through State
engineer of Utah. Certificate issued for 180 sec.-ft. In irrigation season and
in winter stream flow 50 sec.-ft. or less. Estimated Q90 flow 54 sec.-ft., Q50
flow 89 sec.-ft.; corresponding power capacities 840 and 1,390 hp., respectively.

Hydraulic features~—Dam, reinforced concrete, crest length 80 ft., height 10.3
ft., wing walls extending about 100 ft. upstream at ends, fishway 8 ft. wide at
south end, spillway 115 ft. wide at north end, intake next to sluiceway, central
part of dam two 30-ft. spillways of six flashboard panels each. Intake, concrete
16 ft. wide, 11% ft. long, with two hand-operated gates. Conduit, wooden-stave
pipe, length 16,348 ft., diameter 5 ft., follows natural ground surface. Course
crowded with horizontal and vertical curves. Steel Y connects with wooden
pipe short distance from power house; each leg 42 in. in diameter, connects with
water turbine. )

Power house and transmission system.—Power house, brick on concrete founda-
tions, dimensions 25 by 50 by 16 ft., extension on one side 11 by 44 by 16 ft.
A 10-ton hand-operated crane serves main part of building. Installation, two
1,650-hp. 514-r. p. m. Allis-Chalmers single runner Francis turbines, direct-
connected to two 1,250-kva. 4,000-v. 3-phase 60-cycle General Electric generators.
Two 30-kw. 125-v. d. c. General Electric exciter generators belt driven from main
shafts. Water wheels designed for 170-ft. head. Operating head at plant 130
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ft.; static head 195 ft. Each turbine under full load requires 90.5 sec.-ft. of
water. Current leaves plant at 44,000 v. for distribution through system of Utah
Power & Light Co.

HEBER LIGHT & POWER CO.’S PLANT (10HG 2).

Location and plan of development.—In upper Provo River valley, 5 miles north
of Heber, Wasatch County, Utah. Diversion dam in SW. { sec. 31, T. 2 S,,
R. 5 E., Salt Lake base and meridian; canal runs along east side of river to power
house in SW.% sec. 7, T. 3 8., R. 5 E. (Pl III).

Ownership and market—Owner, city of Heber. Market, Heber, Midway,
and Charleston.’

Chronologic summary.—Work begun in 1908, completed in December, 1909.
Plant built by city of Heber. Plant practically abandoned in 1920, city being
served by Utah Power & Light Co.

Water supply.—Source of water, Provo River. Rights acquired through State
engineer of Utah. Amount claimed 150 sec.-ft. Estimated Q90 flow 50 sec.-ft.,
Q50 flow 75 sec.-ft.; corresponding power capacities 370 and 540 hp., respectively.

Hydraulic features.—Dam, loose rock and logs, crest length 100 ft., height 2 ft.
Intake, concrete with two wooden head gates, each 7 by 6 ft. Conduit, canal
owned by Timpanogos Irrigation Co. serves for power and irrigation; length from
dam to power house 10,475 ft.; cross sections 24 ft. at top, 12 ft. at bottom, 6 ft.
deep; grade approximately 5 ft. to a mile; capacity, 250 sec.-ft.; course through
bench lands. Several flume sections necessary to cross gullies. Two steel
penstocks from canal to power house; length 140 ft., diameter 20 in. Tailrace
open channel into Wasatch canal, also into river. Water of Wasatch Irrigation
Co. used through power plant and turned into company’s canal about 500 ft.
beyond power house.

Power house and transmission system.—Power house, rubble masonry. Instal-
lation, two 800-hp. 30-in. Trump turbines direct-connected to two 300-kw.
4,000-v. 3-phase General Electric generators. Two 35-hp. 12-in. Trump tur-
bines direct-connected to two 21-kw. 125-v. General Electric exciter generators.
Operating head at plant 92 ft.

Current generated at 4,000 v. and carried over 12 miles of transmission line
to Heber, Midway, and Charleston.

OLMSTEAD PLANT (l10HG 3).32

Location and plan of developmeni.—In Provo Canyon 6 miles north of city of
Provo. Diversion dam in NE. § sec. 34, T. 5 8., R. 3 E., Salt Lake base and
meridian; wooden flume along north side of river to power house at mouth of
canyon, in NW. 1 sec. 7, T. 6 S., R. 3 E. (PL III).

Ownership and market.—Owner, Utah Power & Light Co. Market, territory
served by that company in Utah and southeastern Idaho. (See old Grace plant,
p. 67.)

Chronologic summary.—Plant built by Telluride Power Co. in 1904. Original
flume 8 ft. wide and 6 ft. deep. Part of flume rebuilt in 1917; remainder rebuilt
in 1920. Plant acquired by Utah Power & Light Co. in 1912,

Water supply—Source of water, Provo River. Rights acquired by appro-
priation and use and court decree. Flume designed for 400 sec.-ft., but stream
flow not that large at times. Estimated Q90 flow 200 sec.-ft., Q50 flow 310
sec.-ft.; corresponding power capacities 5,440 and 8,430 hp., respectively.

Hydraulic features—Dam, timber crib, crest length 125 ft., height 16 ft.,
spillway 77 ft. with 5 ft. of flashboards. Intake, concrete pipe, diameter 8% ft.;

- Min, and Eng. World, Oct. 19, 1912.
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length 924 ft. Opens into concrete screen box and gate chamber, equipped with
one 18-ft. radius Taintor gate for controlling flow into flume. Conduit, wooden
flume, length 21,770 ft.; width 10 ft., depth 7 ft. Laid on uniform grade along
north hillside of canyon. Tunnel 1,005 ft.long. Concrete pressure box at end
of flume. Four riveted-steel pipe penstocks from pressure box to power house,
length 874 ft.; three 5 ft. in diameter at top, 4 ft. at bottom; one 6 ft. in
diameter. ' .

Power house and transmission system.—Power house, brick on concrete founda-
tions. Concrete draft tubes and discharge tunnels. Plan 62 B 85 ft. Installa-
tion, three 3,600-hp. 300-r. p. m. reaction-type inward-flow Allis-Chalmers tur-
bines, direct-connected to three 2,400-kva. 2,300-v. 3-phase 60-cycle revolving-
field General Electric generators, and one vertical 7,700-hp. 514-r. p. m. re-
action I. P. Morris Co. turbine direct-connected to a 5,500-kva. 2,300-v. General
Electric generator. One 100-hp. Pelton water wheel direct-connected to a
75-kw. 125-v. General Electric exciter generator. Pelton wheel supplied with
water through 8-in. branch pipe from separate 12-in. penstock. Turbines de-
signed for 339-ft. head. Operating head at plant 338 ft., static head approxi-
mately 340 ft. Under full load (2,400 kw.) each of the 3,600-hp. turbines re-
quires 102 sec.-ft. of water under 338-ft. head. Current for city of Provo taken
from 2,300-v. bus and transmitted to city at 5,000 v. over line owned by Provo
Electric Co. Remainder of output leaves plant at 44,000 v. and is distributed
through system of Utah Power & Light Co.

Remarks.—First high voltage in commercial transmission service developed
at this plant. At that time 40,000 v., nearly three times greater than anything
previously used. .

PARK CITY OR CNTARIO PLANT (10HG 4).

Location and plan of development.—Near the mouth of Ontario mine drain
tunnel, in the Park City mining district, Utah. Water carried from mouth of
tunnel in wooden flume to steel-pipe penstock leading to power house. ~ All
works in sec. 24, T. 2°S., R. 4 E., Salt Lake base and meridian (Pl. III).

Ownership and market.—Owner, Utah Power & Light Co. Market, mines and
mills in Park City district of Utah Power & Light Co.’s system.

Chronologic summary.—Plant built in 1895 by Ontario Mining Co. Sold to
Utah Power & Light Co. in 1913. Water right not sold, only leased.

Water supply.—Source of water, Ontario mine drain tunnel. Tunnel driven
in early nineties to unwater Ontario mine and otherms adjoining it. Flow very
constant; average 25 sec.-ft. Half' of flow belongs to Ontario Mining Co. and
half to Daly Mining Co. Plant usually operates from 4 p. m. until midnight
each day. Q90 and Q50 flow practically same, 25 sec.-ft.; power capacity
240 hp. .

Hydraulic features—Water flows from tunnel through wooden flume into two
small circular reservoirs 600 ft. in diameter and 10 and 12 ft. deep, thence in
another wooden flume 130 ft. long, 6 ft. wide, and 3.5 ft. deep to wooden pressure
box 12 by 15 by 10 ft. Penstock, riveted-steel pipe 466 ft. long from pressure
box to power house, diameter 30 in. at top, 18 in. at bottom. Tailrace, wooden
flume 75 ft. long, 6 ft. wide, and 2.5 ft. deep.

Power house and transmission system.—Power house, frame on stone founda-
tions; dimensions, 31 by 39 by 23 ft.; one set 2-ton Yale & Towne chain blocks.
Installation, two 18-in. old-type Pelton water wheels, 120 hp. and 225 r. p. m.
under 120-ft. head. One 2,200-2,500-v. 25-a. 900-r. p. m. 3-phase 60-cycle
belt-driven General Electric generator. One 2,200-2,500-v. 17-a. 900-r. p. m.
3-phase 60-cycle belt-driven General Electric generator. One 9-kw. 125-v.
780-r. p. m. belt-driven General Electric exciter generator and one 3-kw. 125-v,
























































































































































































































































































































































































































































































































































