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PREFACE
By HERMAN STABLER

On recommendation of the National Academy of Sciences "that
Congress establish, under the Department of the Interior, an independent organization, to be known as the Geological Survey, to be
charged with the study of geologic structure and economic resources
of the public domain", the Congress, in March 1879, created the
United States Geological Survey and prescribed as its function "the
classification of the public lands and examination of the geological
structure, mineral resources, and products of the national domain/'
This organic act was supplemented by legislation in March 1888,
requiring the Geological Survey to investigate "the extent to which
the arid region of the United States can be redeemed by irrigation"
and to segregate sites for "reservoirs and other hydraulic works necessary for the storage and utilization of water for irrigation and the
prevention of floods and over-flows"; beginning in 1895 by annual
appropriations for "gaging streams and determining the water supply
of the United States"; beginning in 1896 by annual appropriations for
"the preparation of reports on the best methods of utilizing the
water resources"; and beginning in 1918 by annual appropriations for
"the examination and classification of lands" the language providing for classification with respect to water resources and for the
preparation and publication of land-classification maps and reports.
With the foregoing basis of legal authorization the Geological
Survey has not only developed and maintained an organization for
gaging streams and determining the surface water supply of .the
United States but has undertaken to make a systematic inventory
of the water resources of the public-land States, classify the public
lands with respect thereto, and prepare reports on water utilization
for all important streams west of the 100th meridian.
Some of the more important water-utilization reports published in
recent years are Water-Supply Papers 517, which covers streams of
the Great Salt Lake Basin; 556, 617, and 618, which together cover the
Colorado River Basin; 560-A and 580-B, which cover the Madison
and Jefferson Rivers, Mont.; and 636-F, 637-C, and 638-B, which
cover the Umpqua, McKenzie, and Rogue Rivers, Oreg. Mr. Hoyt
now makes available essential water-utilization information on another
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major drainage basin that of the Snake River. This great tributary
of the Columbia is capable of supplying water for 4,000,000 acres of
irrigable land and of generating 3,000,000 firm horsepower (90 percent of the time). Nearly 70 percent of the irrigable land is now
supplied with water, but less than 7 percent of the water-power
resources has been put to beneficial use.
The Snake and Colorado Rivers, together, drain part or all of each
of the 11 western public-land States, and their basins comprise nearly
half the area of the United States west of the Continental Divide.
Though its drainage area is less than half that of the Colorado, the
Snake River affords irrigation and power resources about two-thirds
as great. Like the Colorado, it rises in the mountain fastnesses of
the Rockies, derives the major portion of its water from melting
snows, and has an annual flood period during the early summer. In
marked contrast to the Colorado, which crosses an arid central
plateau region underlain by soft shales and friable sandstones that
under the influence of summer storms and cloudbursts provide it
with a heavy load of fine sand and silt, the Snake crosses wide plains
from which the run-off is nearly free of silt and is maintained as
essentially a clear-water stream throughout its course.
Mr. Hoyt has given his almost undivided attention to a study of
the Snake River for a period of 10 years. In 1921 he traversed by boat
the dangerous Seven Devils Canyon, and in 1922 he voyaged down the
Salmon River from Salmon City to the junction of the Salmon and
Snake Rivers through one of the few remaining uninhabited wildernesses of the United States. During these trips dam sites were
selected, examined in detail, and surveyed. In addition he has
visited all hydrologically important areas of the drainage basin and
has directed numerous field parties in their work. The result of
these surveys and investigations, including also a compilation of the
work of many of his colleagues in the Geological Survey, is presented
in the accompanying report, which furnishes a complete summary of
available essential information as to the potential value and utility
of the Snake River.

WATEE UTILIZATION IN THE SNAKE EIVEE
BASIN
By W. G. HOYT
ABSTEACT

Location, geology, and climate of Snake River Basin. The Snake River Basin
comprises about 109,000 square miles of river, plain, foothills, and mountains
of what was originally the eastern half of the Oregon territory but is now parts
of the States of Wyoming, Utah, Nevada, Idaho, Oregon, and Washington.
The Snake River flows south, west, north, and west across the basin. The total
length of the river exceeds 1,000 miles, of which over half is in canyons. The
major tributaries include Henrys Fork and the Hoback, Salt, Blackfoot, Big
Wood, Little Wood, Owyhee, Boise, Payette, Malheur, Burnt, Powder, Imnaha,
Salmon, Clearwater, Palouse and Grande Ronde Rivers. The principal climatic
characteristics are relatively low precipitation, large range in temperature, low
humidity, high evaporation, abundance of sunshine, and almost complete absence
of severe storms or intense cold waves.
Water supply and regulation. So far as water supply is concerned the Snake
River Basin is unique in the United States if not in the world. The collecting
basin formed by the Great Plains area enables practically complete utilization
for irrigation without seriously impairing the power values. In fact, the available
evidence seems to indicate that in spite of continual increase of the use of water
for irrigation the low-water flow at points below King Hill is increasing. Eighty
reservoirs have been constructed, having a combined capacity of over 5,700,000
acre-feet. This capacity is utilized to supplement natural stream flow for irrigation on 2,000,000 acres. Through the use of this storage it has been possible to
make water deliveries generally sufficient for crop production during recent years
of low run-off, when otherwise heavy losses would have occurred. Irrigation
development has now reached a point beyond which there can be little increase in
acreage without the construction and utilization of additional storage or pumping
plants. Fortunately reservoir sites are so located that practically complete
regulation of the main stream and many of its tributaries is possible, and in many
locations ground water is near the surface. There are 96 known undeveloped
storage sites having a combined capacity of 7,746,000 acre-feet. In the present
report these storage sites are discussed largely with respect to physical conditions,
with little regard to economic feasibility. Many of the sites discussed are alternative ones, and complete utilization would not require development of all the
sites described. Detailed geologic examinations and additional comprehensive
studies will be necessary to determine just which sites will fit into a scheme for
complete water utilization.
Present and future irrigation. In its natural condition about 40 percent of the
basin was covered with sagebrush, 40 percent with timber, and the remainder was
1
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largely grass land. Through the use of water 2,700,000 acres of sagebrush land is
now irrigated, and except in the northern part of the basin this irrigated land is
the backbone of the agricultural activities. Through the production of forage
crops it has enabled the grazing resources of the public range and national forest
to be fully utilized, and its potatoes, fruits, and seed crops have a Nation-wide
and well-deserved reputation. It is estimated that an additional 1,300,000 acres
may eventually be irrigated. Whether this estimate is large or small only time
will tell. The successful operations on existing irrigated areas seem to demonstrate that eventually all cultivable land for which water is available at a cost
commensurate with potential crop values will be irrigated.
Developed and undeveloped power. The basin contains no large manufacturing
or industrial centers, and consequently the power load had to be developed largely
out of the demand for the home, the farm, and irrigation pumping. The sources
of demand are widely scattered, and the building up of a satisfactory power load
under these conditions has naturally been slow and has required the construction
of widely scattered power plants and an extensive transmission net. It has also
required progressive consumers, educated to realize the advantages of home and
rural electrification. To a large degree both of these requirements have been
satisfied. There are at present in operation between 60 and 70 plants, with an
installed waterwheel capacity of nearly 196,000 horsepower, interconnected with
about 3,000 miles of primary transmission system. Considerably less than 10
percent of the potential power in the basin has been developed. Roughly there
are about 280 known undeveloped power sites at which it is possible to generate
nearly 3,000,000 horsepower for 90 percent of the time and nearly 5,000,000
horsepower for 50 percent of the time with storage. It is expected that there
will be a slow but steady growth in the demand for domestic use and for irrigation pumping. Increased mining activities both within and without the basin
will necessitate increased capacity. It is believed that eventually considerable
more power than now will be exported from the basin.
INTRODUCTION
PURPOSE AND SCOPE OF REPORT

The purpose of this report is to describe the present utilization of
the water in the Snake River Basin with special reference to irrigation
and power and to present essential facts concerning possible future
utilization. No detailed plan of development is suggested. An
attempt has been made, however, to discuss features that should be
taken into account in the formulation of a definite plan of development. On account of the size of the area involved, which is practically
as large as the New England States and New York combined, and the
magnitude of present development and future possibilities, considerable details have of necessity been omitted. The records of stream
flow in the basin are contained in the reports on surface water supply
published annually by the Geological Survey. These records are of
the greatest value in connection with the present and future regulation
and utilization of the basin's largest asset water.
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COOPERATION AND BASE DATA

It is difficult to give satisfactory credit to the many who have
contributed both directly and indirectly in the collection of the basic
data and in the preparation of this report. Initial acknowledgment
is due to Herman Stabler, chief of the conservation branch, under
whose general supervision the work has been carried on and who,
with N. C. Grover and C. G. Paulsen, chief hydraulic engineer, waterresources branch, and chief of the division of surface water, respectively, has at all times rendered helpful criticism. The collection of
stream-flow records and the making of river surveys has extended
over many years. As early as 1871 F. V. Hay den made geologic
surveys in the headwater region, and in 1888 the United States Geological Survey established a temporary office in Boise to make studies
of hydraulic problems. Much investigational work was carried on
during 1905, and river survey operations were started in 1910. The
results of many of these earlier investigations have been used in the
preparation of this report. Field investigations by the author started
in August 1921 and continued in nearly all of the field seasons through
1930.
Assistance has been rendered as follows in connection with these
field studies and in the preparation of this report.
Geology. Clyde P. Ross has written the chapter on geology with
reference to hydrology, discussing general geologic conditions along
the Snake River below Weiser and along the Salmon River, and has
also made a general review of the geologic expressions used in the
report. Geologic descriptions of power and reservoir sites on the
Snake River above Heise and in the Henrys Fork Basin are based
on preliminary field studies by G. R. Mansfield. Similar descriptions
for sites on the Snake River between Milner and Enterprise and on
the Salmon River between Salmon and mouth are derived from notes
by A. C. Spencer. The geology of the Snake River plain with special
reference to ground water and the geology at the Twin Falls dam site
are based on field examinations by Harold T. Stearns. Plate 5,
showing the geology of the entire basin, is based on a compilation by
G. W. Stose, prepared in connection with the geologic map of the
United States.
Natural vegetation, soil, climate, and crops on irrigated land. This
discussion, as well as the greater part of the vegetative classification
shown on plate 4, is the joint work of Gerald M. Kerr and J. Q.
Peterson, based on information gained through many seasons of field
work in connection with homestead designations in the basin. The
United States Forest Service furnished information relative to the
national forests. The entire discussion has been critically reviewed
by J. F. Deeds, Chief of Division of Agricultural Classification,
Geological Survey.
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Present and future irrigation. So many people have furnished material for the discussion of irrigation that full credit is difficult. Much
information was furnished by the water masters, especially Lynn
Crandall and his assistants for the area above Milner; S. H. Chapman
for the Big Wood and Little Wood Kiver area; William Welsh for
the Boise Valley; and George N. Carter, former Idaho commissioner
of reclamation. John A. Whiting, G. W. Malone, and C. E. Stricklin, State engineers of Wyoming, Nevada, and Oregon, respectively,
and R. W. Faris, commissioner of reclamation, Idaho, furnished information from State records. Portions of the uncompleted manuscript have been reviewed by these officials and by J. F. Deeds;
by E. B. Debler, hydraulic engineer, United States Bureau of Reclamation; and by T. R. Newell, Lynn Crandall, and George H. Canfield,
district engineers, United States Geological Survey. J. Q. Peterson
and Gerald M. Kerr assisted materially in the compilation of basic
data and furnished information regarding many areas with which
they are well acquainted. Officials of the United States Bureau of
Reclamation and Indian Service furnished information with respect
to their various enterprises. P. A. Ewing, irrigation expert, Bureau
of the Census, also critically reviewed the discussion of present and
future irrigation. G. H. Canfield and G. L. Parker, district engineers
of the Survey in Oregon and Washington, respectively, furnished
data for these States.
Developed reservoir sites. Descriptions of developed reservoir sites
have been based on information from the files of the United States
Bureau of Reclamation, the United States Indian Service, the Idaho
commissioner of reclamation, the office of the Oregon State engineer,
the United States Geological Survey, and the General Land Office.
Information regarding many sites on national forests was furnished
by the United States Forest Service. Operation records at the
larger reservoirs and stream-flow statistics were taken in general from
the files of the Geological Survey.
Developed power sites. Descriptions of developed power sites have
been based on statistical information from the files of the Geological
Survey and the Federal Power Commission, supplemented by information furnished by the power companies.
Undeveloped storage and power sites. River surveys used as the
basis for the power and storage schemes have been made as indicated
below. (The appropriate description of the map series is contained
in the introductions to the respective sections.) Topographic surveys in connection with river and dam-site investigations are in
general the most uninteresting and at the same time the most hazardous of all topographic work, and great credit is due to the following
topographic and hydraulic engineers for the successful completion
of the many especially difficult and hazardous assignments:

INTBODUCTION

O

Snake River:
Horse Creek to Alpine: T. F. Murphy, 1931.
Alpine to Pine Creek: Lee Morrison, 1931.
Minidoka to Enterprise: A. J. Ogle, 1912.
Huntington to Lewiston: W. R. Chenowith, 1921.
Henrys Fork: C. G. Anderson, 1915.
Boise River and tributaries: L. L. Bryan, 1929.
Payette River:
North Fork: R. W. Burchard, 1924.
South Fork and tributaries: W. F. Chenault, 1925.
Salmon River:
Bear Valley and Stanley Basin: W. F. Chenault, 1925.
Stanley Basin to Salmon, Albert Pike, 1919.
Salmon to mouth of South Fork: W. H. Barringer, 1910.
Salmon River below mouth of South Fork: O. G. Taylor, 1911.
Middle Fork of Salmon River: L. L. Bryan and W. C. G. Senkpiel, 1930.
Panther Creek: L. L. Bryan and W. C. G. Senkpiel, 1930.
South Fork of Salmon River: L. L. Bryan and W. C. G. Senkpiel, 1929.
Little Salmon River: W. H. Barringer, 1910.
Clearwater River and tributaries: R. W. Burchard and W. F. Chenault, 1924.
Imnaha River: R. O. Helland, 1929-30.
Grande Ronde River: R. O. Helland, 1930.

In addition dam-site surveys were made by Warren Oakey, assisted
by Floyd Ramsey, along the Snake River between Milner and Enterprise, and along the Salmon River between Salmon and the mouth.
Power and storage schemes on the Snake River from Horse Creek
to Alpine and on the Middle and South Forks of the Salmon River
and Panther Creek are based on studies by L. L. Bryan; on the Clearwater River and tributaries by Warren Oakey; on the Imnaha
and lower Grande Ronde Rivers by R. O. Helland; on the upper
Grande Ronde by N. J. Tubbs; on the Snake River between Lewiston
and the mouth by the United States Corps of Engineers; and on the
Boise River by L. L. Bryan, assisted by the author. Several power
sites on the Snake River between Pittsburg Landing and Lewiston
had been previously reported on in 1916 by the Oregon State engineer
in a report entitled " Oregon's opportunity in national preparedness."
Use was made of reports by R. R. Woolley, hydraulic engineer,
United States Geological Survey, on sites in the Henrys Fork Basin.
The remainder of the power and storage schemes unless otherwise
stated are based on studies by the author, who either accompanied
most of the topographic parties or was in close touch with their work.
In addition to the surveys and investigations above listed, many
valuable data have been obtained from the Bureau of Reclamation,
Indian Service, and Forest Service, and from State records. All the
plates in this report have been prepared by Mrs. M. S. Garden.

6

WATER UTILIZATION IN THE SNAKE RIVER BASIN
INDEX SYSTEM

For the purpose of indexing data pertaining to the water utilization of the United States the Geological Survey has divided the
country into 12 major divisions, conforming to the principal drainage areas. In this system the north Pacific drainage area is known
as division 12, and the Snake River Basin comprises subdivisions G,
H, J, K, and L 12G embracing the Snake River Basin from the
source to and including the Big Wood River Basin; 12H, the Snake
River Basin from the Big Wood River to the Clearwater River,
exclusive of the Salmon River Basin; 12J, the Salmon River Basin;
12K, the Clearwater River Basin; and 12L, the Snake River Basin
from the Clearwater River to the Columbia River. Each of these
five principal subdivisions is divided into smaller units 12GA includes the Snake River Basin from the source to and including
Jackson Lake; 12GD, the Hoback River Basin etc. (See pi. 1 for
all drainage-area designations in the basin.)
The designation 12GA 1 is explained as follows: The figure 12 is
the number of the major division, the north Pacific; the letter G
(the first letter following the number) refers to that part of the
Snake River Basin above the Big Wood River; the letter A represents the area from the source to and including Jackson Lake; the
figure 1 is the item number given to the Jackson Lake developed
reservoir. In other words, the first three items give the general
location of the plant and the last item identifies it. Other reservoirs
in the same minor area would be numbered 12GA 2, 12GA 3, etc.
The same system is applied to undeveloped reservoirs and to developed and undeveloped power sites, the items being numbered consecutively beginning with 1 in each class.
GENERAL FEATURES OF SNAKE RIVER BASIN
LOCATION AND EXTENT

The Snake River Basin comprises about 109,000 square miles of
river plains, foothills, upland valleys, and mountains. The Snake
River drains western Wyoming, all of Idaho except the north end
and extreme southeast corner, the extreme northwest corner of Utah,
the northeast corner of Nevada, eastern Oregon, and the southeast
corner of Washington. The extreme length and breadth of the basin
are each about 450 miles. The river flows south, west, north, and
west through the basin with a total length of about 1,000 miles. It
is the largest tributary to the Columbia River, its basin comprising
42.1 percent of the Columbia River system.

GENERAL FEATURES OP SNAKE RIVER BASIN

Drainage areas in Snake River Basin, by States
Total
State area
(square
miles)

State

Utah............... ............ -....__....-_.- ....._

Area
drained
by Snake
River
(square
miles)

Percent
of area
of Snake
River
Basin

5,280
72,060
360
5,270
19, 950
6,080

66.2
.3
4.8
18.3
5.6

109, 000

100.0

97,910
83, 890

84,990
110,690
96,700
69, 130

Total.. .-_....._- .-_ .. ..--...-.. ......-

4.8

Percent
of State
area

5.4
85.9
.4
4.8
20.6
8.7

GEOGRAPHIC AND TOPOGRAPHIC FEATURES

About one-third of the basin lies on the western slopes of the
northern and middle Rocky Mountain provinces, comprising deeply
dissected mountain uplands and intermountain basins, and the
remainder drains that portion of the Columbia Plateau province
embraced within the Snake River Plain section, characterized by
lava plateaus and alluvial terraces, and the Blue Mountain and
Payette sections, characterized by complex mountains and dissected
volcanic plateaus.
Roughly 20,000 square miles of the area is river plains, 52,000
square miles foothills and intermountain basins, and 37,000 square
miles mountainous. Plate 2 shows the approximate location of the
1,000-, 2,000-, 4,000-, 6,000-, 8,000-, and 10,000-foot contours.
Areas in Snake River Basin at different altitudes
Altitude

1,000 to 2,000 feet
2,000 to 4,000 feet
4,000 to 6,000 feet- ___ . ___
6,000 to 8,000 feet

Area
(square Percent
miles)
1,100

1.0
5.0

OQ 1Afl

OK

46,100
22,000

42.3
20.2

Area
(square Percent
miles)

Altitude

8,000 to 10,000 feet . _

5,900
300

5.4

109,000

100.0

.3

Q

Total

.

SNAKE RIVER SYSTEM

In point of drainage area the Snake River may be considered one
of the larger rivers of the United States, being exceeded in the order
named, only by the Missouri, Columbia, Rio Grande, Colorado, Ohio,
Arkansas, and Mississippi above the Missouri. In point of mean
flow it exceeds the Colorado and Rio Grande. It has its source in
Wyoming on Two Ocean Plateau, on the western slope of the Continental Divide near the southeast corner of Yellowstone National
Park. The small streams that unite to form the Snake River have
their source at an altitude of about 9,600 feet. Flowing generally
50503 35 2

8

WATER UTILIZATION IN THE SNAKE RIVER BASIN

westward, it receives the drainage of the southern part of Yellowstone
National Park through the Heart River and the Lewis River. Near
the junction with the Lewis River it turns southward, crosses the
southern boundary of Yellowstone National Park, and enters the
backwater of the Jackson Lake storage reservoir, through which it
flows for a distance of nearly 25 miles. From the lower end of
Jackson Lake it flows east for several miles, then turns sharply and
flows south west ward for 30 miles through Jackson Hole. Near the
mouth of the Hoback River, 55 miles below Jackson Lake, it enters
the canyon of the Snake, through which it flows for 20 miles to the
mouth of the Grey River, near the Idaho-Wyoming line. .
Entering Idaho it flows northwestward 61 miles through a rather
wide canyon in the lavas to Heise, where it opens onto the Snake
River Plain. From Heise to Milner, a distance of nearly 200 miles,
the river flows northwest, south, and west across this plain. Between
Heise and Milner the river is not deeply intrenched, and it is in this
stretch that the principal diversions from the Snake for irrigation are
made and the large American Falls and Lake Walcott storage reservoirs are located.
At Milner the river starts cutting into the lava and associated
sedimentary beds and for 200 miles it flows west and northward
through the plain in a canyon. From Enterprise northward to
Huntington, a distance of 100 miles, the river leaves the canyon and
flows again on the plain. From Huntington northward to Lewiston,
a distance of 189 miles, the river is again in a canyon. In the northward course it forms the boundary between Idaho and Oregon for
216 miles and between Idaho and Washington for 38 miles. The
river turns westward at Lewiston, enters Washington, and flows 141
miles to its junction with the Columbia River at Pasco.
Drainage areas in Snake River Basin above principal points
Square
miles

South boundary of Yellowstone Park_____________
Outlet of Jackson Lake______
Mouth of Hoback River__.
Mouth of Salt River _ _ _ _ __
Mouth of Henrys Fork. _____
Mouth of Blackfoot River. _ _
American Falls.____________
Lake Walcott__________
Milner_______________
Mouth of Big Wood River. __

»490
820
2,900
4, 080
5, 870
13, 400
17, 000
19,100
20, 800
31, 200

1390 square miles of which is inside the park.

Square
miles

Swan Falls________._._ 41, 900
Mouth of Owyhee River___ 43, 600
Mouth of Malheur River. _ _ _ 58, 600
Mouth of Powder River _____ 71,000
Mouth of Salmon River. _ _ _ _ 74, 800
Mouth of Grande Ronde
River_-_____-______-_-__ 89,000
Mouth of Clearwater River.. 93,500
Mouth of Palouse River_____ 104, 600
Mouth of Snake River. _____ 109, 000

GENERAL FEATURES OF SNAKE RIVER BASIN
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TRIBUTARIES TO SNAKE RIVER

The following table presents a birdseye picture of the principal
features of the many tributaries to the Snake River. In using this
table it should be remembered that much of the information contained therein is only approximate. In general, only those tributaries are listed whose present or possible future utilization is discussed elsewhere in the report. Additional descriptions of physical
features insofar as they relate to future power and storage development are contained in the discussion of undeveloped power and reservoir sites.

Location

Yellowstone
Park.
.... .do.
T.47N.,R.lll
Pacific Creek
W., Wyo.
T.45N., R.118
W., Wyo.
T.44N., R.lll
W., Wyo.
T. 43 N., R.114
W., Wyo.
T.39N..R. 112
W., Wyo.
T.43N..R.117
W., Wyo.
Flat River..--- .
. T. 40N..R.115
W., Wyo.
T. 35 N., R.114
W.. Wyo.
T. 29 N., R.116
W., Wyo.
T. 29 N., R.118
W., Wyo.
T. 15 N., R. 43
E., Idaho.
Big Springs River. ... T. 14 N., R. 44
E., Idaho.
T. 13 N., R. 40
E., Idaho.
T. 13 N., R. 45
E., Idaho.

Tributary (tributary of
tributary shown by
indention)

Source

Location

8,000

7,000

6,400

7,000

7,000

9,000

8,500

9,000

9,500

8,500

9,500

968

6,705

336
170
572

15
20
30
50
50
65

932
925
920
899
895
822

6,090

5,915
5, 885

12
15

*>93
»81
»76

T. 13 N., R. 42 6,260
E., Idaho.
.. do...... . 6,220

4,800

5,500

5,543

(0

758

55

942

6,230

13

952

130

*135

(0

3,280

930

390

55

20
100

380

195
180

Square
miles
60

964

6,650

23
25

1,001
970

6,775
6,715
35

Miles
10

Miles
1,018

Feet
7,250

6,390

T. 44 N., R.114
W., Wyo.
T.43N., R.115
W., Wyo.
T.41N., R.116
W., Wyo.
T.40N., R.117
W., Wyo.
T. 40 N., R.116
W., Wyo.
T. 39 N., R.116
W., Wyo.
T. 37 N., R.118
W., Wyo.
T. 3 S., R. 46
E., Idaho.
T. 5 N., R. 38
E., Idaho.
T. 14 N., Idaho.

Feet
8,500 Yellowstone
Park.
8,500 ... ..do
9,500 T. 45 N., R.114
W., Wyo.
9,500 __ do...

Approximate
altitude

Do.
Do.

.....do ..... .....

Irrigation.

Storage.

Future

.. do .... - ..

Present

Water utilization

25-17

25-17

45-18

Timbered
plateau.

uplands

and

Irrigation.

- Irrigation, power.
Timbered mountains, nar- .... .do
row valleys.
45-18 Rugged mountains, river .....do -. . Irrigation.
plains
40-17 Timbered foothills, river
do ... ... Do.
plains.
45-17 Timbered mountains, up..do .... .... Irrigation, power.
land valleys.
35-16 Timbered mountains, narrow valleys.
35-16 Timbered mountains, wide Irrigation, power-- Irrigation, power.
valleys.
35-14 Timbered plateau, lava Storage, power, ir- Storage, power, ircanyon, river plains.
rigation.
rigation.
Fish hatchery _ .. Fish hatchery.

30-18

50-20 . .do

50-20 .. do ...................

45-30
50-20

Inches
45-35

Surface features

-do ..... ...........
Mountainous, timbered ....

Basin

Approximate Approxisize
mate
Disannual
Ap- tance
precipiproxi- above
tation at
mate mouth
headaltiof
tude Snake Length Area waters
and in
River
lower
basin «

Mouth

Snake River tributaries arftmged in downstream order

iJ»

H

a

3

M

o

T

c XT

T>

on

T. 4 S., R. 38
E., Idaho.
T. 12 S., R. 39
E., Idaho.
T. 11 S., R. 33
E., Idaho.
T. 13 S., R. 30
E., Idaho.
T. 13 N., R. 17
W., Utah.
T. 46 N., R. 68
E., Nevada.

5,500

<«380

75

749

Timbered upland, iava
canyon.
Timbered upland and plateau, lava canyon.
Rugged mountains, wide
valleys, lava canyons,
river plain.

25-10

Timbered mountains,
broad valley, river plain.

Do.

DO.

25-11
20-10

1,140
1,700

25-12
25-10

1,200

60
65

..do. . -

Timbered mountains, roll- ..... do
ing foothills, lava plains.
Timbered uplands, foot- .....do ......
hills, lava canyon, river
plain.
Timbered upland, river ....do...... .......
valley, river plain.
Rolling uplands, broad Irrigationvalfey.
Rolling uplands, river ..... do
plain, river valley.
Rolling upland, lava plain ..... do... ....
and canyon.
Timbered uplands, broad ..... do.... ...
valley.
Timbered uplands, narrow Storage, irrigation.
valleys, river plain.
Talus slope and river bench. Irrigation- -. __ ..

Rolling foothills, lava plains

20-10

do.
Foothills, lava plain and
canyon.
figure is an sstimate bsised on altitude, vegetation, a nd run-oft.

12-10

20-13

320
1,300

27

18-14

20-15

20-15

20-12

740
<330

-.

ra
O
^

jg
^

Irrigation.

j|

Irrigation, power.

DoStorage, irrigation.

Do.

>-*

M

Irrigation.
Do-

05
%
Storage, irrigation.

Storage, irrigation.
power.

g
Do.

P
jj
2

^j

e

&

!|

Do.

.... Storage, power, ir- Storage, power, ir25- 9 .... .do............
rigation.
rigation.
20-10 Foothills, river plain . . . . . . . Storage, irrigation. Storage, irrigation.

' 25- 9 __ do _______ .... .... .....do... ......

430

35

Power.
Irrigation... ...... Irrigation, storage,
power.
Power, irrigation. . Storage, power, ir
rigation.

Timbered mountains, open Storage, irrigation. Storage, irrigation.
valley, lava canyon.
Do.
..do25-10 Timbered mountains, river
plain,
Do.
...
..
do.....
......
..
25-10
do...... _ .............

25-10

45-15

35-15

20-16

35

37

75

37

55

70 <« 2,150
22 »130

50 <* 1,000

45

35

40

792
<>36

T. 8 N., R. 36
E., Idaho.
T. 9 N., R. 34
E., Idaho.'
T. 6 N., R. 31 ....... ........
E., Idaho.'

<«465

60 <« 1,000
45

45

'12

5,030
4,830

624

145

20

641

5,260

E., Idaho.'
8,000 T. 5 N., R. 30 .......
E., Idaho.
6,000 T. 1 S., R. 22
E., Idaho.'
7,000 T. 2 N., R. 37 4,690
E., Idaho.
7,000 T. 1 N.. R. 40
E., Idaho.
7,000 T. 3 S., R. 34 4,400
E., Idaho.

7 f\f\f\

7,000

7,500

7,500

7,500

T. 9 N., R. 43
E., Idaho.
T. 8 N., R. 41
E., Idaho.
T. 7 N., R. 39
E., Idaho.

T. 6 S., R. 32 4,354
730
E., Idaho.
621
7,000 T. 7 S., R. 36
E., Idaho.
727
6,000 T. 6 S., R. 32 4,354
E., Idaho.
704
5,500 T. 9 S., R. 30 4,200
E., Idaho.
692
8,000 T. 9 S., R. 27 4,200
E., Idaho.
657
6,500 T. 10 S., R. 23 4,134
E., Idaho.
613
T. 9 S., R. 17 3,132
E., Idaho.
610
T. 15 S., R. 19 6,000 T. 9 S., R. 16 2,992
E., Idaho.
E., Idaho.
o Precipitation at he adwaters is giver first, In almost every instance the hig her
6 Distance above memth of tributary into wh ich it empties.
« Indeterminate.
d Roughly approxirr ate.
Approximate poin ; of disappearance5.

Indirect tributary area:
Camas Creek. . __ ... T. 14 N., R. 39
E., Idaho.
T. 13 N., R. 35
E., Idaho.
Medicine Lodge T. 13 N., R. 31
Creek.
E., Idaho.
Birch Creek... ....... T. UN., R. 29
E.,
Idaho.
T -io XT T? 95
E., Idaho.
Big Lost River... .... T. 8 N., R. 20
E., Idaho.
T. 3 N., R. 23
E., Idaho.
Willow Creek
T. 4 S., R. 40
E., Idaho.
Greys Lake outlet .... T. 5 S., R. 43
E., Idaho.
T. 7 S., R. 44
E., Idaho.

Teton River ___

T. 12 N., R. 44 7,000
E., Idaho.
Yellowstone 8,500
Park.
T. 3 N., R. 45 10,000
E., Idaho.

..do
do.

do

.....do. _ .....

Location

T. 9 S., R. 14
E., Idaho.

T. 9 S., R. 15
E., Idaho,
do.-

Location

2,926

2,983

Feet
2,987

12-9
10-8

8 8
w»

Storage, power, irrigation.
40- 8

95
45
40
20

575
"60
"9
550

2,734

T. 2 S., R. 10 5,500 T. 1 S., R 17
F.., Idaho.
E., Idaho.
Little Wood River, ._ T. 5 N., R. 20 8,500 T. 4 S., R. 19
E., Idaho.
E., Idaho.
T. 3 S., R. 13 5,500 T. 5 8., R. 11 2,503
E., Idaho.
E., Idaho.
<<300

430

'710

3,800

Power.
Power, irrigation.
Irrigation.

10- 8
10- 8
10-8

(«)
(

(>

I?

587

Timbered mountains, Storage, power,
irrigation.
broad valley, river and
lava plain, lava canyon.
25-12 Rolling upland, prairie,
broad valley.
do.
35- 9 Timbered upland, river
valley and plain.
15-9 Rolling upland, deep, nardo
row valley.

Irrigation.

Storage, irrigation.

Irrigation.

Power, irrigation. . Power, irrigation.

Do.

10- 8

.do

20-10

()

30

577

Ttillino-QlTr HrAAlr

Irrigation.
Do.
Power.
Storage, irrigation . Storage, irrigation.

do.-.
... ..do.-

(>

Rolling upland, river valley, lava canyon.

do
do

Irrigation, fish
hatchery.
Irrigation, power.

2,400
<<220

10- 8
25- 9

12-10

(<)

()

Future

Fish hatchery..... Fish hatchery.

Present

Water utilization

....... ... Irrigation, fish
hatchery.
Talus slope, river bench....

12-10 ..... do..-...

()

(')

Inches
12-10

Square
miles
C)

Surface features

Miles
()

2,780

588

2,883

»14

591
589

593
592

596

602

Miles
604

2,882

T. 12 S., R. 14
E., Idaho.
T. 8 S., R. 14
E., Idaho.
. . do....
_-._do..
..
.-..do. ____
. .do... ...
T. 7 S., R. 13
.....do.. ....
E., Idaho.
T. 7 N., R. 15 8,500 T. 6 S., R. 13
E., Idaho.
E., Idaho.

Basin

Approximate Approxisize
mate
Disannual
Ap- tance
precipiproxi- above
tation at
mate mouth
headaltiof
tude Snake Lengtb Area waters
and
in
River
lower
basin

Mouth

2,886
T. 8 8., R. 14 2,885
E., Idaho.
.. do.. .- 2,884
7,500 .. do... ... 2,883

Feet

Ap:
proximate
altitude

do.
Salmon Falls River _ .. T. 45 N., E. 62
E., Nevada.
T. 16 8., R. 14 6,500
E., Idaho.
Indeterminate .

Tributary (tributary of
tributary shown by
indention)

Source

Snake River tributaries arranged in downstream order Continued

W

T. 2 S., R. 10 5,500 T. 5 S., R. 10
E., Idaho.
E., Idaho
T.2S.,R.9E., 5,500
Idaho.
T. 10 S., R. 11
T.6S., R.8E.,
E., Idaho.
Idaho.
do
T. 1S.,R.8E., 4,500
Idaho.
T.2S..R.7E., 4,000 T.5S.,R.6E.,
Idaho.
Idaho.
T. 1 N., R. 7 4,000 T. 58., R.4E.,
Idaho,
E., Idaho.
T. 10 S., R. 7 6,500
do
E., Idaho.
East Fork. .. ......... T. 15 S., R. 11 6,500 T. 10 S., R. 7
E., Idaho.
E., Idaho.
West Fork "T. 41 N., R. 58 6,500 ..... do...
E., Nevada.
T. 45 N., R. 58
T. 13 S., R. 7
E., Idaho.
E., Nevada.
T. 16 S., R. 3
T. 12 S., R. 7
E., Idaho.
E., Idaho.
T. 6 S., R. 5
Little Valley Creek... T. 11 S., R. 3
E., Idaho.
E., Idaho.
Shoofly Creek.... __ .. T. 8 S., R. 1 ....... T. 5 S., R. 3
E., Idaho.
E., Idaho.
T. 4 S., R. 2
Birch Creek. ___ ..... T.7S.,R.1E.,
E., Idaho.
Idaho.
Castle Creek.... __ ... T. 7 S., R. 1 3,500 T. 4 S.. R. 1
E., Idaho.
W., Idaho.
T. 5 S., R. 3 4, 500 T. 3 S., R. 1
E., Idaho.
W., Idaho.
Rabbit Creek... .... .... T. 3 S., R. 3 3,500 T. 1 S., R. 2
W., Idaho.
W., Idaho.
T. 1 S., R. 3
Reynolds Creek..... ... T. 4 S., R. 4
W., Idaho.
W., Idaho.
Sucker Creek..... _ .. T. 4 S., R. 2
T. 3 S., R. 5
W., Idaho
W., Idaho.
Owyhee River.. ... __ . T. 34 S., R. 45
T. 20 S., R. 46
E., Oregon.
E., Oregon.
T. 34 S., R. 45
North Fork........... T.9S..R.4W.,
E., Oregon.
Idaho.
T. 12 S., R. 5 5,500
Middle Fork......
W., Idaho.
South Fork ___ . .... T. 38 N., R. 51
... ..do
E., Nevada.
* Distance above mouth of tributary into which it empties.
Indeterminate.
d Roughly approximate.
110
55
85
45
45
40

530
528
511
499
496
»54
"54
»20
*15
»7

2,467
2,465
2,412
2, 368
2, 366

20-15
20-15
15-9
20- 9

*580
<«5SO

<<155

15-12
25-13

rflOO

««eif ooo

18
110

440
412
395
'153
»153

2,240
2,200
2,180

.......

20-12

220 11,100
22 <«250

447

2,250

"153

463

2,290

50

20

16

20

40

25-10

<«95

...

do.. _. ........

.. do...... ......
do ... ...

..... do....

Do.

Do.

Do.

Do.

leys, and canyon.

do
.-.
.....do....... ......

.....do..

Do.

Do.

Do.

Storage, irrigation.

Storage.

valleys, canyon.
Boiling upland, river val- Storage, irrigation. Storage, irrieation.
leys.

Irrigation.

river Storage, irrigation. Irrigation, storage.
Do.
do....

canyon, river plain.
hills,river valley, canyons.

Rolling foothills,
plain, canyon.

do.-

qn_in

canyon, open valleys.

leys, and canyon.
. do .
- Irrigation.
river valley.
25- 9 Timbered upland, lava Storage, irrigation. Storage, irrigation.
canyons, river plain.

25-10

rfllO

460

?5-10

*90

330

20-10

472

d90

2,320

20

480

2,339

<<580

20-10

U, 850

491

25

15- 8

<«265

20-10

15- 8

<«145

''640

15- 8

<«130

Q

10-8

<«560

on

15- 9

<«60

3,300

15- 9

*90

2,362

35

25

25

40

20

538

2,481

15

547

2,497

Location

Approximate
altitude

Location

Middle Fork....

T. 9 N., R. 11
E., Idaho.
T. 7 N., R. 9
E., Idaho.
T. 8 N., R. 9
E., Idaho.
T. 7 N., R. 12
E., Idaho.
T. 5 N., R. 12
E., Idaho.
T. 7 N., R. 11
E., Idaho.

T. 4 N., R. 7
E.. Idaho.
T. 6 N., R. 8
E., Idaho.
.... do,. .

8,000 T. 4 N., R. 7
E., Idaho.
8,000 T. 6 N., R. 11
E., Idaho.
8,000 T. 6 N., R. 10
E., Idaho.

7,500

3,600

115
35
15
20
35
15
10

95
»23
"18
'95
"36
i-34

4,473
4,275
3,474
5, 148
4,932

393

55

118

48

52

380

105

33

382

.

Future

Storage, irrigation. Storage irrigation.

Present

Water utilization

Rugged timbered mountains, narrow valley.
.... .

Placer. ............
50-29 .....do ........... ........ .....do... ...... ....

40-30 ..... do....

48-23

40-27

25- 8

Do.

Rolling uplands, river val- Storage, irrigation.
Do.
ley.
50-9' Rugged mountains, hills, Irrigation, storage, Irrigation, storage,
granite and lava canyons,
power.
power.
broad valley, and river
plains.
50-23 Rugged timbered mounStorage, power.
tains.deep granite canyon.
45-32 Rugged timbered mountains, narrow canyons.

11- 8 . do. .

1,000

35
.

15-8

50 "1, 740

113
'15
"325

16-12

22-13

Inches
22-13

"315

30

we

Square
miles
"950

90 "2, 250

Miles
3S

"28

Miles
"37

3,474

2,177

Feet

Surface features

Rolling uplands, narrow
valleys.
Timbered upland, lava
canyon, open valleys.

Basin

Approximate Approximate
size
Disannual
Ap- tance
precipiproxi- above
tation at
mate mouth
headaltiof
tude Snake Length Area waters
and
in
River
lower
basin

Mouth

Owyhee River Contd.
South Fork Contd.
Feet
T. 14 S., R. 5
Little Owyhee River. T. 45 N., R. 42
E., Nevada.
W., Idaho.
T. 42 N., R. 55 6,500 T. 13 S., R. 5
E., Nevada.
W., Idaho.
T. 39 S., R. 44
T. 35 S., R. 45
E., Oregon.
E., Idaho.
T. 38 S., R. 40
T. 31 S., R. 41
E., Oregon.
E., Oregon.
T. 33 S., R. 40
Rattlesnake Creek _ T. 38 S., R. 43
E., Oregon.
E., Oregon.
T. 5, S., R. 3 5,000 T. 31 S., R. 41
W., Idaho.
E., Oregon.
T.4N.,R.7E., 8,000 T. 5 N., R. 6
E., Idaho.
Idaho.

Tributary (tributary of
tributary shown by
indention)

Source

Snake'River tributaries arranged in downstream order Continued

5,000

4,500

6,000

5,000

5,500

4,500

Lake Fork _____ T. 19 N., R. 5 5,500 T. 16 N., R. 3
E., Idaho.
E., Idaho.
' Distance above mouth of tributary into which it empties.
d Roughly approximate.

North Fork.. ........ T. 21 N., R. 4
E., Idaho.

Willow Creek. ..... T. 1 N., R. 6
E., Idaho.
Moore Creek. ......
T. 7 N., R. 6
E., Idaho.
Grimes Creek. ..... T. 8 N., R. 6
E., Idaho.
Malheur River. . ___ T.17S.,R.33^
E., Oregon.
South Fork. .......... T. 25 S., R. 36
E., Oregon.
North Fork
T. 14 S., R. 35Ji
E., Oregon.
Bully Creek ___ . T. 17 S., R. 37
E., Oregon.
Willow Creek. ....... T. 15 S. f R. 37
E., Oregon.
Payette River. ......... T. 9 N., R. 3
E., Idaho.

T. 9 N., R. 3
E., Idaho.

T. 1 N., R. 10
E., Idaho.
T. 1 N., R. 9
E., Idaho.
T. 2 N., R. 6
E., Idaho.
T. 3 N., R. 6
E., Idaho.
T. 3 N., R. 5
E., Idaho.
T. 3 N., R. 4
E., Idaho.
T. 5 N., R. 4
E., Idaho.
T. 17 S., R. 47
E., Oregon.
T. 23 S., R. 37
E., Oreg'on.
T. 21 S., R. 38
E., Oregon.
T. 19 S., R. 44
E., Oregon.
T. 18 S., R. 45
E., Oregon.
T. 9 N., R. 5
W., Idaho.

Lime Creek-. _ .

T. 2 N., R. 13 7,000
E., Idaho.
Little Camas Creek- T. 2 S., R. 9
E., Idaho.
Smith Creek--.. ... T. 3 N., R. 8 T ftftft
E., Idaho.
Rattlesnake Creejt..
..do.. ... . 7,000

T. 3 N., R. 10
E., Idaho.
do

Feather River ...... T. 5 N., R. 10 6,500
E., Idaho.
Trinity Kiver
T. 3 N., R. 9 7,500
E., Idaho.

52

5,467

20
12
14
14
13
35

'53
'45
'18
'10
'7
'66

4,070
3,912
3,348
3,210

45
42
60
55

55
25

U3
369
'72
'133

2,210
2,135
2,790

2,230

'17

35

371
'97
'78

2,140

3,400

2,880
22

10

'68

4,474

3,210

10

'69

4,502

12

17

0R7

62

6

5,467

60

19

Ort

*75

»15

'92

T 5 N R 9 A ftc9
E., Idaho.
T.3N.,R.5E., 3,210
Idaho.

T. 3 N., R. 13 7,500 T. 3 N., R. 13
E., Idaho.
E., Idaho.
Big Smoky Creek- T. 5 N., R. 14 7,500 . -do
E., Idaho.
Little Smoky T. 3 N., R. 15 6,500 .. _ do..
Creek.
E., Idaho.

T. 4 N., R. 8 7,500
E., Idaho.
T. 6 N., R. 12 7 inn
E., Idaho.
34

....

rigatio

Do.

*90

1,260

3,300

60-25

60-22

60-11

teau, river valley.

tains, wide valley, narrow deep canyon.

Rugged timbered mountains, river valleys, deep
canyon, river valley and
plain.

ley.

.....do.. .......

.....do... .........

Do.

Do.

Storage, power, ir- Storage,
rigation.
rigatio

30-10 .....do. __ .... ___ .... Storage, irrigation- Storage,

Do.

*640

..

Storage, irrigation, Storage,
power.
power

Placer, irrigation. . Placer, ii

..... do. _ ........

Storage, irrigation. Storage,

Timbered mountains, roll- ..... do..
ing upland, river valley.

teau.
Timbered mountains, river
valley, river plain.

Timbered mountains, river
valley, lava canyon.

canyon.
Rolling foothills.

prairie, lava canyon.

Rolling foothills, river valley, canyon.

tains, lakes, narrow valley.

tains, narrow valley.

hills, canyon, and broad
valley.

hills, broad valley.

do ....... ...

30-10

35-11

16-11

30-10

35-18

35-16

25-20

35-22

40-22

25-22

35-22

50-25

40-25

35-25

40-25

40-25

hills, river valley, deep
granite and lava canyon.

45-28 - do.................. .
42-21

*640

1530

4,840
*650

180

426

69

47

60

47

150

40

59

95

117

216

1,300

Location

Approximate
altitude

15
25
28

"58
»41
"16

2,630

2,270

Little Weiser River- T. 15 N., R. 2 6,000 T. 14 N., R. 3
W., Idaho.
E., Idaho.
T. ION., R. 1 4,000 T. 11 N., R. 4
W., Idaho.
W., Idaho.

Middle Fork.. ___ .... T. 17 N., R. 2
E., Idaho.

2,820

85

6,000 T. 15 N., R. 1
W., Idaho.

22

2,110

9

20

353

40

30

"80

2,992

T. 11 N., R. 5
W., Idaho.

3,500

1

5,500

5,500

3

1

T. 9 N., R. 4
E., Idaho.

3

5,500

11

60-23

224

30

42

50-23

59

15
20

M29

1300

25-15

25-17

35-17

<*75
*195

40-11

20-11

20-11

35-14

50-23

55-28

1,700

145

155

330

340

52

60-22

"108
"104

1,200

60

"72

Inches
60-25

2,790

Square
miles
<*185

Miles
20

Miles
"129

Feet

T. 9 N., R. 10 4,601
E., Idaho.
T. 9 N., R. 7 3,810
E., Idaho,
6,000 . .do...
3,690

5,500

7,300

T. 15 N., R. 3
E., Idaho.
T. 9 N., R. 3
E., Idaho.

Location
Surface features

Rolling foothills, upland
valley, and lava canyon.

Timbered mountains, wide
valleys, canyons, river
plain.
Timbered mountains, rolling foothills, river valleys.
do.-

Rugged timbered mountains, upland valleys,
deep canyon.
Timbered mountains, deep
granite canyons, open
valley.
Timbered uplands, rolling
foothills, river valley.
Rolling foothills, river valleys.

Timbered mountains, river
valley.
Rugged timbered mountains, river valleys, deep
narrow canyons.
Rugged timbered mountains, plateau, canyon.

Basin

Approximate Approxisize
mate
Disannual
Ap- tance
precipiproxi- above
tation at
mate mouth
headaltiof
tude Snake Length Area waters
and
in
River
lower
basin

Mouth

T. 7 N., R. 1
E., Idaho.
T. 8 N., R. 4
W., Idaho.
4,000 ...-do.. .......

T. 14 N., R. 5
E., Idaho.

T. 13 N., R.
£., Idaho.
Willow Creek.. ...... T. 10 N., R.
W., Idaho.
Little Willow Creek- T. 11 N., R.
W., Idaho.
T. 9 N., R.
W., Idaho.

Middle Fork...-.

Warm Springs T. 11 N., R. 10
Creek.
E., Idaho.
T. 10 N., R. 9
E., Idaho.
Deadwood River. .. T. 14 N., R. 7
E., Idaho.

Feet
T. 16 N., R. 5 5,000
E., Idaho.
South Fork _ ... ..... T. 8 N., R. 12 7,500
E., Idaho.

Payette River Contd.
North Fork Contd.

Tributary (tributary of
tributary shown by
indention)

Source

Snake River tributaries arranged in downstream order Continued

Irrigation.

Storage, irrigation.

Power, storage.

Storage.

Power, irrigation.

Power.

Storage, power.

Irrigation, storage.

Future

Irrigation.
Storage, irrigation- Power, storage, irrigation.

do..-

Storage, irrigation.

Storage, irrigation, Storage, irrigation,
power.
power.

Storage, irrigation. Storage, irrigation.

do.--

-do

Present

Water utilization

T. 12 S., R. 37
E., Oregon.
6,500 T. 12 S., R. 37
E., Oregon.
5,500
E., Oregon.
7,000 T. 9 S., R. 46
E., Oregon.

5,500

307

20
15

i>73
i>72
i>65

176

18
35
17
50
75

i>371
'346
'319
'303
1-260

5,895

5,342

Challis Creek_ .._... T. 14 N., R. 16 7,500 T. 14 N., R. 19 4,823
E., Idaho.
E., Idaho.
Pahsimeroi River. .... T. 9 N., R. 24 6,000 T. 16 N., R. 20 4,632
E., Idaho.
E., Idaho.
T. 16 N., R. 26 7,000 T. 21 N., R. 22 3,920
E., Idaho.
E., Idaho.
1 Distance above mouth of tributary into which it empties.
* Roughly approximate.

55-14

1,260

30-8

dO-8

"1170
740

40-15

40-15

40-20

600

180

14,100
20

6,210

60-20

*325

33

1-22
ion

65-14

832

65

194

Q49

60-15

"280

33

272

1,679

1180

27

285

50-12

*245

32

7Qfl

1

40-14

'9

O AQft

40-14

14

1-49

40-12

25-16

*75

20

'69

Rolling foothills.. ..........
Power, storage, irrigation.

Do.

Storage.

Do.

hills, wide valley.

valley.

ing foothills, river valley.

tains, foothills, river valleys, and canyon.

tains, canyon.

valley.

tains, deep canyons.

do... ....

- do. -

.-.

Do.

Do.

Do.

Placer.

rigation.

tains, wide valley canyon.
Rugged timbered moun- . .do.. ...-...
tains, narrow valley,
deeply cut plateau.
Rugged timbered moun- ..do...- .. Irrigation.
tains.

tains, river valley and
canyon.

tains, river valley.
Timbered mountains, foot- -. do............
hills.

Rolling foothills, river val- Storage, irrigation . Storage, irrigation.
ley.
Rugged timbered moun- Irrigation, power, Irrigation, power,
tains, rolling foothills,
storage.
storage.
river valleys, and canyons.

Timbered mountains, roll- Power, storage, iring foothills, river valrigation.
leys, and canyons.
35-18 Timbered mountains, river
valley.
.....do,. ........ ...........
35-12

15-12

Rolling foothills, open valley.
25-12 .....do.....................

<*120

*85
1,660

15
120

flOO

»175

100
1,660

15
80

300

300

1,845

1,845

'384

T. 1 N., R. 49
E., Oregon.
8,500 T. 29 N., R. 4
W., Idaho.
7,500 T. ION., R. 13
E., Idaho.
8,500 T. UN., R. 15
E., Idaho.
8,000 T. 11 N., R. 18
E., Idaho.

7,000

<<45

20

H

2,120

<*85

27

*6

2,160

903

Sheep Creek .......... T. 5 S., R. 46
E., Oregon.
Salmon River __ . ..... T. 6 N., R. 14
E., Idaho.
T. 12 N., R. 12
E., Idaho.
Yankee Fork. ........ T. 14 N., R. 16
E., Idaho.
East Fork __ ........ T. 6 N., R. 16
E., Idaho.

North Powder River- T. 8 S., R. 37 7,500 T. 6 S., R. 39
E., Oregon.
E., Oregon.
Big Creek.. ___.__.. T. 6 S., R. 42
T. 7 S., R. 41
E., Oregon.
E., Oregon.
Eagle Creek.. ___ . T. 5 S., R. 43 5,000 T. 9 S., R. 45
E., Oregon.
E., Oregon.
Wild Horse Creek.. _ . T. 21 N., R. 2 5,000 T. 18 N., R. 5
W., Idaho.
E., Idaho.
Pine. Creek...... ___ . T. 6 S., R. 45 7 nnn T. 7 S., R. 48
E., Oregon.
E., Oregon.
Imnaha River __ . ..... T. 5 S., R. 45 8,000 T. 4 N., R. 48
E., Oregon.
E., Oregon.

North Fork...

. T. 10 S., R. 35
E., Oregon.
South Fork _ . _ .... T. 13 S., R.35H
E., Oregon.
T. 14 S., R. 14
E., Oregon.
Powder River. ......... T. 8 S., R. 36
E., Oregon.

T. 15 N., R. 5 4,000 T. 10 N., R. 5
W., Idaho.
W., Idaho.
Slonroe Creek.. __ .. T. 14 N., R. 6 4,000 T. 11 N., R. 5
W., Idaho.
W., Idaho.
Birch Creek....-- __ . T. 14 N., R. 43
T. 15 S., R. 45
E., Oregon.
E., Oregon.
Burnt River _____ . T. 12 S., R. 36
T. 9 S., R. 46
E., Oregon.
E., Oregon.

>
GO

W

W

j-j

>
|rj

GO

O
^d

B
GO

a

g

t"1
^

H
Z
H
j#

O

Approximate
altitude

Location

oo XT

R

4.

6,000

6,000

E., Idaho.
Little Salmon River.. T. 18 N., R. 1 5,000
E., Idaho.
T. 8 N., R. 42 3,500
Asotin Creek.
E., Washington.
Orande Ronde River. T. 7 S., R. 36 7,000
E., Oregon.

T

T. 20 N., R. 8
E., Idaho.
South Fork. ----- T. 13 N., R. 6
E., Idaho.
T. 18 N., R. 10
E., Idaho.
Johnson Creek .... T. 14 N., R. 7
E., Idaho.

"Ritr Oronfr

355

25
20

M5
»35

T. 20 N., R. 14
E., Idaho.
T. 24 N., R. 8
E., Idaho.
T. 19 N., R. 6
E., Idaho.
T. 19 N., R. 8
E., Idaho.
T. 20 N., R. 6
E., Idaho.
T. 24 N., R. 1
E., Idaho.
T. 10 N., R. 46
E., Washington.
T. 7 N., R. 47
E., Washington.

»18

3,390

2,170

4,650

30

»15

310

27
170

1,730

816

3,950

578

40

242

30

'86

3,610

45-14

40-13

40-12

... ...

Present

Power, storage.

Storage.

Power.

Power, storage.

Do.

Do.

Power.

Do.

Storage.

Power, storage.

Irrigation, power.

Power.

Future

Water utilization

Rugged timbered mountains, rolling uplands,
wide valley, deep lava
canyon.

Power, storage,
irrigation.

Power,
storage,
irrigation.

Timbered mountain, nar- Irrigation, power.. Power, irrigation.
row valley, canyon.
Rolling timbered upland, .....do. .........
Do.
river valley, and canyon.

..-

. .do....... ... ..... ... .

..do.........

Timbered mountains, river
valleys, and canyon.
Rugged timbered mountains, river valleys, narrow canyons.
Timbered mountains, wide
upland valley.
Timbered mountains, river
valley.
Timbered mountains,
deeply trenched canyons.
Timbered mountains,
deeply trenched canyons, river valley.
Timbered mountains, river
valley and canyon.
.....do. ---.

60-20 .....do

55-25

40-20

417

25

'133
»37
214

55-13

594
1,300

35-16

40-16

40-17

65

'36

3,655

50-25
40-25

35

396

150

10

T. 16 N., R. 17 8,000 T. 18 N., R. 14 3,795
E., Idaho.
E., Idaho.

189

20

55-15

2,860

»106

40-12

537

35

»211
'199

Inches
40-10

Square
miles
214

Miles
17

Miles
»238

M06

Feet
Feet
T. 27 N., R. 21 8,000 T. 24 N., R. 21 3,596
E., Idaho.
E., Idaho.
T. 17 N., R. 18 5,500 T. 23 N., R. 18 3,180
E., Idaho.
E., Idaho.
T. 13 N., R. 10 7,000 T. 23 N., R. 16 3,908
E.,
Idaho.
E., Idaho.

Location

Basin
Approximate Approximate
size
Disannual
Ap- tance
precipiproxi- above
tation at
mate mouth
Surface features
headaltiof
Length
Area
waters
tude Snake
and in
Eiver
lower
basin

Mouth

Snake River tributaries arranged in downstream order Continued

Bear Valley Creek. . T. 11 N., R. 8 7,000 T. 13 N., R. 10 6,150
E., Idaho.
E., Idaho.
T. 12 N., R. 11 7,000 T. 13 N., R. 10 6,150
E., Idaho.
E., Idaho.
T. 13 N., R. 13 8,000 T. 17 N., R. 14 4,005
E., Idaho.
E., Idaho.

Middle Fork...--

Salmon River Contd.

Tributary (tributary of
tributary shown by
indention)

Source

00

Middle Fork.

T

T

»75

1,235

o

E.,
Idaho.
q« "vr -p

T

O7 "vr

p

K

9 *tf\t)

T

1 a XT

P

QQ

E., Washington.

35-15
40-14
35-13
30-20
25-14
20-14

MOO
^625
500
2,800
<«310
^870
*315

00

30
42
45

27
55

60

'15
63
60
'74
<>34
627

' Distance above mouth of tributary into which it empties.

W., Idaho.

tains, narrow
canyon.
.. do -.

valley,

tains, narrow valleys.

Rugged timbered mountains, narrow valley,
canyons.

valley,

and

....

....

H

DO.
Do.

Irrigation.

Do.

Do.

Do.

Do.

Irrigation.. ....... Irrigation, storage.

d Roughly approximate.

Storage.

P
22
§

H.
W

B<i

*
cc
%
[>
M

H
QC
Q

^

tr1

Do.

Do.

O
§
%
H
W
Power.

Do.

Irrigation, power. - Irrigation, power.

..do ...

.... .do .

Rolling foothills and plains, ..... do ......... Irrigation.
canyon and valleys.

ing plain, lava canyon.

river valley, canyon.
Rolling foothills, river
valley.

. ..-. .
50-26 .....do .................
.....do . .. -

'42

2,450

valleys,

tains, narrow
deep canyons.

narrow
canyon.

narrow valleys.

tains, narrow valley.

tains, wide valley.

40-26 .. do

'41

on

230

40-22

^260

35

b K/I

1,070

9

50-30
50-30

1,510

75
65 ^1, 180

*23

1,250

'23

50-23

40-23

865

55
75

»75

1,235
3,230

50-13

40

9,640

40-18

141

706

9Q/1

55-20

60-20

35-17

64

880

OK

253

d no

560

b ^A

35

'10

1,590

50

<>69

.. 1,250

_

T?

OE XT

..do

..do

E., Oregon.
T. 5 N., R. 43
E., Oregon.
T. 7 N., R. 46
E., Washington.
T. 36 N., R. 6
W., Idaho.
T. 32 N., R. 4
E., Idaho.
T. 32 N., R. 7
E., Idaho.

o Ron

T. 3 N., R. 40 2,290
E., Oregon.

E., Idaho.
T. 37 N., R. 1
965
E., Idaho.
T. 40 N., R. 4 1,400
E., Idaho.
7QQ
T. 36 N., R. 3
W., Idaho.
T. 12 N., R. 37
485
E., Washington.
T. 13N.,R. 37
480
E., Washington.
T. 16 N., R. 43
E., Washington.
T oo XT P 40 2,000 T. 16 N., R. 39
E., WashingE., Washington.
ton.

T. 3 8., R. 45 8,000
E., Oregon.
T. 5 8., R. 43 7,000
E., Oregon.
T 7 XT T? QO d. "inn
E., Washington.
T. 1 8., R. 45 3,500
E., Oregon.
T. 32 N., R. 4 6,000
E., Idaho.
T. 28 N., R. 10 6,000
E., Idaho.
T oo XT T> 7 6,000
E., Idaho.
T. 25 N., R. 14 6,000
E., Idaho.
T. 37 N., R. 15 6,000
E., Idaho.
T. 36 N., R. 7 5,000
E., Idaho.
5,000
E., Idaho.
T. 42N.,R. 11 6,000
E., Idaho.
T. 43 N., R. 4 A fifiO
E., Idaho.
T. 42 N., R. 1 5 KAn
W., Idaho.
T. 8 N., R. 42 3,500
E., Washington.
T. 42 N., R. 1 5,000
W., Idaho.
T. 40 N., R. 5 2,500
W., Idaho.
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WATER UTILIZATION IN THE SNAKE RIVER BASIN

HISTORICAL REVIEW

By treaty with Great Britain in 1846 the boundary between the
United States and Canada west of the Rocky Mountains was established along the 49th parallel of north latitude. The area thus
included in the United States embraced all of the basin of the Snake
River except the small part in northern Utah and northern Nevada,
which was part of the area acquired from Mexico by the treaty of
Guadalupe-Hidalgo in 1848.
In 1848 this northwestern region was organized as the Territory
of Oregon. In 1853 Oregon was reduced by the formation of Washington Territory, embracing what is now Washington, northern
Idaho, and northwestern Montana. In 1863 the Territory of Idaho
was formed from parts of Washington, Dakota, and Nebraska and
embraced the present States of Idaho and Montana and all of Wyoming except the extreme southwest corner. In 1864 the Territory of Montana was organized by reduction of Idaho, and hi 1868
Wyoming Territory from parts of Idaho, Dakota, and Utah. The
Territory of Utah as formed in 1850 included the area south of the
Oregon Territory extending from the Rocky Mountains west to
California. The western part of this area was organized in 1861
as the Territory of Nevada. These Territories became States with
existing boundaries as follows: Oregon, 1859; Nevada, 1864; Washington and Montana, 1889; Wyoming and Idaho, 1890; Utah, 1896.
Lewis and Clark were the first white men known to have entered
the Snake River Basin. In August 1805 Clark in his search for
the Columbia River crossed the Continental Divide at Lemhi Pass
and came down Agency Creek into Lemhi Valley, which he followed to the Salmon River near the present city of Salmon. After
continuing down the banks of the Salmon River for about 50 miles,
to a point below Shoup, he decided to turn back, having been informed by the Indians that "miles of white water and snow-covered
mountains" would make further progress impossible.
At this time the Salmon River was named the Lewis River after
the head of the famous expedition. The party then recrossed the
Continental Divide to the east, went north, and finally located the
Nez Perce Indian trail, which led them down the northern part of
the Clearwater Basin to the mouth of the North Fork of the Clearwater River. Here they constructed canoes and then drifted down
to the present site of Lewiston, at the junction of the Clearwater
River with the Snake River, which was reached October 10, 1805,
and reached the mouth of the Snake at its junction with the Columbia River 6 days later. In May of the following year, on their
return, they retraversed their route eastward.
The southern part of the basin was first traversed by an exploring party under the leadership of Wilson Pripe Hunt in the employ-

SCENIC AND EECREATIONAL FEATURES

21

ment of John Jacob Astor, organizer of the Pacific Fur Co. This
party entered Jackson Hole from the east in September 1811 and
first saw the Tetons, which they named Pilot Knobs. Instead of
attempting to traverse the Snake through its canyon section below
the Hoback River they struck westward across Jackson Hole through
Teton Pass into the Teton Basin and thence to the Snake near
what is now St. Anthony. There boats were constructed, and during October they attempted to navigate the Snake River. After
numerous mishaps they reached Milner. Below this point, river
navigation being clearly impossible, the boats were abandoned and
the party struck westward on foot. Below the mouth of the Big
Wood River they turned northwestward and finally reached the
Boise River Valley. They followed down the Boise to the Snake,
which they finally crossed on December 16, 1811. They went up
the valley of the Burnt River, traversed Pleasant Valley and Powder
Valley, finally reached the Columbia, and thence went on to Astoria,
6 years after Lewis and Clark. In 1812 a return trip was made
with a small party.
During the period 1818 to 1840 hunting and trapping expeditions
under the direction of large fur companies were common, and numerous hunting and trading outposts were established. In 1832 to
1835 Capt. B. L. E. Bonneville explored in part the eastern part
of the basin. Fort Hall and Fort Boise were established in 1834.
In 1837 an Indian mission was established at Fort Lapwai, and in
that year the first white child in the basin was born, the first fanning was done, and the first printing press was set up. Beginning
in 1840 the first immigrants crossed the Snake River Plain on their
way to Oregon, following what was later known as the Oregon Trail,
traversed by thousands during the period 1840 to 1860. The period
from 1860 to 1880 was largely one of settlement, with major activities in connection with the mining of gold, which was discovered in
various parts of the basin in the early sixties. In the late eighties
irrigation activities started with vigor, and between 1890 and 1920
most of the larger irrigation systems were constructed. During
this period there was also a fairly steady increase in the production
of gold, silver, zinc, lead, and copper.
SCENIC AND RECREATIONAL FEATURES

Three areas in the Snake River Basin have been definitely dedicated to the public on account of their outstanding scenic and recreational features. These areas include the Yellowstone National
Park (1872), the Grand Tetoa National Park (1929), and the Craters
of the Moon National Monument (1924). The Yellowstone National Park, which contains more geysers than the rest of the world,
is so well known that additional comment seems unnecessary. The
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southern half is drained by the main Snake River and its southwest
corner by the Falls River. The Grand Teton National Park, 150
square miles in area, includes the most spectacular portion of the
Teton Mountains, an uplift of unusual grandeur, as well as Leigh
and Jenny Lakes, lying along their eastern front. The Craters of
the Moon, in central Idaho, "comprise the most interesting and
recent part of a vast lava field that covers hundreds of square miles
and merges westward into the Columbia River Plateau." *
The scenic and recreational features of these areas are literally
duplicated in hundreds of square miles throughout the basin. Jackson Hole and the surrounding country in Wyoming, which was as
early as 1829 the rendezvous for the hunters and trappers, still maintains part of its frontier aspect. Practically all of the area included
in national forests in Wyoming, Idaho, and Oregon is replete with
magnificent scenery and opportunities for recreation. Some of the
outstanding areas are the Sawtooth region, at the headwaters of the
Salmon River and the Payette River; the Seven Devils region, cut
through by the Snake River; the Blue Mountain country of Oregon;
and the snow-tipped Wallowa Mountains, known as the "Switzerland
of America." Many portions of these areas are visited only by
the hunter and fisherman and an occasional miner, stockman, or
sheep herder and are essentially as typically virgin as when inhabited
only by the Indians. Other areas in and adjacent to Jackson Hole,
upper Henrys Fork, Red Fish Lake, Payette Lake, and Wallowa
Lake are popular summer resorts.
The canyons of the Snake River and its principal tributaries
deserve special mention, and many of them have been first surveyed
in connection with the present investigations. In the 25-mile stretch
between Jackson Hole and the Wyoming-Idaho line the river has cut
across a large number of sedimentary formations, forming a picturesque canyon ranging in width from 100 to 1,000 feet and in depth
from 1,000 to 4,000 feet. The river through the canyon is paralleled
by a trail, and an occasional trip is made down stream in small boats.
The canyon between Milner and King Hill is of an entirely different
nature, being cut in the lava plain in a manner somewhat similar
to the erosion of the Colorado River in the Colorado Plateau. In cutting through this plain the stream has encountered rocks of different
degrees of hardness, and consequently the descent is not uniform, the
greater portion occurring in a series of rapids and falls, of which the
principal ones are Dry Creek Falls, Twin Falls, Shoshone Falls,
Pillar Falls, Auger Falls, Kanoka Rapids, and Upper and Lower
Salmon Falls, Twin Falls, with a drop of 140 feet, and Shoshone
Falls, with a drop of 200 feet, are outstanding among the falls of the
1 Stearns, H. T., Craters of the Moon National Monument, Idaho: Idaho Bur. Mines and Geology
Bull. 13, July 1928.
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United States. In this stretch also occur a wonderful group of
springs having a combined discharge of more than 5,000 second-feet,
or enough water to supply all the cities in the United States of more
than 100,000 inhabitants with 120 gallons a day for each inhabitant.2
The river in this stretch is impassable to boats.
The canyon of the Snake River below Homestead exceeds in depth
and narrowness the Grand Canyon of the Colorado at El Tovar.
In this stretch the Snake River has cut its way through a huge
uplifted mass from which the Wallowa, Seven Devils, and adjoining
mountains have been carved.3 Although this canyon is not as
kaleidoscopic in color as the canyons of the Southwest, when it
becomes better known it will doubtless" rank as one of the great
canyons of the United States. The river in this stretch has a flow
and slope comparable with those of any of the more familiar canyons
of the Green and Colorado Rivers.
Other outstanding canyons in the Snake River Basin occur on
Henrys Fork in the vicinity of Upper and Lower Falls, with vertical
drops of 114 feet and 65 feet, respectively; on the South, Middle, and
North Forks of the Boise River; on the North and South Forks of the
Payette River; and on the Owyhee, Imnaha, and Grande Ronde
Rivers. The Salmon River flows in a canyon for nearly its entire
length, and so do its principal tributaries, the South and Middle Forks.
The boat trip from Salmon to Lewiston through 310 miles of the
Salmon River and lower Snake River canyons is a scenic and sporting
event without equal. At the lower end of the Middle Fork of the
Salmon River is one of the most inaccessible canyons in the basin.
L.L. Bryan and party of the United States Geological Survey, who
ran the first survey line through this stretch, made use of collapsible
rubber boats packed overland for a distance of 125 miles. The
Clearwater River and its main branches are in canyons through
nearly their entire courses. Rivers flowing in open valleys are the
exception, not the rule, throughout the basin. By means of the river
surveys described in this report the characteristics of the rivers in
these canyons are now well known.
CLIMATE

For the basin as a whole the principal characteristics of the climate
are relatively low precipitation, large range in temperature, low humidity, high evaporation, abundance of sunshine, and almost complete
absence of severe storms or intense cold waves. The influence of
topography upon both precipitation and temperature "is so great as to
obscure any effect of latitude, although the basin covers a range of
* Meinzer, O. E., Large springs in the United States: U.S. Geol. Survey Water-Supply Paper 557,
p. 44, 1927.
»See also Hoyt, W. G., Power resources of Snake River between Huntington, Oreg., and Lewiston,
Idaho: U.S. Geol. Survey Water-Supply Paper 520, pp. 27-51, 1925.
50503 35 3
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5K° extending from about 41 K° N. to and beyond 47° N. Lying
on the western slope of the Continental Divide, the basin is exposed
to the winds of the Pacific and its climate is much milder than its
geographic location might suggest. Over the plain the mean annual
temperature is high, and the summers are hot and dry, with a tendency
to be windy during the daytime. In the timbered mountain area the
temperatures are low and the precipitation in general much greater
than on the plain. In the central part of the plain snow rarely remains long on the ground, but in the mountains there are large accumulations of snow, which melt in the spring and furnish practically all
of the irrigation water supply, storage being rarely obtained from
summer rains. The severe cold spells that are common east of the
Continental Divide rarely hit this basin, a'nd likewise there is an
almost complete absence of the summer storms that are so destructive in semiarid regions; as a result the erosion and attendant silt
problems in the basin are negligible.
The United States Weather Bureau has maintained about 200
stations in or adjacent to the Snake River Basin, at which records of
precipitation and temperature have been collected. These stations
are so located that they furnish information showing the amount
and distribution of precipitation and the length of frost-free period for
all the cultivated and cultivable areas. Only about one-fourth of the
stations, however, are located in areas having a mean annual precipitation of more than 20 inches, and only 13 stations record more than
30 inches. Run-off records show that the annual precipitation over a
considerable part of the basin must exceed 30 or 40 inches and that in
several localities it may exceed 50 or 60 inches. In the appendix is
shown a compilation of the base data for all the Weather Bureau
stations in or adjacent to the basin. The averages in this table are
carried through 1929. For many of the stations the records are
fragmentary and not continuous. The mean annual precipitation was
obtained by adding the monthly means. Plate 3 is a precipitation
map of the basin, based on records from all the Weather Bureau stations, supplemented by a study of run-off, altitudes, and vegetative
covering. The distribution of the precipitation over the basin is
roughly as follows:
Distribution of precipitation in Snake River Basin
Precipitation

Area
(square
miles)

Percent
of basin

*

Over 30 and less than 40 inches _ ___________________________

18,500
34,200
18,800
19,000
11,500
6,000
1,000

17.0
31.3
17.2
17.5

109,000

100.0

10.5
5.5
1.0
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No attempt has been made to estimate the mean annual precipitation in each tributary basin, and in general such an estimate could not
be made solely from the available precipitation records. In the table
on pages 10-19, however, an estimate has been made of the average
annual precipitation in the headwater area and the lower part of each
of the principal tributaries. The minimum and maximum annual
precipitation, with the years of occurrence are also given in the
appendix. There is a wide range between the minimum and maximum
at each station. Fairly complete records of precipitation are available
for the upper portion of the basin from 1891 to date, for the middle
portion from 1868 to date, and for the lower portion from 1873 to date
a study of the records shows that on account of the great size of the
basin, periods of drought or excess precipitation do not affect all parts
of the basin with equal severity. An outstanding example is the
period from 1898 to 1903, when the precipitation in the upper part of
the basin was continuously below normal, while in the lower part
the precipitation was below normal in only three of these years.
Likewise the drought that was so severe in the lower part of the basil*
during 1928, 1929, and 1930 was much less severe in the upper part.
No attempt has been made to carry the study over a longer period than
that for which precipitation records are available. The data indicate
that periods of drought and excess precipitation have occurred alternately during the last 50 or 60 years.
In the appendix are also shown for each station the shortest and
longest frost-free periods, with the years of occurrence. Topographic
location with reference to air drainage and winds seems to have considerable effect upon the length of frost-free period up to an altitude
of 4,000 or 5,000 feet. Above an altitude of about 6,000 feet in the
basin frosts are likely to occur in any month of the year. The relation of the climate to agriculture is discussed on page 158.
NATURAL VEGETATION

The natural vegetation in the Snake River Basin exhibits considerable diversity resulting from the wide range of growing conditions as
affected by climate and soil. Land-classification surveys in the basin
outside of national forests have not been completed by the Geological
Survey, but plate 4 shows the approximate boundaries of five distinctive types of land. A study of the relation of altitude, precipitation,
and geology, as shown on plates 3 and 5, to the natural vegetation
may be of interest. Roughly, the areas covered by these five types
are as follows:
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Areas in Snake River Basin covered by land of different types
Area
Type

Grassland:
Utilized principally for grazing.. _____________ . .........

Square
miles 1

Acres

of basin

46,200

29, 568, 000

42.4

12, 400
5,800
1,400
43,200

< 7, 936, 000
3, 712, 000
896,000
' 27, 648, 000

11.4
5.3
1.3
39.6

109,000

69, 760, 000

100.0

« Does not include grassland areas interspersed with timbered areas in national forests.
* Includes grassland areas interspersed with timbered areas as well as areas in national forests which are
barren of vegetation, such as slide rock and steep, rocky mountain slopes.

Sagebrush. The sagebrush type occupies the lower altitudes in
the basin and is characterized by an annual rainfall ranging from less
than 10 inches at the lower altitudes to more than 20 inches at the
upper limits of the type. It also indicates a soil having a texture and
fertility well adapted to the production of cultivable crops with irrigation where the growing season is long enough to permit the crops to
mature. At the lower limit of the rainfall belt the moisture naturally
available for plants may be compared to that of desert conditions,
and the natural vegetation includes transition desert shrubs, of which
shadscale is the most conspicuous. At the upper limits there is a
considerable undergrowth of grass in association with the sagebrush.
Most of the irrigation development in the basin is on land of the
sagebrush type.
Grassland. The grassland types shown on plate 4 are indicative
of different growing conditions in different parts of the basin. Two
types are shown, one of which is utilized largely for grazing and the
other principally for the production of grain crops. The annual
rainfall in the grassland areas ranges from 15 to 25 inches. In the
southern part of the basin the grazing land occurs in a foothill area
that occupies a narrow strip above the sagebrush land. The grasses
are principally Idaho and wheat bunch grass, brome grass, and cheat
grass, which furnish excellent spring, summer, and fall range. Small
scattered cultivated tracts within the areas of this type ordinarily
produce good dry-farm crops. In the southeast corner of the basin
the grassland occupies a rolling high tableland area, where mountain
bunch grass and Idaho bunch grass form the principal ground cover
but are accompanied by a vigorous growth of valley sage, which is the
most conspicuous feature in the vegetative aspect. Generally, this
association includes small areas of mountain brush and scattered
clusters of small aspen. The growing season is short, and its utility
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is confined to summer and fall grazing, for which it has an outstanding
value. Interspersed in the areas of this type are small tracts of the
forest type.
The grassland area that lies principally in the northwestern corner
of the basin is utilized largely for the production of grain crops.
The chief species in this locality are wheat bunch grass and mountain
bunch grass, of which the latter occupies the rugged areas and affords
as a rule excellent year-long range. This area represents some of the
best wheatland in the Northwest, commonly known as the Palouse
country.
Woodland. The woodland type occurs principally in the southern
part of the basin, roughly west of Portneuf Valley, and comprises
scattered areas in which juniper is dominant and in the southwest
corner of Idaho includes areas in which mountain mahogany is a
prominent associate. For the most part it is found on rocky or dry
gravelly foothills or in areas of shallow soil that have a relatively low
grazing value but considerable local utility for fenceposts and firewood.
Patches of sagebrush and bunch grass are of common occurrence in
woodland areas where a soil mantle has accumulated, and these patches
afford a moderate amount of spring and fall range.
Forest. The area mapped as forest on plate 4 includes areas of
mountain brush, aspen, western yellow pine, white pine, red cedar,
lodgepole pine, fir, and other trees in regular succession from lowest
to highest altitudes in the order named, ranging from dense to open
stands and from young saplings to mature timber of merchantable
size and quality. For the most part, areas that lie within nationalforest boundaries have been included in this type regardless of the
character of their vegetation. According to the United States Forest
Service,4
In a very considerable portion of the southern part of the basin the type contains
little merchantable timber. The area has an intrinsic value for watershed protection which is recognized as of first importance. Within the national forests
grazing is permitted when such use will not result in injury to watershed values.
In the Blue Mountains of Oregon the most valuable timber species is yellow pine;,
in Idaho there are two species of high value yellow pine and white pine.

Of the 27,600,000 acres in the Snake River Basin classified as forest
land, 23,723,000 acres lie within national forests, of which about
two-thirds is classified by the United States Forest Service as timbered
land and one-third as nontimbered land, though some areas are barren
of vegetation, such as slide rock and steep mountain slopes. The
nontimbered areas are as a rule interspersed with timbered areas.
The following table, furnished by the Forest Service, shows the area
< Letter from L. F. Kneipp, Acting Forester, Dec. 8, 1931.
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of the national forests within the Snake River Basin, the extent of
merchantable timber, and the grazing use:
National-forest areas within Snake River Basin December 31, 1929
Area (acres)

Gross

Idaho:

Weiser_________
Nevada: Humboldt __ ...

Minor
Merproducts,
chantable poles,
timber props,posts,
etc. Number Number
of cattle of sheep
NontimTimbered
bered
Net

State and national forest

«Challis_-- ___--.... _

Grazing use

1, 121, 000
135, 000
635,000
1, 360, 000
908, 000
1, 764, 000
1, 371, 000
545, 000
1, 703, 000
1, 349, 000
300,000
1, 732, 000
1, 187, 000
1, 802, 000
1, 073, 000
665, 000

Mfeet
670,000
393, 300 3, 120, 000
80,000
54,000
13, 000
283,000
329, 200
291, 000
673, 300 2, 647, 000
671, 800
6,700 1, 422, 000
792, 700
400 10,637,000
1, 733, 300
268, 700 1, 090, 200
559, 000
92,000
390, 100
76,000
118, 700 5, 097, 000
1, 542, 500
195, 900 4, 907, 000
1, 112, 500
10,000
190, 000
460, 000
1, 140, 100
567, 700 3, 917, 000
455, 000
711,700 1, 126, 000
62,000 4, 508, 000
1, 628, 000
771, 500
259, 700
897, 000
177, 700 3, 481, 000
388, 700

17, 650, 000

11, 840, 000 5, 020, 400 43,158,000

Mfeet
159, 000
18,000
449, 000
1, 410, 000

1,920
5,400
11, 930
5,680
200
2,470
11, 740
15, 380
4,920
4,160
50
8,680
5,300
120
2,920
10, 790

79, 580
26, 000
183, 250
68, 210
29,640
56, 450
103, 170
62, 000
39,020
84, 140
1,630
49,980
189, 360
22, 710
50,200
38, 350

8, 681, 000

91, 660

1, 083, 690

2,500

17, 150

102, 350

758, 000
166, 000
84,000
265,000
3, 875, 000
273, 000
1, 224, 000

650, 000

141, 800

436, 700

5,000

355, 000
365, 000
1, 068, 000
835,000

232,800
246, 400
629, 600
705, 500

62, 800
82, 100
338, 800
37, 100

2, 336, 000
1, 308, 000
1, 800, 000
3, 490, 000

5,380
3,170
7,230
8,200

17,300
33,200
65, 370
67, 270

520, 800 8, 934, 000

23, 980

183, 140

^Oregon:
Wallowa _-_ -..-.

2, 623, 000

1, 814, 300

TJtah: Minidoka____ ..

92,000

41,500

Washington: Umatilla __

254, 000
7,000
347,000
1, 620, 000
480, 000

3,000

1,520

13, 630

198, 000

50,000 1, 173, 000

2,200

23,000

2,000
142, 000
796, 500
332, 500

4,300
1,000
204,000
174, 000
796, 500 4, 589, 000
142, 500
712,000

2,000
218, 000
4, 663, 000
104, 000

130
9,240
10, 650
14, 100

2,000
158, 950
18, 330
37, 250

1, 273, 000 1, 147, 300 5, 476, 000

4, 987, 000

34,120

216, 530

15, 308, 600 7, 186, 700 58,749,000 13, 670, 500

170, 630

1, 622, 340

Wyoming:

2, 454, 000
23, 723, 000

11,500

GEOLOGY OF THE SNAKE RIVER BASIN WITH
REFERENCE TO HYDROLOGY
By CLYDE P. Ross
HISTORICAL SUMMARY

In the earliest geologic period recorded in Idaho (the Algonkian)
the greater part of what is now the Snake River Basin was covered by
a shallow sea in which were deposited great quantities of sand, sandy
find clayey mud, and limy mud. These sediments have since become
consolidated the sand into hard, dense quartzites, and the muds into
impure quartzite and minor amounts of limestone. Since that
aneient sea receded most of Idaho north of the Snake River Plain
together with the region of the Wallowa Mountains has been subjected
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chiefly to upward rather than downward movements of the earth's
crust and has rarely been invaded by marine waters, and then only
for brief periods. East of about 115° west longitude, however, sediments accumulated, with some interruptions, throughout the succeeding Paleozoic era. West of central Idaho there is comparatively
little evidence of sedimentation in early Paleozoic time. In eastern
Oregon there are extensive areas underlain by sedimentary rocks,
largely old mudstones, believed to have been laid down principally
in the last of the Paleozoic periods, the Carboniferous, but these may
possibly be in part older. Near the end of this period and again in
Triassic time, the first part of the succeeding Mesozoic era, there was
widespread volcanic activity in eastern Oregon and western Idaho,
some of which took place under the sea. In the eastern part of what
is now the Snake River Basin marine sedimentation continued throughout most of Mesozoic time with only minor volcanic disturbances.
The resulting sedimentary rocks do not extend far west of 113° west
longitude, indicating that the Mesozoic seas in this region were less
extensive than those of the preceding era.
Near the middle of the Mesozoic era (in late Jurassic (?) time)
enormous masses of granitic material were injected into the upper
crustal rocks of the region from below. These consolidated to form
a great body of crystalline rocks, now known as the Idaho batholith,
together with numerous smaller related rock masses. Much of the
disturbance and recrystallization under pressure which the earlier
rocks of the region have undergone is more or less directly related to this
event. In the eastern part of the region sedimentary rocks such as
sandstone and limestone have been squeezed into great folds and broken
(faulted) into blocks, some of which have been pushed horizontally
(overthrust) for great distances over other rocks. This deformation
seems to have occurred considerably later than the intrusion of the
Idaho batholith, but the correspondence in the trends of the folds and
other evidence suggest some genetic relation between the crustal
activities of the eastern and central regions of Idaho.
The first period of the Cenozoic era (the Tertiary), which followed
the Mesozoic, was marked by recurrent volcanism on a grand scale.
Sand, mud, and gravel were deposited in lakes and streams and even
on land, but, so far as known, marine waters were entirely absent.
Much of this sedimentation was related to the interference of volcanism with the drainage of the region. Nearly all the Tertiary
sedimentary rocks have volcanic material among their more abundant
constituents, and great masses of them are composed dominantly of
the products of explosive eruption, with little sorting by water. Here
and there these rocks contain abundant remains of tiny organisms
(diatoms), which constitute the so-called "diatomaceous earth", or of
other plants which by loss of volatile constituents have been changed
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to lignite. In the first half of the Tertiary period flows of lava and
accumulations of volcanic ash, together with similar material redistributed by water or air (tuffs), were spread widely over much of the
region, though parts of its northern and southeastern portions were
little affected by these deposits. Later eruptions were more nearly
confined to the larger valleys, many of which are of structural origin
and intervene among the upland areas. The eruptions that took place
near the end of the Tertiary period and in the Quaternary (the last
of the Cenozoic periods) are confined mainly to the Snake River Plain
and the immediate vicinity. Intrusive rocks of Tertiary age, such as
granites, are rather widely distributed, especially in south-central
Idaho.
The Quaternary period was marked mainly by erosion, which in
some areas was partly due to the action of glaciers. Thick alluvial
deposits have accumulated in some favorably situated valleys, but in
the region as a whole such deposits are generally not very deep, though
they are fairly widespread.
An interpretation of the surface features of the Snake River Basin
indicates that since the end of Mesozoic time the earth's crust in the
greater part of the basin has been in a state of unrest. The erosion
of the country was interrupted several times by regional uplifts before
it had accomplished very much, but there was at least one long period
of erosion sufficiently free from crustal disturbances to permit the
uplands over wide areas to be worn down nearly to a plain. There is
evidence of minor disturbances in the earth's crust in geologically
recent time. So far as human records go, earthquakes have been
neither frequent nor severe, but they occur occasionally and should
be taken into account in the design of structures proposed on any
considerable scale.
On plate 5 the broader features of rock distribution in the Snake
River Basin are shown and their general age relations are indicated.
CHARACTERISTICS OF THE ROCKS
BELT SERIES (ALGONKLAN)

The rocks derived from the deposits of the ancient Algonkian Sea
are termed the " Belt series." They are prevalent in the "panhandle"
of Idaho, cover large areas in Clearwater, Idaho, and Lemhi Counties,
and extend short distances into Ouster and Butte Counties. Some
rocks of similar or possibly earlier age extend from Cassia County
into Utah. A few masses of small area project through the lava in
southeastern Washington.
As these rocks are dominantly quartzitic, where freshly exposed
they will in general serve excellently as foundations for dams and
related structures. Many of them, however, commonly form extensive
slopes of slide rock (talus), and under suitable conditions landslides
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occur in them. Care should therefore be taken to ascertain definitely
that what appears to be bedrock at a contemplated dam site is actually
rock in place. Where the rocks are either much fractured or contain
a great deal of mica or other platy minerals, deep weathering may
occur.
The Belt strata are in general not readily permeable. Water traverses them mainly along fracture planes or cracks. They are thus
unsuitable as reservoirs for ground water except possibly in places
where they are much broken. Artesian flows will be obtained from
them only under exceptional and generally unpredictable conditions.
On the other hand, they tend to form tight containers for surface
water. The rocks on the whole stand well in underground excavations.
Their readiness to break up into talus may in places make it necessary
to line canals in ground underlain by them.
PALEOZOIC AN1> MBSOZOIC SEDIMENTARY ROCKS

Sedimentary rocks of Paleozoic and Mesozoic age underlie much of
the eastern part of the region. They are widely exposed in eastern
Oregon and extend eastward into Idaho. Some of the mountains
along the southern border of the region, especially in its eastern part,
are composed largely of such rocks. They are almost completely
absent in that part of the region which lies between 115° and 116°
30' west longitude. The great mass of strata grouped together on
the map under these headings contains representatives of most of the
common types of sedimentary rocks. In a very broad way the
amount of rearrangement and recrystallization of the minerals in the
rocks (metamorphism) and their degree of induration (cementation
and hardening) increase progressively with age. Extreme metamorphism has not occurred, except in a few small areas where the effects
of the injection of molten rock from below have been intense. The
rocks are, almost without exception, thoroughly cemented and, each
according to its type, are sufficiently indurated to be mechanically
strong. Some of the clayey strata, especially the younger ones, are
naturally comparatively weak, are subject to landslides, and are to
be avoided as foundations for dams and related structures. Zones
of locally intense deformation, where the rocks have been much
broken, should likewise be avoided. The solubility of the limestones,
especially of the younger ones, is another factor to be considered.
In most of the Paleozoic limestones and in many of those of earlier
Mesozoic age the solubility is probably not great enough to affect
seriously the use of the rocks as foundations for dams. However,
because of the complicated conditions of rock structure in many places
and the comparative weakness of some beds, detailed geologic examination is desirable before a dam site for any large project is selected
in areas underlain by these sedimentary rocks. These conditions
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must also affect the design of any dam or other structure to be placed
at the selected site.
The permeability of the strata and their ability to serve as reservoirs and carriers of ground water vary within rather wide limits.
On the whole, they permit the passage of water more readily than the
Belt strata, but some of them are strikingly dense and impermeable.
The complicated rock structure and the numerous breaks and displacements, some due to tension and others to compression, indicate
that in general the conditions in these strata are unfavorable to the
presence of artesian circulation suitable for development. Some of
the springs, however, especially in the southeastern part of the region,
are under artesian head, and it is possible that in favorable localities
artesian wells can be successfully developed in these strata, especially
in some of the younger beds.
PERMIAN AND TRIASSIC VOLCANIC ROCKS

In and on both sides of that portion of the valley of the Snake
River that forms the boundary between Idaho and Oregon there are
large quantities of old, somewhat metamorphosed lava and tuff with
some interbedded sedimentary material. Most of this rock was
formed during the last Paleozoic epoch (the Permian), but some was
laid down in Mesozoic time (Triassic and Jurassic). Similar and
doubtless related material is exposed on both sides of the Middle
Fork of the Salmon River.
Considerable portions of these volcanic rocks, particularly the
denser lavas, are suitable to serve as foundations for dams and similar
structures. The rocks that are thoroughly penetrated by cracks
with smoothed or striated sides, indicative of slipping, or that have
greenish colors resulting from the presence of numerous flakes of
the mineral chlorite, should be treated with caution, both because
they are mechanically rather weak and because they may be deeply
weathered. Some of the limestone lenses associated with the volcanic rocks here and there may be sufficiently soluble to give a little
trouble. The more porous tuffs and accumulations of volcanic
fragments (both products of volcanic explosions) are doubtless perceptibly permeable, but it is unlikely that many of them are sufficiently so to cause trouble. The volcanic rocks are conspicuous talus
makers and give rise to great expanses of slide rock.
The older volcanic rocks are generally less favorable to the passage
of ground water than the younger of the sedimentary formations
previously described. With local exceptions they are probably unsuitable for artesian circulation and will rarely yield much water to
deep wells. They make a tight bedrock for surface-water reservoirs
and, where not broken into talus, for canals.
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GRANITIC ROCKS (MAINLY LATE MESOZOIC)

The Idaho batholith and the related injected rock masses of late
Mesozoic age include by far the greater part of the granitic rocks of
the Snake River Basin. The main batholith is exposed over an area
of about 16,000 square miles in central Idaho, and there are considerable masses elsewhere in the region, particularly in eastern Oregon..
The principal known mass of Tertiary granitic rock is on the Middle"
Fork of the Salmon River in Idaho.
These rocks are mechanically strong and relatively impermeable
and insoluble. Except possibly in fault zones, in which the rocks
have been broken and displaced, exposed masses of granitic rock that
are topographically suitable will make excellent dam sites. Some of
them, such as the granite at Sparta, Oreg., which contains an unusual
amount of soda, are deeply weathered, but even in such localities rock
sufficiently fresh can probably be found in stream gorges without an
undue amount of excavation.
Granitic rocks will, in general, yield water to wells only in their
upper, weathered portions or through fractures and cracks. They
are commonly regarded as unfavorable for artesian wells, but exceptional sets of fractures in them may contain water under considerable head, which could be utilized through a fortunately situated well.
They make satisfactory material for the retention of surface water in
reservoirs and canals.
TERTIARY LAVA

The post-Mesozoic lava of the Snake River Basin ranges in age
through almost the whole Cenozoic era, but the greater part waspoured out late in the Tertiary period or early in the Quaternary.
The larger masses are in the Snake River Plain and the plateaus of
eastern Oregon and Washington and are predominantly though far
from exclusively basalt. In the mountain regions, particularly in
south-central Idaho, there are considerable masses of lava mainly of
varieties lighter colored and less porous than most basalts. These
were originally much more extensively exposed than now and they
were poured out at a comparatively early stage in the volcanic sequence.
Lava that is relatively free from vesicles, filled or otherwise, and
not excessively fractured or systematically broken into so-called
columnar joints forms suitable foundations for dams. So much of
the lava in this region, however, has these unfavorable features that
dam sites in lava should always receive study by a geologist before
any design or construction is attempted. Much of the lava of this
region, especially the basalt, is too permeable to be satisfactory either
in dam sites or in reservoirs. Earth movements occurring after the
lava had solidified have in many places so broken and displaced the
rocks as to introduce an additional element of danger to dams and
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related structures. Another factor necessitating caution is the common association with the lava of weak or porous beds of sand, gravel,
or fragmental volcanic rocks such as those discussed in the following
section.
The basaltic lavas of the plains and plateaus of the region tend to
be so readily permeable that the water table is lower there than it
would be otherwise. Even where an adequate dam can be built the
basin flooded may in consequence of the presence of such rocks prove
to be so far from water-tight as to vitiate the purpose of the dam.
The great contrast in the characteristics of individual flows and of the
Associated beds of fragmental material complicates underground
Jhydrologic conditions and makes it difficult to predict the result of
construction of dams and related structures or of the sinking of wells.
It is probably true that over a large part of the region the presence of
.such readily permeable beds has created large ground-water reservoirs, but in many places this ground water lies so deep as to be inaccessible except at prohibitive expense. Locally, as in the buried
stream channels supposed to exist in parts of the Snake River Plain,
& highly permeable basalt mass confined within walls of relatively impermeable material may constitute an accessible and valuable source
of water.
In the mountains the lavas, on the whole, are less readily permeable
than in the plains. In either mountains or plains, where the lava is
sufficiently unfractured, such rock has ample mechanical strength for
dam foundations. Consequently, there may well be desirable dam
sites in lava-covered areas in the mountains. Care must be exercised
to be sure that gravel and tuff such as are commonly associated with
the lava are either absent or do not constitute a menace to the particular site under consideration.
The lava flows in the mountains are generally inclined toward the
valleys, though there are many exceptions. Consequently, there are
numerous places where the structure is favorable to the development
of artesian head provided a properly confined pervious bed is present.
TERTIARY DEPOSITS

Beds of gravel and tuff and locally strata of other kinds, partly or
well consolidated and of Tertiary and perhaps early Quaternary age,
fire widespread in the region. As they are closely associated with the
Tertiary lavas their distribution is similar to that already given for
the lavas. These rocks are generally either mechanically weak or porous, or both, and hence rarely afford suitable foundations for dams of
jany. considerable size. Where a satisfactory dam can be built, a
reservoir in such rocks may prove successful, provided the pressure on
them is not too great at any point on the margin of the reservoir.
Some of these beds contain so much clay that they are far weaker
when wet than they appear to be when dry.
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QUATERNARY SBDIMJENTS

Quaternary deposits of both glacial and alluvial origin are common
in the larger valleys throughout the region and are locally widespread
in the plains and in basins within the mountains. They are neither
so thick nor so abundant as in the more arid regions farther south.
These deposits are so poorly consolidated and so readily permeable as
to be unsuitable for foundations for any but very small dams with
small reservoir basins. Where an adequate dam can be built the
presence of such materials in the basin to be flooded may add to it$
effective storage capacity. In most parts of this region where suitable bedrock abutments are reasonably close together the depth of
alluvium in the channel between them will probably not be so great
as to preclude excavation to bedrock, but each site must be considered
individually in this respect. The possible presence of glacial morainic
material on the valley flanks or of locally deep alluvial fill must be
taken into account in the study of dam sites in the mountain valleys.
Quaternary and perhaps also very late Tertiary alluvial fill in the
valleys constitutes the major source of ground water available to well&
in this region. Most of such wells must be pumped, but some of
those now in use have artesian head, and it is probable that small undeveloped artesian reservoirs are present in such material.
WATER SUPPLY

Much of the past, present, and future prosperity in the Snake River
Basin is inseparably linked with water supply. Nearly everyone ia
the basin is water-conscious, for directly or indirectly bis livelihood
depends largely upon a sufficiency and continuity of stream flow. It
was logical, therefore, that at an early date steps were taken to determine the extent and location of water supplies and that as development continued and water problems became' acute and involved,
measurements of stream flow were extended until they embraced the
entire basin.
So far as water supply is concerned the Snake River is unique in
the United States, if not in the world. The vast plains area acts as
a collecting basin for a very considerable part of the surface run-off
and return flow from irrigated areas. The principal outlet of this
collecting basin is near the head of the principal power section. This
peculiar combination of geologic and topographic features permits
practically complete use of water for irrigation without seriously impairing the power value. In fact, there is evidence indicating that
the minimum flow of the Snake River in the stretch between King
Hill and its mouth is increasing rather than decreasing, in spite of
continued increase in use of water for irrigation above King Hill.
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The complete history and record of stream-gaging operations in
the Snake Kiver Basin is contained in the following water-supply
papers of the United States Geological Survey:
Watersupply
paper

Year

1899.. - _
1900
1901
1902.......... _ .......
1903
1904
1905
1906
1907
M08
1909

.....

38
51
66,75
85
100
135
178
214
252
252
272

Watersupply
paper

Year
1910
Iftll ... ...........

1912
1913-..

.

1915-,
1916
1917

.

1919
1920-

...

.

292
312

332-B
362-B
393
413
443
463
483
513
513

Watersupply
paper

Year

1921
1922.
1923
1924
1925
1926
1927
1928
1929
1930
1931

..

.
.

533
553
573
593
613
633
653
673
693
708
723

Many of the data in these papers have also been published in
various State reports. These water-supply papers and State reports
-constitute the basic source of stream-flow information in the basin,
:and to them the reader who desires to make studies involving figures
*of daily flow is referred.
STREAM REGULATION
DEVELOPED RESERVOIRS
SUMMARY

Storage reservoirs for irrigation use have been developed to a remarkable degree in the Snake River Basin. Somewhat more than
5,700,000 acre-feet of storage capacity is available at the present time
in 80 reservoirs. This capacity is utilized to supplement the natural
stream flow on 2,000,000 acres, or nearly 75 percent of the total irrigated area. About half of the developed capacity is on the main
Snake River, and the remainder on tributaries. The distribution by
basins and States is as follows:
Reservoirs in Snake River Basin
Number

By basins:
Total. ___ ................... _
Number
By States:
Utah.. __ ....... ...... ...... __ .............................

2
58
20

Total..

........ _______ . __ .....

_ ....

80

Capacity
(acre-feet)
2, 678, 000

6
72

3,076,300

80

5, 754, 300

Capacity
(acre-feet)
852,000

Negligible.

Percent

15

3, 855, 900
1,046,400

67
18

5,754,300

100

Negligible.
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The reservoirs have been constructed principally for irrigation use
by the United States Bureau of Reclamation, United States Indian
Service, irrigation districts, canal companies, and associations of
water users. Only a few reservoirs have been constructed for the
development of power, and none are operated primarily for flood
control, although many exercise that function to a minor degree.
Largely through the use of storage, deliveries of water in general
sufficient for crop production have been maintained during recent
years of low run-off, when otherwise heavy losses would have occurred.
On many of the tributaries reservoir construction has progressed
to such an extent that complete regulation for irrigation is practically
assured. Several reservoirs have storage capacity in excess of that
which can be utilized during normal climatic years, but the hold-over
capacity thus provided has proved beneficial during years of low
water.
Even with storage capacity sufficient to provide complete regulation
during years of normal run-off, some deficiencies in water supply are
bound to occur during years of abnormally low water, such as have
recently occurred. In other words, it seems apparent that even the
best-developed irrigation enterprises will occasionally experience
seasons of reduced crops, like areas where irrigation is not required
for similar diversified crop production, though in less degree and not
so frequently.
The subjoined summary table is followed by a description of each
of the developed reservoirs in the basin. This information has been
compiled from records of the United States Bureau of Reclamation,6
United States Forest Service, and United States Indian Service,
State records, and data in the files of the United States Geological
Survey. Where available, information showing ownership of storage
rights, quantity of water stored and released by years, and annual
run-off past the site has been made part of the reservoir description.
For a detailed description of representative storage and diversion dams constructed by the Bureau of
Reclamation see " Dams and control works", published by the Bureau of Reclamation in 1929.

38

WATER UTILIZATION IN THE SNAKE RIVER BASIN
Reservoirs in Snake River Basin
[Arranged in downstream order]
Location

Name

No.

T.
Snake River direct:

Mud Lake area:

Willow Creek Basin: Grays
Lake.
Blackfoot River Basin:
Blackfoot Marsh.
Big and Little Lost Rivers
and Fish Creek:
Little Lost *__ . _

E.

45 N.
7S.
9S.
10 S.
9S.

us.

114 W.
31 E.
25 E.
21 E.
20 E.
20 E.

12GB 1

Two Ocean Creek- 45, 46 N.

114 W.

12GH1

Henrys Lake Outlet.

12GJ1
12GJ2
12GJ3
12GJ5

West OamasCreek

12GJ4

Grays Lake Outlet.
Blackfoot River ...

12GA1
12GL1
do
Lake Walcott . __ ... 12GN1 .....do.. .... ......
12GR1 ... ..do
....
12GR2
12GR3 .-do.*... _ . ....

Minor tributaries above
Henrys Fork: Two Ocean
and Emma Mathilda.
Henrys Fork Basin: Henrys
Lake.

12GK1

Capacity
(acrefeet)

River

15 N.

Sec.

State

18 Wyoming- 847,000
30 Idaho- 1, 700, 000
do ... . 107,000
1
29
do. ... "80,000
19 -.do 18,500
18 ...do .... « 12, 000

Wyoming-

43 E. 26

Idaho.

2, 678, 000
5,000
80,000

38 E. 7 do
13 N.
38 E. 26 ... do ....
UN.
... do
38 E.
7N.
...do ....
6,7N. 34.35E.

2,000
<<3,000
3,300
73,000

3S.

43 E. 31

do

78,300
40, 000

5S.

40 E. 12

do

413,000
»

12GL2
12GL3
12GL4
12GL5
12GN2

Summit Creek ....
Dry Creek
Big Lost. ......

6N.

UN.

ION.
7N.
IN.

28 E.
25 E.
24 E.
23 E.
22 E.

22 do
~36~ do .,.

...do

12 ... do
15 - r .<JO.

-

<*5,eoo

<<2,000
2,400
38,400
18,000
58,800

Portneuf River Basin:
Chesterfield..

.

Minor tributaries, Milner to
Rock Creek: Oakley.
Salmon Falls Basin:

12GM1
12GM2

12GP1
12GS1
12GS2

Big Woed River Basin:
Magic.

Twentyfour Mile
Creek.

12GT1

Area between Big Wood
River and Bruneau
River:
Mountain Home .- ___ 12HA1
12HA2

68.
6S.

39 E. 19
39 E. 16

do
... do... ... .

16,400
700

14 S.

22 E. 19

-.do-,.

17, 100
74,300

Salmon Falls
Creek.

14 S.

15 E. 17

14 S.

13 E. 12

-.do
180,000
... do ... 28,200

Big Wood .........

28.

18 E. 17

... do ... 191, 500

Rattlesnake Creek
Long Tom Creek--

3S.
IS.

7E. 19
7E. 35

208,200

...do.. ..
do ....

5,700
4,100
9,800

Bruneau River Basin:
Riddle. ___ _ ........ 12HB 1

12HB2

Marys Creek ......
Rattlesnake Creek

14 S.
12 S.

4E. 32
5E. 19

... do... ... ,
...do.......

1,000
3,000
. 4,000

< Largely dead storage, only 2,500 acre-feet included in total.
* Water supply by diversion from Snake River.
« Only about 3,000 acre-feet is generally usable and included in the total.
* Abandoned; capacity not included in totals.
* Roughly approximate.
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Reservoirs in Snake River Basin Continued
[Arranged in downstream order]
Location
Name

No.

River
T.

Area between Bruneau
River and Boise River:
Qintor Orunlr

58.
48.

12HC2
12HC3

Sec.

R.

IE. 3
2 W. 11

State

Capacity
(acrefeet)

Idaho __
-do

2,300
2,800
5,100

Boise River Basin:

12HD1
12HD2

Little Camas
Creek.
12HD3
12HC 1 Boise River diversion.
12HD4
Hubbard _________ - 12HD5 (?; .._

3N.
IS.

4E. 13
9E. 9

-do ....
-do

IN.
3N.

4E. 31
3 W.

4,800
-do. .
177,000
-do

2N.
2N.

3E. 31
IE. 17

-do.
-do-

280,000
22,300

7,900
7,500
499,500

Owyhee River Basin:

12HE1
12HE2
12HE3
12HE4
12HE5
12HE 6a
12HE 6
Swisher ___________ 12HE7
Aritola..
12HE8
12HE6
12HE 10
Upper Cow Creek Lake... 12HE 11
Lower Cow Creek Lake. 12HE 12
12HE 13
12HE 14
Slack
12HE 15
12HE 16
12HE 17
Scrappy... __ .. ____ 12HE 18

Owyhee River. ...
Shoofly Creek,.,..
Owyhee River. ...
Field Creek ___

.do
Little Blue Creek.
Castelo Creek
Juniper Creek. ....
Cherry Creek.....
Battle Creek ......

228.
13 S.
13 S.
138.
138.
138.
16 S.
36 S,
33 S.
SOS.
318.
28 S.
29 S.
25 S.
158.

us.

98.
98.
108.

45 E.
2E.
3E.
3 E.
1,2E.
2E.
IW.
48 E.
46 E.
45 E.
44 E.
44 E.
44 E.
41 E.
IE.
4W.
5 W.
6 W.
IE.

Oregon .... '716,000
1,900
Idaho. ....
1,910
-do-,,.,,
300
-do
930
-do
800
21 -do
1,400
-do
900
27 Oregon ....
2,000
4 ..do ___
35,000
32 -do
800
15 .., do
3,100
33 -do ._
3,600
22
do... ....
750
31 do. ...
1,400
Idaho .....
550
"IJT
do... ....
500
9 ... do ...
990
11 ... do
440
29
do
.
20
11
17
34

773, 270

Payette River Basin:

Paddock Valley ____

12HG1
12HG2
12HG3
12HG4
12HG5

North Fork .......

Boulder Creek... .
Little Willow
Creek.
12HG6 Boulder Creek. ...
12HG7 Granite Lake Outlet.

18 N.
18 N.
18 N.
UN.
ION.
18 N.
20 N.

3E. 8 -.do
3E. 13
do ... .
4E. 27 ...do.
7E. 8 do
2W. 17 _ do ___

25,000
17,000
1,800
160, 000
20,000

do ...
do ...

400
2,600

4E. 83
3E. 3

226, 800

Weiser River Basin:

12HF 1
12HF2

Idaho Industrial Institute. 12HP3 Monroe Creek
12HF4 do

19 N.
12 N.
12 N.
12 N.

IW. 28 do
2 W. 19 ... do
5W. 6 do ,,
5 W. 34
do-

12,300
60,000
3,000
3,050
78,350

Malheur River Basin:

Johnson & Mabon, ___
Willow Creek No. 3.. ....
Burnt River Basin: Camp
Creek.

Malheur River ...
Camp Creek. __
Juniper Creek ....
North Granite
Creek.
12HH5 Willow Creek ....

12HH 1
12HH2
12HH3
12HH4

12HJ1

/ Gross capacity 1,100,000 acre-feet.
50503 35 1

Camp Creek.. ...

E. 8 Oregon .
E. 10
_do
E. 10
do
E. 26 ... do .

190,000
3,460
1,380
2,000

238.
288.
28 S.
23 S.

37
35
36
38

148

41 E. 15 ... do

50,8«0

do

247,640
2,400

13 S

38 E.

5
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Reservoirs in Snake River Basin Continued
[Arranged in downstream order]
Location
Name

No.

T.
Powder River Basin:

12HL 1
12HL2
Thief Valley . ........ 12HL3

Capacity
(acrefeet)

River

Killamacue Creek .
Powder River... ~

8S.
7S.
7S.

R.

See.

37 E. 14
37 E. 16
40 E. 26

State

Oregon ....
do

.

1,000
220
15,000
16,220

Wallowa River Basin:

Salmon River Basin: Goose
Lake.
Clearwater River Basin:

12HO 1
12HO2

Wallowa River
Minam River

12JH1
12KD1
12KD2

3S.
4S.
20 N.

Sweetwater Creek-

26 N.
33 N.

... do ...
45 E.
44 E. 30 do ..

39, 760
1,000

Idaho __ .

40,760
3,600

2E. 13

do
4E. 1
3W. 29 ...do

..

750
2,000
2,750
5, 754, 300

SNAKE RIVER DIRECT

Jackson Lake Reservoir, Wyo. (12GA 1). During October 1907 the United
States Bureau of Reclamation completed construction of a temporary log crib
dam at the outlet of Jackson Lake, in sec. 18, T. 45 N., R. 114 W. This temporary dam, which raised the level of the lake 15 ft. and created a storage capacity
of 300,000 acre-ft., was washed out by high water July 5, 1910. Work was
commenced later in 1910 on a permanent dam to create a reservoir having a
capacity of about 380,000 acre-ft. In 1916 the dam was rebuilt to provide a
capacity of about 780,000 acre-ft., and in 1919 the outlet channel was dredged
to permit additional draft, providing a total storage capacity of 847,000 acre-ft.,
between the altitudes of 6,730 and 6,769 ft. above sea level. (See pi. 6, A.)
The dam consists of an earth embankment about 4,000 ft. long and a massive
concrete section having a maximum height of 67 ft.7 There has been considerable
adverse criticism of the use of Jackson Lake for storage, largely because of
failure to remove the trees from the flooded area, but the trees are now being
removed.
The main highway between Yellowstone National Park and Teton National
Park crosses the dam. The original dam was constructed to provide storage for
the Minidoka system of the Bureau of Reclamation. Subsequent increases in
capacity were required by the development of the Twin Falls area and the need
of additional Supply for other canal's diverting from the Snake River in Idaho,
above Milner,
The ownership of water in the reservoir (1930) is as follows. The points of
diversion are all in Idaho.
* See also Banks, F. A., Jackson Lake Dam, the savior of the Snake River Valley: Eng. News-Record,
vol. 83, pp. 992-494,1919. Dibble, Barry, Jackson Lake Reservoir: U.S.Recl. Record, vol. 12, pp. 423-424,
1921.
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Mean annual run-off of Snake River below Jackson Lake Reservoir, 1904-30
[Drainage area above reservoir 820 square mites]
Acre-feet

Percent
of mean

1904... ._
............ 1, 302, 000
1905.. ......................
780,000
OQQ ftflA
1906... .... ........
1907. ___ . ___ _- ...._. « 1, 282, 000
1908... _____ ...___ 1, 123, 000
1909.._. .................... 1, 461, 000
1910-.-..- ............... 1, 239, 000
1911-......-.. ... _ ..... 1, 346, 000
1912..-- .. ..... ......... 1, 214, 000
1913-...- _
1, 436, 000
1914-..
. 1, 149, 000
1915.. ___ ..... ..... ..... .
770 000
1916....... ................. 1 222 000
1917....... _ ...
. 1, 238, 000
1918... __ . . . ... 1, 248, 000

119
71

Year ending Sept. 30

Acre-feet

Year ending Sept. 30

GO

1919--..
1920---.

..-,

1Q91

117
103
134

1922...
1923-..1924...-. _ ._

-

123
111

1926-....
1927....
_ .......
1928-.. _ . 1929... _ . ___
1930..- __

.

-

1Q91

105
70

Percent
of mean

685,000
993,000
1, 067, 000
1,006,000
944,000
648,000
1, 528, 000
761,000
1, 417, 000
1, 331, 000
865,000
794,000

63
91
98
92
86
59
121
70
130
122
79
73

1, 094, 000

100

114

Estimated in part.
NOTE. Corrected for holdover storage. Storage when available is carried over from 1 year to the next;
the maximum amount so carried over was 500,000 acre-feet, 1927. (See Water master's annual report, 1930,
Water district 36, Idaho, p. 12.)

American Falls Reservoir, Idaho (12GL 1). The American Falls dam on the
Snake River in sec. 30, T. 7 S., R. 31 E., near the city of American Falls, was
constructed under the supervision of the Bureau of Reclamation during the period
February 1925 to September 1927. Storage was begun in March 1926, and the
reservoir was filled for the first time in June 1927. The dam consists of a concrete
gravity section with rolled earth-fill embankments at the ends. Maximum
height of dam above river bed, 80 ft. (See pi. 6, B.)
Length

Section

Left earth embankment _______________________________
Left concrete abutment ... ____ ______ ______________ __

Feet
1,600
2,376
540

Bight earth embankment ______________________________

504

Altitude .
above sea
level
Feet
4, 366. 5
« 4, 359. 5
* 4, 292. 5
« 4, 343. 2
& 4, 292. 5
« 4, 366. 5

0 Top of roadway.
b Center of penstock openings.
Altitude of top of gates 4,354.5 feet.

The spillway section has 15 radial gates, each 33 ft. long and 11 ft. 4 in. high,
providing a total spillway discharge of about 60,000 sec.-ft. The lake created
by the dam is 25 miles long and 12 miles wide and is becoming a much frequented
summer resort, being widely used for fishing and hunting.
Area and capacity of American Falls Reservoir
Altitude (feet)

4,295.7
4.300-.
4,310...
4,320... _ . _

..

Area

Capacity

Acres
2,695
6,600

Acre-feet

16, 460
24,110

0

18,900

IQC 700
340,920

Altitude (feet)
4,330... _ . ____
4,340... ______
4,350.. . ___
_
4,354.5.. __

Area

Capacity

Acres
31, 740
42, 370

Acre-feet
616, 230

51,920
56,055

983, 530

1, 456, 760
1, 700, 000

DEVELOPED RESEEVOIRS

43

The ownership of storage capacity (1930) is as follows; all canals divert water
in Idaho.
Acre-feet

Aberdeen-Springfield Canal Co___-______-______
9 3, 371
American Falls Reservoir District._________________ 10 457, 421
Blackfoot Irrigation Co______._______________ 9 15, 033
Burgess Canal & Irrigation District_________________
9 7, 496
Butte & Market Lake Canal Co...__-----____
9 3,002
Corbett Slough Ditch Co____________________
9 4, 000
Dilts Irrigation Co._____________________._
9 1, 034
Enterprise Canal Co., Ltd__________________ 9 10, 509
Gooding Extension_______.______________________
400,000
Harrison Canal & Irrigation Co_____________________
9 11, 994
Hillsdale Irrigation District________________________
41, 146
Idaho Irrigation District_____________--_-_____-_--_ 9 26, 986
Idaho Power Co___._-____________-_____--_
45,000
Lenroot Canal Co_________._-_-_._______----9 4, 504
Mrs. Katriene Meier-Nandorf______________________
9 225
Milner Low Lift Irrigation District.________________
9 34, 113
Minidoka Irrigation District-_______________________
50, 000
New Sweden Irrigation District. _________--_-___---_
9 28, 528
Peoples Canal & Irrigation District________________ 9 22, 519
Poplar Irrigation District._________________________
9 793
Progressive Irrigation District ______________________
9 14, 609
Reid Canal Co________________________-_---._
9 3, 002
C. D. Smith_______________________________.._
9 79
Snake River Valley Irrigation District. ______________ 9 27, 643
Trego Ditch Co________________-__________------_9 1, 462
United States____.__________________________ » 469, 679
Utah-Idaho Sugar Co_-_ _.-.__
_ _-_
9 15, 852
1, 700, 000
The power rights in the reservoir are briefly defined by the chief engineer of
the United States Bureau of Reclamation 12 as follows:
"The Idaho Power Co. has a primary summer power right to use 100 sec.-ft.
beginning April 1, increasing uniformly to 2,500 sec.-ft. on May 1, continuing
at 2,500 sec.-ft. to September 15, and then decreasing uniformly to 100 sec.-ft.
on October 31 of each year. The Government has a secondary power right to
use 1,500 sec.-ft. beginning April 1, increasing uniformly to 5,000 sec.-ft. on May
1, increasing uniformly to 6,000 sec.-ft. on June 1, continuing at 6,000 sec.-ft. to
August 15, and decreasing uniformly to 1,500 sec.-ft. on October 31. The Idaho
Power Co. has a tertiary power right to use all water over and above the above
primary and secondary rights'."
9 Divert through canals above American Falls.
10 Diverting through canals of Martin Canal Co., Woodville Canal Co., Aberdeen-Springfield Canal Co.,
Twin Falls Canal Co., and North Side Canal Co.
11 Reserved for North Minidoka extension and minor options but leased for 5-year period to Snake River
users.
12 Walter, R. F., letter dated Nov. 18,1931, to Commissioner, U.S. Bureau of Reclamation.
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Operation of American Falls Reservoir
Date

1926, Apr. 29.. _ .........
1927, July 3. ......-....
1928, June 22..............

Storage
Maximum remaining
storage
September
30
Acre-feet
111 000
1, 700, 000
1, 700, 000

Acre-feet
4,390

1, 390, 000
970,000

Storage
Maximum remaining
storage September
30

Date

Acre-feet
1, 580, 000
1, 321, 000

1930, May 19

Acre-feet
750, 000
552, 000

Mean annual run-off of Snake River below American Falls Reservoir, 1896-1930 °
Year ending Sept. 30
1896---..--... ......
1897.
_
._.
1898.
.-_ .._
1899.- - ..._
1903..
...
1904..
.
...
1905.....
..
1906-.
1907 __ ... .... . _
1908 __ ...................
1909 __ ..
..
1910..
1911 __
.
1912 . ___ ...... _ ....
1913-.
.
1914
1915..

Acre-feet
6, 430, 000
6, 000, 000
7, 510, 000
7, 280, 000
< 5, 430, 000
* 8, 580, 000
6, 770, 000
8, 540, 000
6 7 93ft nnn
7, 080, 000

Percent of
mean
100
118
94
117
87
113
65
85
134
105

Acre-feet

Year ending Sept. 30
1916 _ _.
1917-1918.1919

__ -

1920-.
1921.. ........... .........

1923.....
1924 __ ....
1925..
1926-.-.

_
..

..

.....

1Q97

110

1928-.

.

_.

1Q9Q

8, 600, 000
4, 950, 000

1930-.
77

...

Percent
of mean

6, 820, 000
8, 120, 000
7, 590, 000
4, 610, 000
5, 330, 000
6, 770, 000
6, 020, 000
5, 630, 000
3, 900, 000
6, 290, 000
4, 789, 000
o 6, 470, 000
6, 743, 000
4, 770, 000
4, 242, 000

106
127
118

6, 419, 000

100

72
83
105
94
88
61
98
75
101
105
75
66

» September 1895 to March 1906 based on records of gaging station on Snake River at Minidoka; April
1926 to 1930 based on records at gaging station on Snake River at Neeley and corrected for storage at American Falls but not corrected for Jackson Lake holdovers or variations in diversions from year to year. See
Annual report, 1930, Water district 36, p. 12.
»Partly estimated.

Preliminary studies made by the Bureau of Reclamation prior to the construction of the present dam indicated that a dam 20 ft. higher would have provided
a storage capacity of about 3,000,000 acre-ft. and increased the present maximum
flowage by about 18,800 acres.
Lake Walcolt, Idaho (12GN 1). The Minidoka Dam, on the Snake River in
sec. 1, T. 9 S., R. 25 E., which creates the reservoir known as Lake Walcott, was
constructed by the Bureau of Reclamation during the period 1907-9. The dam
is a rock-fill concrete-faced structure about 4,700 ft. long, with a maximum height
above the river bed of 86 ft. The spillway section has a total length of 2,385 ft.
and is composed of concrete piers and steel flashboards; also four radial gates each
10 by 12 ft. The structure acts as a combined storage, diversion, and power dam.
(See description of Minidoka plant (12GP 1), pp. 199-200.) The crest altitude
is 4,200 ft.; 107,200 acre-ft. of storage between altitudes of 4,187 and 4,197 ft.;
average head of about 48 ft. obtained for power; diversion on both sides of the
river into canals of the Minidoka project. The mean annual flow into the reservoir is about the same as the flow of the Snake River below the American Falls
Reservoir (12GL 1).

DEVELOPED EESEEVOIES
Operation of Lake. Walcott
Date

1909, July I ..... ....
1910, July 1.. ... .......
1911, Sept. l. ~
1912, Sept. I.. . ........
1913, July 1 ............
1914, July 1 __ ... .... _ .
1915, June 1-.. ______
1916, Sept. I....... ___ .
1917, Aug. 1. __ -_ .-.
1918, Sept. 19 __ . . __
1919, July 5 ..... __ -

Maximum
storage

Storage
remaining
Sept. 30

Acre-feet
« 70, 840

Acre-feet
950

« 79, 820
« 74, 860
« 96, 030
" 101, 210
« 96, 990
« 91, 570
« 96, 990
» 103, 140
105, 910
106, 510

37,260
91, 570
56, 980
59, 130
92, 160
51,280
QQ QAf\

76, 550
90, 530
15 480

Date

1920, Sept. 3.
1921, June 30. ___
1922, Aug. 8 _____
1923, July 27
1924, July 10 __
1925, Aug. 18.... _
1926, May 31. _ 1927, Sept. 13.
1928, July 12. __ ...
.
1929, Aug. 3 ___ .. -

Storage
Maximum remaining
storage
Sept. 30
Acre-feet
107, 110

106, 630
110, 740
109,990
108, 740
109, 360
108, 360
106, 870
100, 010
95, 670
97, 470

Acre-feet
92,740
53, 750
43,240
58,910
570
96,270
17,660
101, 450
91, 690
97,840
96, 390

0 Storage on date shown; not necessarily maximum for year.

Milner Lake, Idaho (12GR 1). The Milner Dam, in sec. 29, T. 10 S., R. 21
E., was constructed about 1905 and is a combination earth and rock-fill structure
that raises the water level of the Snake River about 50 ft. to permit diversion into
the canals that supply the Twin Falls North and South Side irrigated areas and
the Milner-Gooding Canal, recently constructed by the Bureau of Reclamation.
Milner Lake, thus created, floods an area of about 2,500 acres at an altitude of
4,135 ft. and is maintained near this altitude during the irrigation season. The
total storage created by the construction of the dam probably amounts to about
80,000 acre-ft., of which about 77,500 acre-ft. is dead storage, since the lake has
to be maintained at levels near its maximum height in order to supply the canals
that divert from it. The dam is owned by the Twin Falls Canal Co. and the North
Side Canal Co.
Wilson Lake Reservoir, Idaho (12GR 2). Wilson Lake is formed by the construction of a masonry dam with earth-fill approaches in sec. 19, T. 9 S., R. 20
E., built about 1909 by the Twin Falls North Side Land & Water Co. The dam,
about 35 ft. in height, was constructed across the outlet of a small natural depression in the typical lava formation of the Snake River Plain. The reservoir thus
created stores about 18,500 acre-ft. and floods 1,420 acres when filled. The
reservoir forms part of the North Side Canal Co.'s system and is supplied by its
canal diverting from the Snake River at the Milner Dam.
The reservoir was originally built to furnish stored water for use later in the
season, but on account of losses 13 through the bottom it is now used more as a
regulating basin until midsummer, when it is generally drawn down, allowing the
canal to flow through the natural coulee in the bottom.
Dry Creek Reservoir, Idaho (12GR 3). Murtaugh Lake or Dry Creek Reservoir
is formed by the construction of an earth-fill dam in sec. 18, T. 11 N., R. 20 E.
The dam is about 25 ft.-high, has a 16-ft. crown, an upstream slope of 3 to 1, and
a downstream slope of 2 to 1, and is riprapped with rock on the water side.
Three radial waste gates are provided at the Dry Creek crossing. The dam was
constructed as the most feasible means of carrying the Twin Falls South Side main
canal diverting from the Snake River at Milner, across the channel of Dry Creek,
The area flooded at maximum stage is 929 acres. The reservoir has a total
capacity of perhaps 12,000 acre-ft. It has to be maintained at a level near its
maximum height, however, in order to supply the main canal below the reservoir,
and the usable annual range of stage is only about ?>% ft., corresponding to about
3,000 acre-ft. of storage.
i3 See Bryan, Zirk, Geology o|f reservoirs and dam sites: U.S.Geol. Survey Water-Supply Paper 597,
p. 8,1929, for description of geology at the Jerome Reservoir, which has now been abandoned.
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The reservoir is used mainly as an equalizing basin to smooth out irregularities
in the daily river diversion. Its available storage is an insignificant portion of
the annual requirements of the Twin Falls South Side project.
MINOR TRIBUTARIES ABOVE HENRYS FORK

Two Ocean and Emma Mathilda Lakes, Wyo. (12GB 1). The Utah-Idaho Sugar
Co. utilizes storage to a small extent in Two Ocean and Emma Mathilda Lakes,
in Tps. 45 and 46 N., R. 114 W., for lands in Idaho under the Osgood Canal,
diverting from the Snake River in sec. 35, T. 4 N., R. 37 E. The Two Ocean
Reservoir is formed by an earth dam at the outlet about 10 ft. high and 75 ft.
long, containing concrete outlet gates. Emma Mathilda Lake furnishes about
2,000 acre-ft. of storage by a very small earth dam at the outlet. Although the
total capacity of these lakes is about 5,000 acre-ft., in actual practice it has never
been possible to store this amount of water. During the irrigation season of 1930
only about 1,800 acre-ft. was obtained.
At one time consideration was given to a much larger use of these two lakes.
The plan of development contemplated a diversion dam on Pacific Creek in
sec. 29, T. 46 N., R. 113 W. sixth principal meridian, Wyoming; a canal 3 miles
long discharging into Two Ocean Lake; a dam at the outlet of Two Ocean Lake
creating a capacity of 63,000 acre-ft.; a diversion canal into Emma Mathilda
Lake; a dam at the outlej; of Emma Mathilda Lake creating a capacity of 60,000
acre-ft.; and the discharge of all the stored water into Pacific Creek, about 4
miles downstream from Jackson Lake. Although run-off records of Pacific
Creek are not available, it is estimated that the normal run-off during the nonirrigation season would be just about sufficient to fill the two reservoirs if the
diversion canal had sufficient capacity to carry the flood flow of Pacific Creek.
Both of these lakes lie within an area that is withdrawn for possible inclusion
in the Yellowstone National Park by extending its boundary farther south.
HENRYS FORK BASIN

Henrys Lake Reservoir, Idaho (12GH 1). During 1922 the North Fork Reservoir Co., a group of water users under the Dewey, Last Chance, St. Anthony
Union, Salem Union, Egin Consolidated Farmers, and Independent Canal companies (see pp. 130-131 for points of diversion), constructed a dam at the outlet of
Henrys Lake, in the E% sec. 26, T. 15 N., R. 43 E. The dam is a concrete-buttress
structure, about 400 ft. long, with a maximum height above the riyer bed of 28 ft.
The concrete spillway section is provided with five radial gates, each 4 ft. 6 in. by
12 ft. The capacity of the lake is 47,000 acre-ft. at an altitude of 6,630 ft. and
78,900 acre-ft. at an altitude of 6,635 ft. Its maximum area is 6,578 acres.
Storage was first begun in September 1922.
Operation of Henrys Lake Reservoir

1923'..
_..__
1924......................
1925......
.............
1926-.-..... ...........

Maximum
storage

Storage
remaining
Sept. 30

Acre-feet
44 000

Acre-feet
33,000

48,000
« 43, 100
60,000

5,000

10,500

Storage
Maximum remaining
storage
Sept. 30

1927--.. -. ___
1928. __ ....... __ . _ ..
1929
1930. __ .. _ .

Acre-feet
"49,000

Acre-feet
48,900

75,000
64,000
34,070

56,900
5,100

« Approximate.

Complete records showing the annual run-off of Henrys Lake outlet below the
lake are not available. The average run-off May to October, inclusive, based
on observations in 1920-29, has been about 37,000 acre-ft.
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MUD LAKE AREA
Frazier Reservoir, Idaho (12GJ 1). On West Camas Creek in sec. 7, T. 13 N.,
R. 38 E., an earth dam forms a reservoir having a capacity between 2,000 and
3,000 acre-ft. As a result of excessive leakage the capacity is much less than
was contemplated. The stored water is used largely for watering stock.
Lone Tree Reservoir, Idaho (12GJ 2). The Lone Tree Reservoir, which was
located on Camas Creek in the SE% sec. 26, T, 11 N., R. 38 E., was destroyed
by court order in 1931. It was designed to have a capacity of 3,000 acre-ft>
The reservoir was formed by a rock dam 38 ft. high. A 44-in. outlet pipe was
provided. The abutments were in lava, and the floor consisted of loess-covered
basalt in which there were several sink holes. Attempts had been made to puddle
the holes, but without success, and excessive leakage occurred, part of which was
supposed to augment the water supply of Mud Lake.
Jefferson Reservoir, Idaho (12GJ3). A diked lake in T. 7 N., R. 38 E., just
north of Mud Lake, has an area of about 1,100 acres and a capacity of 3,300
acre-ft. Water is pumped from the reservoir for use on lands in the immediate
vicinity.
Mud Lake, Idaho (12GJ 4). Mud Lake is a perched body of water in Tps. 6
and 7 N., Rs. 34 and 35 E. For the history of the lake, its geology, and water
supply the reader is referred to a paper by Stearns and Bryan. 14 Through the
construction of dikes along the east, south, and west sides the water surface has
been confined within fairly definite limits. With a 10-ft. range in storage the
capacity of the lake is about 73,000 acre-ft., and its area about 10,000 acres.
Water is pumped from the lake for use in irrigation.

Operations of Mud Lake
Maximum Remaining
in lake
Sept. 30

1921, June. ...............
1922,
1923,
1924,
1925,

May.
May.
May-.-.-.-.----. ...
May

Acre-feet
55,040

59, 410
61,600
60,000
47, 700

Acre-feet
16,220
23,070
14,900
15, 800

Maximum Remaining
Sept. 30
in lake

1826, April-.

_ ....

1928, April
1929, May. ....... ...

Acre-feet
57,700

35,200
34,800
32,500
26,400

Acre-feet
8,660

7,500
3,970
3,590
3,280

WILLOW CREEK BASIN

Grays Lake, Idaho (12GJ 4). During 1924 the Indian Service constructed a
dam across the outlet of Grays Lake in sees. 31, 32, T. 3 S., R. 43 E. The dam
is an earth dike about 1,200 ft. long and 12 ft. high. The lake has a theoretical
capacity of 320,000 acre-ft. at an altitude of 6,118.89 ft. The average run-off
at the outlet during May to September is only about 35,000 acre-ft. Stored
water is diverted out of the Willow Creek Basin southwestward through an artificial channel known as Clark's Cut, extending from the SWJ4 sec. 1 to the NW%
sec. 3, T. 5 S., R. 42 E., and thence 1% miles in the channels of Sheep and Meadow
Creeks into the Blackfoot Marsh Reservoir (12GK 1) for use on irrigated lands
on the Fort Hall Indian Reservation.
14 Stearns, H. T., and Bryan, L. L., Preliminary report on the geology and water resources of the Mud
Lake Basin, Idaho: U.S.Qeol. Survey Water-Supply Paper 560, pp. 87-134,1925.
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Partial record of outflow of Grays Lake, IdlQ-i
Acre-feet

Acre-feet

1916.
1917.
1918.
1919.
1920.

Apr. 5-Sept. 30_.__._
May 1-Aug. 5______
Apr. 20-Sept. 30_______
July 24-Sept. 30_____
May 18-Sept. 30._._._.

51, 600
64, 700
36, 500
305
19, 500

1921.
1922.
1923.
1924.
1925.

May 1-Sept. 30_____
May 7-Sept. 30_____
Apr. 19-Sept. 30_______
Apr. 6-Sept. 17__._.__ 1S
Apr. 3-Sept. 30____.__ »

36,200
29, 600
27, 700
15, 930
11, 300

BLACKFOOT RIVER BASEST

Blackfoot Marsh Reservoir, Idaho (12GK 1). During 1908 and 1909 the Indian
Service constructed a dam in sec. 12, T. 5 S., R. 40 E., across the Blackfoot River,
flooding what was known as Blackfoot Marsh. The dam consisted of a loose
rock and hydraulic fill structure 120 ft. long at the base, 250 ft. at the crest,
and 40 ft. above the bed of the river. The reservoir formed by the dam was
about 17 miles long and 3}_ miles wide and had a capacity at spillway level
(6,118 ft.) of about 300,000 acre-ft. During the period 1922-24 the dam was
raised and reconstructed. The present dam is an earth and rock fill structure
with concrete core wall, downstream slope l/_: 1> upstream slope 3%: 1, base 190
ft., crest 304ft., altitude of outlet gates 6,086 ft., of spillway crest 6,118.5 ft., of
maximum water surface 6,124 ft. The capacity at spillway crest is 312,000 acreft., and the maximum capacity, with flashboards to altitude 6,124 ft., 413,000
acre-ft. During the period 1911-16 considerable leakage apparently occurred
when the storage exceeded 150,000 acre-ft. The greater part of this leakage
seemed to occur in an arm of the reservoir in sees. 6 and 7, T. 7 S., R. 42 E.
When the main dam was reconstructed an earth embankment was thrown across
the outlet of this arm. The stored water is diverted from the Blackfoot River
on the Fort Hall Indian Reservation for use in irrigation.

Operation of Blackfoot Marsh Reservoir
Date

Storage
Maximum remaining
storage
Sept. 30
Acre-feet
285, 000

1914, May.. ..............
1915, June.. ________

220, 000

1917, June.. _ . _ ....
1918, May.. ___

160,000

i i n nnn

Acre-feet
130, 000

Storage
Maximum remaining
storage
Sept. 30

Date

1919, May.... . _
1920, May.. ___ ..... _

25, 000

1922, May 31

__

65, 000
80, 000

1924, June 10- __ - __
1925, July 10

Acre-feet
158, 000
135, 000
215, 000
195,000
145, 000
100, 000
155, 000

Acre-feet
10, 000

65, 000
120,000
60,000
0
0
140,000

Mean annual run-off of Blackfoot River below Blackfoot Marsh Reservoir
[Corrected for holdover storage]
Acre-feet
1909 _ . _ . _____
1910. . __ . ____ ..
1911.
.
....
1912 __ ... ._ _ ......
1913. .
.........
1914..........
1915 _ ..... ___ . __ ....
1916... _ .. ___ ... _ ....
1917. _ ..
........
1918- ... ...
_

Percent
of mean

« 281, 000
< 233, 000
« 145, 400
221, 300
176, 000
221,000
1QK ftftft

190,000
203,000

« Not corrected.
« Affected by diversion into Blackfoot River.

114
90
113

95
97
123
104

Acre-feet
1919 ___________ ......
1920 _____ - ___ . __ 1921 _ .... _ ... ____ ....
1922 ______ . .............
1923 __ . _
___ -.
1924.. ...................
1925 __ .... _ ....... _ ....

Percent
of mean

112,000
201,000
215, 000
203,000
163,000
142, 000
181,000

57
103
110
104
84
73
93

195, 000

100
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BIG LOST, LITTLE LOST, AND FISH CREEK BASINS

Little Lost Reservoir, Idaho (12GL 2). An earth dam was formerly maintained
on Summit Creek in sees. 22, 23, T. 6 N., R. 28 E. The dam was 40 ft. high,
forming a reservoir with an area of 220 acres and a capacity of about 10,000 acreft., of which only about 5,000 acre-ft. was usable on account of leakage. The
dam was constructed prior to 1920. The water supply was obtained from the Little
Lost River through canals diverting in sees. 21 and 28, T. 7 N., R. 28 E. The
stored water was used for irrigation of lands of the Blaine County Irrigation
District lying east and south of the reservoir. The reservoir has been abandoned.
Stevens or Trail Creek Reservoir, Idaho (12GL 3). A small earth dam creating a
reservoir with a capacity of 2,000 acre-ft. was formerly maintained in T. 11 N., R.
25 E., on Summit Creek, tributary to the Little Lost River.
Dry Creek Reservoir, Idaho (12GL 4). On Dry Creek, a tributary to Little
Lost River, an earth dam was constructed during 1920 by the Blaine County
Irrigation District in sec. 36, T. 10 N., R. 24 E. The dam is about 83 ft. high
and 240 ft. long. The survey for the reservoir indicated a dam 80 ft. high would
create a capacity of 2,400 acre-ft. The stored water is carried in a canal and
pipe line designed to avoid seepage losses into Corral Creek, thence into Wet
Creek, and thence into the Little Lost River below the gaging station at the
Raymond ranch, near Howe, to a point of main canal diversion in sec. 2, T. 6 N.,
R. 28 E., a quarter of a mile below the gaging station on the Little Lost River
near Howe. The losses in natural channels are heavy and generally less than
1,000 acre-ft. are made available.
Mackay Reservoir, Idaho (12GL 5). In 1915-16 the Utah Construction Co.
constructed a reservoir formed by an earth dam on the Big Lost River in sec. 12,
T. 7 N., R. 23 E., 4 miles northwest of Mackay. The dam has a length of 1,200
ft. at its crest, which is 75 ft. above the bottom of the concrete core wall, below
which there is 15 ft. of sheet piling. The right abutment is a limestone cliff, the
left abutment a gravel delta. The crest of the spillway is 10 ft. below the crest
of the dam and 55 ft. above the bottom of the outlet tunnel. Capacity at spillway level, 38,400 acre-ft.; area of reservoir, 2,400 acres. The reservoir floor is
an alluvial deposit underlain by sand and gravel to an unknown depth. The
foundation of the dam is very porous, and heavy seepage loss occurs from the
reservoir; however, most of the seepage reappears in the stream channel 1J4 miles
downstream and is fully utilized. Stored water used on the Utah Construction
Co.'s Carey Act lands in the vicinity of Arco, where about 6,700 acres of land is
irrigated.
Operation of Mackay Reservoir

Date

Maximum
storage

Storage
remaining
Sept. 30

1919, Apr. 21
1920, May 12. .. __ . _
1921, June 23
.
1922, June 26
1923, July 4.... __ ..
1924, Apr. 24 _ . _ . ...

Acre-feet
24,890
12,240
39, 150
40,500
39, 180
29,850

Acre-feet

0
50
11, 650
11, 390
16,870
100

Date

1925, July 9
__ 1926, Apr. 18_______ 1927, May 27..... ___ ..

10052 TV/Totr 14.

1929, Apr. 9... _ . _ ..
1930, May ___ ....

Storage
Maximum remaining
storage
Sept. 30
Acre-feet
30,470
31, 270
22,240
27,340
23,100
20,800

Acre-feet
2,520
0
100
50
0
108

50

WATER UTILIZATION IN THE SNAKE RIVER BASIN
Surface flow above and below Mackay Reservoir, 1920-30
Surface flow en- Surface flow below
tering reservoir
reservoir

Surface flow en- Surface flow below
tering reservoir
reservoir
Acrefeet <
1920.... ..
1921.........
1922.... _ ..
1923.........
1924
1925.........
1926...

138, 000
235,000
257, 000
221, 000
122,000
207, 000
124, 000

Percent
of
mean

Acrefeet »

78 162,000
133 272, 600
145 270, 800
125 231, 500
69 137, 200
117 227, 400
70 133, 500

Percent
of
mean
84
141
140
120
71
118
65

Acre-

Percent
of

mean

1927-.1928... _
1929... . ___
1930.-...-

191, 000
177, 000
121, 000
152,000

Mean .... 177, 000

Acrefeet »

Percent
of
mean

108 202,000
100 192, 000
68 135, 000
86 163, 000

105
99
70

100

10»

193,000

84

Combined flow of east and west channels of Big Lost River and east and west channels of Warm
Springs Creek.
* Corrected for holdover storage but not including diversions in Sharp Ditch, which amount to 5,000 to>
8,000 acre-feet annually.

Fish Creek Reservoir, Idaho (12GN 2). During 1921-22 the Carey Valley
Reservoir Co. constructed a multiple-arch concrete dam on Fish Creek in sec,
15, T. 1 N., R. 22 E. The dam has a maximum height of 105 ft. above bedrock,,
is 1,800 ft. long, and creates a reservoir having an area of 625 acres and a capacity
of 18,000 acre-ft. Drainage area above dam, about 60 square miles. Records
of run-off into the reservoir are available for only four complete years, as follows:
1921, 21,600 acre-ft.; 1922, 19,000 acre-ft.; 1926, 7,400 acre-ft.; 1927, 19,700acre-ft. The run-off at the gaging station below the reservoir in 1920 was11,800 acre-ft.; in 1930, 8,950 acre-ft. Stored water diverted from Fish Creek
into a main canal in sec. 33, T. 1 N., R. 22 E., having a capacity of 135 sec.-ft.
The lands irrigated lie in T. 1 N., R. 22 E., and T. 1 S., Rs. 21 and 22 E. About
8,430 acres is included in the district, of which about 3,800 acres has water rights.
PORTNEUF RIVER BASIN

Portneuf-Marsh Storage Reservoir, Idaho (12GM 1). On the Portneuf River in
sees. 11, 13, 14, and 24, T. 6 S., R. 38 E., near Chesterfield. An earth dam in
lot 4, sec. 19, T. 6 S., R. 39 E., has a maximum height of 50 ft., a crest length of
1,500 ft., an upstream slope of 3:1, a downstream of slope 2:1, and a spillway at
the west end. It creates a reservoir about 4 miles long, with a capacity of 16,400
acre-ft. Besides storing the run-off of the upper Portneuf River the reservoir
receives water from Topons Creek tributary to the Portneuf River below the
reservoir, through a canal 6 miles long, with a capacity of about 250 sec.-ft.,
diverting in sec. 33, T. 6 S., R. 38 E. In 1913 and 1914 the annual run-off of
the Portneuf River into the reservoir was 12,800 and 14,000 acre-ft., respectively,
Figures for the,Topons Creek diversion are not available.
The stored water is carried in the Portneuf River channel, or, where this is
winding, in an auxiliary channel, to a point near McCammoii, in sec. 22, T. 9 S. f
R. 37 E., where the water is diverted into a main canal leading south to lands on
the east side of Marsh Creek in Tps. 10 and 11 S., R. 37 E.
Chesterfield Reservoir, Idaho (12GM 2). On Twenty four mile Creek in sees.
16, 19, T. 6 S., R. 39 E. An earth dam 30 ft. high and 1,130 ft. long in the NEJ4
sec. 16 creates a reservoir with a capacity of about 700 acre-ft. Stored water
used to irrigate land in the vicinity of Chesterfield.
GOOSE CREEK

Oakley Reservoir, Idaho (12GP 1). During 1911-12 the Twin Falls-Oakley
Irrigation Co. constructed a dam on Goose Creek in sec. 19, T. 14 S., R. 22 E.
Besides storing the run-off of Goose and Trapper Creeks the reservoir receives

DEVELOPED RESERVOIRS
additional water supply by diversion in a canal 6 miles long from Birch Creek
in sec. 24, T. 14 S., R. 22 E. The dam is of earth, about 145 ft. high and 1,120
it. long; it has an upstream slope of 3:1, a downstream slope of 2:1, and a 16-foot
crest width, with a concrete core wall extending from bedrock to the crest. 19
The reservoir created by the dam has an area of about 1,100 acres and a capacity
of 74,300 acre-ft. at the 136-ft. level. It extends about 5% miles up Goose Creek
and 1 1/2 miles up Trapper Creek. Sluice gates at the bottom of the reservoir discharge into a tunnel, into which also discharge gates at three different levels in
an outlet tower. Stored water is diverted 2,000 ft. below the reservoir in sec.
24, T. 14 S., R. 22 E. Fragmentary records of stream flow indicate that the
run-off of Goose Creek and Trapper Creek into the reservoir has been as follows:
1910----------.-----------1912.____________________
1914---------_________.-_
1927.---__________--.

Acre-feet
61, 100
72,600
65, 900
43, 600

Actejeet
1928----------------------- 40, 300
1929__--_-----------__---- 40,800
1930-.--------------------- 24, 900

These totals do not include the flow of Birch Creek.
Operation of Oakley Reservoir
Maximum Storage
storage
on date remaining
indicated Sept. 30

Maximum
Storage
storage
remaining
on date
Sept. 30
indicated
Acre-feet

Acre-feet
9,370

1915, Apr. 15-.. . ...
1916, June 1- _ .... .......

50,700
25,200
28,200
Kft A(\f\

15,600
0
954
91 7nn

1919, May I........ .......
1920, May 15. __ .........
1921, June 15 _ .... __ ...
1922, June 1...... ..... ....

34,800
23,400
20,000
74,600
67,900

0
0
31,000
23,800

1923, May 15 . . ....... . .
1924, May 1 _ .....

1925, May 1 -- .
1926, Apr. 15
1QO7 Tii no 1

-.

....

1928, May 15 ..
1929, May 15
.... ...

1930, May 22 . .........
1931, May 5

Acre-feet
51,100

35, 600
25,800
21, 600
22,500
26,400
24,500
16,800
14, 400

Acre-feet
12, 400
2,240
4,110
0
1,710
420
1,310
632
0

SALMON FALLS RIVER BASIN

Salmon River Canal Co. Reservoir, Idaho (12GS 1). A dam on Salmon Falls
Creek in sees. 17 and 18, T. 14 S., R. 15 E., forms a reservoir about 10 miles
long and 1 mile wide, having a capacity of 180,000 acre-ft. and an area of 3,000
acres. The dam is a concrete-arch structure about 220 ft. high; crest length,
450 ft.; bottom width, 119 ft.; top width, 15 ft.; constructed 1909-10. Water
was first stored here in 1911. The stored water is diverted through two tunnels,
each 10 by 10 ft. and 2,500 ft. long, separated by an open cut 800 ft. long. The
capacity of the tunnels is 1,000 sec.-ft. Stored water used for land under the
Twin Falls-Salmon River Carey Act system, operated by the Salmon River
Canal Co. in Tps. 11, 12, and 13 S., Rs. 15, 16, and 17 E. The tract of land
first segregated has been reduced until present contracts recognized by the State
call for water supply for 35,000 acres. The reservoir has never been filled.
19 See Eng. News Record, vol. 67, no. 2, and vol. i 9, no. 11, for details of construction of dam and project
works.
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The annual flow into the reservoir is represented approximately by the records
of Salmon Falls Creek near San Jacinto, Nev., 15 miles above the reservoir, as
follows:
Year

Acre-feet

1911... .- __.. __ .. ...
1912..................... ...
1913 __ .... __ .... ......

1914............. __ .. __ .
1915.............. _ . .....
1916-.-...
___ ...
1919-..
___ . __ . ....
1920...... ...............
1Q91

1922 _____ . __ .. .......

100,000

154,000
mo nrwi
132,000
54,000
108, 000
a 7R flftft

83,100
(»)
123, 000

Percent of
mean
106
164
115
140
57
115
83
88

of
Acre-feet Percent
mean

Year
1923
1924............. . _ ..

1925.. ___ ...... _ - _ ....
1926......... _ . _ ... _ ..
1927..... __ .. __
1928....- ___ ...
...
1929...
... _ ...... _
1930..-.. _________

130

103

96, 700
80,900
104, 000
56,500
96, 300
88,400
84,400
52,400

86
110
60
102
94
90
56

94,200

100

« Partly estimated.
Complete years record not available.

Operation of Salmon River Canal Co.'s Reservoir
Storage
Maximum remaining
storage
Sept. 30

Storage
Maximum remaining
storage
Sept. 30
1922, May 30

1923, May 27 _____ . ....
1924, May 19... ____

1925, May 24... __ _ ..
1926, June 3 __ . _ ..

Acre-feet
123, 700

74,910
57, 020
65, 600
CO Qf\f\

Acre-feet
32,440
9,050

1927, June3
1928, May 19 .. .
1929, May 23
-_.

6,700
4,390

1931, May 25-

_-

Acre-feet
53, 800
52,400
43,600
32, 070
26, 860

Acre-feet
4,390
1,250
2,500
5,060
1,880

Cedar Creek Reservoir, Idaho (12GS 2). An earth dam with concrete core wall
on Cedar Creek in the E^s sec. 12, T. 14 S., R. 13 E., just below the junction
of Horse and Cedar Creeks, has a maximum height of about 80 ft. and a top
width of 400 ft. The reservoir floods lands in sees. 12, 13, 14, 22, 23, and 24,
T. 14 S., R. 13 E., and sees. 18 and 19, T. 14 S., R. 14 E. The dam was constructed in 1920 by the Idaho Farmers Development Co.; capacity at 72 ft.,
28,200 acre-ft. The average run-off of Cedar Creek at the site from 1910 to
1914 was 20,000 acre-ft. In addition to storing the run-off of Cedar Creek, the
reservoir receives water diverted from Deadwood Creek, a tributary of the
Bruneau River, in sec. 28, T. 15 S., R. 12 E. The total run-off is generally
insufficient to fill the reservoir. In 1921 and 1922 the average storage amounted
to 24,000 acre-ft. During the period 1923-29 the average amount stored was
12,000 acre-ft. The stored water is carried in Cedar Creek about 6 miles to the
point of diversion of the main canal, which has a capacity of 140 sec.-ft. and
extends about 8 miles to the head of the irrigated lands in T. 12 S., R. 13 E.
BIG WOOD KtVEK BASIN

Magic Reservoir, Idaho (12GT 1). On the Big Wood River in Tps. 1 and 2 S.,
Rs. 17 and 18 E. An earth-fill dam in sees. 17 and 18, T. 2 S., R. 18 E., has a
maximum height of about 129 ft. and is 700 ft. long and 700 ft. wide at the
bottom. At the right of the main dam there is a 1,600-ft. earth embankment
with a concrete spillway section 375 ft. long. Water is discharged into a concrete
tower and into a tunnel outlet through the dam. The reservoir was constructed
in 1908-9 by the Idaho Irrigation Co. and repaired and raised 5 ft. in 1917.
Storage was first started July 14, 1909. Altitude at bottom of outlet gates,
4,818.5 ft.; of concrete spillway lip, 4,930 ft.; of top flashboards, 4,935 ft. Stored
water used on lands in the Big Wood and Little Wood River Basins.
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Capacity of Magic Reservoir
Altitude (feet)

Capacity

4,820... ____ ..... ___ . _ . _ . _ ..
4,840..... ..
4,860. _____ ....... __ ... _ ........
4,880... __ ..... __ ..................

Acre-feet

0

3,660
18,400
47, 700

Capacity

Altitude (feet)

4,900.... -. __ . __ .... __
4,920.... ____ .. __ .. . ..
4,935 (full) _____ . ______ . _ ....

Acre-feet
87,800

139,000
191, 500

Operation of Magic Reservoir
Storage
Maximum Percent
of ca- remaining
storage
pacity
Sept. 30

Date

1909, Aug. 4.....
1910, June 18
1911, May 17....
1912, June 18
1913, June 21....
1914, May 25....
1915, June 4 .....
1916, May 8_
1917, July 7.....
1918, May 9.....
1919, May 7 _

Acre-feet
4,920
36, 600
181,000
121, 000
157, 000
181, 000
73, 600
181, 000
191, 700
138, 000
131,000

19
100
63

82
100
38
100
100
72
68

Acre-feet
70

660
59,700
16, 200
35,700
38,400
228
43,000
39,400
7 Qnn
50

Date

1920, May 18 .
1921, May 17
1922, June 18
1923, July 5_

1924, Apr. 30....
1925, May 31 _ .
1926, Apr. 29....
1927, May 18 _ .
1928, May 30....
1929, May 11....
1930, May 13. ...

Storage
Maximum Percent
of ca- remaining
storage
pacity
Sept. 30
Acre-feet
47,300
191, 700
191, 800
165,000
84,700
191, 800
140, 000
192,000
176, 000
57,000
70,600

25
100
100
86
46
100
73
100
92
30
37

Acre-feet
3,460
32,600
36, 700
6,790
0
38,300
5,380
59,900
35
4,390
9,350

Mean annual flow of Big Wood River below Magic Reservoir
[Corrected for holdover storage but not for diversions]
Year ending Sept. 30
1909 __ . ___ ... .. __ ..
1910... _____ .. ____ ..
1911... _
___ ........
1912 _______ ........ ....
1913-.. . _ . _ ......
1914 ______ ......... _ ..
1915...
.
1916 __ . _ ... _ ..... _ ..
1917.
_ . _ ........
1918- ...... ... .... .... ...
1919
1920... _____ . _ ........

Acre-feet

Percent
of mean

-578,000

163
160

< 568, 000
< 696, 000
« 322, 000
341, 000
455,000
194,000
510,000
524,000
265,000
94.1 ftflft
121,000

91
96

128
55
144
148
7>;
68

14

Year ending Sept. 30
1921 ___ ... ________

1922 ____ . __ ...... _ ..
1923.
1924 ______ . _______
1925 _ .. ____ ........ _
1926.
1927 __ . __
__
_1928. . . _ .... _ ..
1929 ____
.... ____ IQQft

Acre-feet
490,000

Percent
of mean
138

471,000
334,000
118,000
422,000
155,000
ARA nnn
249,000
118,000
179 fiftn

133
94
33
119
44
131
70
33
48

355,000

100

0 Flow into reservoir, from report on water distribution and hydrometric work, Big and Little Wood
Rivers, 1929, p. 28, by S. H. Chapman, water master, to Idaho Commissioner of Reclamation.

AREA BETWEEN BIG WOOD KIVER AND BRUNEAU RIVER

Mountain Home Reservoir, Idaho (12HA 1). Earth and rock-fill dam 27 ft:
high in sec. 19, T. 3 S., R. 7 E., on Rattlesnake Creek, flooding land in sees. 8,
17, and 18. Collects flood water of Rattlesnake Creek and also Canyon Creek
by means of a feeder canal diverting in sec. 36, T. 2 S., R. 6 E. Capacity of
reservoir about 5,700 acre-ft. when 27 ft. deep. Stored water used on lands of
the Mountan Home Irrigation District in the vicinity of Mountain Home.
Long Tom Reservoir, Idaho (12HA 2). Constructed during 1905 and 1916
by the Mountain Home Cooperative Irrigation District. Earth and rock-fill
dam on Long Tom Creek in sec. 35, T. 1 S., R. 7 E., 58 ft. high and 300 ft. long.
The capacity of the reservoir is 4,100 acre-ft. at an altitude of 4,456 ft. There is
very little contributing drainage. The reservoir is used partly as a storage unit
and partly as an equalizing basin for the natural flow of Long Tom Creek and for
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storage released from the Little Camas Reservoir (12HD 2), in the drainage basin
of the South Fork of the Boise River. Stored water used on lands of the Mountain
Home Irrigation District in the vicinity of Mountain Home.
BRUNEAU RIVER BASIN

Riddle Reservoir, Idaho (12HB 1). An earth dam 16 ft. high with a crest
length of 879 ft. forms a reservoir with an area of 130 acres and a capacity of
1,000 acre-ft. in sec. 32, T. 14 S., R. 4 E., flooding lands in sees. 4 and 5, T. 15 S.,
R. 4 E. The dam was constructed in 1904 and raised in 1911. The water supply
is derived from Marys Creek by diversion in the SE% sec. 8, T. 15 S., R. 4 E.
The amount of water stored depends upon the condition of the supply ditch, which
is about 2 miles long. Stored water used to irrigate lands in sees. 16 to 21,
T. 14 S., R. 3 E., in the Owyhee River drainage basin.
Carey Reservoir, Idaho (12HB 2). Three earth dams 18 ft., 12 ft., and 14 ft.
high constructed during 1919 across Rattlesnake Creek in sec. 19, T. 12 S.,
R. 5 E., form a reservoir having a capacity of 3,000 acre-ft. The stored water is
used for irrigation.
AREA BETWEEN BRUNEAU RIVER AND BOISE RIVER

Foreman Reservoir, Idaho (12HC 2). Formed by diversion from Castle Creek,
tributary to the Snake River. A 35-ft. dam in sec. 3, T. 5 S., R. 1 E. The
reservoir floods 154 acres in sees. 5, 33, and 34, T. 4 S., R. 1 E., and sees. 3 and 4,
T. 5 S., R. 1 E.; capacity, 2,300 acre-ft. Dam completed in 1928. Total run-off
of Castle Creek above the point of diversion in 1910, 14,100 acre-ft. Stored water
used to irrigate several hundred acres in sees. 26, 27, 34, and 35, T. 4 S., R. 1 E.
Sinker Creek Reservoir, Idaho (12HC 3). Constructed in 1909 by the Murphy
Irrigation District. Earth dam about 60 ft. high in the NW% sec. 11, T. 4 S.,
R. 2 W., on Sinker Creek. The reservoir has a capacity of about 2,800 acre-ft.
and floods parts of sees. 10, 11, and 15, T. 4 S., R. 2 E. A canal diverts at the
dam and parallels Sinker Creek on the west for about 5 miles, to the southern
boundary of the lands irrigated, in the NE% sec. 19, T. 3 S., R. 1 W.
BOISE RIVER BASIN

Arrowrock Reservoir, Idaho (12HD 1). The dam, built by the Bureau of
Reclamation, is in sec. 13, T. 3 N., R. 4 E., 22 miles upstream from Boise and
4 miles below the junction of the North and South Forks of the Boise River.
(See pi. 7, -A.) The reservoir created by the dam is about 17 miles long, covers a
maximum area of 2,890 acres, and has a maximum capacity of about 280,000
acre-ft. The dam is a concrete structure built with a gravity section upon a
curved plan. It rests upon a granite foundation of excellent quality. It is
348.5 ft. high above bedrock, 248 ft. above the river bed, 223 ft. thick at the base,
and 15.5 ft. at the thinnest part near the top, and carries along its top a 16-foot
roadway 1,100 ft. long. There are 25 outlets through the dam. At the altitude
of the river bed are 5 sluice outlets 60 in. in diameter; 197 ft. below the top is a
set of 10 outlets, 3 of which are 72 in. in diameter, reinforced as penstocks for use
in future power development, and 7 are 52 in. in diameter; 110 ft. below the
top is a set of 10 outlets also 52 in. in diameter. At the right or north end of the
dam is a spillway weir and channel designed to carry 40,000 sec.-ft. discharging
into Deer Creek, which flows into the Boise River 800 ft. below the dam. Work
on the dam and spillway proper, which contain 600,000 cubic yards of concrete,
or about 2.2 cubic yards per acre-foot of storage, was commenced in November
1912 and completed in November 1915. Regulation began February 21, 1915;
the reservoir was filled for the first time June 17, 1916. Stored water used for
irrigation in Boise Valley. 17
" See U.S. Bar. Keclamation, Dams and control works, p. 160, for list of published technical articles
describing construction and operation.
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Operation of Arrowrock Reservoir
Date

1916, June 17..... .........
1917..
... ..
1918, June 14..............
1919, May 30..... _ ......

Maximum
storage

Storage
remaining
Sept. 30

Acre-feet
259, 000

Acre-feet
52, 100

285, 666
281, 900
901 nnn
283,000
283, 000
284, 000

1921, May 18 ...........
1922, June 7.. _ ..........
1923, May 26..............

Storage
Maximum remaining
storage
Sept. 30

Date

2,740

1924, May 24....... .......
1925, May 19... . ___ .

0
0

1927, June 27 ...........
1928, May 11.

Acre-feet
113, 400

286, 100
241,900
282,600
284, 900
285,000
279, 500

0
14, 500

Acre-feet

0
15,700
0
35,770
3,400
5,400
17,500

Mean annual flow, in acre-feet "

Date

Combined flow
of Boise River
at Twin
Springs and
South Fork of
Boise River
near Lennox

Below reservoir (corrected for
storage)

1, 901, 000
1, 670, 000
1, 793, 000
1, 010, 000
2, 110, 000
1, 947, 000
1, 691, 000
1, 349, 000
1, 275, 000
2, 350, 000

1912 _ .. __ .......
1913 __ .............
1914 __ . ............
1915-1916 ___ . _ ......
1917- 1918-... __
1919 _ ...... __ ...
1920 _ ...... _ ....
1921. ............ ...

2, 080, 000
1, 890, 000
1, 040, 000

2,021,000
1,761,000
1, 446, 000
1, 360, 000
2, 500, 000

Date

1922.. ........ ......
1923... _
1924.
.
1925--... ____ ....
1928. ..........
1927--- _
1928. __ ..
1929.
.
1930-

Combined flow
of Boise River Below reserat Twin
voir (corSprings and
for
South Fork of rected
storage)
Boise River
near Lennox
1, 847, 000
1, 474, 000
770, 000
1, 910, 000
910, 000
2,074,000
1, 905, 000
1, 069, 000
1, 126, 000

2,046,000
827,000
2,056,000
983,000
2, 305, 000
2,087,000
1, 192, 000
1,212,000

For long-time record and relation to mean see annual reports of water master to Idaho Commissioner
of Reclamation.

The Bureau of Reclamation, in an unpublished report dated September 1929,
indicates that by raising the Arrowrock Dam additional storage could be made
available as follows:
Altitude of water Amount Additional
of raise
surface (feet)
storage
3,211........ __ .
3,224. ..
3,236.

Feet

0
13
25

Acre-feet
0

40,000
80,000

Total
storage

Altitude of water Amount Additional
storage
surface (feet)
of raise

Acre-feet
276, 500

3,247

316, 500

3,257..

. .......

Feet
36
46

Total
storage

Acre-feet Acre-feet
120,000
396, 500
160,000
436,500

With an increase of 46 ft. in height of the dam the additional width of the dam
would be about 50 ft.
Little Camas Reservoir, Idaho (12HD 2). On Little Camas Creek, tributary to
the South Fork of the Boise River. Constructed by the Mountain Home Cooperative Irrigation Co. Earth dam 50 ft. high and 2,000 ft. long, in sec. 9, T. 1 S.,
R. 9 E. In 1912 the dam was raised about 18 ft. The crest of the dam is 46 ft.
above the bottom of the outlet tunnel and 8 ft. above the spillway crest. The
altitude of the spillway is 4,965 ft., at which the reservoir has a capacity of 22,300
acre-ft. and floods 1,250 acres. Stored water carried 7 miles through canal, flume,
and tunnel into Long Tom Basin, tributary to Snake River Plain; thence into
Long Tom Reservoir (12HA 2), and on to irrigate about 5,000 acres in the vicinity
of Mountain Home. The drainage area above the dam is 31.8 square miles, and
the estimated mean annual run-off above the reservoir about 16,000 acre-ft.
50503 35 5
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Orchard Reservoir, Idaho (12HD 3). On Indian Creek in sec. 31, T. 1 N., R. 4
E., near Mayfield. First constructed in 1894; added to in 1902. Height of dam,
50 ft.; storage capacity, 4,800 acre-ft. Water used for irrigation.
Deer Flat Reservoir, Idaho (12HC 1). In Tps. 2 and 3 N., Rs. 2 and 3 W., about
4 miles southeast of Nampa. The reservoir has a capacity of about 177,000 acreft. and floods about 9,000 acres. It is formed by two large earth embankments,
the upper with a maximum height of 72.5 ft. and a crest length of 4,000 ft. and
the lower with a maximum height of 53.5 ft. and a crest length of 7,500 ft. The
dams were constructed by the Bureau of Reclamation and were substantially completed in 1908. The reservoir is filled by diversion from the Boise River through
New York Canal, Indian Creek, and feeder canal. Direct inflow to the reservoir
is inconsequential. During the nonirrigation season, October 1 to March 31,
1925-29, an average of 177,000 acre-ft. was diverted. Somewhat over 100,000
acres lies under canals diverting from this reservoir.18
Operation of Deer Flat Reservoir
Date

1918,
1919,
1920,
1-921,
1922,

Apr.
Apr.
Apr.
Apr.
Apr.

18
25
26
13 _______ .
27- _

1924, Mar. 27.- . .....

Storage
Maximum remainiilg
storage
Sept. 30

Acre-feet
162, 600

169, 200
175, 400
177, 200
178, 900
174, 200
167, 000

Acre-feet

1Q OAft

11, 090
35, 540
97 4fifl

5,630

Storage
Maximum remaining
storage
Sept. 30

Date

192S,
1926,
1927,
1928,

Apr.
Apr.
Apr.
Apr.

17
16
21
24

1930, Apr. 16
1931, Apr. 24

...
.......
_ ...

Acre-feet
177, 200

176, 400

177, 500
178, 300
177, 500

Acre-feet
17, 130:

7, 190.
47, 340
15, 480.
9,311
11, 060'
6,930

Pleasant Valley Reservoir, Idaho (12HD 4). During 1906 and later the Pleasant
Valley Land & Irrigation Co. constructed an earth dam with a concrete core wall
across Blacks Creek in sec. 31, T. 2 N., R. 3 E. The maximum height of the
dam is about 70 ft., and it impounds about 7,900 acre-ft. The water which is
stored is used for irrigation.
Hubbard Reservoir, Idaho (12HD 5). The outlet of the Hubbard Reservoir is
in sec. 17, T. 2 N., R. 1 E. The reservoir basin is within parts of sees. 8, 9, 16,
and 17. The dam is 32 ft. high and 6,340 ft. long and forms a reservoir having a
capacity of 7,500 acre-ft.
OWYHEE RIVER BASIN

Owyhee Reservoir, Oreg. (12HE 1). The Bureau of Reclamation completed in
1933 the construction of a high concrete dam at the "Hole in the Ground" dam
site, on the Owyhee River in sec. 20, T. 22 S., R. 45 E. (See pi. 7 B.) This dam
will be the highest in the world until the Boulder Dam is completed. The dam
is of the massive concrete-arch gravity type, 850 ft. long on the crest, 390 ft. above
the main foundation bedrock, and 520 ft. above the lowest concrete in a fault
zone. 19 Width at top, 30 ft.; at bedrock base, 255 ft. Altitude of top of dam,
2,675 ft.; of normal water surface, 2,670 ft.; of penstock, 2,570 ft.; of main bedrock, 2,270 ft. The spillway is a ring-gate controlled vertical shaft, capacity
40,000 sec.-ft., located upstream from the right abutment, separate from the dam,
discharging into a horizontal tunnel, which served as a portion of the diversion
work during construction. The reservoir formed by the dam will have a maximum length of 52 miles, a gross capacity of 1,100,000 acre-ft., of which 716,000
acre-ft. will be live storage, and an area of 12,760 acres at spillway altitude. The
18 See U.S. Geol. Survey Water-Supply Paper 597, pp. 8,9, for discussion of geology in relation to seepagelosses; and U.S. Bur. Reclamation, Dams and control works, p. 160, for list of technical articles.

19 See U.S. Geol. Survey Water-Supply Paper 597, pp. 39-72, for description of geology at site.

57

DEVELOPED RESERVOIRS

principal diversion from the reservoir will be through a concrete-lined tunnel 3J^
miles long to Tunnel Canyon in sec. 2, T. 22 S., R. 45 E., from which water will
be directed into main canals and tunnel for irrigation of lands under the Owyhee
project of the Bureau of Reclamation. Stored water for the constructed Owyhee
Canal is released at the dam, and outlets are provided through the dam whereby
power may be developed eventually.
Estimated total run-off past Owyhee Dam site
'[Based on observed record of Owyhee River at gaging station near Owyhee plus diversion into Owyhee
Canal, with estimates for missing months based on average of months for which records were available]
Year

1890 _ .............. __ ...
1891 _ ............... __ .
1892........................

1893.. ...................
1895..... _ .......... ......
1896 ..... __ ..............
1904-. ......................
1905 .... _ ....... _ ..... .
1906. .......................
1907 __ ....................
1908 _ ............ .........
1909-. .........-..-.-...
1910.............. ......
1911 _ . __ ....

Flow

Percent
of mean

Year

Flow

1, 475, 000
1, 155. 000

130

Acre-feet
979, 000
353, 000
859, 000
1916-.
870, 000
1920 ____ ....
1, 134, 000
1921
1922..........
938, 000
443, 000
1923.
288, 000
1924.............
625, 000
1925.. ....... _ -.....
422, 000
877, 000
1927 ...
.
1928.- -. _ ... ......... .
605, 000
643, 000
1929 __
....
246, 000
1930

596, 000

67

911, 000

Acre-feet
1, 288, 000

145
116

2, 385, 000
1, 606, 000
786, 000
1, 183, 000
403, 000
1, 103, 000
1, 405, 000
430, 000

181
76
so
133
4.5

125
159
48
144

1914. ____ ... ___ . .......

Percent
of mean
110
40
97
98
128
106
50
33
70
99
68
73
28

1Q19

1913

100

NOTE. Except for 1912, 1914, 1915, 1916, and 1930 some estimates were made to complete yearlyrecord.
In general such estimates are less than 10 percent of annual run-off.

In only 1 year since 1920 has the flow exceeded the 30-year mean of 911,000
acre-ft. The average for the 10 years 1921-30 is 622,000 acre-ft. and that for the
8 years' 1923-30 is only 520,000 acre-ft., or nearly 200,000 acre-ft. less than the
effective capacity of the reservoir.
Blue Creek Reservoir, Idaho (12HE 2). Earth and rock dam 973 ft. long and
26 ft. high, on Blue Creek in the SE% sec. 11, T. 13 S., R. 2 E., constructed in
1909. Area of reservoir, 163 acres; capacity, 1,900 acre-ft. Stored water flows
in channel of Blue Creek for 5 miles and is used to irrigate land along Blue Creek
in T. 14 S., Rs. 2 and 3 E.
Little Blue Creek Reservoir, Idaho (12HE 3). Earth and rock dam 1,182 ft.
long and 34 ft. high, on Little Blue Creek in sec. 17, T. 13 S., R. 3 E.; built about
1908, reconstructed 1920. Area of reservoir, 159 acres; capacity, 1,910 acre-ft.
Storage is used to augment the water supply of lands along Blue Creek.
Payne Creek Reservoir, Idaho (12HE 4). Earth and rock-fill dam 250 ft. long,
25 ft. high, constructed during 1930 on Payne Creek, tributary to Blue Creek, in
sec. 34, T. 13 S., R. 3 E. Area, 34 acres; capacity, 300 acre-ft. Irrigates lands
in sees. 17, 18, and 19, T. 14 S., R. 3 E.
Rubelt Reservoir, Idaho (12HE 5). Earth dam 23 ft. high on Shoofly Creek in
T. 13 S., R. 1 E. Capacity of reservoir about 930 acre-ft.
Fromm Reservoir, Idaho (12HE 5a). Earth dam 10 ft. high in sec. 21, T. 13 S.,
R. 2 E., on Harris Creek, which is a tributary to Shoofly Creek. The water
filing on this reservoir calls for a capacity of 1,600 acre-ft., but the actual capacity
is only about 800 acre-ft.
Juniper Basin Reservoir, Idaho (12HE 6). Earth dam about 20 ft. high and
400 ft. long, in T. 16 S., R. 1 W., on a small tributary to the Owyhee River;
constructed prior to 1914. Capacity of reservoir, about 1,400 acre-ft. Stored
water used to irrigate lands in T. 15 S., R. 1 W.
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Swisher Reservoir, Oreg. (12HE 7). Earth dam 14 ft. high and 1,410 ft. long,
in sec. 27, T. 36 S., R. 48 E., on Field Creek, tributary to the Owyhee River;
constructed in 1915. Area of reservoir, 160 acres; capacity, 900 acre-ft. Stored
water diverted in a canal 3 miles long to irrigate lands in sec. 32, T. 35 S., R. 46 E.
Aritola Reservoir, Oreg. (12HE 8). Earth dam 18 ft. high and 430 ft. long, in
sec. 4, T. 33 S., R. 46 E., forming a reservoir having an area of 245 acres and a
capacity of 2,000 acre-ft. Water supplied by feeder canal from Soldier Creek, in
the Owyhee River Basin. Stored water used to irrigate lands in sees. 30, 31, and
32, T. 32 S., R. 46 E., and sees. 5 and 6, T. 33 S., R. 46 E.
Antelope Reservoir, Oreg. (12HE 9). Earth-fill dam about 40 ft. high in sec.
32, T. 30 S., R. 45 E., forming a reservoir having a capacity of about 35,000
acre-ft. in Tps. 30 and 31 S., R. 45 E. The reservoir receives water through a
long feeder canal diverting from Jordan Creek in sec. 13, T. 30 S., R. 46 E.
Stored water used to irrigate lands in Tps. 30 and 31 S., Us. 42, 43, 44 E.
Greely Reservoir, Oreg. (12HE 10). On Rock Creek, tributary to the Owyhee
River. Rock-faced earth dam 16 feet high, in sec. 15, T. 31 S., R. 44 E. Area of
reservoir, 200 acres; capacity, 800 acre-ft. Drainage area indeterminate.
Stored water used to irrigate lands in sees. 10, 11, 13, 14, and 15, T. 31 S., R. 44 E.
Upper Cow Creek Lake Reservoir, Oreg. (12HE 11). At outlet of Upper Cow
Creek Lake, in sec. 33, T. 28 S., R. 44 E. Masonry dam about 12 ft. high and
177 ft. long provides storage of about 3,100 acre-ft., with a 3-ft. fluctuation of
lake level. Dam constructed about 1920. About 2,000 acres in sees. 15, 16, 20,
21, 22, and 28, T. 29 S., R. 44 E., is dependent in whole or in part on the water
stored in this reservoir.
Lower Cow Creek Reservoir, Oreg. (12HE 12). At outlet of Lower Cow Creek
Lake, in sec. 22, T. 29 S., R. 44 E. Dam is about 80 ft. long and 13 ft. high,
constructed in 1920 of cemented lava rock. Capacity of reservoir, about 3,600
acre-ft. of flood-water run-off. Stored water diverted in sec. 9, T. 30 S., R. 44 E.,
for irrigation of about 1,000 acres in Tps. 30 and 31 S., R. 44 E.
Copeland Reservoirs, Oreg. (12HE 13). Two small reservoirs on Butte-Creek,
tributary to the Owyhee River. The R. B. Copeland Reservoir has an area of
77 acres and a capacity of 265 acre-ft. and is formed by an earth dam 12 ft. high,
in sec. 8, T. 25 S., R. 41 E., constructed in 1918. The Mary Copeland Reservoir,
in sec. 31, T. 24 S., R. 41 E., is formed by an earth dam 14 ft. high, constructed
prior to 1914, and has an area of 95 acres and a capacity of 500 acre-ft.
Slack Reservoir, Idaho (12HE 14). An earth-fill dam 750 ft. long, 20 ft. high,
across Little Blue Creek in the southwest corner of T. 15 S., R. 1 E., forais a
reservoir having a capacity of 1,400 acre-ft., used for irrigation.
Star Ranch Reservoir, Idaho (12HE 15). An earth-fill dam 300 ft. long, 24 ft.
high, constructed during 1926 across Castelo Creek in sec. 13, T. 11 S., R. 4 W.,
forms a reservoir having a capacity of 550 acre-ft., used for irrigation.
Maher Reservoir, Idaho (12HE 16). An earth-fill dam 300 ft. long, 18 ft. high,
constructed during 1923 across Juniper Creek in sec. 9, T. 9 S., R. 5 W., forms a
reservoir having a capacity of 500 acre-ft., used for irrigation.
Cherry Creek Reservoir, Idaho (12HE 17). An earth dam, with a concrete core
wall, 200 ft. long, 35 ft. high, across Cherry Creek in sec. 11, T. 9 S., R. 6 W.,
creates a reservoir having a capacity of 990 acre-ft.
Scrappy Reservoir, Idaho (12HE 18). An earth dam with a concrete core wall,
280 ft. long, 15 ft. high, constructed during 1928 across Battle Creek in sec. 29,
T. 10 S., R. 1 E., forms a reservoir having a capacity of 440 acre-ft.
PAYETTE RIVER BASIN

Payette Lake Reservoir, Idaho (12HG 1). Between 1919 and 1923 the Payette
Lake Reservoir Association obtained a small amount of storage by regulating
Payette Lake a few feet by means of a low timber-crib dam. In the fall of 1923
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the association constructed a permanent structure on the North Fork of the
Payette River between lots 3 and 4, sec. 8, T. 18 N., R. 3 E., about 300 ft. below
the outlet of the lake. The structure consists of a series of concrete abutments
with removable flashboards. Payette Lake has a normal water surface area of
5,000 acres at the average low-water altitude (4,985 ft.). Fragmentary records
from 1921 to 1930 indicate a maximum altitude at 4,990.27 ft. June 21, 1928, and
July 5, 1930, and a minimum at 4,984.44 ft. September 17, 1924. The normal
fluctuation is about 4 ft., providing a storage between 20,000 and 25,000 acre-ft.
Stored water carried in the North Fork of the Payette River to canals diverting
in the vicinity of Emmett. About 70,000 acre-ft. additional storage could be
obtained by a draw-down of 15 ft. below ordinary low-water level. Such drawdown could be made by dredging the channel for 3,000 ft. or constructing a tunnel
1,600 ft. long. However, in view of the fact that the lake is used to a very considerable extent for recreation and as this use seems bound to increase if the natural
beauty of the region is not marred, the Idaho State Legislature in 1905 declared
that the use of the water of the North Fork of the Payette River to maintain
Payette Lake at all times between normal high water and normal low water as a
public playground was the higher use and empowered the State Reclamation
Department to issue a license for the right to such water to the people of Idaho.
The present storage, between 20,000 and 25,000 acre-ft., is obtained without
serious detrimental effect on the scenic features of the lake. In view of the fact
that there are a large number of storage sites elsewhere in the Payette River
Basin, there seems to be no great practical necessity for a fluctuation of the lake
level that would ruin its scenic features.
The drainage area contributing to the lake is 131 square miles, lying above an
altitude of 5,000 ft. The annual run-off at the outlet of the lake has been as
follows:
Year
1909-.....
...
1»10._
..
1911- . - _ ............
1912 __
..____
1913..
_
1914..
...
1915
1916 ......... .........
1920
1921., ___ ...
... .
1922,. __ ..............

Acre-feet

Percent
of mean

337,000
317,000

129
121
129
97
116

339,000
253,000
305,000
249,000
182,000
328,000
IQQ Ann

371,000
255,000

QC

69
125
74
142

Acre-feet

Year
1923-1925.--- _ .- .
1926-.
.
1927
1928
1929-.
1930--

..
...
~
.

Percent
of mean

241, 000
136, 000
280,000
173, 000
350, 000
305,000
176,000
192, 000

92
52
107
66
134
116
67
73

262, 000

100

O7

Little Payette Lake Reservoir, Idaho (12HG 2). In 1926 the Lake Irrigation
District constructed dams raising the level of Little Payette Lake about 15 ft.,
forming a reservoir having a capacity without flashboards of about 13,500 acreft. Through use of 4-foot flashboards the capacity is increased several thousand
acre-ft. The main dam is in the NW% sec. 13, T. 18 N., R. 3 E., and is a
rock-fill structure with earth face, with a low earth dike in the NW% sec. 18,
T. 18 N., R. 4 W. Area of reservoir, about 1,500 acres; altitude at bottom of
outlet tunnel, 5,097 ft. Stored water carried a short distance in channel of Lake
Fork outlet and used on 6,800 acres of district lands near Norwood, largely in
T. 18 N., R. 3 E.
Investigations and surveys by the Bureau of Reclamation showed that a
capacity of over 60,000 acre-ft. could be obtained by raising the lake 40 ft.
Geologic investigations indicate that at such a stage there might be leakage
into Payette Lake. Storage of about 36,000 acre-ft. could apparently be obtained without danger of excessive leakage, by' raising the lake an additional
13 ft.
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The drainage area above the lake is about 65 square miles, lying at an altitude
between 5,100 and 9,000 ft. The basin is forested. It is estimated that the
average annual run-off is 126,000 acre-ft., and the run-off during an exceptionally
low year, such as 1925, 62,000 acre-ft.
Operation of Little Payette Lake Reservoir
Storage
Maximum remaining
storage
Sept. 30

Storage
Maximum remaining
storage
Sept. 30
1926, June.-.-..---....... 1927, June..
.

1928, May .............

Acre-feet
13,230
K

QAA

14. Q9ft

Acre-feet
0
0

1929, May... __

....

Acre-feet Acre-feet
15,230
17,250

0

Boulder Lake Reservoir, Idaho (12HG 3). During 1922 the Roseberry Irrigation District constructed a concrete dam in sec. 27, T. 18 N., R. 4 E., at the
outlet of Boulder Lake on Boulder Creek, tributary to the North Fork of the
Payette River. The dam is of concrete and has a maximum height of about
6 ft. and a length of about 400 ft. By means of an outlet tunnel below the natural water surface a capacity of about 1,800 acre-ft. is obtained. Maximum
area of reservoir, 114 acres. Stored water used on lands under the irrigation
district, being carried in the Boulder Creek channel to the point of main diversion, in sec. 13, T. 17 N., R. 3 E. Area above the reservoir, about 2 square miles.
The mean annual run-off probably exceeds 5,000 acre-ft.
Deadwood Reservoir, Idaho (12HG 4). The Deadwood River in its upper
course through the northern part of T. 11 N., R. 7 E., and Tps. 12 and 13 N.,
R. 7 E., flows through two intermountain basins separated by a relatively short,
narrow canyon. A reconnaissance by the writer in 1924 indicated that the lower
basin would make an excellent reservoir site, and this conclusion was confirmed
in 1925, after detailed surveys of the basin and dam site. During 1928 the Bureau of Reclamation obtained appropriations for the construction of a dam,
which was completed November 20, 1930 (pi. 8, A). The dam is at the lower
end of the basin, in the SE% sec. 8 and the NE^ sec. 17, T. 11 N., R. 7 E. It
is a concrete-arch structure with a 290-ft. radius, 160 ft. high, 700 ft. in crestlength, 62 ft. wide at the base, and 9 ft. wide at the top. It contains about 50,000
cubic yards of material and cost about $1,200,000. A 200-ft. spillway is provided at an altitude of 5,334 ft., 6 ft. below the top of the parapet; at this altitude the reservoir has an area of 3,200 acres and a capacity of about 160,000
acre-ft. Two 54-in. needle valves have a capacity of 200 sec.-ft. at full stage.
Until the completion of the Black Canyon project the stored water will be used
to augment the flow of the Payette River at the Black Canyon power plant
(12HG 2) for pumping in the Gem and Emmett Irrigation Districts. Run-off
past the site in 1927, 219,000 acre-ft.; 1928, 196,000 acre-ft.; 1929, 103,000
acre-ft.; 1930, 114,000 acre-ft.
Paddock Valley Reservoir, Idaho (12HG 5). On Little Willow Creek, constructed in 1918 by the Little Willow Creek Irrigation District. Thin concrete
arch dam 89 ft., high and 200 ft. long, in the SW% sec. 17, T. 10 N., R. 2 W.
Spillway 50 ft. wide in solid rock. Area of reservoir, nearly 1,500 acres; capacity, about 20,000 aere-ft. Stored water carried about 8 miles in Little Willow
Creek to the point of first diversion, in sec. 13, T. 9 N., R. 3 W., and used to
irrigate lands in the irrigation district.
Louie Lake Reservoir, Idaho (12HG 6). In 1930 the Boulder Irrigation Co.
built a timber crib dam in sec. 33, T. 18 N., R. 4 E., at the outlet of Louie Lake
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on Boulder Creek. The dam is 20 ft. high and 200 ft. long and impounds about
400 acre-ft. of water, used for irrigation.
Granite Lake Reservoir, Idaho (12HG 7). A dam 10 ft. high, 735 ft. long, at
the outlet of Granite Lake, in sec. 3, T. 20 N., R. 3 E., provides a capacity of
2,600 acre-ft. The outlet channel and gate are 18 ft. below the top of the dam.
WEISER RIVER BASIN

Losi Valley Reservoir, Idaho (12HF 1). In 1910 the Mesa Orchards Co. built
an earth dam in sec. 28, T. 19 N., R. 1 W., on Lost Creek, a tributary of the
Weiser River. The dam had a maximum height of about 25 ft. and formed a
reservoir having a capacity of 8,600 acre-ft. It was raised 6 ft. in 1929 to provide a capacity of about 12,300 acre-ft. Drainage area above reservoir, 30 square
miles. Stored water supplements the natural flow of the Weiser River on land
near Council.
Crane Creek Reservoir, Idaho (12HF 2). In 1912 the Sunny Side and Crane Creek
Irrigation Districts constructed a dam on Crane Creek, a tributary of the Weiser
River. The dam is near the head of the Crane Creek Canyon, in the SEJ4 sec.
19, T. 12 N., R. 2 W., about 12 miles above the mouth of the creek. In 1920 the
dam was raised and now consists of earth with a concrete core wall, the crest of
which is 63 ft. above the original channel of the creek. The height of the spillway is 55 ft. The reservoir at this altitude has a capacity of about 60,000 acre-ft.;
capacity prior to 1920, 35,000 acre-ft. Stored water carried in the natural channel
of Crane Creek for about 6 miles, to the main point of diversion, in sec. 3, T. 11 N.,
R. 3 W. Primary storage rights as of 1923 up to 45,400 acre-ft. were owned by
the Washington County Irrigation District, Weiser Irrigation District, and
Weiser Bench Irrigation Co. Secondary rights were owned by the Washington
County Irrigation District, Weiser Bench Irrigation Co., and Southern Idaho
Land & Power Co.
The drainage area above the dam is about 269 square miles. The annual runoff below the reservoir, not corrected for holdover storage, has been as follows:
Acre-feet

1911 (November to September)__________________ 112, 000
1912 (January to September) _ 71,300
1913_________.______ 61, 100
1914__________.______ 61, 800
1015.________________ 34, 900
1916 (January 23 to April 8). . 121, 000

1Q25......................

Acre-feet
55, 000

1926___.___________- 22, 700
1927-_______________ 35, 100
1928___.___________. 140,000
1929_______________. 30, 500
1930.______________ 19, 300

Idaho Industrial Institute Reservoir, Idaho (12HF 3). A reservoir has been
constructed on the headwaters of Jenkins Creek in sec. 19, T. 12 N., R. 5 W., designed to have a capacity of 3,000 acre-ft. The present capacity is somewhat
less than 1,000 acre-ft., with a concrete and earth dam 40 ft. high and 320 ft. long.
The plans contemplated diversion of water from Monroe Creek in sec. 2, T. 13 N.,
R. 6 W., but it is understood that leakage was so heavy that the diversion canal
was abandoned. Water is diverted from Jenkins Creek and a small amount is
directly contributing to the reservoir. Stored water used to irrigate lands at the
mouth of Jenkins Creek, north and west of Weiser.
Barton Reservoir, Idaho (12HF 4). In 1916 the Monroe Creek Irrigation District
constructed an earth and rock fill dam in sec. 34, T. 12 N., R. 5 W., with a maximum height of 35 ft. and a length of 700 ft., creating a reservoir having an area
of 88 acres and a capacity of 3,050 acre-ft. The water supply for the reservoir
is obtained through canals having a capacity of about 20 sec.-ft. diverting from
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Mann Creek in sec. 12, T. 12 N., R. 5 W., and Monroe Creek in sec. 27, T. 12 N.,.
R. 5 W., both streams tributary to the Weiser River. Stored water diverted
through canals to irrigate land in the district.
MAUDEUR RIVER BASIN

Warm Springs Reservoir, Or eg. (12HH 1). In November 1919, the Warm
Springs Irrigation District completed a concrete dam on the Malheur River in
sec. 8, T. 23 S., R. 37 E. The dam is of the arched, constant-radius type and has
a maximum height of 104 ft., bottom length 250 ft., bottom width 27.4 ft., top
length 549 ft., and top width 8 ft., with spillway crest 324 ft. long, 8 ft. below topof dam. The spillway capacity is about 26,000 sec.-ft. The reservoir thus
formed has a maximum length of about 9 miles, an area of 4,200 acres, and a
capacity of 170,000 acre-ft. at spillway level of 74 ft. In 1930 the spillway
gates were raised 4 feet, providing a total capacity of 190,000 acre-ft. One-half
of the storage capacity has been sold to the Bureau of Reclamation for use ins
connection with the Vale project. The stored water is carried in the channel of
the Malheur River to the principal diversion points, beginning in T. 20 S., R. 41 E.,,
and extending downstream.
Operation of Warm Springs Reservoir
Year

1920,
1921,
1922,
1923,
1924,
1925,

May 19..... ___ ...
Apr. 24......... _ ..
May 19......... _ ..
May 24....... .......
Apr. 21... ___ .....
May 17..... ____ ..

Maximum
storage

Storage
remaining
Sept. 30

Acre-feet
59 ooo

Acre-feet

176,400
177, 900
150,600
123, 800
172, 500

9 CflA
103, 800
88,300
82,300
16,900
90,900

Year

1926, Apr. 24........ ......
1927, May 3 ............
1928, May 29.... . ......
1929, May 2
1930. .... ...-. .

Storage
Maximum remaining
storage
Sept. 30

Acre-feet
161, 700

174, 200
175,500
86,400
34,300

Acre-feet
51, 600

95,800
49,100
0
700.

Mean annual run-off below Warm Springs Reservoir, corrected for holdover storageYear

Acrefeet

Percent
of mean

222,000
1907 (October to March)......... 132,000
1909 (January to September) __ 139,000 """211
1910.. ........................... one flAfl
1911.... ..-. -..........-... 139,000
100

1912.. ........ ___ ..............
1913..-.... _ .......... .....
1914......... _ .................
1915... ........................
1916....
......................

156, 000
122, 000
200,000

112
87
143

7K QAA

KA

»258,000
°144 000
1919 (March 18 to September 30). 95,100
1920..-.............. ....... 75,300

185

Acre- Percent
feet of mean.

Year

1921......... ...... ........... 254,300
1922.. .......... ....... ..
1923
IQOJ.

1925.
1926
1927
1928
1929
1930-..

.

182-

i24i.
60-

173, 500
84,200
35,600
173, 100
66,600
167,200
145, 300
55,900
34,600

25
124
48
12O>
104
40
25

140,000

100

54

o Measured 500 feet above the dam site.
* Complete years only.

Mahon Reservoir, Oreg. (12HH 2). Earth dam 20 ft. high and embankment,
8 ft. high, constructed in 1904 on Camp Creek in sec. 10, T. 28 S., R. 35 E.
Area of reservoir, 530 acres; capacity, 3,460 acre-ft. Drainage area indeterminate. Stored water used to irrigate lands in sees. 2, 11, and 12, T. 28 S.,
R. 35 E., and sees. 7, 8, and 9, T. 28 S., R. 36 E.
Johnson and Mahon Reservoir, Oreg. (12HH 3). An earth dam 13 ft. high in
sec. 10, T. 28 S., R. 36 E., forms a reservoir having an area of 88 acres and a.
capacity of 1,380 acre-ft. The water is obtained by diversion from JuniperCreek in sec. 15 and used to irrigate lands in sec. 8, T. 28 S., R. 36 E.
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Turner Reservoir, Oreg. (12HH 4). On the North Pork of Granite Creek,
'tributary to the Malheur River, a 10-ft. earth dam, 500 ft. long, in sec. 26, T.
23 S., R. 38 E., forms a reservoir having an area of 510 acres and a capacity of
2,000 acre-ft. Drainage area indeterminate. The water is diverted from the
Wimmer-Jolly Ditch in sec. 26 and used to irrigate lands in sec. 25, T. 23 S.,
R. 38 E., and sees. 1, 11, and 12, T. 24 S., R. 38 E. The information available
indicates that the reservoir was constructed before 1909.
Willow Creek Reservoir No. 3, Oreg. (12HH 5). During 1909-11 the Willow
River Land & Irrigation Co. constructed a dam on Willow Creek in sec. 15,
T. 14 S., R. 41 E. The dam is of rock fill and earth, 125 ft. above the stream
bed, and the distance between the bottom of the outlet gates and the spillway
' crest is 107% ft. About 5,000 acre-ft. of water was first stored during the spring
of 1911. The area of the reservoir at spillway altitude is 1,240 acres and the
capacity at an altitude of 3,425 ft. is 50,800 acre-ft. The reservoir is now owned
and operated by the Orchards Water Co. Stored water used to irrigate lands
adjacent to Willow Creek in the vicinity of Brogan.
Operation of Willow Creek Reservoir No. 8
Year

;1923, Apr. 30
1924, Mar. 31...... _ ....
1925, Apr. 30 . .....

Maximum
capacity

Storage
remaining
Sept. 30

Acre-feet
15, 380

Acre-feet
3,980

6,340
6,740

120
451

Storage
Maximum remaining
capacity
Sept. 30

Year

Acre-feet
2,990
4,370
4,480

1927, May 7.. __

1928, May 4....

Acre-feet

0

0
0

Annual run-off of Willow Creek
Below reservoir

Into reservoir
Voor

Period
1921
1922
Year...........................
1923
'1924
1925
1926........ Year............................
1927........
'1928

Acre-feet «
23,700
20,700
2,910
2,200
6,080
2,200
4,680
1,190

Period

Acre-feet *
12,700

14,200
11,500
6,460
6,260
2,780
5,300
4,500

0 During some of the years small diversions are made from the Burnt River Basin across the Beam Creek
divide into the Willow Creek Basin through the Eldorado Ditch.
6 Not corrected for holdover storage; no flow during months not shown.
«No flow May 22 to Sept. 30.

The building of this dam and reservoir to provide for a capacity of 50,000
;acre-ft. is one of the outstanding examples in the Snake River Basin of the
necessity of records of run-off prior to construction. Studies have been made
"by the Bureau of Reclamation of the possibility of increasing the water supply
- available for storage in Willow Creek Reservoir No. 3 by diverting the unused
flow of the Burnt River into Willow Creek above the reservoir. Tentative plans
'Contemplate diversion from the Burnt River in about sec. 26, T. 12 S., R. 39 E.,
;at an altitude of 3,550 ft.; 10 miles of canal to a tunnel intake in sec. 1, T. 13 S.,
R. 40 E., at an altitude of 3,565 ft.; and a 5-mile tunnel to sec. 36, T. 13 S.,
H. 40 E., at an altitude of 3,535 ft., in the Willow Creek Drainage Basin a few
miles above the flow line of Reservoir No. 3.
By constructing a high diversion dam some storage would be provided for
Burnt River water users, and provision may also have to be made for additional
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storage in the headwaters. It is assumed that the feasibility of the diversion
scheme depends largely upon the amount of the present or possible future unused
flow in the Burnt River Drainage Basin available for diversion.
Willow Creek Reservoirs Nos. 1 and 2, Oreg. (12HH). In addition to the Willow
Creek Reservoir No. 3, the Orchards Water Co. operates two smaller reservoirs
originally constructed during 1910 and 1911 by the Willow River Land & Irrigation Co.
Willow Creek No. 1, known as the Pole Creek Reservoir, is on Pole Creek in
the middle of sec. 22, T. 15 S., R. 42 E. A capacity of 350 acre-ft. is obtained
with an earth dam 35 ft. high. The dam was designed to be constructed to a
height of 80 ft., at which it would impound about 4,300 acre-ft.
In 1909 work was started on a dam in the Willow Creek Canyon in sec. 27,
T. 14 S., R. 42 E. Excavation was made to bedrock and a concrete core wall
poured. The workers were then shifted to the no. 3 site, where the dam was
constructed to a height greater than at first contemplated. The dam at site
no. 2 has been retained as a diversion dam. If raised to a height of 50 ft. it
would impound about 15,000 acre-ft.
BURNT RIVER BASIN

Camp Reservoir, Oreg. (12HJ 1). During 1916 and 1917 a rock and earth fill
dam 30 ft. high and 220 ft. long was constructed on Camp Creek in sec. 5, T. 13 S.,
R. 38 E., forming a reservoir having an area of 106 acres and a capacity of 1,200
acre-ft. In 1929 the dam was raised to a height of 48 ft., at which the reservoir
has an area of 128 acres and a capacity of 2,400 acre-ft. Stored water used
to irrigate lands in sees. 33 and 34, T. 12 S., R. 38 E.
POWDER RIVER BASIN

Killamacue Lake Reservoir, Oreg. (12HL 1). Killamacue Lake, in T. 8 S.,
R. 37 E., at the head of Killamacue Creek, is utilized for the storage of about 1,000
acre-ft. The lake has an area of about 300 acres, and a 35-ft. fluctuation is
obtained by means of a masonry dam 11 ft. high and an outlet tunnel 24 ft. below
the bottom of the dam. Stored water used for irrigation.
Van Patten Lake Reservoir, Oreg. (12HL 2). Van Patten Lake, in T. 7 S., R.
37 E., is also used to a minor extent to store water for irrigation use. An
earth dam in sec. 16 provides for a fluctuation of about 10J4 ft., giving a capacity
of about 220 acre-ft.
Thief Valley Reservoir, Oreg. (12HL 3). In 1932 the Bureau of Reclamation
completed construction of the Thief Valley Dam, on the Powder River in sec. 26,
T. 7 S., R. 40 E. The Dam is of the buttress type, with reinforced-concrete
faced slabs. The altitude of water surface is 3,090 ft.; of spillway, 3,133 ft.; of
parapet, 3,146 ft. Crest length, 380 ft., of which 270 ft. is in the spillway. Two
outlet openings, each 4% by 6 ft., are provided. The area of the reservoir at
spillway altitude is about 720 acres, and the capacity about 15,000 acre-ft.
Stored water will be used on land in the lower Powder Valley.
Prior to the construction of this reservoir investigations and surveys were made
in connection with the irrigation of additional lands along the Powder River
in the vicinity of Keating embraced within the lower Powder project of the
Bureau of Reclamation. Two possible dam sites for a reservoir in Thief Valley
were considered the upper in the SW% sec. 26, T. 6 S., R. 40 E., and the lower
in the NE% sec. 11, T. 7 S., R. 40 E. The cross-section at the lower site is narrow,
but the exposed rocks are lava; at the upper site the exposed rocks are rhyolite.
The upper site, which has now been developed, is apparently the more feasible
of the two. For complete development a dam about 100 ft. above the water
surface would form a reservoir having a capacity of 130,000 acre-ft.

UNDEVELOPED STORAGE

65

Construction of the reservoir to this altitude would necessitate the partial
relocation of the Oregon Short Line Railroad and the Oregon Trail Highway,
both of which cut across the extreme upper end of the site. Observed and estimated run-off records for 1904 to 1925 indicate that the annual run-off at the
site has varied from 65,600 to 347,000 acre-ft.
WALLOWA RIVER BASIN

Wallowa Lake Reservoir, Oreg. (12HO 1). Storage of 39,760 acre-ft. is obtained
at the 25-ft. level in Wallowa Lake, in T. 3 S., R. 45 E. The lake, formed by a
glacial moraine, is about 3J4 miles long and 1 mile wide and is widely famous
as one of the beauty spots of the Northwest. The dam is a concrete structure
of the gravity type, at the outlet of the lake, in sec. 5, T. 3 S., R. 45 E. The lake
fluctuates several feet. Dam constructed and reservoir operated by the Associated Ditch Cos. of Wallowa Valley.
Minam Lake Reservoir, Oreg. (12HO 2). Minam Lake, in T. 4 S., R. 44 E.,
is utilized for storage of about 1,000 acre-ft. through the construction in 1916
by the Minam Lake Reservoir Co. of two earth dams, one 10 ft. high at the south
end of the lake and one 5 ft. high at the north end. The stored water is diverted
into the Lostine River through a headgate in the north end and a ditch about
500 ft. long. It is used to supplement water for irrigation of about 6,500 acres
in Wallowa Valley in the vicinity of Lostine.
SALMON RIVER BASIN

Goose Lake Reservoir, Idaho (12JH 1). In 1926 the Goose Lake Reservoir Co.
built an earth dam 1,100 ft. long and 18 ft. high in see. 13, T. 20 N., R. 2 E., at the
outlet of Goose Lake on Goose Creek. The dam impounds about 3,500 acre-ft.,
used for storage.
CLEARWATER RIVER BASIN

Moores Lake Reservoir, Idaho (12KD 1). In 1924 the Grangeville Electric
Light & Power Co. constructed a timber-crib dam in sec. 1, T. 26 N., R. 4 E., at
the outlet of Moores Lake, a tributary to John's Creek, which in turn is a tributary to the South Fork of the Clearwater River. The dam is 68 ft. long and
17 ft. high. The lake has an area of about 72 acres, with a range in stage of 11 ft.,
which provides a capacity of 750 acre-ft. The reservoir has not been used for
several years. Drainage area, about 2 square miles, between altitudes of 6,700
and 8,300 ft. Estimated mean annual run-off, between 800 and 1,000 acre-ft.
Stored water used to augment the low summer flows at developed sites on the.
South Fork of the Clearwater River. License from Federal Power Commissioij
in connection with South Fork Clearwater plant (Idaho project 204).
Soldier Meadow Reservoir, Idaho (12KD 2). In 1924 the Lewiston Orchards
Irrigation District constructed an earth-fill dam 530 ft. long, 57 ft. high, in sec. 29,
T. 33 N., R. 3 W., across Sweetwater Creek. The dam impounds about 2,000
acre-ft., used for irrigation.
UNDEVELOPED STOBAGE
SUMMARY

Irrigation development has reached a point in the Snake River
Basin beyond which there can be no large increase in acreage without
the construction and utilization of additional storage reservoirs or
through the development of additional water supply by pumping.
Moreover, the recurrence of years of abnormal low run-off has demon-
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strated the desirability of holdover storage for irrigated areas which
under normal climatic and run-off conditions have a reasonably
adequate water supply. In addition to present irrigated areas there
is at least 1,300,000 acres of arable land in the Snake River Basin
which may eventually be irrigated, only a small part of which can be
developed without the use of storage. Storage, either for flood
prevention or for power regulation, may also be desired eventually
in certain localities. To meet these possible future requirements this
report describes 97 sites having a combined capacity of 7,746,000
acre-feet located by basins and States as follows:
Number
By basins:
By States:

4
93
5

2

64
21
5

Capacity
Acre-feet
3, 363, 000
4, 252, 000
848, 350
62,600
5, 714, 000
592,000
398,000

It is impossible to predict which of the storage sites described will
be developed first or when the development will take place. It seems
reasonably certain, however, that activities in connection with additional storage will be increased as a result of the continued recurrence
of years of low run-off. Future storage development is so closely
allied with future irrigation development that no definite scheme of
development can be outlined. An attempt has been made in the
complete report, however, to describe all known sites and to discuss
briefly the water and storage requirements necessary for more complete utilization of the present water supply.
On the Snake River above Milner between 1,000,000 and 1,500,000
acre-feet of additional storage will be required eventually for new
lands. Storage primarily for flood control may also be necessary to
remedy a situation below Heise, where there is a possibility of sufficient
shift in the location of the channel to affect seriously irrigation deliveries. In parts of the Henrys Fork Basin water shortages are
acute. These shortages may eventually be remedied by utilizing
storage sites in the Henrys Fork or Snake River Basins. In the
Mud Lake area the development of storage and reduction of water
losses is essential to future extension of irrigation and stabilization
of water supply. In the upper Owyhee Basin in Nevada storage is
desirable for the rehabilitation of Indian lands. In the Boise River
Basin holdover storage or diversions into the basin will doubtless be
desirable to relieve late summer shortage and for the extension of
present areas.
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In the Payette River Basin storage will be necessary for new lands
and also in connection with any schemes for diversion out of the basin.
In the upper Salmon River Basin future storage will depend largely
on the practicability of diverting water southward into the Payette
or Boise River Basins and thence onto the Snake River Plain. In the
Clearwater, Imnaha, and Grande Ronde Basins some storage may
eventually be utilized for irrigation, power, or flood control. In
Oregon some storage may be developed on the North Fork of the
Malheur River, Bully Creek, and the Powder River for irrigation.
The feasibility of many of the undeveloped power sites in Oregon also
depends largely on storage.
Except in a few places the development of storage primarily for
power may be a long distance in the future. It is probable, however,
that if any of the larger storage sites are developed a portion of their
capacity may be dedicated to such use.
In basins similar to the Boise River Basin, where present storage
capacity is normally sufficient for requirements for present irrigation
but where shortages occur during years when the run-off is below
normal, holdover storage is desirable. The success of holdover
storage, however, is predicated largely upon the hope that 2 extremely
low years will not occur in succession. The recent recurrence of
years of low water furnishes an indication of the likelihood of stortage
in water supply resulting from failure of fill in spite of the holdover
capacity.
The information contained in the report relating to undeveloped
storage sites has been gathered from numerous sources. The data
are based largely on detailed surveys and examinations by the United
States Geological Survey as a part of its duty in classifying the public
domain. Where detailed surveys have not been made the discussion
in the complete report is based largely on investigations by the United
States Bureau of Reclamation in cooperation with State agencies, the
United States Indian Service, private persons, and information given
in connection with some of the smaller sites on maps filed for rights
of way embracing public lands.
Geologic examinations have been made at many of the larger sites.
Where these examinations have shown apparent imsatisfactory conditions the facts have been so stated, and although the sites have
been described their capacities have not been included in the totals
nor their locations shown on the base map. Detailed geologic examinations will be necessary to determine the feasibility of many of the
sites described. Until complete plans have been made for future
irrigation works and for the development of power, provision should
be made to safeguard properly the storage value of those sites here
described that may be found feasible and reasonably certain of
development. Water rights have not been considered in connection
with the discussion of any of the sites.
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Undeveloped storage sites in Snake River Basin
[Arranged in downstream order]
Dam site
Name

No.

State

Stream
T.

Snake River direct:
Johnny Counts Flat ._ 12GE
12GG
12GG
12GG
American Falls (in- 12GL
crease.
Henrys Fork Basin:
"Rrto

Grassy and
Lakes.

Wagner

12GH
12GH
12GH
12GH
12GH
12GH
12GH
12GH

1
1
2
3
1

. do
- do
- do . . .
... - do
-

R.

Sec

39 N. 116 W. 33
1 S. 45 E. 22
2 N. 43 E. 20
3 N. 43 E.
7 S. 31 E. 30

Capacity
(acrefeet)

Wyoming... 610,000
153, 000
.do
- 1, 300, 000
-do
do
I, 300, 000
3,363,000

1
2
3
4
5

do __
..do
Wyoming Creek....
do ...

12GH 6

14 N. 43 E. 36
do . « 125, 000
150,000
13 N. 43 E. 30 - _ do
do
"500,000
11 N. 42 E. 14
5,540
do
9 N. 45 E. 13
Yellowretone P irk Wyoming ... 48,600
. _ .do
186, 000
do
2,090
48 N. 116 W. 29
do
"1,68
do
48 N. 116 W. 17
6 N.

44 E. 15

420,000
393, 890

Mud Lake area:
IVTprlipinft T nHpft

12GJ 1
12GJ 2
12GJ 3
12GL 2

West Camas CreekMedicine
Lodge
Creek.

11 N.
13 N.
11 N.

39 E. 7
38 E. 18
35 E. 29

10 N.

29 E.

do
do
do
do __ -

27,000
4,000
650
40,000
71,550

Bear River Basin:
Fivemile Reservoir site.. 10HC
Lower Soda Creek. .. .... 10HC 1
Blackfoot River to Big
Wood River:

Little Wood

12GT
12GT
12GT
12GT
12GT

1
2
3
4
5

do.<

..

Little Wood River
Little Fish
.
Little Wood River

8 S.
8 S.

41 E. 13
41 E. 24

6 N.
1 S.
2 S.
1 N.
1 N.

18
21
19
21
21

E.
E.
E.
E.
E.

do do

27 ..... do
26
do
20 __ do
do
8
19
do

(")
34,000
1,000
2,180
3,650
4,770
9,380
21,000

Big Wood River to Boise
River:

12HC
12HC
12HC
12HC
12HC
12HC

1
2
3
4
5

- do

.....

Reynolds Creek
do

.....

6
5
3
1
24
23

S.
S.
S.
S.
S.
S.

1 E.
1 E.
2 W.
3 W.
46 E.
46 E.

22
do
25
do ___
1 __ .do ...
28
do
28
28 . __ do .-.

1,62ft
950
1,100
()
8,200
20, 000
31, 870

Boise River Basin:
Arrowrock (increase)..

12HD
12HD
12HD
12HD
12HD
12HD
12HD
12HD
12HD
12HD

1
2
3
4
5
6
7
8
9

do
North Fork _____
- do
... ...
do
-do
do
Little Smoky Creek-

3 N.
4 N.
5 N.
7 N.
5 N.
3 N.
2 N.
1 S.
2 N.
3 N.

4
7
7
10
8
11
10
8
7
14

160,000
E, 13
E. 7 __ do _ 170, 000
. do
50, 000
E. 24
"8,000
E. 19
do
do ... 76, 500
E. 6
do
90, 300
E. "T
75, 600
E.
do
E. i
do
76, 700
E. 30
do
- 145, 000
-do
12, 100
E.
711, 200

a Site is not considered feasible and capacity not included in total.

» Annual run-off only about 140,000 acre-feet.
* Located in Bear River Drainage Basin; Blackfoot River is source of water supply.
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Undeveloped storage sites in Snake River Basin Continued
Dam site

Name

State

Stream

No.

Sec.

Capacity
(acrefeet)

T.

R.

46 N.

30,000
53 E. 7 Nevada .....
. 32,600
54 E. 25 . _ .do
54 E. "16' ..... do - "6,000
740
Idaho
...
3 W.
600
do 3 W. 28
41 E. 4 Oregon ...... <«668,000

\
Owyhee River Basin:
RGGC!

Duncan Ferry

12HE 1
12HE
12HE
12HE 2
12HE 3
.... 12HE

-do _.
..do

.

Owyhee River. .....

44 N.
45 N.
12 S.
12 S.
31 S.

63,900

Payette River Basin:
Upper Payette Lake _ . 12HG 1
..... do
Payette Lake (additional) .
Little Payette (addi- 12HG 2
tional).

. .....

12HG 3
-do
...
12HG 4
12HG 6
Scott Valley- _ ..... . 12HG 7
12HG 8
12HG 9 - do. . -12HG 10 Warm Springs Creek
fYla
12HG 11
12HG 12
12HG 13
Twentvmile Creek
Twentymile Meadows _ 12HG
12HG
Round Valley Creek
12HG

21 N.
18 N.

3 E. 36
..... do. ...
3 E.

38,700
"70,000

18 N.

3 E. 13 ..... do ... .

36,000

16
13
16
14
10
9
11
9
12
11

N.
N.
N.
N.
N.
N.
N.
N.
N.
N.

22 N.
12 N.

6 ..... do. - "20,000
31 -do- __ - 108,000
79, 700
32
do
18,000
"32" .... -do ... 88, 300
- _ _do
576,000
-do
20
15,300
"T ... ..do 50,000
..... do .
4,400
34 ..... do.., 13,200
... ..do ...
20,000
do
« 10, 000
..... do
4 E.
(>
... -do ...
3 E.

3
4
4
4
11
4
10
1
2
5

E.
E.
E.
E.
E.
E.
E.
E.
E.
E.

1, 027, 600

Weiser River Basin:
Middle Fork No. 1...... 12HF 1
Middle Fork No. 2...... 12HF 2
Nutmeg-

12HF 3
12HF 4
12HF 5
--- _ 12HF

.do ...
do
( )-- ---------Cove Creek. ........

16
15
15
13
12
11

N.
N.
N.
N.
N.
N.

2 E.
2 E.
1 E.
5 W.
3 W.
3 W.

33 ..... do ..
5 ..... do....
do ....
12

. do ...

14 ..... do .
..do ....
33

1,040
1,000
3,200
5,100
600
"6,000
10, 940

Birch Creek Basin: Birch 12HF 6
Creek.
Malheur River Basin:
Cottonwood

12HH
12HH 2
12HH 3
_ ... 12HH 1

Cottonwood Creek

15 S.

44 E. 20

19
19
18
18

43
37
41
40

S.
S.
S.
S.

E.
E.
E.
E.

16,000

17
do .. "80,000
60,000
22
do- _
40, 000
19 ..... do ....
11,000
36 ..do _ ...
111, 000

Burnt River Basin:
Carnegie-

-

12HJ 1
12HJ 2
12HJ 3

do--

12 S.
13 S.
13 S.

38 E. 25 ..... do..
do
36 E. 22
do ......
36 E.

5,100
8,500
4,000
17,600

Powder River Basin:
Thief Valley (additional).

12HL 1

6 S.

40 E. 26

12HL
12HL
12HL
12HL

9 S.
7 S.
7 S.
78.

40
43
37
37

5
2
3
4

Anthony Fork.. ....
-do--

do

115, 000

"~24,~6"66
E. 29 ..... do./
E. 7 - do...
940
do .
E. 18
630
do __ E. 7
141, 200

Imnaha River Basin:

12HM 1

Los Creek ________ 12HM

..... do.- .... .

5 S.
2 N.

47 E. 23
48 E. 9

do. - 70,000
« 30, 000
do-

« Site is not considered feasible and capacity not included in total.
d Development unnecessary because complete regulation is afforded by Owyhee Reservoir; capacity not
included in totals.
« Not shown on base map.
f See text.
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Undeveloped storage sites in Snake River Basin Continued'
Dam site
Name

No.

Grande Ronde River
Basin:
Grande Ronde Lake.
Rays Ferry.. __

12HP
12HP
12HP
_ 12HP
12HP
12HO

State

Stream

1
2
3
4 .... .do..
5
do..
1

T.

K.

7 S.
3 S.
6 N.
6 N.
7 N.
4 S.

36
35
43
45
46
45

Sec.

Capacity
(acrefeet)

640"
do .
E. 1
do.. - 31,400.
E. 35
E. 24 ..... do.. . « 175, GOO530, 000'
E. 3 Washington
« 137, 000*
__doE. 26
950
E.
563,000-

Salmon River Basin-

Reed... ......

Clearwater River Basin:
Palouse River:
Potlatch

....

12JA 1
12JA 2 ---do--.. ......
12JD 1
"12JD14
do-.
H2JF 1
12JF 4
do-12JF 1
12JF29

11
15
13
18
16
18
16
22

N.
N.
N.
N.
N.
N.
N.
N.

13
19
10
14
6
6
8
5

E.
E.
E.
E.
E.
E.
E.
E.

36
35
13
....

»220,000-

-do . 264, 000* 160, 000^
do.
do
90, 000
-do.. - 50,00030,000..dodo
19, 800
.do.. . 40,000'
873,800*

<12KA4

. 12LB 1

Selway River.. .... .

12LB 2 ... -do.-.
12LB
-do-.

... ..

32 N.

12 E.

41 N.
19 N.

4 W.
40 E.

(0 .... .do.. .

60, 000-

Washington.
__ do..

90, 000 75,000
"125, 000 «

7

165,000*
7, 746, 000,-

o Site is not considered feasible and capacity not included in total.
>> Annual run-ofl only about 140,000 acre-feet.
»Undeveloped power site designation.
* Capacity required for annual regulation.
See undeveloped power site 12KA 4.
»' Unsurveyed.
SNAKE RIVER DIRECT

At one time or another extensive storage and diversion schemes,
have been considered in the Snake River Basin in Wyoming in connection with irrigation water supply for lands in Idaho. These
studies have included the possibilities of obtaining storage in Shoshone,
Lewis, Heart, Leigh, and Jenny Lakes, all of which are now in national parks, and in Two Ocean and Emma Mathilda Lakes, which
are in areas considered for inclusion in national parks. Studies have
also been made of the possibility of diverting a part of the flow of
the Yellowstone River into the Snake River.
Two Ocean,and Emma Mathilda Lakes (12GB 1; see p. 46) are now
used to a slight extent for storage, but it seems improbable that any
of the other schemes will be consummated, in view of their value as.
part of the Nation's playgrounds, until a time is reached when pressure
for agricultural products becomes acute. It is entirely reasonable
to assume that when such a time arrives all necessary storage will be
developed in spite of playground value, though probably in harmony
with it.
As discussed under "Future irrigation" eventually over a million
acre-feet of storage capacity will be needed for irrigation development.
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above Milner, and this amount of capacity can be obtained at the
sites discussed herein provided geologic conditions are satisfactory.
(See pi. 12 for profile of Snake River showing relation of undeveloped
storage sites to present development, also plan and profile, Snake
River, Pine Creek to Horse Creek, Idaho-Wyoming, U.S. Geological
Survey, 1932.) The geologic descriptions of the reservoir sites on
the Snake River above American Falls are based on reconnaissance
investigations by G. R. Mansfield, of the United States Geological
Survey.
Johnny Counts Flat reservoir site, Wyoming (12GE 1). In the south half of T.
39 N., R. 116 W., Jackson Hole pinches out and the Snake River enters the
upper canyon. A point in sec. 23, T. 39 N., R. 116 W., between the Hoback
River and Horse Creek, has at various times been considered as a possible dam
site for the so-called Lake Katherine Reservoir, in which the altitude of the
water surface would be 5,897 ft. A dam 170 ft. high would back water upstream
about 11 miles to the NW% sec. 14, T. 40 N., R. 117 W., creating a reservoir with
a capacity of about 430,000 acre-ft. Topographic maps are not available covering all of the flow on a scale sufficiently large to determine the capacity accurately, and this estimate may be revised somewhat. According to G. R. Mansfield, who made a geologic study of the dam site during 1931, the rocks at the
site are part of the Bear River formation, of Cretaceous age, and consist of a
series of black shale and thin-bedded sandstone with some beds of fossiliferous
dark limestone. The shale in places breaks up into small fragments, and the
thinner beds into soil. The formation on the east side of the river at and near
the site has given rise to numerous landslides and slips of different dimensions,
and much of the hill area within a mile or more of the site has been affected.
On the west side landslides are much less conspicuous, though present.
At the site there is no single bed thick enough or strong enough to afford
proper foundation for a dam, and Mansfield concludes that the site is wholly
unsafe and unsuitable for the construction of a dam of the proportions needed
for power or water conservation. Investigations were then made by L. L.
Bryan, hydraulic engineer of the United States Geological Survey, of the possibility of locating a dam farther downstream.
About half a mile to the south, just above the mouth of Horse Creek, massive
sandy beds with a total thickness of 20 to 30 ft. come down to the water's edge
with a dip downstream of about 5°. Interbedded with the sandstone are some
thin shaly layers. The rocks above and below the sandstone are shales of the
same character as those described at the site above. Mansfield concluded that this
site also is impractical, because the low-angle dip would cause the actual crossing
of the beds in the stream channel to be perhaps 100 yards downstream from the
exposure noted.
About 2 miles below the mouth of the Hoback River is a site where the valley
is constructed below a rather broad alluvial area. A rock rib of massive sandstone beds 20 ft. or more thick is overlain and underlain by dark clayey shale,
with some alternating thin limy beds. The dip near the top of the hill on the west
side of the river is about 50°, but it flattens so that at the level of the river the
beds are nearly horizontal. Landslides are abundant on both sides of the canyon,
and these obscure the massive sandstone beds near the botton of the canyon.
There is a second rib of hard shale a few hundred feet downstream, but this
is not so hard, so thick, or so continuous as the sandstone bed above mentioned.
Like the sandstone, it is underlain and overlain by soft shale. Mansfield con50503 35 6
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eludes that the low dips of both the sandstone and the hard shale beds, which
cause them to make elongated V's where cut by the stream, would make it
difficult to build a dam at either place so that it would maintain its anchorage to
the hard rock, unless the width of the dam were unduly great. It is also conceivable that the weight of a high dam on a bed of rock only 20 ft. thick and
underlain by soft shale would cause the shale beneath to squeeze out and
jeopardize the foundation of the dam.
A site where suitable foundations could be obtained, however, was located in
sec. 33, T. 39 N., R. 116 W., 2.4 miles below the mouth of the Hoback River and
half a mile above Johnny Counts Flat, where the altitude of the water surface is
5,861 ft. (See sheet C, plan and profile, Snake River, Pine Creek to Horse Creek,
for plan of reservoir and sheet D for map of dam site and cross section.) Mansfield describes the rocks at this site as a nearly vertical series of beds of limestone
a foot or 18 inches thick, interbedded with weaker beds rising from the water
surface on the north side of the river. On the south side similar beds, less weathered and hence apparently more massive, rise a few feet. Where exposed in the
road cut on the south side the limestone beds, though fractured, appear dense and
massive. Mansfield considered the formation to be either the Peterson or Draney
limestone of the Gannett group, of supposed Lower Cretaceous age. He concluded that if the limestone beds are as solid and thick on the side of the canyon
as they appear to be at the water's edge, there can be little doubt that the site
would provide suitable foundations for a dam 200 to 300 ft. high if desired. As a
matter of precaution, however, he suggests that the character and continuity of
the limestone bed be tested by quarrying into the weathered area on the north
side of the canyon and by clearing off a suitable face on the south side.
The width of the section and the area and capacity of a reservoir at this site
are as follows:
Width, area, and capacity at Johnny Counts Flat site
Altitude (feet
above sea level)
5,861...
5,875 ____
5,900-..
5,925 _ ..... _ ....
5,950-

Width

Area 0

Capacity «

Feet
230

Acres
0

Acre-feet

275
370
442
580

58
195
500
1,200

400
3,560
13,000
53,000

Altitude (feet
above sea level)
5.975.... __ .. __

6,000--.
6,025. __ ..........
6,050. _____ . -6,060-..

Width

Area «

Capacity «

Feet
722

Acres
2,250

Acre.-feet
118,000

770
875
1,000
1,050

3,850
5,900
8,510
10,000

205, 600
317,000
514, 500
610,000

a Subject to some revision when detailed topographic maps are available for the area which would be
flooded above Horse Creek.

A dam is suggested at this site which would back water up to an altitude of
6,060 ft., including 10 ft. of freeboard. The over-all height of the dam would be
210 ft., including the freeboard and an estimated depth below present water
surface of 11 ft. A straight concrete dam of the nonoverflow type would contain
about 244,000 cubic yards, including a total excavation of 30 ft. at the abutments.
Including the 10-ft. freeboard, the dam would create a reservoir of 10,000 acres
with a capacity of 610,000 acre-ft. In the upper 70 ft. of the reservoir 450,000
acre-ft. would be available. About 10,000 acres of land would be flooded, including about 6,000 acres of the lower end of Jackson Hole. Probably 3,000 acres of
hay land would be inundated. Water would be backed up the Hoback River
about 5 miles. About lOimiles of highway would be flooded. The site is 180
miles from the railroad at Rock Springs and 40 miles from Victor, Idaho.
From an analysis of the flow at Moran and Heise it is estimated that the mean
annual run-off in the canyon section below the mouth of the Hoback River and
above the Greys River is 3,700,000 acre-ft., of which 2,600,000 acre-ft. occurs
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below the outlet of Jackson Lake. In the absence of gaging stations on the
Snake River below the mouth of the Hoback River this estimate should be used
with caution. The following table shows the approximate distribution of the
total inflow and of the total run-off. On the basis of past records between 65 and
70 percent of the mean may be expected during a year of low run-off.
Distribution of mean annual run-off at Johnny Counts Flat site, in acre-feet
Jackson
Lake
outlet

Estimated
inflow
below
Jackson
Lake

15,000
4,000
4,000
4,000

135, 000
114, 000
107,000
104,000
92,000

4,000
7 000
11,000

104 000
195,000

Jackson
Lake
outlet

Total

150,000
118,000
111,000
108,000
96,000
m flAA
206,000

46,000

July .. ......

225, 000
372, 000
327,000
77,000
1, 100, 000

Estimated
inflow
below
Jackson
Lake
512, 000
585,000
330,000
182, 000
140, 000

Total

558,000
810,000
702,000
509,000
217,000

2, 600, 000 3, 700, 000

With a combined use for power and storage, it is estimated that 450,000 acre-ft.
would be available through an average head of 170 ft. with a minimum of 130 ft.
Present Q90 (roughly estimated), 1,300 sec.-ft.; Q50, 2,000 sec. ft.; corresponding
power capacity with no use of storage and a total head of 189 ft., 19,700 and
30,200 hp. With regulation and a mean head of 170 ft., Q90, about 2,000, sec.-ft.;
Q50, 2,600 sec.-ft.; corresponding power capacity, 27,200 and 35,300 hp.
To avoid interference with this valuable storage site a highway, if constructed
below the mouth of the Hoback River, should be maintained at an altitude above
6,060 ft. from the dam site upstream.
Grand Valley reservoir site, Idaho (12GG 1). A reservoir site on the Snake
River in Tps. 1 and 2 S., Rs. 45 and 46 E., has been considered at various times
by irrigation interests as a source of additional water supply for lands on the
Snake River Plain. The dam site is near the center of sec. 22, T. 1 S., R. 45 E.,
immediately downstream from the mouth of Little Elk Creek. (See sheet B,
plan and profile Snake River, Pine Creek to Horse Creek, for plan of dam site
and reservoir site. The dam site is at mile 22.1.) The altitude of the water
surface at the site is about 5,408 ft., and its width about 300 ft. The right wall
is massive lava, fairly compact, and would probably furnish a satisfactory
abutment. On the left bank there is a small outcrop of unconsolidated material
that rises to a height of about 60 ft., beyond which there is so gradual an ascent
of the ground surface that a crest length of nearly 1,100 ft. would be required
to raise the water 90 ft. If borings should indicate that bedrock lies fairly near
the surface a concrete dam might be constructed. It seems probable, however,
that a satisfactory bedrock in this vicinity is deeply underlain by unconsolidated material, and it appears from a superficial examination that an earth-type
dam would be the most feasible at this site.
A dam raising the water 90 ft., to an altitude of 5,500 ft., would back the
water up about 9 miles, forming a reservoir having a capacity of about 153,000
acre-ft. and flooding 4,200 acres, of which somewhat less than one-half is at
present irrigated. Construction of the reservoir would also require the relocation of several miles of highway, on what eventually may be the principal highway from southern Idaho through the canyon of Snake River into Jackson
Hole, Wyo.
The limiting altitude to which water could be raised without interference
with The Narrows power site (12GE 3) is about 5,580 ft. A reservoir to this
altitude would flood 9,600 acres and have a capacity of about 700,000 acre-ft.

74

WATER UTILIZATION IN THE SNAKE RIVER BASIN

Area and capacity at Grand Valley site
Altitude (feet)
5,409
5,420... _ ..................

5,440....... ..............
5,460 _ . .

Area
Acres

Capacity
0

75
910
1,780

Acre-feet
40
9,840
36, 700

Altitude (feet)

Area

Capacity

5,480 ....... -..... .-...
5,500 .....................
5,580

Acres
2,850
4,190
9,600

Acre-feet
83, GOO153, 00&
700, 000

Considerable investigation will be necessary to determine the feasibility of
this site for a dam 90 or 180 ft. high. For the purpose of this report the lower
limit is regarded as the more feasible. Power features have not been considered.
If a high dam can be safely constructed, regulation could be obtained in the
upper part of the reservoir and a large constant power head maintained.
The estimated total run-off at the site is 4,900,000 acre-ft., or 90 percent of
the mean annual run-off at Heise, based on the observed and estimated run-off
1911-29. The mean annual run-off is distributed about as follows:
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«lide rock. The right wall consists largely of lava, lava ash, and clayey material,
which from surface indications would be unsatisfactory for an abutment. It is
evident that detailed geologic examinations will be necessary to determine
depth to bedrock and suitability of the side walls for abutments.
Lower site: The lower end of Conant Valley closes in just above Pine Creek,
in sec. 20, T. 2 N., R. 43 E. A dam near the center of sec. 20, raising the water
to the 5,400-ft. contour, would form a reservoir having the following area and
capacity:
Area and capacity at lower Swan Valley site
Altitude (feet)
5,206 (water surface). . ......

5,220......................
5,240.. ...... ................
5,260............... _ ......
5,280... .....................
^,300.-.___..

Area
Acres

Capacity
0

230
1,180
1,840
3,810
5,910

Acre-feet

0

1,600
15,600
45,800
102,000

Altitude (feet)
5,320
5,340
5,360
5,330
5,400

Area

Capacity

Acre?
8,280

Acre-feet
341,000

10,700
12,300
13, 510
15,280

531,000
761,000
1,019,000
1, 307, 000

The width of the section at the 5,400-ft. contour is 1,260 ft.
(See sheet A,
Plan and profile of Snake River from Pine Creek, Idaho, to Horse Creek, Wyo.,
for plan of dam site and reservoir site.)
The right abutment above the water surface would be in lava. Outcrops of
tuff on the right bank just above the dam site indicate that the tuff may extend
under the lava flow in the bed of the river. The left abutment consists of lava
flows between which are very extensive layers of tuff. The tuff in place appears
fairly stable, but when submerged in water it rapidly breaks up.
As compared with the Swan Valley site the one at the lower end of Conant
Valley seems the better, but even here the feasibility will depend upon the extent
of tuff, which can be determined only by extensive drilling, and upon the suitability of the tuff for foundations and abutments.
The area that would be flooded by a dam at either site is to a very considerable
extent irrigated, and the two small settlements of Swan Valley and Irwin, as well
as the road along the valley, would be inundated. If this site, is developed
provision will no doubt be made to regulate the flow in such a way that the site
would have considerable power value.
The estimated mean annual run-off is 5,100,000 acre-ft., or 95 percent of the
mean annual run-off at Heise, based on the observed and estimated run-off,
1911-29. The mean annual run-off is distributed about as follows:
Acre-feet.
Acre-feet
194,000
ApriL_______________
321,000 November...._______
184,000
May.____________.______
846,000 December__--__-._----__
173,000
June_-________-_______ 1, 160, 000 January__--..____.._
July_-_________.___
816,000 February..--...-..___.
153,000
178,000
August________________
535,000 March.--........-------

September.-.._______
October..__________

316,000
224,000

5, 100, 000

Q90 (estimated), 4,500 sec.-ft.; Q50 (estimated), 2,600 sec.-ft.
Dry Creek reservoir site, Idaho (12GG 3). In 1932 the Bureau of Reclamation
made a geologic examination in the stretch of river below Conant Valley. Below
the mouth of Dry Creek in T. 3 N., R. 43 E., sections were located where,
according to a reconnaissance investigation by G. R. Mansfield, of the Geological
Survey, volcanic ash deposits and rhyolite, which are present at the Conant
Valley site upstream, seem to be absent and basalt rests directly on the late
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conglomerate, which is considered by Mr. Mansfield to be equivalent to part of
the Salt Lake formation, of late Tertiary age. Diamond-drill borings are being
made by the Bureau of Reclamation. If the borings and further geologic
studies indicate satisfactory foundation material and if porous sediments or lavas
are not located in the reservoir a capacity of about 1,000,000 acre-ft. could be
obtained by a dam 200 ft. high. Such a reservoir would flood the less desirable
dam sites at Swan Valley and Conant Valley (12GG 1 and 12GG 2). The flow
at the site is about the same as at the Conant Valley dam site.
American Falls increase, Idaho (12GL 1). For a discussion of the possibility
of increasing the storage capacity at American Falls to 3,000,000 acre-ft., see
description of the American Falls Reservoir (pp. 42-44).
SALT RIVER BASIN

Salt River reservoir site, Wyo. (12GF). During 1921 a filing was made in the
Wyoming State engineer's office covering a reservoir site in sec. 13, T. 33 N., R.
119 W. An earth-fill dam 65 ft. high and 628 ft. long was proposed. Such a
dam would impound about 98,000 acre-ft. and flood about 48,000 acres. Water
was to be stored for irrigation on land in Idaho. Practically all the land that
would be flooded is now irrigated.
HENRYS FORK BASIN

The situation with respect to undeveloped storage in Henrys Fork
Basin is complicated. The geology at some of the larger sites which
have been examined indicates the possibility of leakage around any
dams that might be constructed. Other large sites are located in
Yellowstone National Park. Most of the surveys and studies relating
to storage sites in the basin have been made by the Bureau of Reclamation, with geologists of the Geological Survey assisting in the geologic
studies. The earlier investigations were made principally for ascertaining storage possibilities for the Dubois project. (See p. 175.)
More recently the recurring water shortage on lands now under ditch
has necessitated additional investigations. These surveys, which
have included the use of areal methods, were begun by the Bureau of
Reclamation in 1932, and final conclusions are not yet available.
Without these. conclusions the discussion of storage in the Henrys
Fork Basin is necessarily incomplete.
Flat Rock reservoir site, Idaho (12GH). The dam site is on Henrys Fork in
the NWJ4 sec. 36, T. 14 N., R. 43 E., in the vicinity of Macks Bridge, 4.4 miles
below Big Springs.
Area and capacity at Flat Rock site
Altitude (feet)

Area

6,383..
6,390 __ ... ________
6,395. . _
6,400 ______ - _

......

Acres

Capacity
0

375
670
990

Acre-feet
3, 450
7,600

Altitude (feet)
6,405
6,415
6,425

Area

Capacity

Acres
2,660
3,250

Acre-feet
17, 000

4,740
10, 000

31, 800
51, 800
125, 000
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An earth dam would be somewhat over 1,000 ft. in length, and if the water
were raised to an altitude of 6,425 ft., earth embankments would be necessary
in sec. 6, T. 13 N., R. 44 E. No detailed geologic examinations have been made
by the Geological Survey to determine the feasibility of the dam site or the possibilities of leakage from the reservoir. The area that would be flooded is almost
entirely within the Targhee National Forest, and a very considerable portion is
used extensively for resorts. The reservoir would inundate 3 miles of the Yellowstone branch of the Oregon Short Line Railroad, also the Big Springs and
connecting highways. The run-off from nearly half the area above the site is
now controlled by the Henrys Lake Reservoir (12GH 1).
A short-time record indicates that the mean annual discharge of Big Springs
is about 125,000 acre-ft. evenly distributed throughout the year. The inflow
into Henrys Fork below Henrys Lake may be 25,000 acre-ft. The total unregulated inflow is probably between 150,000 and 200,000 acre-ft., and the total
run-off, including Henrys Lake storage, probably between 200,000 and 250,000
acre-ft., of which between 75,000 and 100,000 acre-ft. occurs during the nonirrir
gation season.

In view of the possibilities of leakage, the relatively small unregulated flow,
and the relatively large value of the area for recreation and other uses, the site
is not believed to be feasible at the present time.
Rea reservoir site, Idaho (12GH). In 1932 the Bureau of Reclamation made
extensive surveys in the Henrys Fork Basin and located a possible dam site in
sec. 30, T. 13 N., R. 43 E., near Rea, about three-quarters of a mile downstream
from the mouth of Shotgun Creek. The reservoir site extends southwestward,
including parts of the basins of Sheridan and Icehouse Creeks, as well as Shotgun Creek. It also extends up Henrys Fork as far as Coffee Pot Rapids. With
the flow line tentatively set at the 6,340-ft. contour the total area flooded would
be roughly 16 to 18 square miles and the capacity may be expected to be between
150,000 and 200,000 acre-ft. Detailed geologic examinations are being carried
on by the Bureau of Reclamation. A reconnaissance investigation by G. R.
Mansfield, of the Geological Survey, indicates that rhyolite forms massive ledges
at the water's edge. These ledges, however, give way after 15 or 20 feet to more
gentle timbered slopes, apparently underlain by slabby or platy rhyolite. Borings
will be necessary to determine the nature of the foundation at the dam site and
the position of the water table in the reservoir. In parts of the reservoir site
the water table seems to be at the surface but it is not now known whether the
apparent table is the true one or merely a perched table, such as that at the
Island Park reservoir site or the Teton reservoir site, herein described. The
possibility that the rhyolite may be underlain by volcanic ash involves the risk
that the water table may be perched and that there may be some other escape
for the ground water than through the proposed dam site.
Island Rock reservoir site, Idaho (12GH). The Bureau of Reclamation at one
time considered the construction of a dam on Henrys Fork at the lower end of
Island Park and the diversion of the stored water southwestward through a
tunnel 6 miles long, for irrigation on the so-called Dubois project lands (see
p. 175), lying between the Camas River and the Little Lost River. The dam
site is in sec. 14, T. 11 N., R. 42 E., where a dam 100 ft. high would form a reservoir having an area of about 26 square miles and a capacity in excess of 500,000
acre-ft. The tunnel proposed was to extend from sec. 22, T. 11 N., R. 42 E.,
through the Big Bend Ridge to Blue Creek in sec. 35, T. 11 N., R. 41 E.
During the field season of 1923 Harold T. Stearns, of the United States
Geological Survey, made a detailed geologic examination of the dam site, tunnel
site, and reservoir site. He found that with reference to the tunnel location
there were no geologic conditions adverse to construction except perhaps a
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volcanic feeder to Cone Butte, which could be avoided by moving the proposed
location a few hundred feet. A test hole drilled by the Bureau of Reclamation
at the dam site penetrated 75 ft. of loose cinders directly beneath the river bed.
Stearns concluded that "These cinders would not make a suitable foundation
for the proposed dam and would allow great leakage."
With respect to the reservoir site he found that in its northern half the water
table is tributary to the river but that in its southern half the water table has
a steeper grade than the river and slopes southeastward, presumably finding an
outlet in the Warm River Canyon near Bear Gulch. Stearns concludes as follows: "The river is therefore perched southward from the Harriman ranch, and
at the dam site it flows more than 100 ft. above the water table. The reservoir
site is almost everywhere underlain by fractured, jointed basalt through which
water moves freely, and the soil covering is too thin and porous to prevent leakage into the openings in the basalt. After a careful study of the geology and
water table of the reservoir site it was concluded that the reservoir, if built,
would leak so much that it would be unfit for the storage of water." In view
of these conclusions the site is considered not feasible.
Wyoming Creek reservoir site, Idaho (12GH 1). The Marysville Irrigation Co.
has recently contemplated the construction of a reservoir on Wyoming Creek,
tributary to the Warm River. A 35-foot earth dam was proposed in sec. 13,
T. 9 N., R. 45 E., forming a reservoir with an area of 463 acres and a capacity
of 5,540 acre-ft., the stored water to be used for irrigation. Drainage area,
about 15 square miles. Mean annual run-off believed to be several times the
capacity proposed.
Mountain Ash reservoir site, Wyo. (12GH 2). Investigations and surveys
made prior to 1930 by the Bureau of Reclamation and engineers in the employ of
associations of water users indicate that there are storage possibilities in the Falls
River Basin, Yellowstone National Park. The most feasible location for a dam
seems to be at a point on the Falls River about 2 miles above the mouth of the
Bechler River. An earth-fill dam 60 ft. high and 1,600 ft. long, if constructed in
connection with several smaller earth dikes, would form a reservoir or lake about
5 miles long and 2 miles in width. So far as is known, no geologic examinations
have been-made.
Area and capacity at Mountain Ash site
Height of dam (feet)
«...._. ......

10......... _ .... _ ... __
20... ___ . _ . __ ........

so. __ :........... __ .

Capacity

Area

Acres

0

19
327
535

Acre-feet
47

1,310

Height of dam (feet)
40--. . _ .50.... ....
60.-.. .

....,
......

Area

Capacity

Acres
1,238

Acre-feet
13, 790

1,612
2,710

27,270
48,640

Three small lakes lying near the southern boundary of the park would be
inundated. The area that would be flooded is somewhat less than one-fourth of
the Falls River Basin area in the park, a level area largely covered with jack pine
with a few tracts of open meadowland.
The drainage area above the dam site is about 100 square miles, of which all
except about 15 square miles lies within the park. The mean annual run-off
is estimated to be 160,000 acre-ft., distributed about as follows:
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Teton reservoir site, Idaho (12GH 6). During 1905 and 1932 surveys and investigations of the Teton reservoir site were made by the Bureau of Reclamation.
A dam in sec. 15, T. 6 N., R. 44 E., would create a reservoir having the following
area and capacity:
Area and capacity at Teton site
Altitude above water
surface (feet)
10 ____

20......
30......
40. ____
60....

___ .
.

.. .

... ___ .....
...... .

Area

Capacity

Acres
23

Acre-feet
100

S28

1,640
Q

OKA

3,300

14, 000
38, 600

Altitude above water
surface (feet)
60...

70... ...... __
80---.
90.-.. ..
100.......

_-

Area

Capacity

Acres
4,640
3,910

Acre-feet
78,600

7,940
10, 700
15, 200

131, 000
200, 000
294,000
« 420, 000

tt About 3 times the mean annual run-off past the site.

Mansfield describes the Teton Valley as a broad structural depression, between
the Bighole Mountains on the west and the Teton Range on the east, which has
been in part filled by sediments and lavas and in part reexcavated, both processes
having been repeated several times. After the mountain-building movements
that produced the larger structural features had ceased there was prolonged
erosion followed by the deposition of a series of conglomerates and other sediments, chiefly stream-laid deposits. Then followed a long sequence of volcanic
eruptions, at first explosive and accompanied by extensive deposits of volcanic
ash, then outpourings of a generally light-colored lava (rhyolite), which covered
much of the country. Again there was more erosion, accompanied by some
down-warping of the basin and further deposition of sediments. Then came
more volcanic activity, this time of a basaltic nature, and both fragmental deposits
and flows were laid down. Since the cessation of volcanic activity there has
been continued erosion, and both stream-laid and wind-blown materials have
been deposited.
The Teton reservoir and dam site lie in these volcanic and associated fragmental rocks, and their feasibility depends on the watertightness of these rocks.
Diamond-drill and wash borings were made at the dam site and in the reservoir
in 1932 by the Bureau of Reclamation, and extensive ground-water studies were
carried on. G. R. Mansfield, of the United States Geological Survey, assisted in
these studies.
Generalized geologic section in the vicinity of the Teton River dam site
Feet.
Soil, decomposed lava, etc., porous-_____________________ 15-30
Upper basalt mass, cracked and porous_____-_--_--______
35
Sand and gravel, porous.,________-----_--__----------15
Lower basalt mass, cracked and porous __________________
45
Sand, gravel, etc., porous___________-___---_-_-__----_- 18-25
Rhyolite, hard, cracked.__________________-__----_-_-_- 3- 5
Sand, gravel, etc., porous.___________-_---___---------- 20-30
Main rhyolite.
What lies below the rhyolite here is not known, but in other parts of the
general region where the lava sequence is exposed there is 50 to 100 ft. of volcanic
ash beneath the rhyolite.
The study of the water table indicates that the bed of the Teton River is
perched in the northern part of the reservoir area and at the dam site in the
canyon. The water table lies about 85 feet below it at the dam site. The total
area affected by the depressed water table is not known but may exceed a square
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mile. The principal direction of underground drainage seems to lie somewhat
west of the Teton Canyon. Mansfield concludes that a dam can be securely
built at the dam site but that water will pass beneath it and not be impounded
by it. These conditions would seem fatal to the enterprise; moreover, even if it
"were possible so to cover or protect the bottom of the reservoir as to permit the
filing, the walls, in the northern part at least, are so permeable that they too
would have to be protected to prevent undue leaking.
Allowance for the short-time records of flow of the Teton River at the reservoir
site indicates that the average annual total run-off may be about 140,000 acre-ft.20
The Teton Reservoir would have value in connection with storage for use by
canals diverting from the Teton River below the canyon and for canal systems
that divert from Henrys Fork to irrigate land lying between St. Anthony and
Sugar City.
MUD LAKE AREA

Roughly, about 50,000 acres additional in the Mud Lake area,
including the Camas, Medicine Lodge, and Birch Creek Valleys, may
be irrigated eventually through the utilization of additional storage
and by the reduction of losses from evaporation and seepage. No
detailed surveys of storage sites in this area have been made by
Federal agencies, but irrigation companies and districts have
examined the possibilities of the several sites described. Studies of
the geology and ground water made in the Mud Lake area by Stearns
and others indicate the possibility of leakage at sites in lava; consequently, thorough geologic and ground-water examinations should
precede the development of any sites thus situated.
Camas Creek reservoir site, Idaho (12GJ 1). The Camas Mutual Irrigation Co.
has considered the construction of a reservoir on Camas Creek. An earth dam
was proposed in the NWJ4 sec. 7, T. 11 N., R. 39 E., forming a reservoir having an
area of 2,300 acres and a capacity of 27,000 acre-ft. The stored water was to be
used on lands in T. 8 N., R. 36 E. The reservoir site is in a section of the river
where large losses are known to occur, and detailed geologic and ground-water
investigations will be necessary to determine its feasibility.
West Camas Creek reservoir site, Idaho (12GJ 2). The Camas Mutual Irrigation Co. has considered the construction of a reservoir on West Camas Creek in
sec. 18, T. 13 N., R. 38 E., by means of an earth dam that would form a reservoir
having a capacity of 4,000 acre-ft. It is understood that the dam site is in granite,
and if so apparently the reservoir would not be subject to excessive losses. Stored
water to be used on lands in T. 8 N., R. 36 E.
Medicine Lodge Creek reservoir site, Idaho (12GJ 3). In 1915 the construction
of a reservoir on Medicine Lodge Creek was considered. The dam was to be
located in sec. 29, T. 11 N., R. 35 E., forming a reservoir with an area of 35 acres
and a capacity of 548 acre-ft. The stored water was to be used to irrigate
lands in sees. 29 and 32, T. 11 N., R. 35 E., and sec. 5, T. 10 N. f R. 35 E. The
annual run-off just above the site was roughly 47,500 acre-ft. in 1922 and 51,500
acre-ft. in 1923.
Twin Buttes reservoir site, Idaho (12GL 2). The Twin Butte Irrigation District, formerly the Birch Creek Irrigation District, has considered the construction of a reservoir on Birch Creek in Tps. 10 and 11 N., R. 29 E., with a proposed
20 The estimated run-ofl as published in the final report of Yellowstone Park Boundary Commission,
71st Cong., 2d sess., H.Doc. 710, p. 38, represents a point where the flow is materially greater than at the
site here discussed.
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capacity of 40,000 acre-ft. Irrigation of about 10,000 acres in T. 8 N., R. 31 E.,
southeast of Reno, was contemplated. The flow past the reservoir site was
61,500 acre-ft. during the year ending September 30, 1911; 52,100 acre-ft. during
the period October 1, 1911, to June 30, 1912; 29,700 acre-ft. April to September,
1921; and 61,500 acre-ft. during 1922.
BEAR RIVER BASIN

Although lying outside the Snake River Basin the two reservoir
sites described below would obtain their water supply by diversion
from the Blackfoot River. The stored water would be utilized for
the irrigation of that portion of the lands in the Empire Irrigation
District lying south and east of the divide between the Snake River
and the Bear River. (See p. 179.)
Upper Fivemile reservoir site and lower reservoir site, Idaho (10HC). In connection with irrigation proposed by the Empire Irrigation District (see p. 179),
diversion of a part of the run-off of the Blackfoot River in aec. 24, T. 7 S., R. 42 E.,
into Soda Creek, tributary to the Bear River, has been considered. Storage for
part of the lands was to be obtained at one of two possible sites on Soda Creek,,
lying north of Soda Springs, and water conducted to lands in Tps. 8 and 9 S.,.
R. 40 E. In 1923 H. T. Stearns, of the United States Geological Survey, made
geologic examinations of the reservoir sites and an underground-water study
of part of the adjacent territory. The following descriptions are taken from an
unpublished report by Stearns, dated December 12, 1923.
The dam site for the Upper or Fivemile Meadow site (10HC) is in the SEJ4
NWJ4 sec. 13, T. 8 S., R. 41 E. The area of 2,600 acres that would be flooded is
a broad, swampy meadow underlain at various depths from a few inches to 40
feet by basalt. Sinks and cracks occur at places in the basaltic floor. An earthfill dam about 20 ft. high and 1,600 ft. long, with a core wall, forming a reservoir
with an area of 2,600 acres and a capacity of 46,000 acre-ft., was considered, but
an excavation pit showed loose joint blocks of lava at the dam site. Stearns
concluded that the water impounded would enter numerous sink holes and cracksin the SWJ4 sec. 17 and the NW^ sec. 20, T. 8 S., R. 42 E., and move southward
as ground water beyond the possibility of recovery; that the head created might
cause a reversal of flow of the springs in the valley floor and cause additional
leakage; and that the geologic structure at the dam site is unfavorable to the
holding of water. He considered the site not feasible.
The lower dam site is in the S% sec. 24, T. 8 S., R. 41 E., about \% miles below
the upper site. An earth dam 2,800 ft. long and 20 ft. high would flood 3,000'
acres, part of which lies in the upper site, and impound 34,000 acre-ft. The
geologic conditions at the dam site and in the "area to be flooded are more favorable than at the upper site, and Stearns concluded that although there might
be some leakage, it would not be serious enough to destroy the feasibility of the
site.
AREA BETWEEN BLACKFOOT RIVER AND BOISE RIVER

Present storage on several of the larger tributaries to the Snake
River between the Blackfoot and Boise Rivers is in excess of the
capacity necessary for complete irrigation regulation during most
years. Local interests have, however, contemplated additional development on smaller tributaries, and the salient features of the
proposed sites are discussed below. The writer has no first-hand
knowledge regarding their probable feasibility.
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Trail Creek reservoir site, Idaho (12GT 1). In 1917 consideration was given
to a reservoir on Trail Creek, tributary to the Big Wood River, in sees. 21, 22,
27, and 28, T. 6 N., R. 18 E., having a proposed area of 152 acres and a proposed
capacity of 1,000 acre-ft. Development was never started.
Carey Lake reservoir site, Idaho (12GT 2). In 1914 consideration was given
to the utilization of Carey Lake, on the Little Wood River in sees. 14, 23, and
26, T. 1 S., R. 21 E., as a reservoir site. Proposed area, 593 acres; proposed
capacity, 2,180 acre-ft. Development was never started.
Silver Creek reservoir site, Idaho (12GT 3). In 1916 consideration was given
to a reservoir site on Silver Creek, tributary to the Little Wood River, in sees.
17, 18, 19, and 20, T. 2 S., R. 19 E., having a proposed area of 378 acres and a
capacity of 3,650 acre-ft. Water was to be obtained from Silver Lake by diversion in sec. 30, T. 1 S., R. 20 E. Some work was done on the diversion canal,
but the enterprise was abandoned uncompleted.
Little Fish Creek reservoir site, Idaho (12GT 4). In 1917 the Secretary of
the Interior approved a right-of-way application for a dam 100 ft. high on Little
Fish Creek in sec. 8, T. 1 N., R. 21 E. Proposed area, 128 acres; capacity, 4,770
acre-ft. Never constructed. Stored water was to be used to irrigate lands in
sees. 1, 2, and 12, T. 1 N., R. 20 E., and sees. 26, 27, 35, and 36, T. 2 N., R. 20 E.
Little Wood River reservoir sites, Idaho (12 GT 5). Investigations and surveys have
been made by water users at two sites on the Little Wood River. In 1920
surveys were made of a possible reservoir having a dam site in sec. 27, T. 2 N.,
R. 20 E. Backwater would extend up the Little Wood River about 7 miles and
up Muldoon Creek 4 miles. The writer has no information relative to the height
of dam considered or the capacity of the reservoir.
Recently preliminary surveys have been made of a site farther downstream,
in sec. 19, T. 1 N., R. 21 E. A dam 75 ft. high has been considered, having a
total length of 1,750 ft., of which 400 ft. would be concrete and the remainder
earth fill. The capacity of a reservoir to the 65-ft. level would be about 9,380
acre-ft. The stored water would be used for irrigation. A gaging station maintained from February 1920 to September 1926 on the Little Wood Reservoir at
the Campbell ranch, three-quarters of a mile below the dam site of the upper
reservoir, showed annual run-off as follows:
Acre-feet

1920 (February to September) 60, 100
1921________________ 164, 000
1922__----__--___...__._ 157,000

Acre-feet

1923._-___---.-----___---- 117,000
1924__..__.__-_.---_..--_- 52, 100
1926___.--------____--_. 60, 400

Fry reservoir site, Idaho (12HC 1). A 100-ft. dam has been proposed on
Birch Creek, tributary to the Snake River, in sec. 22, T. 6 S., R. 1 E. Area of
proposed reservoir, 46 acres; capacity, 1,620 acre-ft. Stored water to be used
on lands in sees. 25, 26, 35, and 36, T. 5 S., R. 1 E. This dam was never constructed.
McKeith reservoir site, Idaho (12HC 2). A 44-ft. dam was proposed on Birch
Creek, tributary to the Snake River, in sees. 24 and 25, T. 5 S., R. 1 E. Area of
proposed reservoir, 53 acres; capacity, 952 acre-ft. Stored water to be used for
irrigation.
Murphy Flat reservoir site, Idaho (12HC 3). Consideration has been given to
the construction of a 35-ft. dam in sec. 1, T. 3 S., R. 2 W., in the drainage basin of
Rabbit Creek, tributary to the Snake River. Area of proposed reservoir, 100
acres; capacity, 1,100 acre-ft. Stored water to be used for irrigation. Drainage
area indeterminate.
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Caldwell reservoir site, Idaho (12HC). On Reynolds Creek, tributary to the
Snake River, a proposed dam in sec. 28, T. 1 S., R. 3 W., was to be 100 ft. high,
forming a reservoir with an area of 239 acres and a capacity of 25,000 acre-ft.
The water supply was clearly insufficient.
Sucker Creek reservoir sites, Oreg. (12HC 4, 5). Two reservoirs have been considered on Sucker Creek. The Idagon Irrigation Co. proposed a dam in sec. 28,
T. 24 S., R. 46 E., about 185 ft. high and 250 ft. long, backing water up about 1%
miles and forming a reservoir having a capacity of about 8,200 acre-ft. (12HC 4).
The Gem Irrigation District at one-time had under consideration the Gesie
Reservoir, to be formed by a 125-ft. dam in the NE% sec. 28, T. 23 S., R. 46 E.,
and having an area of about 574 acres and a capacity of about 20,000 acre-ft.
(12HC 5). Water was to be diverted at the dam in the canal for irrigating higher
lands in the Gem Irrigation District. It is believed that both of these dam sites
are in lava. Neither reservoir has been constructed. The total annual run-off of
Sucker Creek at Homedale, a short distance below the Gesie reservoir site, was
20,400 acre-ft. in 1920, 39,500 acre-ft. in 1921, and 21,000 acre-ft. in 1922.
BOISE RIVER BASEST

Prior to the construction of the Arrowrock Reservoir (12HD 1),
the United States Bureau of Reclamation made surveys of several
possible storage sites in the Boise River Basin. In 1927 the United
States Geological Survey made river and reservoir surveys in the
principal basins above Arrowrock. The surveys were made under
the writer's direction by L. L. Bryan. With relation to the necessity
for storage and its availability these surveys and studies showed that
(1) there was a shortage in the Boise area about 1 year in 3; (2) holdover storage of 50,000 acre-feet could be used to advantage somewhat
more than 1 year in 3, and holdover storage of 100,000 acre-feet would
provide 100 percent supply 85 percent of the time; and (3) there are
six sites at which 477,000 acre-feet could be stored. Besides storing
holdover water for present irrigated lands, additional storage will be
necessary for the Hillcrest extension (p. 182).
If water is diverted from the South Fork of the Boise River onto
the Mountain Home and Sunnyside area the sites described on the
South Fork will play an important part.
Part of the basin lies in the lava and part in the granite. Detailed
geologic examinations will be needed at the sites where the lava predominates. All citations of maps in connection with the Boise River
Basin refer to the plan, profile, and dam-site survey made by the
United States Geological Survey during 1927. H. T. Stearns and
O. E. Meinzer, of the Geological Survey, have examined the geology
at one site. The Bureau of Reclamation has made borings at several
of the sites described.
Arrowrock increase. For discussion of possible increase in storage at Arrowrock
Reservoir see section on developed storage (pp. 54-55).
Twin Springs reservoir site, Idaho (12HD 1). One of the best dam sites in the
Boise River Basin is located on the Boise River near the line between sees. 7 and
18, T. 4 N., R. 7 E., in a canyon section of the river immediately below Sheep
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Creek and Logging Gulch. Here the Boise River has cut a deep narrow gorge in
granite. The site is an outstanding one and was given consideration by the Bureau of Reclamation prior to the construction of the Arrowrock Dam (12HD 1).
A plan of the dam site on a scale of 1 in. = 400 ft., with a contour interval of 20
ft., is shown on sheet 1, Miscellaneous dam-site surveys, Boise River, 1927, and
the reservoir site on a scale of 2 in. = 1 mile as part of the river survey on sheet
A. The rock canyon walls are nearly vertical, and bedrock is within 50 ft. of the
water surface, as indicated by drillings by the Bureau of Reclamation in three
holes. The country rock is granite, and there seems to be no question as to the
feasibility of the site in a geologic sense. The width of the canyon at the water
surface is only 144 ft.; at a point 200 ft. above it is 306 ft. The site is less than 1
mile from a fair road, which parallels the Boise River to a point a short distance
below the site. The land that would be flooded is suitable chiefly for grazing.
The only improvements that would be flooded are a Forest Service trail and a
trail bridge.
The site appears to be particularly well adapted for an arched dam. In the
following table the yardage in the dam is based on a gravity type structure for a
height of 200 ft., above which a constant-radius arch dam has been assumed:

Altitude (feet)

3,450..3,500 .. ___ .
3,550
._.
3,600
_
3,650-.
__
3,700
_____

-

_
._

__
_ ....

Height of
dam above
water surface

Area of
reservoir

Capacity
of reservoir

Feel

Acres

Acre-feet
0

100
150
200
250
300

0

80
255
465
770
1,090
1,490

Cubic
yards in Per acreconcrete
foot
dam (total)

2,000
10,400

28,500
59,300
106, 000
170, 000

146,000
243,000
310,000

2.5
2.3
1.8

The drainage area above the site is 816 square miles, with a mean annual run-off
of approximately 895,000 acre-ft., or 42.5 percent of the total run-off of the Boise
River above the main diversion dam.
After meeting normal irrigation demands, as of 1930, with present storage in
the Arrowrock and Deer Flat Reservoirs, it would have been possible to store
on the average 50,000 acre-ft. 7 years out of 8, 100,000 acre-ft. 4 years out of 5,
and 150,000 acre-ft. 2 years out of 3. During years of abnormally low water, such
as 1905, 1924, 1926, 1929, 1930, and 1931, little if any water could have been
stored.
If there is to be no additional irrigation development in the Boise River Basin
this site could be utilized as a combined power and storage project. By constructing a dam to the 3,690-ft. contour, using the capacity between altitudes of 3,600
and 3,690 ft. for storage of 100,000 acre-ft., and installing water wheels to a capacity of 1,000 sec.-ft. (flow for 30 percent of the time) it would be possible to
generate during the average year 85,000,000 kilowatt-hours, at 80 percent efficiency, with a 100 percent load factor, of which 15,000,000 kilowatt-hours would
be derived from storage. The head would range from 200 to 290 ft. and average
240 ft.
Present Q90, 300 sec.-ft.; Q50, 470 sec.-ft.; corresponding power capacity with
240-ft. head, 5,800 and 9,000 hp. With regulation, Q90, 490 sec.-ft.; Q50, 710
sec.-ft.; corresponding power capacity, 9,400 and 13,600 hp.
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During years of normal run-off power operations could be carried on, and
normally 20,000 to 40,000 acre-ft. would be made available for late summer
irrigation use. During years of deficient run-off, however, no regulation would
be possible, and the power output would be cut practically to zero.
Alexander Flats reservoir site, Idaho (12HD 2). The only open valley along
the Middle Fork of the Boise River in which any large amount of storage could
be obtained is at Alexander Flats, in the N% T. 5 N., R. 8 E., the dam site being
in the NE% sec. 24, T. 5 N., R. 7 E., at a point 31 miles above the Arrowrock
Dam. In 1910 the United States Bureau of Reclamation made a survey of the
dam site on a scale of 1 in. = 100 ft., with a contour interval of 10 ft., and a survey
of the reservoir on a scale of 1 in. = 600 ft. This survey was made from an assumed
altitude. The 1927 river survey indicates that about 34 ft. should be added to
the Bureau of Reclamation altitudes to make them correspond with altitudes
above sea level. The dam^site survey and cross section are reproduced on a
scale of 1 in. = 400 ft. on sheet 1 of the Boise River surveys, 1927. The reservoir,
as part of the river survey, is shown on sheet A on a scale of 2 in. = l mile; contour interval 25 ft. on land and 5 ft. on water surface. (See pi. 18 for relation of
reservoir to other reservoir and power sites.)
Area and capacity at Alexander Flats site
Altitude (feet)
3,733..... .. ... .. ..
3,760. __ -- .____ __ ..
3,780..... ................
3,800........................
3,820..

Capacity

Area
Acres

0

50
125
197

Acre-feet
40
2,300
5,500
10,000

Altitude (feet)
3,840
3,860
3,880
3,900

Area

Capacity

Acres
330

Acre-feet
15,800

425
520
620
670

23,200
33,000
44,600
50,000

The dam site is in the granite canyon in the NE)£ sec. 24, T. 5 N., R. 7 E.
There are two locations for a dam a lower one at mile 30.75 (see sheet A),
altitude of water surface, 3,717 ft.; and one 1,700 feet upstream, altitude of water
surface, 3,732 ft. The lower section is the narrower one of the two, having a
crest length of 580 ft. at 3,910 ft., 193 ft. above the water surface. The upper
section has the advantage that a rock-fill dam could be constructed with a flood
spillway at the left and discharging flood waters into a small gulch opening into
the river 900 ft. below the site. This section, however, seems best adapted for
a dam to an altitude of 3,894 ft., 162 ft. above the water surface, at which the
storage capacity would be about 40,500 acre-ft. A concrete dam at the lower
section would contain about 3.2 cubic yards of concrete per acre-foot of capacity
for a dam to impound 50,000 acre-ft., and a rock-fill dam at the upper section
would contain about 9.4 cubic yards of rock per acre-foot of capacity for a dam
to impound 40,500 acre-ft. The side walls are of fair granite, and not much
surface clearing would be required. Borings at the upper section by the Bureau
of Reclamation indicate that bedrock is less than 25 ft. below the water surface.
The site is 50 miles from a railroad and 10 miles from a dirt highway. Practically all the area that would be flooded is suitable only for grazing and is now so
used.
The drainage area above the site is 350 square miles, and the mea"n annual
run-off is estimated to be 435,000 acre-ft. The mean annual run-off has varied
from a maximum of 530,000 acre-ft. in 1921 to a minimum of 198,000 acre-ft.
in 1924.
About 50,000 acre-ft. could have been stored every year, but unless storage
was held over no benefit would be obtained during years of low water when the
flow was not sufficient to utilize the Arrowrock and Deer Flat Reservoirs to
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capacity. If the site were used entirely for regulation for power, without any
interference with irrigation, the Q90 would be increased from 140 to 260 sec.-ft.
and the Q50 from 220 to 340 sec.-ft., and at the same time during normal years
the natural flow would be increased by 20,000 acre-ft., which would be available
for late irrigation use. During years of extremely low water little power benefit
could be obtained from storage without affecting prior irrigation rights.
As the upper site can be developed by means of a rock-fill dam, it seems well
adapted for development for power alone. Under such a method a capacity of
20,000 acre-ft. could be obtained by fluctuating the head between altitudes of
3,850 and 3,894 ft. with a minimum power head of 118 ft. and a maximum of
162 ft. The power capacity under such a scheme cf development would be as
follows (average head, 140 ft.; 70 percent efficiency):
Flow (second-feet)
Q90

With 20,000 acre-feet storage at site _____________

140
190

Q50
210
260

Horsepower
90 percent 50 percent
of time
of time
1,570
2,180

2,350
2,910

Graham reservoir site, Idaho (12HD 3). The North Fork of the Boise River
in the 10-mile stretch between its source and the mouth of Johnson Creek flows
in an open valley differing materially from the continuous canyon section downstream from Johnson Creek. The valley immediately above the mouth of
Johnson Creek, in which the Graham ranger station is located, is wider than the
average and would have storage possibilities if there were a dam site. In 1910
the Bureau of Reclamation made a survey for several miles above Johnson Creek
on a scale of 1 in. = 600 ft. This survey was made on an assumed altitude. The
river survey of 1927 indicates that about 5,536 ft. should be added to the altitudes determined by the Bureau of Reclamation to make them correspond with
altitudes above sea level. By means of this reduction factor the 1910 survey has
been reduced to a scale of 2 in. = l mile and is made part of the North Fork
survey (sheet B, Boise River survey, 1927). Unfortunately there is no outstanding dam site at the mouth of Johnson Creek. The banks retain their steep slopes
for about 80 ft., above which the left bank rises slowly along a ridge of unconsolidated material which has apparently been deposited on the bedrock of the North
Fork Valley by Johnson Creek.

Area, capacity, and width of cross section at Graham site
Altitude (feet)

5,537...

Area

Acres

5,540..
5,560-----..- -5,5805,600-.

0

2
35
152

Capacity

Width of
cross section at
dam site

Acre-feet

Feet

0
370
1,570
3,940

15
80
302

380
483

Altitude (feet)

5,620..- _
5,640.
5,660..
5,680
5,700..

Area

Capacity

Acres
245

Acre-feet
7,910
13,900
22,000
32,000
43.800

355
455
545
640

Width of
cross section at
dam site
Feet

700
1,680
2,680
2,990
3,300

A rock-fill dam to store 35,000 acre-ft. would contain nearly 1,000,000 cubic
yards of material. The feasible capacity is limited to less than 8,000 acre-ft.,
and even for this capacity the size of the dam seems out of proportion to the
benefits to be obtained.
50503 35 7
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The first narrow section in the valley downstream from Johnson Creek is at
mile 34.35 above the mouth of Lodgepole Creek, where the altitude of the water
surface is 5,453 ft. A dam at this point 247 ft. high, raising the water to the
5,700-ft. contour, would create a reservoir having the following area and capacity:
Area and capacity at mile 34-35
Altitude (feet)
5,453. _ .. __ -. . ....
6,520..... ..
.....
5,540
. ...
5,560
..
5,580
...
5,600
................

Area

Capacity

Acres

0

85
118
168
235
330

Acre-feet

0

2,400
4,470
7,300
U Af)n
17 000

Altitude (feet)
5,620

5,640
5,660
5,680
5,700

. ___ .....
____ ....
.-

Area

Capacity

Acres
480

Acre-feet
25,100

625
745
865
1,015

36,200
49,900
66,000
84,700

The drainage area of the North Fork of the Boise River, including Johnson
Creek, is 84 square miles; the mean annual run-off is estimated at 131,000 acreft., and the mean annual discharge at 180 sec.-ft., ranging from a maximum of
181,000 acre-ft. in 1921 to a minimum of 59,600 acre-ft. in 1924. About 35,000
acre-ft. could be stored without affecting prior irrigation rights. Such a capacity, if used for power regulation, would increase the Q90 from 45 to 105 sec.-ft.
and the Q50 from 70 to 140 sec.-ft. To obtain this capacity would require a
dam 205 ft. high, with a crest between 800 and 900 ft. long. There are no
especially good abutments at this site, and a dam of this size is considered to be
out of proportion to the benefits which could be obtained. For the purpose of
the present study the Graham storage site or other stretches of the river in the
vicinity of Johnson Creek are not considered feasible for storage, either for
irrigation or for power.
Barber Flats reservoir site, Idaho (12HD 4). The only open valley along the
North Fork of the Boise River below the mouth of Johnson Creek is at Barber
Flats, in sees. 3 and 6, T. 5 N., R. 8 E. (unsurveyed), and sees. 29 and 32, T. 6
N., R. 8 E., 14 miles above the junction of Middle and North Forks. A dam
site is located in the NEJ4 sec. 6, T. 5 N., R. 8 E., at the lower end of the flats.
During 1910 the Bureau of Reclamation made a survey of the reservoir site on
a scale of 1 in. = 600 ft. and a survey of the dam site on a scale of 1 in. = 100 ft.
The reservoir site was resurveyed and is shown on sheet B of the Boise River
survey, 1927, and a reproduction of the dam-site survey on a scale of 1 in. = 400
ft. appears on sheet 1.

Area and capacity at Barber Flats site
Altitude (feet)
4,081
........... ......
4,100 . _ ... ....... ....
4,125
4,150. _ ... .... .... ........ .
4,175 _ .
...

Area
Acres

Capacity
0

10
78
305

Acre-feet

0

95
1,200
4,420
10, 470

Altitude (feet)

4,225. __ . __ ..
4,250
_
4,275
. _ .......
4,300
___ ....

Area

Capacity

Acres
420

Acre-feet
19, 520

485
580
637
737

30,800
44, 100
59,400
76,500

Practically all of the area that would be flooded is suitable only for grazing
and is now so used.
The dam site surveyed by the Bureau of Reclamation is immediately at the
lower end of Barber Flats. The dam site surveyed by L. L. Bryan and shown
on sheet 1 is 2,000 ft. downstream, at a point where the physical features seem
to be better adapted than at the upper site. The altitude of the water surface
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at the upper site is 4,097 ft. and at the lower site 4,081 ft. The crest length at
the upper site at an altitude of 4,250 ft. (153 ft. above the water surface) is
about 538 ft., as compared with 463 ft. at the lower site. Both sites are well
adapted to dams between 150 and 175 ft. high. If an altitude of 4,250 ft. is
considered a feasible limit, a capacity of about 44,000 acre-ft. could be obtained.
A concrete dam to this altitude at the lower site would contain about 2.4 cubie
yards per acre-ft. of maximum capacity, and a dam at the upper site 2.7 cubic
yards.
No borings have been made at either site. However, in this stretch of the
North Fork granite predominates, and at the lower site there are on the left
bank 2 granite outcrops, 1 below and 1 above the center line, with granite
wash between, and on the right bank a continuous granite outcrop extending
100 ft. from the water, with granite wash above. The site is about 50 miles
from a railroad, and the greater portion of the distance would be over steep,
rocky roads.
The drainage area above the site is 325 square miles. The mean annual runoff is estimated to be 380,000 acre-ft., ranging from a maximum of 526,000 acreft. in 1921 to a minimum of 173,000 acre-ft. in 1924.
About 50,000 acre-ft. could have been stored every year. This capacity could
be obtained with a dam 139 ft. high, to an altitude of 4,260 ft. Such a dam would
back water to mile 18.2, in sec. 20, T. 6 N., R. 8 E., just below the Crooked River.
Unless storage were held over no benefit would be obtained during years of low
run-off when the flow was not sufficient to utilize the Arrowrock and Deer Flat
Reservoirs to capacity. If the site were used entirely for regulation for power,
without any interference with irrigation, the Q90 would be increased from 130
to 230 sec.-ft. and the Q50 from 200 to 305 sec.-ft., and at the same time, during
normal years, the natural flow would be increased by about 20,000 acre-ft., which
would be available for late irrigation use. During years of extremely low water
little power benefit could be obtained from storage without affecting prior irrigation rights. If development for power alone is considered at the Barber Flats
reservoir site, a capacity of 24,000 acre-ft. could be obtained by fluctuating the
head between altitudes of 4,200 and 4,250 ft., with a minimum power head of
119 feet and a maximum of 169 feet. The power capacity under such a scheme
of development (average head, 144 ft.; 70 percent efficiency) would be as follows:
Flow (second-feet)
Q90
130
180

Q50
200
250

Horsepower
90 percent
of time

50 percent
of time

1,500
2,070

2,300
2,880

Bascum Ranch reservoir site, Idaho (12HD 5). About 7% miles above Featherville the South Fork of the Boise River opens into a stretch known as Bascum
Flats. It would be possible to build a dam at the head of the canyon section
immediately below Willow Creek, creating considerable storage over the flats.
Two sites have been surveyed in T. 3 N., R. 11 E., one immediately at the head
of the canyon by the Bureau of Reclamation and one about 1,500 ft. downstream,
at mile 75.5, under the direction of the writer. As both sites appear to be equally
adaptable for a dam and the lower section is generally narrower, that one alone
will be discussed. A map of the site is shown on sheet 1 of the Boise River
survey, 1927, and the area flooded on sheet D. The altitude of the water
surface is 4,732 ft.
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Area and capacity at Bascum Ranch site
Altitude (feet)
4,732.. . __ ..... _ ........
4,775
4,800
4,825.

....

Area
Acres

Capacity
0

98
212
382

Acre-feet

0

1,440
5,320
12,700

Altitude (feet)

4,850
4,875
4,900
4,925. _ . _

Area

Capacity

Acres
548

Acre-feet
24,400

760
1,010
1,190

40,700
62,800
90,300

The site seems particularly well adapted for a dam to raise the water to an
altitude of 4,900 ft. (170 ft. above the water surface), at which 1,010 acres would
be flooded and a capacity of 62,800 acre-ft. obtained. The bedrock at the site
is granite, the site being apparently entirely north of the lava formation. There
are very prominent granite outcrops on both sides. The mantle of soil and granite
fragments on the remainder of the bedrock is believed to be shallow. A concrete
dam 170 ft. above the water surface would contain about 166,000 cubic yarda, or
2.64 cubic yards per acre-foot. A rock-fill dam would contain about 534,000
cubic yards, or 8.5 cubic yards per acre-foot. The dam site is on a good road
extending east from Featherville. Alfalfa is grown on about one-third of the
area that would be flooded; the remainder is suitable only for grazing.
The drainage area above this site is 449 square miles. The mean annual run-off
is estimated to be about 447,000 acre-ft., with a variation from a maximum of
611,000 acre-ft. in 1921 to a minimum of 200,000 acre-ft. in 1924.
If the dam were constructed to the 4,925-ft. level (193 ft. above the water
surface), all of the head between this site and the power site at the mouth of
Beaver Creek (12HD 18) would be utilized. Under such a method of development a capacity of 62,000 acre-ft. could be obtained in a 70-foot range of stage
between altitudes of 4,925 and 4,855 ft. The altitude of the water surface at the
dam site is 4,732 ft., so that a constant power head of 123 ft. could be obtained,
and this figure has been used in determining the potential power value. The
average power head would probably be about 150 ft. The potential power of
the Bascum site, utilized for storage for power rather than storage for irrigation
(minimum gross head, 123 ft.; 70 percent efficiency), is as follows:
Flow (second-feet)
Q90
160
275

Q50

235
360

Horsepower
90 percent 50 percent
of time
of time
1,800
2,700

2,310
3,540

Casey Ranch reservoir site, Idaho (12HD 6). The South Fork of the Boise River
throughout the 15-mile stretch below Featherville flows almost due south in a
wide valley, the channel is braided to a considerable extent, bottom lands are
irrigated, and the characteristics are decidedly different from those of the canyon
section either upstream or downstream. The one exception is in sees. 7, 8, and
18, T. 2 N., R. 10 E., in the vicinity of Dog Creek and Tollgate Creek, between
miles 60 and 62. (See Boise River survey, 1927.) Near the mouth of each of
these creeks in the NEK sec. 7, and the NE>£ sec. 8, T. 2. N., R. 10 E., are two
short canyon sections. In these contracted sections the bedrock appears to be
lightly mantled, and both of them apparently are satisfactory sites for dams.
The right banks at both sites are granite knolls 200 ft. or more in height,
1,000 ft. long, and between 400 and 500 ft. wide, back of which is a saddle of
unconsolidated material. These rather interesting topographic features are
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clearly shown on the river-survey sheets. There is reason to believe that the
bedrock in these knolls was originally part of the bedrock on the left bank and
was cut through by the river. Upstream from these narrow sections the valley
width averages nearly half a mile. Two locations for dams have been considered one by the Bureau of Reclamation about 1,000 ft. below the mouth of
Tollgate Creek and one by the writer 1,000 ft. below the mouth of Dog Creek.
The features of each of these sites are discussed below.
A survey was made by the Bureau of Reclamation in 1904 of the dam and
reservoir site at mile 60.6, in the NEK sec. IS, T. 2 N., R. 10 E., near the mouth
of Tollgate Creek, which indicated that a dam 150 ft. high would flood 1,450
acres and store 64,400 acre-ft. The altitude of the water surface at the dam site,
according to the 1927 river survey, is between 4,270 and 4,275 ft. The dam site
proper extends from the left bank to a point on the upstream end of a granite
knoll. The survey was apparently not extended to the west of the knoll, where
there is a saddle about 130 ft. above the water surface at the dam site. The
crest length of a dam 150 ft. above the water would be 1,400 ft. In view of the
fact that the crest length is materially less at the upper or Dog Creek site, the
geologic conditions are apparently as good, and the same storage capacity could
be obtained, further consideration is not given to the Tollgate Creek site.
The writer directed a survey of the site at the mouth of Dog Creek on a scale
of 1 in. = 400 ft. The area that would be flooded is shown on sheets C and D
and the dam site on sheet 1 of the Boise River survey, 1927. The altitude of the
water surface is 4,305 ft.

Area and capacity at Dog Creek site
Altitude (feet)

4,305.......................
4,325......... ...........

4,350 __ ....................
4,375 __ ....................
4,400. _-.-..._...--....._

Area
Acres

Altitude (feet)

Capacity

0

28

185
405
713

Acre-feet

0

280
2,940
10, 300
24,300

4,425 __ . ___ ..........
4, 450 __ -.-.
.
4,475 __
. 4,500. _____ - ___ ........

Area

Capacity

Acres
1,020
1,350

Acre-feet
46,000

1,650
2,040

75, 600
113,000
159,000

This site seems adapted for a dam raising the water to an altitude of 4,450 ft.
(150 ft. above the water surface), creating a capacity of about 75,600 acre-ft. A
dam to an altitude of 4,450 ft. would have a crest length of about 710 feet across
the main channel, and it would be necessary to build also a low dam of about the
same length across the saddle west of the main channel. Granite is exposed to a
considerable extent on both sides of the main channel and where not exposed is
believed to be lightly covered with soil and granite talus. It is believed that a
few borings would indicate suitable rock for foundation and abutments. In the
saddle section bedrock is not exposed and in all probability is rather deeply
overlain by unconsolidated material. Detailed borings should be made of the
saddle to determine the possibility of reservoir leakage and the feasibility of
the saddle for a spillway section. If concrete were used for both sections about
162,000 cubic yards would be used, or 2.14 cubic yards per acre-foot stored.
In view of the fact that a lower spillway section can be used over the saddle, the
site seems adapted to a rock-fill dam for the main channel and concrete overflow
section at the saddle. The rock-fill dam would contain about 430,000 cubic yards,
or 5.7 cubic yards per acre-foot; in addition there would be about 21,000 cubic
yards of concrete in the spillway section.
The site is on the main highway between Mountain Home, Featherville, and
Atlanta. About 4 miles of this road would be flooded, also between 750 and
1,000 acres of improved ranch land with accompanying structures, including
the developments at the Price Hot Springs.
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The drainage area about this site is 635 square miles. The mean annual run-oft
is estimated at about 568,000 acre-ft., with a variation from a maximum of 775,000
acre-ft. in 1921 to a minimum of 253,000 acre-ft. in 1924. The flow past the site
has been sufficient to fill the reservoir every year. Unless storage were held
over, no benefit to irrigation could be obtained during years when the flow was
not sufficient to utilize existing storage. If this storage site were used entirely
for regulation for power to a capacity of 75,600 acre-ft., without interference with
irrigation demands, the Q90 would be increased from 205 to 360 sec.-ft. and the
Q50 from 295 to 450 sec.-ft. During years of extremely low flow little power
benefit could be obtained from storage without adversely affecting irrigation
rights. Holdover storage at this site could be used for lands in the vicinity of
Mountain Home, or in connection with the diversion of water of the Salmon
River into the South Fork Basin this reservoir could be utilized for the regulation of the water diverted.
If the Dog Creek site is developed for power instead of for storage for irrigation the most feasible plan of development would probably be to build the main
dam to an altitude of only 4,400 ft. (97 ft. above the water surface) and take a
penstock out through the saddle on the left bank in the NE% sec. 7, T. 2 N., R.
10 E., to a point through the Tollgate Creek saddle, with a power house near the
center of sec. 18, T. 2 N., R. 10 E.; altitude of water surface, 4,255 ft.; total
length of penstock, 6,500 ft.; additional head obtained by the penstock, 48 ft.;
total head, 145 ft. The site is on the main highway. No heavy rock work would
be involved in the penstock location. The potential power based on the natural
flow and also with storage of 62,800 acre-ft. at the Bascum site (12HD 5), at a
gross head of 145 ft. and 70 percent efficiency, is shown below.
Flow (second-feet)
Q90
205
320

QSO

295
420

Horsepower
90 percent
of time
2,380
3,710

50 percent
of time
3,420
4,870

Anderson Ranch reservoir site, Idaho (12HD 7). In the SEK sec. 1, T. 1 S.,
R. 8 E., on the South Fork of the Boise River, is a site for a dam that would
create considerable storage in the open valley lying between Little Camas Creek
and Fall Creek. The storage possibilities of this site have apparently not been
discussed heretofore. The dam site is in the canyon section, about 8,000 ft.
downstream from Little Camas Creek. A survey on a scale of 1 in. = 400 ft. is
shown on sheet 1 of the Boise River survey, 1927, and the section of the river
that would be embraced within the reservoir is shown on sheet C. No geologic
examinations have been made at the site. The granite of the valley is largely
covered with lava, but at numerous places through the canyon the granite predominates. At the dam site there are three large granite outcrops on both
sides of the river, which are topped at a considerable altitude by the lava rim.
To what extent the granite persists under the lava talus that mantles a large
part of the site can be determined only by borings.
Although conditions at this site are somewhat similar to those at the Raspberry-Joy site (12HD 8), they are not believed to make storage impracticable.
Less extensive borings should determine rather accurately the feasibility of the
dam site. The ability of the area flooded to hold water must also be determined.
In a stretch between 4 and 5 miles above the dam site, in sees. 21 and 28, T. 1
N., R. 9 E., cavernous lava flows are exposed through which leakage may occur.
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These flows are at an altitude of about 4,000 ft., some 120 ft. higher than the
dam site. It is evident that very detailed geologic examination should be made
to determine leakage possibilities in these exposed lava flows.
The altitude of the water surface at the dam site is 3,880 ft.
Area and capacity at Anderson Ranch site
Altitude (feet)
3,880... .................. ...
3,900.... ....................
3,950____ .......... _ ...

Area

Acres

Capacity

0

40
275

Acre-feet

0

400
8,280

Altitude (feet)

4,000
4,050
4,100 . _ . .. .. __

Area

Capacity

Acres
652

Acre-feet
31,400

1,160
2,100

76, 700
158,000

The site seems well adapted for a dam to raise the altitude of the water to
the 4,050-ft. contour (170 ft. above present water surface), at which a capacity
of 76,700 acre-ft. would be obtained. A concrete dam to this level would contain about 149,000 cubic yards, or 1.94 cubic yards for each acre-ft. stored, and
a rock-fill dam with slopes of 1:1 and a top width of 20 ft. would contain about
450,000 cubic yards, or 5.9 cubic yards per acre-ft. stored. The site is a little
over a mile from a highway extending north from Mountain Home and down
Little Camas Creek. A dam to an altitude of 4,050 ft. would produce backwater to the line between T. 1 N., R. 9 E., and T. 1 N., R. 10 E., a distance of
9 miles by river. Throughout the greater part of the distance the main highway
would be flooded, as well as the Anderson ranch, one of the largest along the
lower South Fork. The highway could either be relocated higher, or the Camas
Prairie road, which comes up Louse Creek, could be made the main highway.
The drainage area above this site is about 980 square miles; the mean annual
run-off is estimated to be about 742,000 acre-ft., with a variation from a maximum of 1,010,000 acre-ft. in 1921 to only 329,000 acre-ft. in 1924. With the
recorded flow past the site the reservoir could have been filled every year. Unless
storage were held over no benefit to irrigation could be obtained during years
when the flow was not sufficient to utilize existing storage. If the site were used
entirely for regulation for power to a capacity of 76,700 acre-ft. without any interference with irrigation demands, the Q90 would be increased from 270 to 440
sec.-ft. and the Q50 from 390 to 550 sec.-ft. Holdover storage at this site could
be used for lands in the vicinity of Mountain Home or, in case of diversion of
Salmon River water into the South Fork, to redistribute the flow diverted.
If it were not for the possibility of unfavorable geologic conditions which may
exist at the dam site and in the lava flows at an altitude of 4,000 ft., it would
be practicable to set up a power scheme whereby a fairly high dam could be
used, creating both storage and power head. In view of the geologic uncertainties,
however, head for power alone is considered, predicated on the assumption that
geologic examination will indicate the possibility of excessive leakage in the lava
field at an altitude of about 4,000 ft. but a tight dam site below this altitude.
A head of 120 ft. can be obtained with a dam having a crest length of 500 ft.
Less extensive highway relocation would be required, but about the same amount
of agricultural land would be flooded as with a dam 50 ft. higher.
The potential power at a head of 120 ft. and 70 percent efficiency is shown
below.
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Horsepower

Mow (second-feet)
Q90

Q50

270
390

90 percent 60 percent
of time
of time

390
600

2,590
3,750

3,760
4,800

° Bascum ranch reservoir site (12HD 5) assumed to be developed for power with effective capacity of
62.800 acre-!t.

Raspberry-Joy Reservoir site, Idaho (12HD 8). From the backwater of the
Arrowrock Reservoir in about sec. 34, T. 3 N., R. 6 E., upstream to Trail Creek,
a distance of 13 miles, the South Fork of the Boise River is deeply intrenched
in a lava canyon. Above Trail Creek the canyon is open and there is bottom
land, a considerable portion of which is irrigated, the largest tract being embraced
within the Joy ranch. This small basin offers opportunity for storage provided
a dam could be constructed in the lava canyon below Trail Creek. The most
logical location for a dam appears to be in the SE% sec. 30, T. 2 N., R. 7 E., just
above the mouth of Raspberry Creek and 4^ miles downstream from the upper
end of the lava canyon. A survey was made of the dam site on a scale of 1 in. =
400 ft. and is shown on sheet 1 of the Boise River survey, 1927. The section of
the river that would be embraced within the reservoir site is shown on sheet C.
The drainage area above the site is 1,090 square miles, and the flow is the same
as that recorded for the gaging station on the South Fork of the Boise River near
Lennox, which indicates a mean annual run-off of 796,000 acre-ft. and a variation
from a maximum of 1,090,000 acre-ft. in 1921 to a minimum of 354,000 acre-ft. in
1924.
Altitude of the water surface at the dam site, 3,477 ft.; at the mouth of Trail
Creek, 3,592 ft. As the river is in a canyon between these altitudes, no appreciable storage can be obtained without a high dam to flood the area above Trail
Creek.
Area and capacity at Raspberry-Joy site
Altitude (feet)
3,475.... ....................
3,500.. ......................
3,550.... __ . _ ....... .....
3,600....... ____ , .... .

Area

Acres

Capacity

0

15
58
197

Acre-feet

0

172
2,000
8,370

Altitude (feet)
3,650...... ___ .....

3,700..... ...............
3,750.. .... .._____.. ..,..
3,800.. ........ _ ..........

Area

Capacity

Acres
690

Acre-feet
30, 550

1,110
1, 680
2,340

75, 500
145,000
246, 000

The site is adapted for a dam to an altitude of 3,750 ft., raising the water
surface 275 ft. at the dam site and 158 ft. at the mouth of Trail Creek. Development to this altitude would not affect the Indian Point power and diversion site
(12HD 20). A straight nonoverflow concrete dam would contain about 190,000
cubic yards, 1.31 cubic yards per acre-foot of capacity, which is materially less
than at any other site in the basin. The site is on a fair highway branching off
from the road between Boise and Mountain Home. Geologic conditions at the
site are so uncertain that an examination was made on July 25, 1928, by O. E.
Meinzer and H. T. Stearns, of the Geological Survey. The following geologic
details are briefed from an unpublished report dated July 26, 1928.
Three kinds of rock occur in the reservoir site granite, extrusive basalt, and
river deposits of gravel and silt. Into the granite country rock the South Fork
cut a broad and very deep valley. This valley became flooded to a depth of
about 1.000 feet by basaltic lava. The basalt extends far beyond the limits of
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the reservoir site, both upstream and downstream. The South Fork then cut a
new valley within the old one to a depth of about 1,000 ft. This second valley
was formed chiefly in the basalt, but in some places the stream cut into the
granite on the south side.
After the second valley had been formed, it was in turn flooded by basaltic
lava, which apparently entered from the north at some point in the reservoir site.
This lava flowed downstream at least several miles beyond the Raspberry Dana
site and upstream to a point within about a mile from the mouth of Blind Creek,
where it apparently came to an abrupt end. The river was dammed by this lava
flow and formed a lake, in which were deposited the gravel and silt that now form
conspicuous terraces.
In the course of time the river cut a new canyon, chiefly in the younger basalt.
In the stretch from the Raspberry Dam site upstream to the end of the younger
basalt bed this canyon is 300 to 400 ft. deep. It is narrow and precipitous.
The younger basalt that was not eroded away forms a terrace chiefly on the
north side of the river. Back of this terrace is the escarpment of older basalt,
several hundred feet high.
The granite at the dam site is essentially impermeable, and where it is not
weathered it forms a firm and secure foundation for a dam. The basalt, on the
other hand, is full of large holes, which may carry water in great quantities.
The dam site is at a point where the river flows through a very narrow and
steep gorge which, except near the top, is cut through granite. So far as the
construction of the dam is concerned the site appears to be satisfactory. However, it is fairly evident that the second valley the valley into which the younger
lava flowed was north of the north abutment of this dam site, and that at this
point the river had been deflected so far to the south by the younger lava that
it cut a notch into the granite of the south wall of the original valley. Hence
it is believed that if a dam were built at the Raspberry site extensive leakage
would be likely to occur through the younger basalt that lies in the ancient valley
north of the dam site.
A series of test holes drilled on the terrace formed by the younger basalt
between this dam site and the granite exposure to the north would reveal the
depth to the bottom of the second valley and the extent of basalt below the crest
of the proposed dam. However, such test drilling is not recommended, because
of the heavy cost of drilling the deep holes that would be required and because
of the strong probability of finding unfavorable conditions.
Because of the danger of excess loss of water by percolation through the basalt
it is believed that the construction of a high and expensive dam, such as has
been suggested at the Raspberry site or any other site in the same vicinity, is
inadvisable.
With regard to holdover storage, it would appear that the site is not particularly attractive. There is, of course, the possibility of building a lower dam of
the rock-fill type at the head of the canyon in sec. 10, with the idea that the
flow would be retarded and gradually seep through the basalt to appear in the
Arrowrock Reservoir. At the head of the inner canyon the basalt is well
exposed, and it seems to.be very cavernous at some horizons. If a dam were
built at this point, the water in the reservoir would doubtless escape in large
volumes through the basalt. It seems probable that all the flow would eventually
reach the Arrowrock Reservoir. Such a method of regulation is of uncertain
efficiency and might be infeasible, especially when it is considered that there are
other sites at which holdover storage can be obtained probably as economically
as at this site.
In view of the fact that the site is considered infeasible, it is not considered
further with respect to either storage or power possibilities.
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Little Smoky reservoir site, Idaho (12HD 9). In connection with examinations
for the purpose of locating reservoir sites in the Boise River Basin, a survey
was made of a site on Little Smoky Creek in the vicinity of Worsewick Hot
Springs, about 8 miles upstream from the junction of Big Smoky and Little Smoky
Creeks. This survey was made OH a scale of 1 in.=400 ft., with an assumed
datum. It has been reduced to the river-survey scale, 2 in. = l mile, and is
shown on sheet D of the Boise River survey, 1927. A cross section of a dam
site immediately below the mouth of Worsewick Creek, at the lower end of the
valley, indicated a crest length of about 360 ft. for a dam 100 ft. high. The
bedrock at this site is considerably mantled with earth and loose rock. About
2,500 ft. below the mouth of Worsewick Creek the bedrock is more nearly free
from cover and the cross section generally narrower. There is about a 20-ft.
fall between the upper and lower sites. If storage is ever contemplated on
Little Smoky Creek, the lower site should be considered, as from superficial
examination it seemed to be the better site.
Area and capacity at Little Smoky site
Altitude (feet)

Area

5,940
5,960 __
_ _ ..
5, 980 _ .... .. _ .... __ ..

Capacity

Acres

0

47
o<5

Acre-feet

0

460
1,920

Altitude (feet)
6,000... .......
_
6,020 _
.
6,040

Area

Capacity

Acres
135

Acre-feet
4,250

200
260

7,550
12,100

All the area that would be flooded is a flat suitable only for grazing. The
feasible capacity probably does not exceed 10,000 acre-ft. The mean annual
run-off is at least 40,000 to 50,000 acre-ft., of which probably 30,000 acre-ft.
occurs during the spring break-up.
There is no doubt that, if the necessity arose, the site could be used for holdover storage of 10,000 acre-ft.
Storage possibilities in the vicinity of Big Smoky and Little Smoky Creeks. The
headwaters of the South Fork of the Boise River and Big Smoky and Little
Smoky Creeks flow generally in comparatively broad valleys. Any stretch of
these valleys may therefore provide possibilities for storage if suitable sites for
dams can be found. In order to indicate what those possibilities are, computations have been made to indicate the storage that could be obtained by dams
both above and below the junction of the South Fork and Big Smoky Creek:
Area and capacity at mile 2.55, Big Smoky Creek just below mouth of Little Smoky
Creek
Altitude (feet)
6,450
5,500-

.

Area
Acres
.

Capacity
0

190

Acre-feet

0

4,750

Altitude (feet)
5,550 _ ....
5, 600___ - .

_

Area

Capacity

Acres
420

Acre-feet
20,000

775

49,800

Whatever bedrock there may be at the dam site is deeply mantled with earth.
The crest length would exceed 1,000 ft.
Area and capacity at mile 0.5, Big Smoky Creek just above junction with South
Fork
Altitude (feet)
5,375
5,400___ ..................
5,450_____ ........ ___ ..

Area
Acres

Capacity
0

28
120

Acre-feet

0

3>U1

4,050

Altitude (feet)
5,500

5,550
.
5,600. _ .... ___ ..

-

Area

Capacity

Acres
405

Acre-feet
17,200
44,400
88,100

680
1,070
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Storage to an altitude of 5,600 ft. would require a main dam 225 ft. high,
with a crest length of 825 ft., and a spillway section across the saddle between
Smoky Creek and the South Fork 500 ft. long, with a maximum height of 70 ft.
More bedrock is exposed at this section than at the section just below the mouth
of Little Smoky Creek,
Area and capacity at mile 91.2, on South Fork, 3,000 feet below mouth of Big
Smoky Creek
Altitude (feet)
5,332... __ ..
5,350-...-.....
5,400-. ...
5,450... .

Capacity

Area
Acres

0

20
130
313

Acre-feet
180
3,930
15,000

Altitude (feet)

Area

Capacity

5,500. .... . ... . .... ... ... ....

Acres
705

Acre-feet
40,400

5,550- _ - ___ .... _
5,600

1,280
1,970

90,200
171, 000

A dam 270 ft. high to create a capacity of 171,000 acre-ft. would have a crest
length of somewhat less than 1,000 ft. The bedrock is largely covered with a
mantle of earth and talus.
OWYHEE RIVER BASEST

The completion of the Owyhee Keservoir (12HE 1) in 1932 provided
sufficient storage on the Owyhee River to regulate the river as far as
irrigation near the mouth is concerned. Additional storage is, however, desirable in Nevada above the Duck Valley Indian Reservation
for irrigation on the reservation. Smaller reservoirs on minor tributaries to the Owyhee River are also essential to an increase in irrigated acreage. The United States Geological Survey has made no
reservoir surveys in the Owyhee River Basin. The subjoined descriptions are based on examinations and surveys by the United
States Indian Service, the United States Bureau of Reclamation, and
individuals.
Reed Creek reservoir site, Nevada (12HE 1). In connection with the determination of the possibilities of additional irrigation on the Duck Valley Indian Reservation, preliminary field examinations have been made in the Owyhee River
Basin above the reservation by engineers of the Indian Service. The examinations seem to indicate that the so-called Reed Creek site may have storage possibilities. The dam site is on the East Fork of the Owyhee River in sec. 7, T. 46 N.,
R. 53 E. At this point a dam 100 ft. high would have a crest length of 650 ft. and
a bottom length of 350 ft. An earth dam with 3:1 upstream slope, 2:1 downstream
slope, and 20-ft. top width would contain 250,000 cubic yards. The capacity of
the reservoir would be 30,000 acre-ft. The rock formation is lava, which is fractured to a considerable extent, and geologic examination will be necessary to determine the feasibility of this site. About 3,500 acres in the basin above the
reservation is irrigated. The mean annual run-off at a point above the site ranged
from 39,500 to 120,000 acre-ft. during 1914 to 1926.
In addition to the Reed Creek site there are two other sites upstream, described below.
Wild Horse reservoir site, Nevada (12HE). In Tps. 43 and 44 N., R. 55 E.,
several streams unite in a broad basin. At a possible dam site in the NW% sec. 25,
T. 44 N., R. 54 E., a dam 66 ft. high would have a crest length of 225 ft. and form
a reservoir with an area of 1,830 acres and a capacity of 32,600 acre-ft. Rock is
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exposed on both sides 20 ft. above the water surface. The area that would be
flooded is largely irrigated.
Rattlesnake reservoir site, Nevada (12HE). There is a possible site between
Trail and Allegheny Creeks on unsurveyed land in T. 45 N., R. 54 E., in the
Humboldt National Forest. The basin is small, and a dam 70 ft. high would
have a crest length of 700 ft. and would create a reservoir with a capacity of only
6,000 acre-ft.
Wiseman reservoir site, Idaho (12HE 2). On Deep Creek in sec. 10, T. 12 S.,
R. 3 W., a 20-ft. dam has been proposed, to create a reservoir with an area of 117
acres and a capacity of 743 acre-ft. The water would be used to irrigate lands in
see. 10. Drainage area and run-off indeterminate.
Brace reservoir site, Idaho (12HE 3). In 1921 a reservoir was considered on
Trap Creek, in the Owyhee River drainage basin. A 20-ft. dam was to be constructed in sec. 28, T. 12 S., R. 3 W., forming a reservoir with an area of 60 acres
and a capacity of 600 aere-ft. The stored water was to be used for irrigation.
Drainage area and run-off indeterminate.
Duncan Ferry reservoir site, Oregon (12HE). Prior to the construction of the
Owyhee Dam at the Hole in the Rock site (12HE 1) investigations of two other
possible sites were made jointly by the Bureau of Reclamation and the State of
Oregon the Duncan Ferry site, in sec. 4, T. 31 S., R. 41 E., and the Red Butte
site, in sec. 18, T. 26 S., R. 44 E. The Owyhee Reservoir drowns out the Red
Butte site, and as this reservoir will fully control the run-off of the Owyhee River
the Duncan Ferry site has little if any value. The canyon at the Duncan Ferry
site is 450 ft. wide at the top, with side walls and bedrock of hard basalt. A dam
raising the water 170 ft. would form a reservoir having a capacity of 668,000
acre-ft.
PAYETTE RIVER BASIN

During 1924 and 1925 the United States Geological Survey made
extensive river and reservoir surveys in the Payette River Basin.
These surveys were a part of the nation-wide investigations by the
Geological Survey and were especially opportune, as they resulted
in the location of the Deadwood site, which is now developed and the
stored water from which is used to develop power for irrigation pumping. The studies show that there is several times as much storage in
the Payette River Basin as will apparently be needed for complete
irrigation development. The Payette River is the only large river
opening onto the Snake River Plain which apparently has more flow
than can be used for irrigation within its basin. It is believed that
eventually, although perhaps a long way in the future, part of the
flow of the Payette River may be diverted by tunnels and conduits
into the Boise River area, thus allowing water from the South Fork
of the Boise River to be diverted into the Sunnyside area in the
vicinity of Mountain Home. Although no studies have been made
to show the feasibility of such a scheme, it might possibly be as feasible as diverting water from the Salmon River southward or westward.
If diversion from the Payette River is accomplished, the sites described
below would play an important part.
In general, the North and South Forks of the Payette River flow
through granitic formations, and although detailed geologic exam-
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illations have not been made at the sites here discussed, they are,
unless otherwise stated, believed to be generally feasible in respect to
physical conditions.
All citations of maps refer to the plan and profile surveys made by
the United States Geological Survey in 1924-25.
Upper Payette Lake storage reservoir site, Idaho (12HG 1). Upper Payette Lake
lies in the extreme north end of the North Fork drainage basin, in T. 21 N., Rs.
2 and 3 E. The lake is about \% miles long and 2,000 ft. wide and covers about
280 acres. Its outlet is about 8 miles upstream from the head of Payette Lake.
The drainage area above the outlet is about 38 square miles, all of which lies at
an altitude exceeding 5,500 ft. The greater portion of the basin is heavily timbered with alpine fir of little commercial value. The lake is paralleled on the
west side by a highway running from McCall northward to Burgdorf and Warren,
in the Salmon River drainage basin. With the exception of the highway, which in
places is less than 20 ft. above the water surface, no development has taken place.
Surveys of the Bureau of Reclamation indicate that if the surface of the lake
were raised 80 feet a reservoir would be formed with an area of 600 acres ard a
capacity of nearly 40,000 acre-ft. A dam site exists about 1,500 ft. below the
outlet. The lake may have been formed by a glacial moraine, but borings and
geologic investigations by the Bureau of Reclamation indicate that granite bedrock is near or at the surface. Width at water surface, 50 ft.; at 80 ft. above the
water surface, 750 ft.

Area, and capacity at Upper Payette Lake site
Altitude (feet)
5,100-.. -_
......
5,110.. ___ .................
5,120.. .......... _ ......
5,130 .... __ .............
5,140-...........
.........

Area

Capacity

Acres
283

Acre-feet

376
427
462
492

3,300
7,320
11,800
16, 500

Altitude (feet)
5,150. ___ ......

.......

5,160
5,170_____ ...
.... .
5,180 ____ ......

.

Area

Capacity

Acres
526

Acre-feet
21, 600

556
586
615

27, 000
32, 700
38,700

A flow of practically 100 sec.-ft. could be maintained during an average year
and 70 sec.-ft. during a minimum year. The use of Upper Payette Lake in
connection with storage now developed at Payette Lake would theoretically
assist materially in meeting present demands for power and irrigation at the
Black Canyon Dam. However, experience in connection with the use of developed storage on Payette Lake indicates that losses and wastage due to the
impossibility of effective regulation at such long range would reduce very materially the theoretical benefit shown.
The cost of the dam would be low. The right of way is all in a national forest.
The road along the west shore of the lake would have to be relocated, but this
should be relatively inexpensive.
Payette Lake additional storage, Idaho (12HG). For discussion of the possibilities of increasing the storage of Payette Lake see section on developed
reservoirs (pp. 58-59).
Little Payette Lake additional storage, Idaho (12HG 2). For discussion of the
possibilities of increasing the storage at Little Payette Lake see section on developed reservoirs (pp. 59-60).
Tamarack Falls reservoir site, Idaho (12HG 3). The writer has never seen the
Tamarack Falls site, but consideration has been given by the United States
Bureau of Reclamation to a possible dam site for storage on the North Fork in
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sec. 6 or 7, T. 16 N., R. 3 E. A granite ledge forms a fall between 8 and 10
ft. at low-water stage. A 35-ft. dam providing a freeboard of 10 ft. would have
a crest length of 1,400 ft. The reservoir would have a capacity of about 20,000
acre-ft. and would flood 1,600 acres, 3 miles of highway, and one bridge. The
flow is nearly the same as that from Payette Lake. The site has not been
seriously considered on account of the high cost of development.
Cabarton reservoir site, Idaho (12HG 4). Prior to the construction of the
branch of the Oregon Short Line Railroad between Emmett and McCall, consideration was given by the Interior Department to the possible conflict between
the railroad and the use of the lower end of Long Valley, between Cascade and
Cabarton, for storage. At that time no detailed survey of the reservoir site was
available, but it was believed that the road as located would not destroy the
utilization of the storage possibilities. During 1924 a detailed survey was made
of the area between Cascade and Cabarton, on a scale of 2 in. = l mile, with
contour interval of 10 ft. (see sheet A, Payette River survey, 1924), and a survey
on a scale of 1 in. = 400 feet of a probable dam site in the SW% sec. 31, T. 13 N.,
R. 4 E., and the SE]4 sec. 36, T. 13 N., R. 3 E. This site is about 1,200 ft. downstream from the highway bridge at the lower end of the valley.
Cross section, area, and capacity at Cabarton site
Altitude (feet)
4,705
4,720

4,730

Width

Area

Capacity

Feet
60

Acres

Acre-feet

85
125
155

0
88
2,100
4,790

0
310
11,200
45,700

Altitude (feet)
4,740.. _
4,7504,760. ____

Width
Feet
175
192
216

Area

Capacity

Acres
7,710

Acre-feet
108,000

A rough classification within the 4,740-ft. contour shows about 700 acres as
swamp and lowland, 900 acres cultivated, 4,000 acres in pasture suitable for
cultivation, and 2,700 acres suitable for grazing.
The construction of the reservoir raising the water to the 4,740-ft. contour
would necessitate the raising or relocation of 3.8 miles of the railroad, of which
1.6 miles would have to be raised less than 5 ft. and 2.2 miles a maximum of 15 ft.
In all about 7 miles of highway, including several bridges, would have to be
relocated. There are less than 10 families living within the flowage area except
at Cabarton, where the Eccles Lumber Co. has a mill with a capacity of 100,000
ft.-b.m. daily. The mill and small adjacent settlement would have to be moved
about 1,000 ft. to higher ground.
The area of the reservoir is out of proportion to its depth, as it covers 12 square
miles and has a maximum depth of only 40 ft. Operation of the reservoir for
irrigation would create a most unsightly condition, because during years of less
than normal flow it would be drawn down during the summer and fall. If
operated entirely for power the maximum drawdown would occur during the
winter, and from the middle of May to the end of November the fluctuation would
be less than 5 ft. during an average year and only 10 ft. during periods of unusually low run-off.
A flow of 570 sec.-ft. could be maintained during an average year and 500
sec.-ft. during a minimum year. If it were not believed that there were better
storage sites within the basin, this site should be given serious consideration.
The cost of the dam would be low, but the cost of the right of way would be
comparatively high.

Gold Fork reservoir site, Idaho (12HG 6). Gold Fork, a tributary to the North
Fork of the Payette River in sec 4, T. 15 N., R. 3 E., about 25 miles below the
outlet of Payette Lake, drains about 145 square miles of the western slope 6f
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the divide between the basin of the North Fork of the Payette and the South
Fork of the Salmon River. The stream carries large numbers of mica flakes
which, glistening in the sunlight, have given the stream its name. Storage
possibilities have been investigated by the Bureau of Reclamation, and a survey
made of a site about 8 miles above the mouth. The dam site is on the line
between sees. 32 and 33, T. 16 N., R. 4 E. A dam 100 feet high at this point
would flood 2,050 acres in sees. 22, 27, 28, 33, and 34, T. 16 N., R. 4 E., and
sees. 3, 4, and 9, T. 15 N., R. 4 E., and give a capacity of 79,700 acre-ft. The
drainage area above this site is about 135 square miles. The width at the water
surface is about 70 ft. and at the proposed spillway level 410 ft. The prevailing
surface rocks in the vicinity are massive granite boulders, and geologic examination will probably show granite bedrock.
During a normal year the reservoir will be filled by June, and there will be
unavoidable waste amounting to about 10,000 acre-ft. During years of extremely low flow, such as 1924, the reservoir will lack about 30,000 acre-ft. of
filling. During an average year a flow of 232 sec.-ft. could be maintained, and
during a minimum year 110 sec.-ft.
About 20,000 acres of land between Roseberry and Crawford depends upon
Gold Fork for water supply, and there is now a ditch with a capacity of about
75 sec.-ft. diverting near the site of the proposed dam. In an average year
26,000 acre-ft. a month could be released for irrigation, and during a low-water
year 17,000 acre-ft. Storage at the site would probably meet all future requirements for irrigation in Long Valley. If the water were used solely for land
lying downstream from Horseshoe Bend there would be shortages during lowwater years. The flowage area is in private ownership.
Scott Valley reservoir site, Idaho (12HG 7). Scott Valley, on Big Creek, extending from about sec. 32, T. 15 N., R. 5 E., to sec. 24, T. 14 N., R. 4 E., has
storage possibilities that may have value in connection with irrigation in lower
Long Valley, but it is not considered of material value in connection with irrigation or power on the main stream. The valley is about 6 miles long and
half a mile wide and has a grade of 10 or 12 ft. to the mile. Big Creek below
the valley is entrenched within a narrow granite canyon. Dam sites are available having a width of 35 ft. at the water surface and less than 200 ft. at the
50-ft. contour. The divide between Scott Valley and Horsethief Valley, to the
southeast, is only from 25 to 50 ft. above Big Creek, so that the storage is limited.
Probably 18,000 acre-ft. could be stored without extensive dikes. The total
flow at the site probably ranges from 50,000 acre-ft. during normal years to
20,000 acre-ft. during years of extremely low run-off.
Big Creek is now the source of water supply for about 2,500 acres in Long
Valley and possibly 1,000 acres in Scott Valley and above. In view of the
relatively small amount of storage and flow it is not considered that the possibilities of the Scott Valley site need be seriously considered, so Jar as storage
for power or irrigation on the main stream is concerned.
Miscellaneous reservoir sites in North Fork Basin (12HG). Some consideration has been given to storage possibilities in two small meadows lying in the
extreme north end of the basin, above Upper Payette Lake, and also in Round
Valley on Round Valley Creek. The two upper sites have minor storage possibilities, but the same water can be more cheaply stored in Upper Payette Lake.
The low flow of Round Valley Creek precludes the use of Round Valley as a
reservoir site. The Smiths Ferry section may eventually have value in connection with storage for power, and this possibility is discussed in connection
with power sites on the North Fork (pp. 283-284). Brief descriptions of the other
three sites follow.
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Twentymile Creek, a tributary to the North Fork through Upper Payette
Lake, has a normal run-off of probably 20,000 acre-ft. and a minimum run-off
of 11,000 or 12,000 acre-ft. A granite ledge across the stream 2 miles above its
mouth forms a meadow at which storage could be obtained. In view of the
small drainage area and run-off the site is not considered attractive.
The highway between McCall, Burgdorf, and Warren passes through Squaw
Meadows, in T. 22 N., R. 4 E., in the extreme upper portion of the North Fork
Basin. Although the drainage area upstream is only 12 square miles, the minimum yearly run-off is probably 20,000 acre-ft. A dam 40 ft. high would provide
storage of 10,000 acre-ft. However, the section is very wide, and the high cost
of building a dam and relocating the highway precludes use of this site.
Round Valley, on Round Valley Creek, a tributary to the North Fork from
the east, in sec. 35, T. 12 N., R. 3 E., would make an ideal site for the storage
of several million acre-ft. if a water supply were available. The basin is a natural amphitheater of about 20 square miles, over half of which is practically a
level floor used for agriculture. The flow of the creek is used completely during
the irrigation season, and the flow during the remainder of the year is not sufficient to warrant storage. There seem to be no possibilities of diverting water
into the basin.
Grand Jean reservoir site, Idaho (12HG 8). The Grand Jean reservoir site,
on the South Fork of the Payette River, offers the only possibility for quantity
storage in the South Fork Basin above Lowman, and this site is not an especially
desirable one. The dam site is in the NE% sec. 31 and the NW% sec. 32, T.
10 N., R. 11 E. (partly unsurveyed), between Bear Creek and Grand Jean
Creek, 66 miles above Banks. The valley narrows below Bear Creek, and the
river for nearly 2,000 ft. flows through a V-shaped valley, probably partly
filled with glacial outwash, through which the river has cut its channel. The
side slopes are mantled with earth and rock debris, with little evidence of bedrock near the surface. A dam-site survey of this section was made during
1925. (See sheets C and H, Payette River survey, 1925.)
The cross section at the dam site is as follows:
Width
(feet)

Altitude (feet)
5,042 (wa
5,050...-

58
85
298
410

5,100....
5,150.

Width
(feet)

Altitude (feet)
5,200-.. ...

5,250...---.
5,300-.. .

.
.

533
655
740

.. __

The site is probably not especially adapted for a concrete gravity-section dam,
and an earth and rockfill dam would probably be the most feasible of construction.
Such a dam with top altitude of 5,260 ft. and side slopes of 2 :1 downstream and
3:1 upstream would contain about 1,400,000 cubic yards of material.
Area and capacity at Grand Jean site
Altitude (feet)
5,040.. .......... ...... ......
5,100
5,150.......................

Area
Acres

Capacity
0

118
350

Acre-fed
2,360
14 000

Altitude (feet)

5,200 E OKA

_

Area

Capacity

Acres
670

Acre-feet
39,600

The reservoir formed would be about 3 miles long and half a mile wide. Practically all of the area that would be flooded is covered with a dense growth of jack
pine. Numerous placer claims have been filed in the valley of the upper South
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Fork and possibly within this reservoir site, on which some assessment work is
being done, and claimants informed the writer that high yields were to be expected.
The average annual run-off is estimated to be 252,000 acre-ft., with minimum
as low as 125,000 acre-ft. If the distribution of the annual run-off is similar to
that which occurs at the mouth of the South Fork, a capacity of 136,000 acre-ft.
would be necessary for complete regulation during a year of normal run-off. A
capacity of 80,000 acre-ft., which could be obtained with a dam 210 ft. high would
provide a continuous flow of 300 sec.-ft., compared to the natural Q90 of 127 sec.ft., Q50 of 205 sec.-ft., and a mean flow of 350 sec.-ft.
Garden Valley reservoir site, Idaho (12HG 9). Garden Valley, at the junction of
the South and Middle Forks, 8 miles upstream from the junction of the North
and South Forks at Banks, is the best site within the Payette River Basin for the
storage of 200,000 acre-ft. or more. (See sheet A, Payette River survey, 1924.)
There is an excellent dam site in the canyon at the outlet of the valley. The
drainage area above the site is about 1,160 square miles. Surveys have been made
of two possible sites for a dam one immediately below the junction of the two.
forks in the EHNEJ4 sec. 20, T. 9 N., R. 4 E., and the other 0.6 mile downstream,
in the NWJ4SEK sec. 20. (See sheet H, Payette River survey, 1924.) Theaverage cross section at the lower site is somewhat less than at the upper site.
The canyon is in granite, and although in this particular stretch there is a considerable overburden of earth, it is believed that satisfactory abutments could be uncovered. There is no natural spillway section. A concrete dam of the overflow typewould contain about 215,000 cubic yards.
The altitude of the water surface at the lower site is about 2,983 ft. The
altitude of the water surface at the Grimes Pass power plant (12HG 4) in the W%
sec. 10, T. 8 N., R. 5 E., 10.7 miles upstream, is about 3,162 ft., and to avoid interference with the Grimes Pass plant an altitude of 3,158 ft. is about the maximum
to which water could be raised. This altitude could be maintained with a dam 175,
ft. high. Such a dam would flood 6,800 acres and form a reservoir having a capacity of 576,000 acre-ft. Of the area that would be flooded about 4,000 acres lies
on the floor of the valley and on the lower benches and constitutes the largest
compact tract of land in the basin of the South Fork suitable for cultivation and
the production of general farm crops. Possibly 3,000 acres is now being irrigated.
The valley has been settled for more than 50 years, and the improvements on the
land are substantial. Flooding would also involve the relocation of 18 miles of
highway and the construction of several bridges. The drainage area above the
dam site is 1,160 square miles. The mean annual run-off is estimated to be 1,340,000 acre-ft., and the minimum 650,000 acre-ft.
By using the full capacity of 575,000 acre-ft. between altitudes of 3,000 and
3,160 ft. a uniform flow of 1,850 sec.-ft. could be maintained during a normal year
and 920 sec.-ft. during a minimum year. By using a capacity of 445,000 acre-ft.
between altitudes of 3,080 and 3,160 ft. and an 80-ft. head between altitudes of
3,000 and 3,080 ft. for power, a uniform flow of 1,640 sec.-ft. could be maintained
during a normal year and 920 sec.-ft. during a minimum year. This site is very
important in connection with any scheme contemplating diversion of Payette
River water into the Boise valley.
Bull Trout reservoir site, Idaho (12HG 10). Warm Springs Creek, the larger of
the upper tributaries of the South Fork of the Payette River, drains an area of 52
square miles, 15 miles long and 4 to 5 miles wide, lying between Bear Valley and
Cape Horn Creek and the South Fork. The altitude ranges from 4,600 feet at
the mouth to 8,500 feet in the headwaters. The source of the creek is in T. 11
N., R. 10 E., in an upland park containing more than 5 square miles. This park
extends across the divide into the basin of Cape Horn Creek, tributary to the.50503 35 8
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Middle Fork of the Salmon River. The divide is very indefinite, and to all appearances this upper basin at one time drained into the Middle Fork of the Salmon
River through Cape Horn Creek. In this basin are seven small lakes, all at
practically the same altitude, five of which drain into Warm Springs Creek and
two into Cape Horn Creek. The largest one is Bull Trout Lake, about 2,600 ft.
long and 1,500 ft. wide.
The outlets of the lakes'cut through low glacial ridges and do not constitute
sites for dams. Where Warm Creek leaves the basin it would be possible to build
a dam that would flood the basin. Any material raising of the water, however,
would flow the water over the divide into Cape Horn Creek, requiring a dam on
that stream. Such a scheme was considered by S. T. Atkinson, engineer, of Boise,
Idaho, and the following table is based upon his surveys.
Area and capacity at Butt Trout site
Altitude
(feet)
7,075-.. ..
7,080

7,085

.

Area

Capacity

Acres
0.8

Acre-feet

6.1
37.3

Altitude
(feet)
7,090.......
7,095.......
7,100.......

17
126

Area

Capacity

Acres
72.9

Acre-feet
404

313.0
511.2

1,370
3,430

Altitude
(feet)
7,105 . ....
7,110
7,115

Area

Capacity

Acres Acre-feet
676.9
6,400

902.0
1,090.0

10,400
15,300

The combined drainage area of the two streams above the sites for the dam
probably does not exceed 7 square miles, although a detailed survey would .be
needed to determine the area accurately. On the assumption that the area
between 7,000 and 8,000 ft. yields 35 in. of run-off, and the area between 8,000
#nd 9,000 ft. yields 45 in., the mean annual run-off would be about 14,000
acre-ft.
Although the sites seem adapted to dams of the moderate height suggested,
the reservoir would be entirely within glacial drift, and very careful and extensive
geologic investigation would be necessary to determine the probability of leakage. If there would be no excessive leakage the sites would be fairly satisfactory for the storage of 10,000 acre-ft. On account of the remoteness of the
site from irrigable lands, the site would not be attractive to provide storage for
irrigation. It could, however, be operated fairly satisfactorily to increase the
flow for power on Warm Springs Creek and to a lesser extent on the South Fork
of the Payette River.
Ola reservoir site, Idaho (12HG 11). Squaw Creek, a tributary to the Payette
River from the north within the flowage area of the Black Canyon Dam, has
possibilities only for storage for irrigation. A site in Ola Valley, in the NEJ4
sec. 3, T. 9 N., R. 1 E., has been surveyed and reported upon by the Bureau of
Reclamation. If the water surface were raised 70 ft. a capacity of 50,000 acre-ft.
would be obtained, flooding 1,450 acres, all of which is in private ownership and
practically all of which is irrigated.
Cross section, area, and capacity at Ola site
Height above water Width
surface (feet)
fl

10, ___________
20___________
30
- _____ .

Feet
25
325

Area

Capacity

Acres
0

Acre-feet

109
315
595

2,660

Height above water Width
surface (feet)
40, ____

50___ - ______ 60 . _____ _.
70__ . ___ . .......

Feet
440
530

Area

Capacity

Acres
862

Acre-feet
14,400

1,110
1,270
1,450

24,300
36,200
49,800
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The drainage area above the site is 195 square miles, and it would be possible to
divert the run-off of Little Squaw Creek, with a drainage area of 45 square miles,
into the reservoir. No records of run-off from the basin are available. It is
believed, however, that in all but exceptionally low years a yield of more than
50,000 acre-ft. would be obtained. In addition to the 1,800 acres irrigated in
Ola Valley, 2,000 acres lying upstream from the site and between 2,000 and 3,000
acres downstream depend upon Squaw Creek for their water supply. In view
of these facts it is believed that Squaw Creek is not a practicable source of water
supply for lands in the lower valley.
Sage Hen Creek reservoir site, Idaho (12HG 12). On Sage Hen Creek, a tributary of Squaw Creek, in the SE% sec. 34, T. 12 N., R. 2 E., a dam about 47 ft.
high with a crest length of about 310 ft. would store about 4,400 acre-ft. The
drainage area above the dam site is 13 square miles. The run-off is probably
sufficient to fill the reservoir every year. The stored water would be used for
irrigation of lands in the vicinity of Ola and Sweet. (Information furnished by
W. G. Sloan, engineer, Boise, Idaho.)
Peace Valley reservoir site, Idaho (12GH 13). Peace Valley, near the corner
common to Tps. 11 and 12 N., Rs. 5 and 6 E., on Silver Creek, tributary to the
Middle Fork of the Payette River, at a point 23 miles above its mouth, has posrsible storage value. The dam site is in the NWK sec. 1 and the NEJ4 sec. 2,
T. 11 N., R. 5 E. (See Plan and profile, South Fork of Salmon River and Middle
Fork of Payette River.) Coarse granite crops out on the right bank and in
places on the left bank.

Cross section, area, and capacity at Peace Valley site
Altitude (feet)

4,430_________
4,-4«&
... __ .

Width

Area

Capacity

Altitude (feet)

Feet

Acres
0

Acre-feet
0
35
300

4,490. _______ .

0

110
440

5
20

4,520_________
4,550- .. _ -

Width

Area

Capacity

Feet
660

Acres

Acre-feet
1,080

1,220
1,570

85
125
322

4,000
13,200

The feasibility of the site is low on account of the wide cross section. The
drainage area above the site is about 35 square miles, and the mean annual
Tun-off is estimated at 32,000 acre-ft., with a minimum of 16,000 acre-ft., indicating that the reservoir could be filled every year. The area that would be
flooded is in national forests and largely timbered. The site is 15 miles from a
Toad.
__
RIVER BASIN

No river or reservoir surveys have been made by the United States
Geological Survey in the Weiser River Basin. In general the stream
is fairly well regulated by developed sites. The descriptions of sites
in this basin are based on right-of-way maps and other data. The
writer has no first-hand information relative to their feasibility.
Middle Fork of Weiser River storage site, Idaho (12HF 1-3). In 1912 three sites
on the Middle Fork of the Weiser River were proposed for storage for irrigation,
as follows: (1) 50-foot dam in sec. 33, T. 16 N., R. 2 E., capacity 1,040 acre-ft.;
.(2) 50-foot dam in sec. 5, T. 15 N., R. 2 E., capacity 1,000 acre-ft.; (3) 60-foot
dam in sec. 12, T. 15 N., R. 1 E., capacity 3,200 acre-ft. No work has been done
on any of these sites, and their feasibility has not been determined.
Adobe Flat reservoir site, Idaho (12HF 4). -On Hitt Creek, a tributary to
the Weiser River, the construction of a dam 77 ft. high and 780 ft. long in Tps.
13 and 14 N., R. 5 W., was at one time considered. The reservoir formed would
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have an area of 115 acres and a capacity of 5,100 acre-ft. Stored water was to
be used for irrigation.
Hodges reservoir site, Idaho (12HF 5). Construction of a small reservoir in sec.
14, T. 12 N., R. 3 W., on a small creek tributary to the Weiser River, was contemplated in 1913. The reservoir was to have an area of 71 acres and a capacity
of 600 acre-ft. Stored water was to be used for irrigation in sees. 13 and 24, T.
12 N., E,. 3 W. Drainage area and run-off indeterminate. This reservoir was
not constructed.
Nutmeg reservoir site, Idaho (12HF). In 1913 consideration was given to &
reservoir on Cove Creek, a tributary to the Weiser River. A 60-ft. dam was to be
constructed in sec. 33, T. 11 N., R. 3 W., forming a reservoir that would flood 274
acres in sees. 27, 28, 33, and 34, T. 11 N., R. 3 W., with a capacity of 6,050 acre-ft.
The drainage area above the site is only 12 square miles and probably inadequate
as a source of water supply. No work has been done at this site.
BIRCH CREEK BASIN

Birch Creek reservoir site, Oregon (12HF 6). During 1916 active steps were
taken looking toward additional irrigation by diversion from Birch Creek, tributary to the Snake River. A dam 88 feet high was contemplated in sec. 20, T.
15 S., R. 44 E., forming a reservoir having an area of 500 acres and a capacity of
16,000 acre-ft. Water was to be diverted from Birch Creek in sec. 13, T. 15 S. r
R. 44 E., to irrigate 1,700 acres in sec. 32, T. 14 S., R. 45 E., and sees. 4, 5, 8, 9,
16, 17, 20, and 21, T. 15 S., R. 45 E. The reservoir was never constructed.
MAJLHEUR RIVER BASIN

Cottonwood reservoir site, Oregon (12HH 1). A reservoir site on Cottonwood
Creek, tributary to Bully Creek, has been considered as a source of supply for
several thousand acres in the vicinity of Westfall. The dam site is in sec. 36,
T. 18 S., R. 40 E. A dam 87 ft. high would form a reservoir having a capacity
of 11,000 acre-ft.
Miscellaneous reservoir sites, Oregon (12HH 2,3). In connection with additional
water supply for the Vale irrigation project (see pp. 185-186), two possible dam
sites on the North Fork of the Malheur River are under consideration one in
sec. 22 and one in sec. 15, T. 19 S., R. 37 E. Dams about 100 ft. high at either
site would flood between 1,900 and 2,000 acres and provide a capacity of about
60,000 acre-ft. Borings by the Bureau of Reclamation indicate 10 to 30 ft. of
sand and gravel overlying basalt with layers of shale. A rolled clay and dirt
dam has been considered with a concrete cut-off wall. Much of the land that
would be flooded is irrigated meadows and pastures. The stored water would
be used on lands under the Vale project.
The dam site for the Harper Reservoir is on the Malheur River in sec. 17, T.
19 S., R. 43 E. Practically all of the area that would be flooded has now been
c-xtensively developed, and a railroad has been constructed through the valley.
It seems unlikely that storage at this site will be utilized.
The Lamberson site (12HH 3) is on Bully Creek in sec. 19, T. 18 S., R. 41 E., a
short distance above Westfall. Area of suggested reservoir, 1,260 acres; capacity,
40,000 acre-ft. Stored water would be used on bench lands along Bully Creek
lying above the area irrigated directly from the Malheur River.
BURNT RIVER BASIN

Durkee reservoir site, Oregon (12HJ 1). The Durkee Irrigation District at one
time contemplated development of storage on the Burnt River for irrigation of
7,000 acres of district land in the vicinity of Durkee. An earth dam 35 ft. high
and 280 ft. long was proposed in the NW}4 sec. 25, T. 12 S., R. 38 E., forming a
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reservoir with a capacity of 5,100 acre-ft. Practically all the land that would be
flooded is now irrigated.
Hardman reservoir site, Oregon (12HJ 2). In sec. 22, T. 13 S., R. 36 E. A
-dam 100 ft. high will provide 8,500 acre-ft. storage.
Carnegie reservoir site, Oregon (12HJ 3). Just below the Hardman site. Possible storage 4,000 acre-ft.
POWDER RIVER BASIN

Balm Creek reservoir site, Oregon (12HL 2). Preliminary investigations by the
United States Bureau of Reclamation indicate that it is physically possible to
irrigate lands on the north side of the Powder River in the vicinity of Keating by
diversion of water from the Eagle Creek Basin into the Balm Creek Basin and
the construction of a reservoir on Balm Creek in sec. 7, T. 7 S., R. 43 E. An earthfill dam 130 ft. high would have a crest length of 1,100 ft.

Area and capacity at Balm Creek site
Altitude (feet)
5,000... ___________
5,020..... ___ _____ .

5,040. __ . ___________
.5,060.. _ . _______
5,080... _ , ________ ....

Area

Capacity

Acres

0

26
68
110
148

Acre-feet

0

190
1,120
2,930
5,510

Altitude (feet)

Area

Capacity

5,100.. _______ . __ ...

Acres
198

Acre-feet
9,010

5,120
5,140... .. .. _______
5,155 ______ _
_ .

261
326
378

13, 400
19,300
24,600

Further diversion from Eagle Creek will be limited by present demands for an
extensive area in the vicinity of Richland, now largely irrigated by diversion from
Eagle Creek.
Anthony Lake reservoir site, Oregon (12HL 3). Tributary to Anthony Fork,
in sec. 18, T. 7 S., R. 37 E. A dam raising the water level 20 ft. (from 7,100 to
7,120 ft.) would impound 940 acre-ft. Drainage area, about 2 square miles.
Mud Lake reservoir site, Oregon (12HL 4). Tributary to Anthony Fork and to
Powder River, in sec. 7, T. 7 S., R. 37 E. By raising the water level 30 ft. (from
7,050 to 7,080 ft.) a capacity of 634 acre-ft. could be obtained. Drainage area,
^about 3 square miles.
IMNAHA RIVER BASEST

Bowen Valley reservoir site, Oregon (12HL 5). During 1932 a survey was made,
.under the direction of the State engineer of Oregon, of a dam site on the Powder
River in sec. 29, T. 9 S., R. 40 E., where a dam 115 ft. high would impound about
120,000 acre-ft. in Bowen Valley. According to information furnished by the
State engineer, the dam site is in a comparatively narrow canyon, about 300 ft.
wide at the bottom and with sides sloping upward at an angle of somewhat less
than 45°. The narrowest part of the canyon extends for a distance of about 1,500
ft. with very little change in surface features or width of canyon. Outcrops of
what appear to be basaltic rock show on both sides of the canyon at the dam site.
Although surface indications appear favorable for a dam about 115 ft. high,
nothing is known of the foundation condition.
A survey was also made under the State engineer's direction in Boulder Gorge,
on the Powder River in sec. 29, T. 10 S., R. 39 E., upstream from Bowen Valley.
Although no detailed surveys have been made of the area above the dam site,
preliminary studies indicate that a dam 155 ft. high would impound about 70,000
acre-ft.
Coverdale reservoir site, Oregon (12HM 1). Investigations and surveys by
R. O. Helland, of the United States Geological Survey, show the possibilities of
storing water in the upper Imnaha River and diverting the flow into the Snake
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River, creating a power head of 2,635 ft. (See description of power site 12HM 3>
p. 295.) The dam site is in sec. 23, T. 5 S., R. 47 E., just below the mouth of
Skookum Creek. A dam 245 ft. high and having a crest length of 930 ft. would
provide 70,000 acre-ft. of storage above the 90-ft. level. The water would be
backed up about 4% miles, flooding about 820 acres, practically all of which is
densely forested with fir and yellow pine. If water is ponded to a height of 24&
ft. an auxiliary dam 100 ft. high and 780 ft. long would be required across a saddleon the right bank.
Both sides of the valley at the main dam site are clean rock, with loose cover
only at the water's edge. A rock-fill dam with an upstream slope of 1:1.3 and;
a downstream slope of 1:1.4 would contain 1,300,000 cubic yards, and the auxiliary dam 232,000 cubic yards. Geologic investigations by J. T. Pardee show
that the rock at the site is greenstone to a height of more than 500 ft. The rock
is hard and tough under the hammer and evidently resistant to weathering. It
is concealed by glacial drift at one place and by gravel beneath the stream bed,,
but these deposits appear to be not more than a few feet thick. The rock appears to be a safe foundation for a dam of any desired height and a water-tight
formation for the reservoir above. The mean annual run-off above the site ia
roughly estimated to be 136,000 acre-ft. A capacity of 70,000 acre-ft. would be
sufficient to provide nearly complete regulation. The stored water would be
used entirely for power.
Log Creek reservoir site, Oregon (12HM). With the diversion of the flow of the
upper Imnaha River into the Snake River by means of a tunnel below the Coverdale reservoir site, storage would be necessary for power development below
Imnaha. It is estimated that 30,000 acre-ft. of storage could be obtained by the.
construction of a dam 175 ft. high and 400 ft. long in sec. 9, T. 2 N., R. 48 E..
The dam site is in a V-shaped rock canyon about 600 ft. deep. The reservoir
would flood several hundred acres of irrigated and irrigable land. In view of the
small power value of the Imnaha .River below the reservoir site and the magnitude of the structure involved, the site is considered not feasible.
GRANDE KONI>B RIVER BASIN

The Grande Ronde River above the mouth of the Wallowa River
at Rondowa and the Wallowa River above its mouth are used primarily for irrigation. Between Rondowa and the mouth of the
Grande Ronde, a distance of 83 miles, there is no opportunity for
irrigation diversion, the river has considerable fall, and its value, if
any, is for power. Complete regulation of the flow would require
about 1,400,000 acre-feet. Geologic investigations indicate that of
three possible reservoir sites examined by R. O. Holland during 1930,
only one appears to be water-tight. Much of the valley of the Grande
Ronde below Rondowa has been cut through horizontal basalt flows,
and according to J. T. Pardee, of the United States Geological Survey,
the sites are suitable for dams, but excessive leakage would probably
occur through the basalt around the ends of the dams.
Grande Ronde Lake reservoir site, Oregon (12HP 1). In sec. 1, T. 7 S., R. 36 E.
By raising the water level 30 ft., from 7,105 to 7,135 ft., a reservoir with a capacity
of 640 acre-ft. could be obtained. Drainage area, less than 2 square miles.

Meadow Creek reservoir site, Oregon (12HP 2). In 1907 surveys of a site on
Meadow Creek, in the NEJ4 sec. 35, T. 3 S., R. 35 E., were made by the Grande
Ronde Reservoir Co. An earth dam 105 ft. high was considered, forming a
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reservoir having an area of 750 acres and a capacity of 31,400 aere-ft. The
stored water was to be used for irrigation in the vicinity of La Grande.
Troy reservoir site, Oregon (12HP 3). In sec. 24, T. 6 N., R. 43 E., near the
Oregon-Washington State line, in a stretch where the river has cut a narrow^
steep-sided valley 3,000 ft. or more deep into a plateau built of nearly horizontal
basalt flows.
Area and capacity at Troy site
Altitude (feet)

1,550. _ .......... .. ....
1,600. ....... . . ..

Area

Capacity

Acres
0
140

Acre-feet

490

Altitude (feet)
0

3,500
19,000

1,650. _ . _ . __ - .. 1,700
1,750. . __

Area

Capacity

Acres
870

Acre-feet
53,000
109,000
193,000

1,380
2,000

If the height of the dam is limited to the altitude of the first power site up-stream (12HP 4; see p. 340), the capacity would be 175,000 acre-ft. Of the 2,000
acres that would be flooded, about 500 acres is irrigated or irrigable. The small
settlement of Troy would be flooded. The drainage area above the site is 3,240
square miles. The mean annual run-off is estimated at about 2,000,000 acre-ft.,
with a minimum in 1905 estimated at 1,100,000 acre-ft. It has been estimated
that with a draw-down of 155,000 acre-ft. a continuous flow of about 1,200
sec.-ft. could be maintained. The regulated flow would be available for power"
through 680 ft. of head on the Grande Ronde River and several hundred feet at
sites on the Snake and Columbia Rivers.
According to J. T. Pardee, of the United States Geological Survey, the basalt
that forms the canyon walls at the site offers safe anchorages for a dam, and in
the absence of borings it is believed that basalt underlies the shallow gravel that
forms the river bed. An examination of the lava flows above the dam indicates
that in all probability there would be excessive leakage from the reservoir,
especially through the spur forming the left abutment. Water entering the
basalt at the bend half a mile above the dam would have a relatively short underground passage to the river below the dam. Unless borings show these conclusions, which are based on surface investigation only, to be unsound, the site has
little storage value.
Rays Ferry reservoir site, Washington (12HP 4). On the Grande Ronde River
in sec. 3, T. 6 N., R. 45 E., near the bridge on the Enterprise-Lewiston highway.

Area and capacity at Rays Ferry site
Altitude (feet)

Area
Acres

1,150..
1,200

Altitude (feet)

Capacity
0

100
320

Acre-feet

0

2,500
13,000

1,250 ____

1,300
1,350

Area

Capacity

Acres
620

Acre-feet
38,000

1,060
1,580

145,000

A 200-ft. dam would store about 96,000 acre-ft. Of the 1,200 acres that would
be flooded about 300 acres is susceptible of irrigation. A dam 381 ft. high would
have a crest length of 1,730 ft., would contain 1,117,000 cubic yards of material,
and would impound 530,000 acre-ft., backing water above the Troy reservoir site.
According to J. T. Pardee, who examined the site, the occurrence of a dike
that trends across the valley makes the site an unusually favorable location for a
dam. The dike stands nearly vertical and is well exposed on both sides of the
valley up to a height of 400 ft. or more. Its visible horizontal extent is about
2,000 ft. The dike is a fine-grained crystalline black rock and is more resistant
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t6 weathering or erosion than the adjoining basalt flows. Pardee concludes that
with the supporting lava flows it forms a safe foundation for a dam of any desired
height. In addition, it is.a natural cut-off wall to prevent most, if not all, leakage
from the reservoir above. If, as appears unlikely, the dike extends no farther
than its visible exposures, some water may escape around its ends. Borings will
be necessary to determine its limits accurately.
Narrows reservoir site, Washington (12HP 5). In sec. 26, T. 7 N., R. 46 E.,
just above the mouth of Joseph Creek.

Area and capacity at Narrows site
Altitude (feet)

950-.. . ...............
1,000 .....................

Area

Capacity

Acres

Acre-feet

0
130
490

0
6,000
25,000

Altitude (feet)
1,050
1,100
1,125.

.

Area

Capacity

Acres
890

Acre-feet
60,000

1,300
1,500

115,000
150, 000

At this site the entire valley floor consists of horizontal basalt flows, and
apparently little excavation would be necessary. A 234-ft. dam would back
water to the Rays Ferry site, above, and would create 137,000 acre-ft. of storage
capacity. About 300 acres of the flowage area is susceptible of irrigation. The
site is apparently suited for a rock-fill dam, and a spillway could be provided
over the saddle on the left bank about half a mile above the dam. There is a
possibility that part of the flow of Joseph Creek could be diverted into the
reservoir.
Storage at this site would be available through only 60 ft. on the Grande
Ronde River. No geologic examinations have been made, but it appears that
conditions at the site are similar to those at the Troy site (12HP 3), where the
dam site is suitable but where excessive leakage might take place around the
abutments.
Aneroid Lake reservoir site, Oregon (12HO 1). In sees. 16 arid 21, T. 4 S.,
R. 45 E., n,ear the headwaters of the East Fork of the Wallowa River. The
area of lake is about 57 acres. A 15-ft. dam would provide about 950 acre-ft. of
storage, which could be used through about 1,,750 ft. of fall between the lake and
ihe WaUowa FaUs plant (12HD 2). The regulated flow would be about 12 to 15
sec.-ft., equivalent to 1,400 horsepower, probably not enough to warrant independent development.
SALMON RIVER BASIN

The information relative to reservoir sites in Bear Valley, Stanley
Basin, and along the main Salmon Kiver is based on river and reservoir surveys made during 1924 and 1925. Information relative to
sites in the basin of the South and Middle Forks is based on surveys
by L. L. Bryan during 1930. The possibility of storing water in
Bear Valley and Stanley Basin for diversion southward onto the
Snake River Plain has been in the past a subject of much discussion
in Idaho, and the studies reported herein show the features involved.
Stanley reservoir site, Idaho (12JA 1). The possibilities of storing water in
Stanley Basin for diversion southward onto the Snake River Plain have been the
subject of much discussion among water users on the plain. During 1925 surveys
were made of a dam site in lots 1 and 2, sec. 36, T. 11 N., R. 13 E., and of the area in
Stanley Basin that would be flooded. (See U.S. Geol. Survey plan of Bear
Valley and Stanley Basin survey, 1925.) About 2 miles above the site the
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Salmon River leaves Stanley Basin and enters a narrow valley. Rock outcropsare numerous along the valley, and at the dam site a prominent granite- outcrop
would form the right abutment. Rock on the left bank is only partly exposed.
Although no borings or geologic examinations have been made, the indicationsare that bedrock is normally near the surface.
The altitude of the water surface at medium low water is about 6,154 ft.
Crest length, yardage, area, and capacity at Stanley site
Altitude (feet)

6,200
. _. __
6,250 . ____ ...... _______ . _______ .
6,300
6,350
___
.-6,400
6,450
6,500

Height of Crest
dam
length
Feet

50

100
200
250
300
350

Volume in
gravity
concrete
section

Feet Cubic yards
260
470
730
875
1,070
1,340
1,620

160,000
420,000
1, 500, 000

Area

Capacity

Acres
201

Acre-feet
4, 600 '

814
2,250
3,790
6,370
10, 300
14,900

32,500'
109, 000

260, ooa

514,000
931,000'
1,560,000*

A reservoir at this site would have value either in connection with the scheme
to divert water onto the Snake River Plain or for the regulation of the Salmon
River for power.
1. If water is to be brought into Stanley Basin from the basin of the Middle
Fork of the Salmon River the maximum altitude of a tunnel from Marsh Creek
to Valley Creek would be about 6,500 feet, and this altitude is assumed to be the
maximum level at which water will be held in Stanley Basin. At this stage a
fluctuation of about 20 ft. would provide complete yearly regulation of the flow
at the dam site. The average yearly run-off of Valley Creek and the Salmon
River for the 9-year period ending September 30, 1930, was about 450,000
acre-ft. Estimates made for the period covered by the records at Salmon indicate that the long time average is nearly 510,000 acre-ft. The capacity of the"
reservoir at the 6,500-ft. level would be 1,560,000 acre-ft. To fill the reservohy
assuming complete shut-off of the flow of the Salmon River at the dam site and
not taking into account seepage or evaporation losses, would require 3 yearsr
Seepage losses during the filling period would be problematical, but after the
reservoir is once full they would probably be small. There is little direct diversion for irrigation from the Salmon River, and the inflow below the dam site is
more than ample for all present and possible future irrigation diversion. The
power plant at the Sunbeam Dam (12JA 1; see p. 213), 10 miles below Stanley,
has power rights which would have to be acquired. Considering all losses it is
roughly estimated that at least 4 years would be required to fill the reservoir to
the 6,500-ft. level.
Possibly between 3,000 and 4,000 acres of the 14,900 acres that would be
flooded at the 6,500-ft. contour is in private ownership, and the remainder is
public domain, nearly all in a national forest or otherwise reserved.
The maximum fluctuation, if the reservoir were operated for diverting water
onto the Snake River Plain, would generally be less than 20 ft., and a beautiful
upland lake, covering 23 square miles, would be formed, connecting with Stanley
Lake to the northwest and Big Red Fish Lake to the southeast and having a
marvelous setting on the eastern and northern slopes of the Sawtooth Range.
2. Between the dam site and Salmon the Salmon River drops 2,240 ft., of
which 1,920 ft. could be developed at sites that have been tentatively located.
Between Salmon and the junction of the Salmon and Snake Rivers there is a
drop of 3,000 ft., of which 2,380 ft. could be developed at 18 sites, all of which
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have been surveyed. There is, therefore, a total drop of 4,300 ft. below Stanley
which has known power possibilities.
Mass-curve studies based on the observed and estimated flow of the Salmon
River below the mouth of Valley Creek indicate that from 1913 to 1925 with
yearly regulation flows of 390 to 900 sec.-ft. could have been maintained with
capacities up to 250,000 acre-ft. and that uniform flow could have been maintained through most of these years with a capacity of 220,000 acre-ft. This
stage could have been maintained with a dam to an altitude of 6,330 ft. (175 ft.
high), or the water could be raised to a level between 6,360 and 6,370 ft. and a
power head of about 145 ft. obtained at the dam. The latter scheme is considered
the most feasible.
Such regulation for power would increase the potential power value of the
Salmon River between Stanley and Salmon by 26,100 hp. for 90 percent of the
time and 48,000 hp. for 50 percent of the time; and the potential power value
between Salmon and the mouth of the Salmon River by about 55,200 hp. for 90
percent of the time and 84,000 hp. for 50 percent of the time a total increase on
the Salmon River of 81,300 hp. for 90 percent of the time and 132,000 hp. for 50
percent of the time.
If all the flow above Stanley were diverted there would be a reduction in the
potential power value of the Salmon River between the dam site and Salmon of
42,300 hp. for 90 percent of the time and 52,700 hp. for 50 percent of the time,
and between Salmon and the mouth of Salmon River of 76,800 hp. for 90 percent
of the time and 69,600 hp. for 50 percent of the time, a total loss in potential
power of Salmon River of about 119,000 hp. for 90 percent of the time and 122,300
hp. for 50 percent of the time.
At the altitude of 6,370 ft. between 13,000 and 14,000 acres would be flooded,
as well as the main highway across the basin and the small settlements of Stanley
and New Stanley. Neither Red Fish Lake nor Stanley Lake, however, would
be affected.
There is at present little power demand in the Salmon River Basin, and for
such power demands as will probably arise within the next decade the natural
flow of the river will probably be sufficient. The site has, however, great possibilities if the power shortage in Idaho should ever become acute.
Challis reservoir site, Idaho (12JA 2). On the Salmon River at McNabbs Point,
in the NE% sec. 34 and the NWJ4 sec. 35, T. 15 N., R. 19 E. During 1924 a
detailed survey was made of the site on a scale of 1 in. = 200 ft., with 10-ft. contour
intervals. (See sheet 1, Miscellaneous dam sites, Salmon River to mouth, and
McNabbs Point survey.)
Width of cross section, area, and capacity at Challis site
Altitude (feet)
4,800 (water sur4,825.. ..... ......
4,850.............

4,875.-.. _ ......
4,900. __ .. __ ..

Width of
section

Area

Feet
150

Acres

255
320
345
370

Capacity

0

87
455
1,390

9 4Sfl

Acre-feet
1 000
7 880

OA f\f\f\

Altitude (feet)

4,925...... _ . _
4,950.... _

4,975... __
5,000.... ......

Width of
section

Feet
390
450
680
1,660

Area

Capacity

Acres
3,590
5,140
7,020
8,790

Acre-feet155,000

264, 000
416, 000
614,000

Solid rock walls would form both abutments. The top of the rim is at an altitude of about 4,940 ft., above which the cross section widens rapidly to over
2,400 ft. at the 5,000-ft. contour. A crest altitude of about 4,950 ft. is assumed
as the most logical height for a dam, which would create a reservoir flooding
5,140 acres, with a capacity of 264,000 acre-ft. No geologic examination has
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been made, but C. P. Ross, of the United States Geological Survey, calls attention to the possible presence of tuffaceoua rocks under the stream bed through
which leakage might occur. The drainage area above the site is about 2,220
square miles; the mean discharge about 1,460 sec.-ft.; and the average annual
run-oS about 1,060,000 acre-ft.
Numerous mass-curve studies have been made of the flow at this site under
the assumptions of (1) regulation of natural flow with a storage capacity of 264,000
acre-ft.; (2) regulation of flow in connection with complete regulation at Stanley;
(3) regulation of flow with no flow passing Stanley.
Under assumption 1* during the 10 years 1913-16 and 1920-25 there were 4
years when a capacity of 264,000 acre-ft. would not have been sufficient to provide
complete yearly regulation. The average annual waste during these 4 years
would have been 291,000 acre-ft., ranging from 230,000 acre-ft. in the spring of
1914 to 391,000 acre-ft. in the spring of 1921. Under assumption 2 the capacity
of 264,000 acre-ft. would have provided complete yearly regulation, with an
average loss of only 61,000 acre-ft. during the years mentioned. Under assumption 3 the 264,000 acre-ft. would have provided complete storage in all years.
In view of the fact that a capacity of 264,000 acre-ft. would have provided sufficient storage capacity for complete regulation during 6 years out of the 10, it is
not believed that the increase in flow that could be obtained would warrant the
cost incident to a dam above an altitude of 4,950 ft.
No detailed classification has been made of the 5,140 acres that would be
flooded. It embraces approximately ten farm units, of which roughly half are
irrigated and an additional 25 percent is irrigable and cultivable; the remainder
is probably noncultivable. No settlements would be flooded; the flow line, however, would embrace several miles of highway and Beardsley Hot Springs, a
bathing resort.
Bear Valley reservoir site, Idaho (12JD 1). During 1925 surveys were made
by the United States Geological survey of Bear Valley and Bear Valley Creek to
the junction with the Middle Fork of the Salmon River. (See Plan and profile
surveys, Bear Valley and Stanley Basin.) A survey was made of a dam site in
the canyon of the Middle Fork in T. 13 N., R. 10 E., about 2,000 ft. below the
junction of Bear Valley Creek and Marsh Creek.
Rock is not visible in Bear Valley or in the vicinity of Cape Horn on Marsh
Creek. A short distance below the junction of Bear Valley and Cape Horn
Creeks the Middle Fork cuts into the granite. At the dam site and for a distance
below, the canyon is in granite.
Width of cross section, area, and capacity at Bear Valley site
Altitude
(feet)

«,136.........

8,200...
«,250. _ ......
6,300
6,350_ .......

Height Width
of
of
dam section

Feet
0

64
114
164

214

Feet

Area

Capacity

Acres

Acre-feet

AKK

560
670
760

330
650

51,700

Altitude
(feet)

6,400

6,450
6,500
6,550

Height Width
of
of
dam section
Feet
264
31 d
364
414

Feet
870

1,040
1,200
1,350

Area

Capacity

Acres
5,780
10,700
15,600
21,000

Acre-feet
213,000

675, 000
1,280,000
2, 220, 000

The feasibility of Bear Valley as a reservoir with a view to diverting water into
the Stanley Basin is affected by the presence of two low divides one at the
head of Ayers Creek, in about sees. 13 and 14, T. 13 N., R. 9 E., and the Deadwood divide at the head of Bearskin Creek, in sec. 33, T. 13 N., R. 8 E. The
Ayers Creek divide is in a meadow 2,000 ft. wide, through which meander Ayers
Creek, draining southward into Bear VaUey, and Dagger Creek, draining north-
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ward into the Middle Fork of the Salmon River. The altitude of the divide is
6,411 ft., or only 60 ft. above the floor of Bear Valley. The width of the divide
is 1,240 ft. at the 6,450-ft. contour and 2,600 ft. at the 6,550-ft. contour. Geologic
examinations will be necessary to determine possibilities of leakage if the water
is raised above the summit level. It is believed that the detritus in these divides
is not likely to be very deep.
The altitude of the Deadwood divide is 6,498 ft., or 150 ft. above the floor of
the valley, and the possibilities of leakage are therefore not as serious as on the
Ayers Creek divide. The width at the 6,550-ft. contour is 1,900 ft.
A reservoir in Bear Valley would have three possible uses (1) To divert the
flow of Bear Valley Creek, Marsh Creek, and Beaver Creek into Stanley Basin;
(2) for storage and diversion into the Payette River Basin through the Deadwood
River; (3) to regulate the flow of the Middle Fork of the Salmon River for the
development of power.
1. Storage and diversion into Stanley Basin: The altitude of the divide between Marsh Creek and Valley Creek is 6,669 ft., or 530 ft. above the junction
dam site, 255 ft. above the Ayers Creek divide, and 170 ft. above the Deadwood
River divide. Evidently it will be impossible to divert water into Stanley Basin
without either extensive tunneling or trenching. The approximate length of
tunnel or depth of cut necessary is indicated in the following table:
Altitude (feet)

fl,669 (summit)
6,650.. ____ ...... ___ ..
6,600.................. _ ....
6,550.. ........... _ .....

Length Depth of
of tunnel
cut
Miles

0

1.0
5.0
7.0

Feet

0

1Q
fiQ

Altitude (feet)

6,500
6,450
6,400- _ . -

Length Depth of
of tunnel cut
Miles
9.7

_

11.8
15.3

Feet

169

219269

0 Length of cut would be somewhat longer than length of tunnel, which is air-line distance.

Provided geologic conditions at the Ayers Creek and Deadwood River divides
would permit the construction of a high dam without appreciable leakage, a
balance would have to be struck between the cost of the two embankments and
the junction dam and the decreased cost of a tunnel between Marsh Creek and
Valley Creek.
It is possible that the run-off of Stanley Basin once flowed across the divide
between Marsh Creek and Valley Creek through which the tunnel or deep cut
would have to be constructed. If this outlet was closed by glacial action or
otherwise the entire valley may be filled with loose material, and the construction
of a tunnel would be difficult and expensive, as in all probability it would have
to be reinforced throughout except where deep enough to pass through the
granite bedrock. For the purpose of this report it is assumed that the water in
Bear Valley would be raised to the 6,550-ft. contour and the tunnel given a slope
of about 5 ft. to the mile. Under this assumption the junction dam would be
414 ft. high and have a crest length of 1,350 ft.; the earth embankment at Ayers
Meadow would be 139 ft. high and have a crest length of 2,500 ft.; and the earth
embankment at the Deadwood divide would be 55 ft. high and have a crest length
of 1,950 ft. The reservoir created would have a capacity of 2,200,000 acre-ft,
and flood about 2,000 acres.
Complete regulation can be provided with a fluctuation of about 30 ft. at this
stage. The mean annual run-off is estimated to be about 310,000 acre-ft. To
fill the reservoir, assuming complete shut-off of the flow of the Middle Fork of
the Salmon River and no evaporation or seepage losses, would require nearly 6
years. Without a vvery detailed geologic examination it is impossible to make
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any estimate of the seepage losses. Such losses might be very considerable during
the filling period. Losses by evaporation would exceed 25,000 acre-ft. a year.
There is no development on the Middle Fork of the Salmon River, and if rights
were acquired to store the entire flow it would probably take 7 or 8 years to raise
the reservoir to the tunnel level. In view of the relatively small amount of water
that could be diverted, it is evident that the unit cost per acre-foot would be
very large.
2. Bear Valley as an additional source of water supply for Payette River: In
view of the low divide between Deer Creek, tributary to the Deadwood River,
and Bearskin Creek, tributary to Bear Valley Creek, diversion of the flow of
Bear Valley Creek into the Deadwood River, either for power or for irrigation,
is possible. This divide is in a meadow at an altitude of 6,498 ft. The approximate distance between contours on the Deadwood River slope and the Bear
Valley slope and the depth of cut necessary are as follows:
of
Distance Depth
cut

Altitude (feet)

6,498 (summit) ...............
6,450
6,400 .- ___ ............
6.350................. ___ ....

Miles

Feet

1.6
7.3
15.0

0

48
98
148

of
Distance Depth
cut

Altitude (feet)

6,300 . ____
6,250
. __
6,200~

_-_

Miles
17.2
18.0
19.0

Feet
198
248
298

It is evident that to be feasible the diversion should be made at or above the
6,450-ft. contour. To divert at the 6,450-ft. contour will require an embankment
at Ayers Creek 45 ft. high and 1,250 ft. long and a dam at the junction site 314
ft. high, with a tunnel at the divide about 1.6 miles long, or a cut 50 ft. deep and
1.6 miles long.
The average annual flow of Bear Valley Creek is about 220,000 acre-ft., and the
junction dam would provide for diversion of 310,000 acre-ft. It is entirely possible
that a dam across Bear Valley Creek, even though there is no outstanding site,
would be more feasible for the scheme than the higher dam at the junction site.
If Payette River water is diverted to the Boise Valley the Bear Valley diversion
might play an important part in the general scheme.
3. Bear Valley as a regulating reservoir for power on the Middle Fork of Salmon
River and on the Salmon River below the Middle Fork:

Annual run-off and storage required at Bear Valley dam site
Annual run-oft
Year ending Sept. 30

1922....

_.

1923
.
1924
1925-..
1926
1927
1928
.
1929.-.
1930..

Secondfeet

_ ........... _ ....... ... .
.

.

_

.

.

....

Acre-feet

Storage required for annual regulation (acrefeet) '

336
300
157
333
297
688
672
383
420

243,000
217, 000
114,000
241, 000
215, 000
498,000
487, 000
277, 000
304,000

181, 000
154,000
62,000
171,000
72,000
235.000
226,000
113,000
130, 000

398
428

288,000
310, 000

149,000
160.000
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A capacity of 160,000 acre-ft. would give annual regulation of the stream during
years of normal run-off. A capacity of 600,000 acre-ft. would provide regulation
of the estimated mean flow. A dam of the nonoverflow type 320 ft. above the
stream bed (estimated altitude 6,130 ft.) would back water to the 6,450-ft. contour. The dam would be 1,040 ft. long and contain 716,000 cubic yards of
material. The spillway would be located at the left end of the dam. An auxiliary
dam 40 ft. high would be required at the Ayers Creek summit. To create a
storage space of 675,000 acre-ft., 10,700 acres of grazing and unimproved timber
lands would be flooded, and about 15 miles of road would have to be relocated.
Complete regulation of the stream at this point would increase the Q90 from 15&
to 428 sec.-ft. and the Q50 from 229 to 428 sec.-ft.
The value for power at 25 sites on the Middle Fork and 14 sites on the main
Salmon River would be as follows:
Increase in potential power
Location

Site 12JD 1. - .
--.... ._ _. ....
Middle Fork sites. _____________________ . __

Head

90 percent of 50 percent of
time
time

4,ooa

250
2,900
1,920

6,400
62,600
41,500

46,400
30,700

5,070

109,500

81,100

In terms of energy produced the 160,000 acre-ft. would generate over 500,000,000
kilowatt-hours if used through a complete system to the point where the Salmon
joins the Snake.
Aparejo Point power and storage site, Idaho (12JD 14). The Aparejo power
site, on the Middle Fork of the Salmon River, has storage as well as power value.
A description of the site and the suggested method of development is given in
the section on undeveloped power sites (pp. 323-324). Storage of 90,000 acre-ft.
could be obtained in the upper 100 ft. of the reservoir.
Knox power and storage site, Idaho (12JF 1). The Knox power site, on the South
Fork of the Salmon River, has storage as well as power value. (For a description
of the site and suggested method of development see p. 330.) Storage of 50,OOQ
acre-ft. could be obtained with a 60-ft. draw-down.
Reed power and storage site, Idaho (12JF 4). The Reed power site, on the South
Fork of the Salmon River, has storage as well as power value. (For a description
of the site and suggested method of development see p. 331.) Storage of 30,000
acre-ft. could be obtained with a 50-ft. draw-down.
Pen Basin reservoir site, Idaho (12JF 1). Opportunity for a small amount of
storage at a comparatively high altitude in the basin of the South Fork of the
Salmon River is offered by a wide opening at the head of Johnson Creek in Tps.
15 and 16 N., R. 8 E. (unsurveyed), known as Pen Basin. No exceptional dam
site exists here, and the most feasible method of obtaining storage appears to
be through the construction of an earth and rock fill dam at a narrow place in
the valley near mile 23.5. (See sheet B, South Fork of Salmon River survey,,
1929.) A dam 75 ft. high would have a top length of 700 ft. and contain about
140,000 cubic yards of material. The reservoir created would flood 1,130 acres
and have a capacity of 19,800 acre-ft. at a flow line altitude of 6,640 ft. The
drainage area above site, 55 square miles. Mean annual run-off (estimated),
60,000 acre-ft. The capacity of 19,800 acre-ft. is sufficient to provide complete
regulation during an average year.
The increase in flow is estimated at 60 sec.-ft. for 90 percent of the time and
50 sec.-ft. for 50 percent of the time. This increased flow through 5,200 ft. of head
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at known power sites between the reservoir and the junction of the Snake and
Salmon Rivers is 750,000 kilowatt-hours a year. No power site is proposed at
the dam. The development of this site would flood the Landmark ranger station
and several hundred acres of meadow used for pasture and would necessitate the
relocation of 5 miles of highway.
Long Gulch power and storage site, Idaho (12JF 29). The Long Gulch power
site, on the Secesh River, has storage as well as power value. (For a description
of the site and method of development see section on undeveloped power sites,
pp. 335-336.) A capacity of 40,000 acre-ft. could be obtained with a 40-ft.
draw-down.
CI/EARWATER RIVER BASIN

During 1924 river surveys were made in the Clearwater River Basin
by R. W. Burchard and W. F. Chenault, of the United States Geological Survey. Power and storage studies were made by Warren
Oakey. These surveys indicated few localities at which large storage
capacities could be obtained. There is little irrigation in the Clearwater River Basin, and storage, if developed, will be in the interests
of power and flood control. One site only is discussed below.
Moose Creek storage site, Idaho. The Goat Mountain power site (12KA 4), (see
p. 347) offers opportunity for storage which may prove attractive if the power
demands on the Selway River ever become sufficiently acute to warrant the
construction of high-head dams. Moose Creek, tributary to the Selway River
at mile 137.8, 1.5 miles above the dam site, flows throughout its lower 3 miles in
a valley which is much wider than the valley of the Selway. The basin is in
general timbered, but there is some fair agricultural land. The slope of the creek
is about 37 ft. to the mile. Unfortunately there is no dam site on Moose Creek,
and if storage is obtained it must be by means of a high dam across the Selway
below the mouth of the creek. There are two possibilities for such a dam one
at mile 137.1 and the other at the Goat Mountain site, mile 136.3. (See Plan
and profile of Clearwater River and tributaries.) Of the two sites the lower one
is preferable.
The altitude of the water surface at the lower site is 2,125 ft. and at the mouth
of Moose Creek 2,180 ft. By raising the water to an altitude of 2,350 ft. with a
dam 225 ft. high, water would be backed to the Three Forks ranger station,
nearly 5 miles above the mouth of Moose Creek, and a capacity of about 60,000
acre-ft. would be provided. By increasing the head an additional 50 ft., to an
altitude of 2,400 ft., the total capacity would be about 125,000 acre-ft. Development as suggested would drown out the Hopwood Creek power site (12KA 3).
It is considered that the dam site is adequate for a dam 225 to 275 ft. high.
The site is located in a very inaccessible part of the basin, and with present
transportation facilities the project seems infeasible. The Moose Creek Basin,
however, offers a possibility for storage in a region nearly destitute of reservoir
sites.
PALOUSE RIVER BASIN

During 1913 and 1914 extensive investigations of the Palouse River
Basin were made jointly by the United States Bureau of Reclamation
and the State of Washington in connection with the Palouse irrigation
project. These investigations covered examinations of all possible
storage sites within the basin. The following descriptions are based
on a report dated August 1914 by E. McCulloh.
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Potlatch reservoir site, Idaho (12LB 1.) On the Palouse River a short distance
.above Potlatch, in sees. 6, 7, T. 41 N., R. 4 W. The left abutment is a bare rock
bluff; the right abutment is in part rock outcrop with some earth mantle. The
valley that would be flooded is traversed by the Washington & Montana Railroad and also contains a number of improved ranches and the village of Princeton.
The drainage area above the dam site is 210 square miles. A dam 97 ft. high,
with a top altitude of 2,570 ft., would flood 3,850 acres and would provide a
capacity of 120,000 acre-ft. The capacity of the reservoir is limited by the
water supply; the Board of Engineers in 1914 considered the capacity as 90,000
; acre-ft. Preliminary estimates by the Bureau of Reclamation, based on a rock-fill
dam and railroad relocation, indicate that the cost of the reservoir would be more
than $10 to $14 an acre-ft. of storage. No geologic examinations have been
made.
State line reservoir site, Idaho (12LB). At a point where the Palouse River
. crosses the State line between Idaho and Washington, in sec. 12, T. 41 N., R. 6 W.,
Idaho. A dam 150 ft. high would flood the valley for a distance of 20 miles
. and would impound more water than the run-off of the Palouse River. A rockfill dam 50 ft. high (crest altitude, 2,485 ft.) would form a reservoir having an area
of 1,020 acres and a capacity of 16,500 acre-ft. In view of the high cost of
relocating lumber mills and railroads the site was considered not feasible.

Hinchliff reservoir site, Washington (12LB). In sec. 20, T. 17 N., R. 45 E.,
. about 5 miles above the town of Elberton. Development of the site would flood
the town of Palouse, and if the dam were raised to provide an appreciable amount
of storage it would also flood several miles of the Northern Pacific Railway.
Without flooding the railway the site is limited to a dam 100 ft. high (crest altitude, 2,420 ft.), the area of the reservoir would be 800 acres, and the capacity
. only 22,000 acre-ft. The site was considered not feasible.
Winona reservoir site, Washington (12LB). A short distance above the town
, of Winona, in sec. 17, T. 17 N., R. 40 E., a dam 107 ft. high (crest altitude, 1,585
ft.) would form a reservoir having an area of 2,800 acres and a capacity of 173,000
. acre-ft. Preliminary examinations show that the bed of the river is composed
largely of boulders and gravel and that to make a satisfactory tight reservoir
. a cut-off from one-half to three-quarters of a mile in length would be necessary
. at the west end of the dam site. On account of the probable high cost of dam
construction and railroad relocation the site was considered not feasible.
Weidrich reservoir site, Washington (12LB). On the Palouse River in sec. 8,
T. 16 N., R. 39 E., a short distance below the mouth of Rock Creek. The area
flooded would extend up both Rock Creek arid the Palouse River. The height of
the dam is limited by the topography to about 140 ft. Area at 140 ft. (crest
altitude, 1,380 ft.), 2,660 acres; capacity, 157,000 acre-ft. Rock foundations
exist at depths of 60 ft. or more below the surface, the overlying strata being
boulders, gravel, and soil. The cost of construction would be high on account
, of the poor foundation.
Rock Lake reservoir site, Washington (12LB 2). On Rock Creek about 14 miles
north of the town of Winona. Rock Lake is about 7 miles long and half a
mile wide. The dam site is in sec. 13, T. 19 N., R. 40 E. The reservoir would
be entirely within the basalt area. The walls and foundations at the dam site
are lava, and the topography is such as to limit the practical height of a concrete
dam to about 60 ft. (top altitude 1,767 ft.). The drainage area above the site
is 467 square miles. The feasible capacity is limited to about 75,000 acre-ft.,
and the water-surface area would be 2,290 acres. The run-off at the site is estimated to be 15 percent of the run-off of the Palouse River at Hooper. This site
might be an important one if the Columbia Basin gravity project is constructed.
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Washtticna reservoir site, Washington (12FM 1). In a coulee west of the Palouse
River in Tps. 13 and 14 N., Rs. 32 and 33 E. The reservoir would be filled by
diversion from the Palouse River near the town of Hooper, in T. 15 N., R. 37 E.
The available capacity is estimated at 125,000 acre-ft. The conclusions of the
Board of Engineers on the Palouse project, dated October 1, 1914, were to the
effect that this reservoir site involves an element of uncertainty concerning seepage losses too serious to make its construction advisable without the experience
of filling it, the cost of which was believed to be financially prohibited at that
time. The Washtucna Reservoir would cover an- area of nearly 4,000 acres and
would rest upon a porous subsoil underlain by lava and basalt.
PRESENT IRRIGATION
SUMMARY

Irrigation is paramount in the Snake River Basin. Except in the
northern part of the basin it is the backbone of the agricultural activities. Through the production of forage crops it has enabled the grazing resources of the adjacent public range and forest to be fully utilized.
Its products, especially potatoes (pi. 9, A}, fruits (pi. 9, B), and seed
crops, have a Nation-wide and well-deserved reputation. It had its
conception in the pioneer days and has reached its present development largely through the collective efforts and enthusiasm of the
early homesteaders.
Early irrigation activities in the basin, as well as elsewhere throughout the West, were confined principally to bottom lands along perennial streams. Settlements in the Snake River Basin were restricted
largely to communities which sprang up along the Oregon Trail or
which dated back nearly to the Hunt expedition of 1810. These lands
were susceptible of irrigation without extensive canals or storage
systems. After the period of the trapper and hunter the principal
activities in the basin centered around mining and later around the
livestock industry.
The success attained in raising crops with irrigation on small isolated tracts showed what could be accomplished through the use of
water in the arid and semiarid regions of the West and was a prominent factor in rapid expansion of settlement. To meet the increasing
demands for agricultural products, extension of existing irrigation
works and construction of new projects involving large expenditures
were necessary. These larger enterprises required not only cooperative effort but also State and Federal aid. State laws were passed
facilitating cooperative effort by giving special regulatory powers to
irrigation districts. The Carey Act of 1894 authorized substantially
free grants of vacant land of the United States in aid of irrigation.
Through meetings and irrigation congresses national public sentiment
was further aroused, until in 1900 the two principal political parties
incorporated reclamation planks in their platforms. In 1901 President 1 heodore Roosevelt, in his first message to Congress, urged con60503 35 ft
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servation and use of our natural resources and recommended the passage of suitable laws under which irrigation works on a large scale
might be constructed. In 1902 the Federal Reclamation Act was
passed.
The Snake River Plain was well adapted for irrigation development,
and during the period 1900 to 1910 it experienced a revolutionary
change as a result of the construction of large Carey Act and Federal
reclamation enterprises and the irrigation of areas through the formation of water users' associations and irrigation districts. During 1929
about 2,754,000 acres in the Snake River Basin was irrigated, of which
919,000 acres was being irrigated by diversion from the main Snake
River and the remainder from the tributaries. This irrigated acreage is exceeded by only one other river basin in the United States
that of the Missouri River. It is closely approached, however, in the
Colorado and San Joaquin Basins. The distribution by States is as
follows:
Area irrigated in Snake River Basin, 1929
Acres

Wyoming....._________
90,000
Utah...____._.__..__
4,720
Nevada_______.._.
62,000
Idaho.. ___-_-__.____ 2, 186, 000

Oregon.___________
Washington________._

402,500
9,000
2, 754, 200

As a whole there seems to have been little undue exploitation of
irrigation in the basin. In some areas there was overdevelopment of
canal systems resulting from insufficient information regarding water
supply. Seeping occurring as the aftermath of excessive use of water
without suitable drainage has in places resulted in added outlay for
proper drainage. Some pumping projects have labored under heavy
pumping charges. On the whole, however, irrigation has been successful. Naturally, nearly all the irrigated areas have suffered to a
greater or less extent from the recurrence of years of low run-off,
notably in 1915, 1919, 1924, 1926, 1929, 1930, and 1931. This situation is being remedied to a considerable degree and will be further
relieved through the development of storage, especially if new areas
are kept at a safe minimum. Although there has been no large increase in irrigated acreage during recent years, there has been a large
increase in storage, resulting in a more thorough stabilization of water
supply, and in addition the development of pumping has resulted in
a, more efficient use of water.
The following table is an estimate of the area irrigated in 1929.
This estimate includes not only tracts in which the soil moisture
naturally available for crops is increased by artificial means but also
bottom lands that are moistened by natural subirrigation. It has
been based on State water-right adjudication records and surveys^
United States census figures, reports of water mastergr -agricultural
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classification by the conservation branch of the United States Geological Survey, and other information available to the Survey. Owing
to the inclusion of subirrigated land and to the omission of areas of
adjudicated land believed to be not irrigated, some of these estimates
may not conform strictly to either census figures or adjudication
records for individual streams. Differences between various estimates are believed to be due principally to differences in definitions of
the various classes of land and in part to inherent difficulties in the
collection of the statistics. In broad perspective the estimates given
herein fall between the figures given by the census for area " irrigated",
which is the net area actually cropped including pasture land, directly
irrigated but apparently excluding some normally subirrigated land,
and land irrigated by natural overflow, and the figures given for area
enterprises were "capable of irrigating."
Summary of irrigated lands in Snake River Basin
BY STATES

Acres
Wyoming__.___________________________________
90, 000
Utah_______.____________________________________
4,720
Nevada._____________________________________
62,000
Idaho-___-_____________-________.______________ 2, 186, 000
Oregon_________.______________________________
402, 500
Washington______-_-____._______.______________
9, 000
2, 754, 200
BY BASINS

Snake River direct:
Wyoming. _______________..__________
Idaho:
Above Milner____________________
Below Milner___________.________
Oregon......__....___..._.._____ ........
Washington_______-_____.__.___________

1,500
840,000
46, 000
30, 000
1,600
919, 100

Tributaries above Henrys Fork:
Buffalo River, Wyo____________________ '
Spread Creek, Wyo__________...________
Fish Creek, Wyo_._______________.______
Gros Ventre and Ditch Creeks, Wyo_________
. Spring and Flat Creeks, Wyo_._____________
Hoback River, Wyo____,__ __.__________._
Salt River, Wyo_-_____-_____-__-_________.
, Salt River, Idaho.________...___________
Minor tributaries in Idaho.____________________
"f

2,000
2, 000
2, 200
6, 600
11, 000
1, 500
60,000
2,000
18, 000
105,300
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Summary of irrigated lands in Snake River Basin Continued
BY BASINS continued
Henrys Fork Basin:
Henrys Fork direct ____-__-__----_-_-_------_
Falls River-_____-__ -- -_--_------ ------Upper Teton River, Wyo_____ _ _- -._
Upper Teton River, Idaho-__-__--------__ _____
Lower Teton-River____________________.,__-____
Minor tributaries and scattered areas____________

Acres
45, 900
37, 800
3, 200
33,000
21, 300
30, 000
171, 200

Mud Lake area:
Camas Creek
_ __ __
____ __
Beaver Creek_____
_--_-------- _-Medicine Lodge Creek_________________________
Birch Creek-----. -- -_--------.._- ..___.___
Mud Lake______- __--- __ __ _
_
Minor Lakes.________________________________

20, 000
3, 000
6, 000
5,000
12,000
1, 500
47, 500

Henrys Fork to Big Wood River:
Willow and Sand Creeks__-_--_----_--_------_Blackfoot River__--____-__-___-__-__-----_-__Portneuf River_______________________________
Bannock and Rock Creeks.____________________
Raft River, Utah_____._.-_--_.--_--------_--_
Raft River, Idaho _-__-__------.-------_--- ._
Marsh Creek....... -_ ---__ - -- _ Goose Creek, Nev__-__..___..______ _ ___.
Goose Creek, Utah_.___-_________---_- ._._____
Goose Creek, Idaho...
------- -.
Salmon Falls Creek, Nev._._.-__-------.__--_-Salinon Falls Creek, Idaho.-------------------Little Lost River_-___---___--------_________
Big Lost River______________________________
Fish Creek.---___--__--__------------_-----__
Big Wood and Little Wood Rivers ______________

8, 000
45, 000
40, 000
9, 000
4,470
15,000
6,000
1, 500
250
20,000
8,000
35, 000
10, 000
50, 000
4,000
140, 000
396, 220

Big Wood River to Weiser River:
Minor tributaries.______________--_---_----__Bruneau River, Nev__ _'________________________
Bruneau River, Idaho___.__.___-.---..--_--_
Castle, Sinker, and Sucker Creeks.______________
Owyhee River, Nev.__-_-------------------_-Owyhee River, Idaho -.---..---_------------Owyhee River, Oreg_-____--------------- ---_
Boise River, Idaho,..----...._-----_------Boise River, Oreg_______________-____-___-_---

15, 000
5, 000
20,000
14, 000
47, 500
10,000
38, OOd
350,000
6, 500
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Summary of irrigated lands in Snake River Basin Continued
BY BASINS continued
Big Wood River to Weiser River Continued.
Malheur River______________________________
Payette River..______________________________
Weiser River__-______________________________

Acres
58, 000
125,000
40, 000
729, 000

Weiser River to mouth:
Burnt River_-___-______________-_-__---_-_-__
Powder River_______________________________
Pine River___________________________________
Imnaha River_________________________-_______
Salmon River direct--__-_-___--_.-----._______
Pahsimeroi River.._________________________
Lemhi River._____________________________
Little Salmon River____-___________-__________
Minor tributaries and scattered areas in Salmon
River Basin_---______________-----______-_Grande Ronde River_________--____-________
Wallowa River_______________.________________
Clearwater River____________________________
Asotiii Creek...______________________________
Tucannon River._____________________________
Palouse River_ _______________________________
Minor tributaries in Washington._______________

20, 000
150, 000
15,000
9, 000
27,000
22,000
32, 000
6, 500
12,000
37,000
38, 000
10,000
3, 900
1, 200
1, 100
1, 200
385, 900

Grand total___-____-_______----__--___--__- 2,754,220
SNAKE RIVER ABOVE MILNER
RIRIE TO AMERICAN FAILS

About 841,500 acres is irrigated by direct diversion from the Snake
River above Milner, of which about 1,500 acres is in Jackson Hole, and
the remainder on the Snake River Plain in Idaho, extending in an
almost unbroken area from Ririe, near the point where the Snake
River leaves its canyon, westward to Bliss. Of this area 400,000
acres lies in a compact body between Ririe and American Falls.
The remaining 444,000 acres is largely embraced within the Minidoka
project, constructed by the United States Bureau of Reclamation,
and in the South Side Twin Falls and North Side Twin Falls areas.
With the exception of the lands in the Fort Hall Indian Reservation,
the 400,000 acres above American Falls irrigated directly from Snake
River above Milner receives its water from 66 canals constructed
privately and through the formation of canal companies, water
users' associations, and irrigation districts, representing some of the
earliest water rights on the Snake River. The names and locations
of the canals diverting water to this area are shown on pages 130-131.
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The Fort Hall Indian Reservation was established by treaty July
2, 1863. Irrigation on lands under the Fort Hall project, a part
of the reservation, was started as early as 1894, but storage was
not obtained until 1910, when the Blackfoot Reservoir (see p. 48)
was first constructed. The present development was made during
1907-10, and the reservoir was enlarged and rehabilitated during 1922,
1927, and 1929. Nearly all of the 45,000 acres irrigated in the Blackfoot River Basin is embraced within the project borders. These
lands receive their water supply from the Blackfoot and Snake
Rivers. Blackfoot River water is stored in the Blackfoot Marsh
Reservoir (12GK 1) and Grays Lake Reservoir (12GJ 4). Water
released from storage is carried in the Blackfoot River channel 58
miles to the headgate of the main canals. Snake River water used
on the project lands is diverted from the Snake River in sec. 31,
T. 1 N., R. 37 E., and carried in the Idaho Canal, commonly called
Government Canal, to sec. 24, T. 2 S., R. 36 E. Some water from
Sand Creek is also diverted in sec. 12, T. 2 S., R. 36 E.
Of the two main canals diverting from the Blackfoot River tne
upper starts in sec. 11, T. 3 S., R. 35 E., and the lower in sec. 13,
T. 3 S., R. 35 E. The upper canal follows the foothills on the east
side of the project land, extending in a southerly direction nearly to
Pocatello. The lower canal covers lands between the Blackfoot
River and Ross Fork.
Status of lands under Fort Hall project, 1929
Land irrigated
Land under
ditch

Unit

Fort Hall..- . __ . . ___ -- -- _ .. .. _ . ___ ..

Little Indian ...... ... ..... ............ . ..... .. ... . ....

By Indians By others

Total

Acres
60, 000
2,180
1,200
1,000
1,100

Acres
9,780
700
1,040
800
455

Acres
17, 800

445

Acres
27, 580
700
1,120
800
900

65,500

12, 775

18,325

31, 100

80

MINIDOKA AREA

The Minidoka system consists essentially of two main divisions
the Minidoka Irrigation District, on the north side of the Snake
River in Tps. 8, 9, and 10 S., Rs. 22 to 25 E., and the Burley Irrigation District, on the south side of the Snake River in Tps. 10 and 11
S., Rs. 22 to 25 E. The system was constructed by the United
States Bureau of Reclamation during 1907-9 and was turned over to
the Minidoka District January 1, 1917, and to the Burley District
April 1, 1926. The Bureau of Reclamation retains control of the
Lake Walcott storage reservoir (12GN 1) and power house, as well
as the Jackson Lake and American Falls Reservoirs. Main canals
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for both districts divert from the Snake River at the Minidoka Dam.
Storage is provided at Jackson Lake (12GA 1), American Falls
(12GL 1), and Lake Walcott (12GN 1). The gross area of the project;
is 121,000 acres, about equally divided on both sides of Snake River.
The lands on the north side are irrigated almost entirely by direct
diversion. The main canal at the point of diversion has a capacity
of about 1,600 second-feet.
The lands on the south side are irrigated both by direct diversion
(1,930 acres) and by pumping (45,300 acres). Water diverted at
the Minidoka Dam is carried in the main South Side Minidoka Canal,
having a capacity of about 1,100 second-feet for 11 miles to the first
pumping plant, in sec. 23, T. 10 S., R. 29 E. Two more pumping
stations, in sec. 24, T. 10 S., R. 24 E., and sec. 30, T. 10 S., R. 25 E.,
raise the water to the second and third canals.
Pumping plants on South Side Minidoka project

'

Height

First lift _____________________________
Second lift.. __________________________
Third lift.... ____ ....... _ __ ____ . _ .... __

Feet
29
31

30

Pumps

Motors

5
5
3

5
5
3

Capacity
Second-feet
885
800
440

The project area has a farm population of about 8,500 and an
urban population of 10,000, residing at Burley, Rupert, Paul, Declo,
and Heyburn.
SOUTH SIDE TWIN FAILS AREA

The South Side Twin Falls system embracing over 200,000 acres
of irrigated land on the south side of the Snake River in Tps. 9, 10,
and 11 S., Rs. 13 to 30 E., is considered one of the largest and most
successful Carey Act enterprises in the United States. Water was
first turned onto the land in 1905, and since that time there has been
rapid growth in the agricultural and 'civic development of central
southern Idaho. The principal cities and towns are Twin Falls,
Buhl, Filer, Kimberly, Hansen, and Murtaugh.
Water is diverted from the Snake River at the Milner Dam, into
the main South Side Canal, having a capacity of somewhat over
3,500 second-feet. This canal parallels the Snake River to a point
in sec. 1, T. 11 S., R. 18 E., at which it divides. The high-line branch
continues westward to Salmon Falls Creek, and the other branch
supplies lands lying near the Snake River. A few thousand acres
that lies about the high line canal in T. 11 S., Rs. 15 and 16 E., is
supplied by pumping from the main canal. The length of the main
canal system is 110 miles, of laterals 299 miles, of coulees or natural
waterways used as part of the distribution system 339 miles a total
of 748 miles.
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The average annual diversion into the main canal during the period
1925-29 was 1,290,000 acre-feet, of which an average of 932,000
acre-feet was diverted during the irrigation season, May to September.
Storage is provided in Jackson Lake (12GA 1) and the American Falls
Reservoir (12GL 1), with a small amount of supplemental storage on
the project area.
NORTH SIDE TWIN FAILS AREA

The North Side Twin Falls system, another large and successful
Carey Act enterprise, embraces an extensive area on the north side of
the Snake River, extending from T. 5 S., R. 11 E., to T. 10 S., R. 21 E.
About 185,000 acres is included in the project area, of which 127,000
acres is irrigated. The principal communities are Jerome, Wendell,
Eden, and Hazelton. Water is diverted from the Snake River at the
Milner Dam into a main canal having a capacity of about 3,200
second-feet, which extends 36 miles northwestward, through the
Wilson Lake Reservoir (12GR 2), to the Big Wood River. An additional capacity of 1,000 second-feet was provided in 1930, water, being
discharged into the North Side canal system from the Milner Gooding
Canal, 4 miles below Milner. About 62 second-feet is also afforded by
a pumping plant that pumps into the P.A. Canal from Lake Milner,
above the head of the main canal. Water was first turned into the
North Side Canal in 1908, but the system was not substantially completed until 1916. The average annual diversion from the Snake
River in 1925-29 was 1,120,000 acre-feet, of which 791,000 acre-feet
was diverted during the irrigation season, May to September. Storage
is provided at Jackson Lake (12GA 1) and the American Falls
Reservoir (12GL 1).
Cultivated lands under the North Side and South Side Twin Falls
systems form almost continuous agricultural community on the Snake
River Plain between Milner and Bliss. The canals extend below Bliss
on the north side of the Snake River, and the irrigated lands in that
part of the area lie largely in scattered tracts divided by lava sheets.
WATER DISTRIBUTION AND USE 20

With respect to water distribution the area above Milner may be
divided into three major sections 251,400 acres between Heise, where
the Snake River enters the plain, and Woodville, a quarter of a mile
below the Shelley gaging station, in sec. 17, T. 1 N., R. 37 E.; 137,000
acres between Woodville and Cloughs, just below the mouth of the
Blackfoot River; and 444,000 acres between American Falls and
Milner.
The natural flow of the Snake River in this stretch is augmented by
storage in the Jackson Lake Reservoir (12GA 1), American Falls
20 Compiled largely from annual reports covering operation in water district 36, Q. Clyde Baldwin,
deputy prior to March 1930, and Lynn Crandall, deputy subsequent thereto.
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Reservoir (12GL 1), and Lake Walcott Reservoir (12GN 1), having a
combined capacity of 2,654,000 acre-feet. A complex problem is involved in the distribution of the stored and natural flow of the Snake
River into the canals that supply this large area.21
For several years the "flush" system was used, the stored water
being sent down the Snake River in heads or waves during periods in
which canal headings were staked and labeled to prevent improper
diversion. Between the "flush" periods only the natural flow was
allowed to pass. The frequent fluctuation of the river thus produced
resulted in damage to diversion dams and made deliveries to canals
uncertain. This plan was unsatisfactory to both users of natural
flow and users of stored water.
The continuous-flow system of delivering the stored water was
adopted in 1912 and is still in use. Under this system a steady delivery is maintained, which varies only with the needs of the users of
stored water and the limitations of available supply. Proper administration requires daily determination of the natural flow of the river,
the amount of water released from storage, the flow of each canal
diverting from the river, regulation thereof in accordance with the
decree, determination of losses and gains in river channel, and many
other factors. This work and the determination of other problems of
water distribution throughout the portion of the basin in Idaho fall
under the supervision of the Idaho State Commissioner of Reclamation.
The following summation of diversion 22 includes stored water and
natural flow from the Snake River:
Diversions from Snake River from Heise to Milner for irrigation, May to September,
1925-29
Average diversion
Area
irrigated

Total

Per acre
irrigated

Acres
251,400
137,000
444,000

Acre-feet
1, 832, 000
721, 000
2, 431, 000

Acre-feet
7.29
5.26
5.48

832, 400

4,984,000

5.99

21 See annual reports of deputy commissioner for water district 36 to Idaho Department of Reclamation,
also Baldwin, G. C., Transmission and delivery of water to remote irrigation districts: Modern irrigation,
vol. 3, pp. 20, 21, 88, 89, 1927.
22 The data relative to water diversions presented in this report, unless otherwise stated, are given in terms
of diversions from the river and not of deliveries at the farmers' headgates.
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Seasonal distribution of diversions, Heise to Milner, 1925-29
[Acre-feet per acre]
Heise to
Woodville
May..... ...................... . . ...... . July - . . . . ...-. --.
August ____________________________
September

Woodville to
doughs

American
Falls to
Milner

1.04
1.71

0.94

1.13;

1.89
1.61
1.04

1.24
1.28
1.05
.75

7.29

5.26

5.48

1.17
1.23
1.14
.81

On account of losses from the diversion canals, through evaporation,
percolation, and waste at canal ends, the amount of water that finally
reaches the farmers' headgates is materially less than the amount
diverted. Similarly, the amount actually used in crop production
is less than the amount diverted at the farmers' headgates, on account
of percolation in the lateral systems and surface waste from fields.
As a result of these losses the seasonal distribution of diversion as
shown in the above and other similar tables does not necessarily
represent seasonal distribution of irrigation requirements. Actual
farm deliveries for the South Side pumping division at Minidoka for
the period 1913-26 were as follows:23
Average farm deliveries for 44,94$ acres in South Side Minidoka pumping division,
1913-26
Acre-feet Percent
per acre
April........... _ ............
July-

-.....-.-.............

0.06
.41
e/s

fifi

.56

16
24
26
24

Acre-feet Percent
per acre
0.27
.02

10

2.54

100

During this period about 50 percent of the area was in alfalfa, hay,
and pasture; 28 percent in small grains; and 22 percent in furrow crops.
The average precipitation during the growing season was 0.53 foot;
the mean temperature during the growing season, 59° F. The amount
of water delivered at the farmers' headgates was 58 percent of the
water pumped at the first lift but does not include losses in 14 miles
of main canal between the point of diversion and the first pumping
plant.
Studies by Lynn Crandall during the period 1916-20 on the
North Side Twin Falls area indicated a crop requirement during 1917
of 2.2 acre-feet, not including precipitation during the growing
season, which amounts to about 0.4 foot. During that year the
816,500 acre-feet of water supply on the North Side Twin Falls area
was distributed as follows:
" Debler, E. B., The use of water on Federal irrigation projects: Am. Soc. Civil Eng. Proc., March, 1929.
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Percent

Lost by deep percolation before reaching farmers' headgates.
Lost by deep percolation after reaching farmers' headgates__
Actually used to supply evaporation and transpiration requirements of crops.________________________________
Surface waste from fields into canal system.______________
Operation waste at ends of canals_______________________
Lost by evaporation from water surface in canals_________

40. 2
24 8
27.
3.
3.
1.

0
6
3
1

i

In determining the amount of return flow from areas irrigated on
the Snake River Plain Stearns 24 has used an estimated consumption
duty of 1.8 to 2.2 acre-feet per acre irrigated.
Fortier and Young 25 estimate the monthly and seasonal net irrigation requirements as indicated in the following table. This estimate
includes no losses and is based on plat and field experiments on the
anticipated extension of irrigated area and on expected improvements
in irrigation practice. In presenting this information the authors
state:
It is to be noted that in some instances the allotment is less than the quantity
now used. In making this reduction there was no intention on the part of the
authors to handicap water users of future enterprises by granting too little
water for their legitimate needs; rather the purpose was to emphasize the fact
that it is more economical to expend labor and money for the application of water
than to pay for the excess of water required for poorly prepared farms.
Irrigation requirements in Columbia River Basin
Percent of total
Apr.

May

June

July

7

85

40

17

1

1.7

3

13

32

30

20

2

2.3

4
2
5

17
12
19
8
14
14

23
38
22
38
25
24

25
36
26
44
28
26

19
14
20
10
20
19

11
2
8

Upper Snake River Basin in Wyoming and
'Henrys Fork and Snake River Plain above
Snake River Plain below American Falls in
Southwestern Idaho and Northern Nevada.
Owyhee and Malheur Basins in Oregon... .

Net
requirements
(acrefeet)

3
4

Aug.

Sept.

10
10

Oct.

1

3

2.5
1.9
2.4
2.0
2.0
2.1

CANAL DIVERSIONS

The following table shows for each of the canals diverting from the
Snake River the diversion as measured at the main headgate. These
data are based on averages for 1925-29. The natural flow of Snake
River at Moran during this 5-year period ranged from 30 percent
above the long-time average (1904-30) in 1927 to 30 percent below in
1926, and the 5-year average was about 8 percent above the long** Stearns, H. T., Crandall, Lynn, and Steward, W. O., Geology and ground water of the Snake Riv<jr
Plain: U.S. Geol. Survey Water-Supply Paper (in preparation).
» Fortier, Samuel, and Young, A. A., Irrigation requirements of the arid and semiarid lands of the Colijmbia River Basin: U.S. Dept. Agr. Tech. Bull. 200, p. 32,1930.
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time average. At American Falls the 5-year average was about 9
percent below the long-time average (1896-1930), but as the flow at
American Falls has been materially affected by diversions the 5-year
mean is not comparable with the long-time record. It is estimated
that for the area as a whole above Milner the flow in 1925-29 was
probably about normal. The diversions per acre irrigated under the
different canals vary to a considerable extent, doubtless mainly owing
to variations in soil characteristics, although other features affect the
results, such as varying canal losses and waste, method of irrigation,
and whether water is pumped or diverted by gravity. Lack of effective land-leveling operations, together with liberal water decrees, also
contributes to the heavy use of water in some localities. During
most years also unrestricted use is permitted during May, June, and
September. The amount of water actually consumed by the crops
on the Snake River Plain has been estimated to be about 2 acre-feet
per acre, so that roughly nearly two-thirds of the water diverted from
the Snake River either returns to the stream as surface waste or passes
into ground water, part of which reappears in the river and is used
again above Milner.
Canals diverting from Snake River, 1925-29
Point of diversion

Riley

T. N.

R. E.

3
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
5
4
4

41
40
40
39
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
39
40
40
39
39
39
39

9
5
31
36
36
36
26
26
26
35
27
27
30
29
29
31
20
19
18
18
13
22
8
6
15
2
2

5
5
4
4
4
4
4
4

39
39
39
39
39
39
39
39

14
34
10
10
10
10
9
5

Sec.

Heise to Woodvilte

Kite & Nord.

Reid-------___---.-_._-_- ...... ...

Rigby
... -.-...... .-.....
Dilts. .............. ...... .........
NorthRigby.
White

-.._._
. __.

Ellis
.
.......
1 Included with Idaho Canal.

DiverAverage
Average
maximum diversion, Average
sion per
land
acre irriJune
May to
diversion September irrigated gated
Second-feet
31
458
601
452
253
7
28
5
8
58
15
538
9
325
334
10
1,040
103
56
14
179
172
236
194
363
35
5
433
211
197
47
146
421
80
21
13
7

Acre-feet
Acres Acre-feet
4,300
850
5.1
83, 900 } 31,300
6.4
116, 000
10,200
8.1
82,400
7,000
5.5
38, 500
65
3.1
200
330
10.3
3,400
140
700
5.0
160
6.2
1,000
12.0
970
11,700
240
2,200
9.2
16,000
6.2
99,000
160
8.1
1,300
53,800
4,700
10.7
50,400
175
8.6
1,500
20,000
10.8
216,000.
11.3
1,650
18,700
8,000 }
14.2
655
1,400
5,000
6.1
30, 300
3,270
7.8
25, 400
3,000
9.6
28,900
3,000
10.5
31,600
4,380
13.6
59,500
300
11.7
3,500
150
4.0
600
160
4.4
700
120
5.4
650
15.5
5,500
85, 500
3,000
10.9
32,700
11.9
41, 600
3,500
8.7
5,900
675
15.4
1,630
25,000
12.9
6,000
77,300
5.2
14,000
2,700
200
10.5
2,100
4.7
1,800
380
120
7.3
880
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Canals diverting from Snake River, 1925-29 Continued
DiverAverage
Average
sion per
maximum diversion, Average
land acre
June
May to irrigated
irridiversion September
gated

Point of diversion
T. N.

R. E.

5
5

38
38

21
21

4

37

35

4
4
2
2
2
1

37
37
37
37
37
37

36
36
1
24
34
3

Sec.

Heise to Woodsille Continued

Idaho Falls City Main... ....

-.

Second-feet
55
359
107
17
6
777
468
267
4
105
765

Acre-feet
Acres
Acre-feet
1,220
9,500
7.8
55, 200 » 20,000
2.8
80
300
3.8
24,900
6,440
3.9
1,000
2,600
2.6
215
2.3
500
163, 000 « 35, 400
6.1
96, 600 \ 25,000
6.0
53, 000
1,100
3,000
19, 300
6.4
144, 000
21,500
6.7

9,460

1,832,000

251,400

7.30

Woodmlle to doughs
1
T. S.

37

31

743

<t 191, 000

29,600

'6.5

1
1
1
1
2

37
36
36
36
36

6
24
27
24
9

2

36

5

2
3

35
35

33
18

3

35

5

383
183
537
1,190
178
20
133
214
73
66
132
34

71,800
36, 900
97, 000
234,000
30, 800
2,000
29,800
46,500
13,600
12, 300
28,100
7,500
1,700

14,800
6,500
16,000
45,000
7,000
740
4,000
6,000
1,250
1,540
3,500
900
400

4.8
5.2
6.1
5.2
4.4
2.7
7.4
7.8
10.9
8.0
8.0
8.3
4,3

3,760

721, 000

137,000

5.26

1,550
1,060
55
3,060
118
3,460

392,000
56,000
272, 000
50,100
15r OOO | 127,"000
791, 000
28,200
7,600
932, 000
203,000

7.0
5.4
6.3
3.7
4,6

American Falls to Milner
P. A. Lateral __ ..................

9
9
10
10
10
10

25
25
21
21
21
21

1
1
29
29
29
29

9,210

2, 431, 000

444,000

5.5

»Includes considerable area of subirrigated lands.
* Includes area under Boomer Canal.
d Inclides 82,000 acre-feet from Blackfoot River.
Supplemental supply also received from Blackfoot River.
/ Direct diversion from Snake River but nearly all the lands are under pumping lift.

SNAKE RIVER BELOW MILNER

Downstream from Milner the Snake River lies in general so far
below the general level of the plain that direct diversion onto large
areas has not been undertaken thus far. Irrigation below Milner is
confined almost exclusively therefore to pumping systems. The
total area thus irrigated in Idaho, Oregon, and Washington is between 70,000 and 80,000 acres. The principal pumping projects are
as follows:
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Pumping plants in Snake River Basin below Milner
Name

Sec. 29, T. 10 S., R. 21 E., Idaho-

Land
irrigated

Lift

Location

Feet
(First 67Ji_-

-. }
-}

Acres
7,600

/Fust 38.
Indian Cove.- __________
1,006
(>
Grand View._ ___ __ ____ Sec. 32..T. 58., R. 4 E., Idaho. . ....... 46
(First 53-...
5,600
Snake River _______ .... . Sec. 13, T. 5 S., B. 3 E., IdaUo..-. ........ {Second 101 ..- .... I
(Third 141.
/First
90.-Wilson 6~ ...
_____ -..- Sec. 28, T. 1 S., R. 2 W., Idaho.-\Secondl45 } "2,500
Gem (see text) .
2,200
Sec. 3, T. 8 N., R. 5 W., Idaho
135
Kingman Colony. __ _.. ....... Sec. 12, T. 21 S., R. 46 E., and sec. 36, T. 37
20 S., R. 46 E., Oregon.
Slide... ........... ........ .. Sec. 33, T. 15 S., R. 47 E., Oregon. . 85
Ontario-Nyssa^ -__... __ ... ... Sec. 18, T. 20 S., R. 47 E., Oregon. ..
100

60
60.
85
105
88
101
43-

.

4,000
1,480

'600
6,350

(-0
..
.

1,200
2,200
1,900
2,050
400
680

"Augments supply from Bruneau River.
6 Project practically abandoned; it is understood that plans are being made to irrigate the lands by
direct diversion.
c Plant has not been in operation for several years,
rf Additional supply for lands under Owyhee Canal.

The largest of the pumping areas is embraced within the Gem
Irrigation District. Lands in this district cover a gross area of 60,000
acres on the south side of the Snake River in Tps. 2 and 3 N., Rs. 4
and 5 W., and Tps. 3 and 4 N., R. 6 W., Idaho. The district organization was completed in 1909, and the major portion of the
development constructed in 1913. At the present time about onehalf the area is under ditch, of which about 13,000 acres was cropped
during 1928. The other half of the area lies above constructed
canals. There are two pumping plants on the Snake River the
upper in the NW% sec. 14, T. 2 N., R 4 W., where water is pumped
to three canals with a lift of 70, 108, and 177 feet, respectively, above
the Snake River and a combined capacity of 270 second-feet; and
the lower in the SE% sec. 32, T. 4 N., R. 5 W., where water is pumped
110 feet to one main canal with a capacity of 33 second-feet. Power
for pumping was purchased from the Idaho Power Co., until 1924,
wlien arrangements were made to obtain energy from the Black
Canyon plant (12HG 2) of the United States Bureau of Reclamation
of the Payette River.
It is expected that upon completion of the Owyhee Dam (12HE 1)
and canal system of the Owyhee project all the lands embraced within
the Gem district as well as in pumping districts in Oregon below the
Gem will be irrigated by direct diversion from the Ow<y&ee River.
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In view of possible shortage in water supply under the Owyhee
project, the most modern of the pumping plants could be maintained
for stand-by use in case of serious drought in the Owyhee River
Basin.
The cost of pumping under most of the systems has been fairly
expensive, as shown by the following table, based on studies by the
United States Bureau of Reclamation: *
Cost of power at pumping plants in Snake River Basin, 1923

Area

Slide

Area irrigated

Acres
1,307
400
6,350
714
5,300
680
2,200
720
15,200

Mean
lift

Feet
37
70
108
35
85
43
76
78
126

Power cost
Pump Amount
capacity pumped
acre
per acre Per acre Per
per foot
of lift
SecondAcre-feet
feet
5.0
30
100
14
70
20
40
30
330

4.6
5.9
4.1
6.0
5.0
7.0
5.1

$3.80

$0. 103

4.30
3.20
3.60
5.50
4.80
7.50
"5.10

.040
.092
.042
.123
.063
.096
.040

" Cost of pumping with power from Black Canyon Dam has been about $3 an acre.
SNAKE RIVER TRIBUTARIES

About 1,800,000 acres is irrigated by diversion from Snake River
tributaries. Much of this land lies on the Snake River Plain adjacent
to areas irrigated by direct diversion from the river. The remainder
lies along the valleys of the tributaries, extending all the way from
the Jackson Hole country in Wyoming to the Palouse country in
Washington.
TRIBUTARIES IN JACKSON HOLE, WYO.

Including the small area irrigated directly from the Snake River
somewhat over 25,000 acres is irrigated in Jackson Hole, as follows:
Acres
Snake River direct____-__-----_-------_----------.-_-- 1, 500
Buffalo River____________ .._:.*..___________ ____-..__-:. ' 2,000
Spread Creek______.__.___-_.._.__-_____._.__._.___ 2,000
Fish Creek and tributaries---------------------------- 2, 200
Gros Ventre River and Ditch Creek- _-______-____ -..-- 6, 600
Spring and Flat Creeks___--_------__-----_- -------- 11,000
Hoback River._____________________________------- 1,500
26, 800

No storage is utilized, and in general the natural flow is sufficient
for present areas. In recent years large areas in Jackson Hole have
been purchased for recreational use, and consequently, the area now
26 Reports on engineering, agricultural, and economic feasibility of certain projects, under direction of
Elwood Mead, 1920.
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irrigated is less than the area having adjudicated water rights. The
lands irrigated are scattered between the mouth of Flat Creek and
Buffalo Fork and to some extent along the upper valleys, especially
along the Hoback River.
A large area on both sides of the Snake River below Moran was
at one time given consideration for development under the Carey
Act, but upon further study of agricultural conditions and recreational
facilities the proposals seem to have been abandoned.
SALT RIVER TO HEISE

About 80,000 acres is irrigated above Heise, of which about 62,000
acres lies in the Salt River Basin and the remainder in Grand Valley
below Alpine and in Swan and Conant Valleys near Irwin. In the
Salt River Basin 60,000 acres is in Wyoming under canals diverting
from the main stream and tributaries, and about 2,000 acres is in
Idaho under canals diverting from Tincup, Jack Knife, and Cow
Creeks. No storage is utilized. The principal diversions from Salt
River are the Fairview Ditch, in the SW#SW# sec. 25, T. 31 N., R.
119 W.; East Side Ditch, point in the NWtfSEtf sec. 1, T. 33 N.,
R. 119 W.; Baker Ditch, in the NEJiSWtf sec, 34, T. 35 N., R. 119
W. Private and cooperative ditches divert from tributary streams
at the margins of the valley.
Diversions below the Salt River are made from the small tributaries
of Snake River, principally Blowout, Elk, Bear, Palisade, Rainy,
and Pine Creeks.
HENRYS FORK AND TRIBUTARIES

About 171,000 acres in the Henrys Fork Basin is irrigated, as
follows:
Acres
Henrys Fork direct________________________________ 45, 900
Falls River.__._______________-._________ 37, 800
Upper Teton River, Wyo________________________
3, 200
Upper Teton River, Idaho_____-____-----_-_-_---____ 33, 000
Lower Teton River_________________________ 21, 300
Minor tributaries and scattered areas_________________ 27 30, 000
171, 200

Except for storage in the Henrys Lake Reservoir (12GH 1), the
irrigation of these lands depend upon natural flow, which during
low-water years is not sufficient for successful operation in certain
areas.
The Henrys Fork area is included in the same water district as the
main Snake River above Milner.
«Includes about 20,000 acres of pasture and native hay land that is either occasionally flooded or naturally
subirrigated.
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Diversions from Henrys Fork, FaUs River, and lower Teton River during irrigation
season May to September, 1925-29
Average diversion
Area
irrigated

Falls River......... ...--.--.-..___..---.______.-___..._ __ _. ..._

Acres
45,900
37, 800
21,300

Total

Per acre

Acre-feet
450,000
171, 000
224,000

Acre-feet
"9.8
M.53
10.50

0 With adequate storage this figure would be increased about 8 percent.
6 With adequate storage this figure would be increased about 30 percent.

Seasonal distribution of diversion from Henrys Fork, Falls River, and lower Teton
River, 1925-29
[Acre-feet per acre irrigated]
Henrys
Fork

June .. .. .
July ------- - --. - -

Falls
River

Lower
Teton
River

" 2.62
2.31
2.18
1.66
1.05

0.74
1.19
1.19
.87
.53

2.07
2.68
2.44
1.92
1.41

9.8

4.53

10.5

« Heavy May diversion results from diversions for the purpose of building up ground-water levels to
f urnish water supply by subirrigation.

The data in the following table are based on averages for the 5
years 1925-29. The flow of Henrys Fork at Warm River ranged from
8 percent below the long-time average (1910-29) in 1929 to the
long-time average in 1927, the average for the 5 years being thus
somewhat below the long-time average. The diversion per acre
irrigated under the different canals varies to a considerable extent.
In the upper canals diverting from Henrys Fork and nearly all the
canals diverting from Falls River the variation is a result of insufficient storage. The natural flow is not sufficient to meet demands,
consequently the diversion in these canals per acre irrigated is abnormally low. The high diversions per acre irrigated elsewhere in
the basin result largely from the porous character of the subsoil under
much of the irrigated area and the system of raising the ground water
up to the zone of plant use.

50503 35 10
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Canals diverting from Henrys Fork, Falls River, and lower Teton River, 1925-i
Point of diversion

Falls River

Egin.-

Bell.. ,Silkey .
Curr .
White

-

T. N.

R.E.

8
8
8
8
8
8
7
7
7
7

41
41
41
41
41
41
40
40
40
40

9
9
9
9
8
8
8
8
8
8
8
8
8

45
45
44
43
42
42
42
42
42
42
42
42
41

Sec.

12
14
33
33
33
33
7
1
2
2

DiverAverage
Average
maximum diversion Average
land persion
acre
June diver- May to irrigated
irrigated
sion
September
Acre-feet
Acres
4.0
1,260
7.1
2,270
11.3
10,000
9.8
2,900
11.1
2,500
9.2
5,000
9.0
8,000
9.8
2,000
9.5
7,000
11.1
5,000

Second-feet
26
88
539
238
162
252
341
89
334
286

Acre-feet
5,050
16,100
113, 000
28,400
27,800
46, 100
71,600
19,600
66, 800
55,600

2,283

« 450,000

45,900

"9.8

" 31
29
183
46
4
160
10
459
12
98
27
54
5

« 1,200
o 1,700
« 19,500
« 5, 700
400
28,400
1,400
86,900
1,700
12,300
3,600
7,900
600

2,700
500
12,000
3,800
60
7,010
120
8,000
240
1,900
450
740
300

«
«
«
«

1,030

* 171, 000

37,800

14.53

24
187
94
33
40
52
23
36
418
44
29
76
57
71
264

2,900
29,800
14,200
4,100
5,200
5,500
2,800
4,400
74,100
3,100
3,500
7,000
6,300
12,600
48,500

670
1,650
2,000
334
275
360
260
400
4, 500
400
500
2,800
1,050
825
5,250

4.3
18.0
7.1
12.3
18.9
15.3
10.8
11.0
16.5
7.8
7.0
2.5
6.0
15.3
9.2

1,230

224, 000

21,300

10.5

32
31
35
35
23
22
21
20
19
20
19
20
13

0.4
3.4
1.6
1.5
6.3
4.0
11.7
10.9
7.1
6.5
8.0
10.7
2.0

Lower Teton River

"Wilford

7
7
7
7
7
7
7
7
7
6
6
6
6
6

41
41
41
41
41
41
40
40
40
40
40
40
40
40
40

28
28
28
28
29
30
36
36
36
33
6
6
1
1
2

« With adequate supply this figure would be increased by about 8 percent.
» One year only (1926).
* Low owing to lack of water for use after flood period.
d With adequate supply this figure would be increased by about 30 percent.
MUI> LAKE AREA

The Mud Lake area as denned in this report includes the basins
of Camas, Beaver, Medicine Lodge, and Birch Creeks and the area
surrounding Mud Lake and adjacent lakes. This area contributes
indirectly through underground channels to the run-off of the Snake
River below Milner. 28 Somewhat over 47,000 acres is irrigated in
this area by diversion from the principal streams and by pumping
from Mud Lake and adjacent lakes and from ground water.
. JftFor more detailed discussion see Stearns, H. T., and Bryan, L. L., Preliminary report on the geology
and water resources of the Mud Lake Basin, Idaho: U.S. Geol. Survey Water-Supply Paper 560, pp.
87-134, 1925.
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About 20,000 acres is irrigated from Camas Creek. These lands
are located principally in and above Camas Meadows and include
a large acreage of hay land that is subirrigated. Below Camas about
1,000 acres is irrigated, half of which is partly watered by subirrigation. A small amount of storage is obtained from the Frazier Reservoir (12GJ 1). Storage was also contemplated in the Lone Tree
Keservoir (12GJ 2), which was built primarily to provide water for
stock watering, but on account of large water losses that reservoir
has recently been destroyed by court order.
About 3,000 acres was being irrigated from Beaver Creek, about
equally divided above Dubois from the main stream and tributaries
and below Dubois.
Along Medicine Lodge Creek about 6,000 acres is irrigated, nearly
all of which lies adjacent to the stream above Small in T. 11 N.,
Rs. 34 and 35 E., and T. 10 N., R. 35 E. Channel losses are heavy.
Including native-hay ranches in the upper section between 2,000
and 3,000 acres is irrigated in the Birch Creek Valley.
In 1908 the first water filing on Mud Lake was made for irrigation,
and in 1921 more than 150,000 acres had been included in various
projects for which it was planned to obtain water from Mud Lake and
near-by lakes and sloughs. This acreage was divided between two
large Carey Act projects, aggregating approximately 30,500 acres,
and numerous private irrigation enterprises. During the irrigation
season of 1921 15 pumping plants were in operation around the lake,
with maximum lifts ranging from 2 to 11 feet. The larger of these
plants were those of the First Owsley Canal Co., which operated
three pumps with a capacity of 180 cubic feet per second; the Second
Owsley Co., which operated three pumps with an aggregate capacity
of 240 cubic feet per second; and the Mud Lake Co., which operated
two pumps with a capacity of 161 cubic feet per second. The average
area irrigated from the lake during the period 1921-29 was 12,000
acres, and the average amount of water pumped or diverted was
about 36,400 acre-feet.
During 1921, 1923, and 1924 between 2,300 and 4,000 acre-feet
was pumped from Hamer Lake to irrigate between 450 and 500 acres.
The Jefferson Reservoir (12GJ 3), an artificial lake formed by diking
a series of springs and ponds lying northwest of Mud Lake, has an
area of about 1,100 acres and a maximum capacity between 3,300 and
4,600 acre-feet. During 1921 about 4,000 acre-feet was diverted from
this reservoir for use on 860 acres. The Jefferson Reservoir addition,
lying between Jefferson Reservoir and Mud Lake, was used to irrigate
about 200 acres. Spring Lake, 4 miles northwest of Mud Lake, has
an area of 2,200 acres, and about 600 acres was.partly irrigated from
this source. North Lake, about 1 mile north of Mud Lake, has a
capacity of about 4,000 acre-feet, and a small diversion from North
Lake to Mud Lake was constructed in 1929.
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About 8,000 acres is irrigated from Willow Creek and Sand Creek,
tributaries to the Snake River from the east between Henrys Fork
and the Blackfoot River. The greater part of the irrigated area lies
on the Snake River Plain. The remaining irrigated tracts are widely
scattered.
Most of the land irrigated from the Blackfoot River lies on the
Snake River Plains and is embraced within the Fort Hall Indian
project, already described (p. 124). The remainder is scattered along
the upper valleys.
About 40,000 acres of land is irrigated in the Portneuf River Basin.
Storage is obtained in the Portneuf-Marsh and Chesterfield Reservoirs (12GM 1, 2). About one-fourth of the area irrigated lies in
the north end of the Portneuf Valley in Tps. 6 and 7 S., Rs. 38 and
39 E., and is irrigated by diversions from Topons, Twentyfourmile,
Moses Eighteenmile, Smith, and King Creeks. One-fourth of the
area is a narrow strip along the river below Pebble, irrigated by
diversion from the main river and Pebble, Fish, and Dempsey Creeks.
The remainder of the area lies in the Marsh Creek Valley between
Downey and McCammon.
Principal canals diverting from Portneuf River
R. E.

T. S.

8
9
9
9
9

38
38
37
37
37

Approximate
area under
canal (acres)

Sec.

28
10
22
22
21

4,500
1,000
3,200
" 12,0003,500

5,000 acres irrigated.

Between 9,000 and 10,000 acres is irrigated from the natural flow
of Bannock Creek and Rock Creek, tributary to the Snake River from
the south between the Portneuf and Raft Rivers. The largest tract
lies along Rock Creek in Tps. 9 and 10 S., R. 31 E., where about 3,000
acres has adjudicated water rights. The lands irrigated from Bannock Creek lie in small tracts scattered from the source of the creek to
the point where it enters the Snake River Plain, 10 miles east of American Falls. The lands irrigated from Rock Creek are located in a fairly
compact body surrounding the town of Rockland.
According to the United States Census 4,470 acres in the Raft
River Basin in Utah was being irrigated during 1929. In Idaho
somewhat over 18,000 acres in the Raft River Valley has adjudicated
water rights, of which roughly between 10,000 and 15,000 acres is
ordinarily irrigated. These lands are scattered along Clear Creek,
Cassia Creek, and the Raft River below Bridge, concentrated more or
less around Malta, Elba, Almo, and Yale, Idaho, and Yost, Utah,
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The main Raft River Valley has so small a slope that during heavy
spring run-off a considerable area is flooded and subirrigated. In
portions of the valley the water table is so close to the surface that
crops can usually be raised by subirrigation. There are no storage
reservoirs in the basin.
An area of 6,000 acres has decreed water rights in the Marsh Creek
Basin. The greater part of these lands lie in the vicinity of Albion,
in Tps. 11 and 12 S., R. 25 E.
Irrigated lands in the Goose Creek Basin are located in Nevada,
Utah, and Idaho. The area in Nevada comprises about 1,500 acres.
The largest and most compact area is in a strip from a quarter to half a
mile wide which extends for 5 miles along the creek just above its
confluence with Little Goose Creek and is embraced within the Grande
ranch. The remainder includes stringers here and there along the
course of the creek. Except for small patches of alfalfa all these
lands are native-hay meadows irrigated by flooding. The area in
Utah is small, amounting to only about 250 acres. Practically all of
the irrigated land in the Goose Creek Basin in Idaho is embraced in
the Carey Act project of the Twin Falls-Oakley Land & Water Co.
The gross project area originally embraced about 55,000 acres. Storage is obtained in the Goose Creek Reservoir (12GP 1), which owing
to insufficiency of water supply has been filled only once since its
construction, in 1913. Two canals divert water in sec. 18, T. 14 S.,
R. 22 E., just below the reservoir. The main east side canal has a
capacity of about 325 second-feet and the main west side canal 175
second-feet. During the 5-year period ending 1927 an average annual
amount of about 25,000 acre-feet was delivered at the farmers' headgates to irrigate about 17,000 acres. The irrigated lands lie in a compact body in Tps. 12, 13, and 14 S., Rs. 21 and 22 E.
About 43,000 acres is irrigated in the Salmon Falls Creek Basin, of
which about 8,000 acres is in Nevada and the remainder in Idaho.
This figure for the Nevada area is based on agricultural classification
by the United States Geological Survey in 1929 and is somewhat less
than that shown by the United States Census for 1929 or the Nevada
adjudication records. The Nevada State engineer informed the
writer as follows:
The judgment and decree of the district court of the Fourth Judicial District
of the State of Nevada, entered on the 3d day of March 1923, issued in connection
with the determination of the relative rights in and to the waters of the Salmon
River and its tributaries, Elko County, Nev., awarded water rights for an acreage
of approximately 13,000 acres. Under this acreage the Vineyard Land & Stock
Co. were awarded water rights for approximately 10,700 acres. It would seem,
however, that the acreage awarded under said decree was reduced considerably
in the district court of the United States for the District of Idaho, Southern
Division, in the case of Twin Falls Salmon River Land & Water Co., a corporation,
and The Salmon River Canal Co., Ltd., a corporation, plaintiffs, vs. The Vineyard
Land & Stock Co., a corporation, defendant.
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The census figures for 1929 show 9,719 acres actually irrigated and
12,307 acres capable of irrigation in Nevada. The irrigated lands in
Nevada lie in narrow strips along Sun, Camp, Cottonwood, and Canyon
Creeks and the North Fork of Salmon Falls Creek in T. 44 N., R. 60 E.,
Tps. 44 and 45 N., R. 61 E., and Tps. 45 to 47 N., R. 62 E.; also hi an
almost continuous strip from the junction of Jakes Creek and Willow
Creek, in sec. 3, T. 43 N., R. 63 E., to the head of the canyon, in sec.
22, T. 47 N., R. 64 E., where a strip ranging from less than a quarter
of a mile to 1 mile in width near the north end of the valley is embraced in the Hubbard, Vineyard, San Jacinto, and Shoshone ranches.
In Idaho about 35,000 acres in the Salmon Falls Creek Basin is
ordinarily irrigated, two principal areas being under the Twin Falls
Salmon River Carey Act project in Tps. 11, 12, and 13 S., Rs. 15, 16,
and 17 E., and a project in T. 12 S., R. 13 E., formerly operated by the
Idaho Farmers Development Co. and now by the Utah Construction
Co. Storage for lands under the Twin Falls Salmon River proj ect now
operated by the Salmon River Canal Co., is obtained in the Salmon
Falls Reservoir (12GS 1), and storage for the Utah Construction
Co.'s lands in the Cedar Creek Reservoir (12GS 2). A storage
reservoir was at one time contemplated on Shoshone Creek in sec. 8,
T. 14 S., R. 18 E., but was never constructed. Owing to insufficient
water supply there has been a material reduction in the project areas
as originally proposed. Some investigations have been made to
determine the feasibility of augmenting the water supply by diverting
from the East Fork of the Jarbidge River.
About 16,000 acres of land has adjudicated water rights in Little
Lost River drainage basin, of which between 10,000 and1 12,000 acres
is believed to be normally irrigated. About 2,000 acres lies in scattered tracts along the valley, and the remainder is more or less grouped on
the plains at the mouth of the valley in T. 5 N., R. 29 E., and T. 6 N.,
Rs. 28 and 29 E. Storage for lands under canals of the Blaine County
Irrigation Co. is provided hi the Dry Creek Reservoir (12GL 4).
About 50,000 acres is normally irrigated in the Big Lost River Basin,
of which about 40,000 acres lies downstream from Mackay. The
irrigated acreage has been decreasing in recent years, as a result of
diminishing water supply. Except for the lands under the canals of
the Utah Construction Co. in the vicinity of Arco, the irrigated lands
lie in the broad valley of the Big Lost River, which extends from Arco
northward for 50 miles. Storage is obtained hi the Mackay Reservoir
(12GL 5), the stored water being carried in the river channel to a main
west side canal diverting in sec. 12, T. 6 N., R. 25 E., 12 miles below
the reservoir, which, to avoid excessive channel losses, extends to sec.
21, T. 4 N., R. 26 E., where water is diverted into canals for the lands
lying west of Arco. The main east side or Arco canal diverts from the
river in sec. 26, T. 4 N., R. 26 E. Of the 73,000 acres embraced
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within the Big Lost River Irrigation District about 37,500 acres was
under cultivation in 1929.
About 4,000 acres is irrigated from Fish Creek, of which the greater
part is under the Carey Valley Irrigation District in T. 1 N., R. 22 E.,
and T. 1 S., Rs. 21 and 22 E. Storage is provided in the Fish Creek
Reservoir (12GN 2). The principal canal diverts in sec. 33, T. 1 N.,
R. 22 E. About 8,400 acres was originally included in the district,
but owing to insufficient water supply only about 3,800 acres in the
vicinity of Carey is irrigated.
The springs along the north side of the Snake River Canyon above
the mouth of Big Wood River are used to some extent for irrigation.
Most of the springs are in the canyon section, where there are no lands
which can be cultivated. It is estimated that only about 8,000 or
10,000 acres is irrigated from spring flow, as follows:
Blue Lakes, total discharge nearly 200 second-feet; part used for
irrigation on the Perrine ranch.
Niagara Springs, discharge more than 250 second-feet; part used
on orchards in sees. 3 and 10, T. 9 S., R. 15 E.
Clear Lake Springs, combined flow nearly 500 second-feet; used
partly for irrigation in sees. 1 and 2, T. 9 S., R. 14 E.
Briggs Springs, discharge about 125 second-feet; partly used for
irrigation in sees. 3 and 10, T. 9 S., R. 14 E.
Banbury Springs, discharge 100 to 125 second-feet; used for irrigation of adjacent lands on both banks of the Snake River.
Blind Canyon Springs, discharge 10 second-feet; partly used for
irrigation.
Sand Springs, discharge 80 second-feet; about 15 second-feet used
for irrigation.
Bickel Springs, combined discharge about 255 second-feet; part
used for irrigation on both sides of the Snake River.
Riley Creek, having its source in springs in sec. 6, T. 8 S., R. 14 E.;
Kearns Springs, in sec. 36, T. 7 S., R. 13 E.; Billingsby Creek and other
springs between the Bickel Springs and the mouth of the Big Wood
River have a combined discharge of 300 second-feet, which is extensively used for irrigation in Hagerman Valley, one of the few
localities along the Snake River below Milner where the canyon
widens sufficiently to permit extensive agricultural utilization.
BIG WOOD AND LITTLE WOOD RIVERS »

The total irrigated area in the basins of the Big Wood and Little
Wood Rivers and Camas Creek is about 140,000 acres. In the upper
stretches the land irrigated lies in the immediate valleys or on adjacent
benches, water being diverted through short canals and ditches. In
the lower stretches, where the streams emerge onto the Snake River
8« For detailed information relative to water deliveries and canal locations see annual reports of water
master to the Idaho commissioner of reclamation.
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plain, the areas irrigated are more extensive, with corresponding larger
diversion canals.
In the Big Wood River Basin above the Magic Reservoir (12GT 1)
about 18,000 acres is irrigated, which includes about 1,000 acres
irrigated by diversion from Trail, Deer, Fawn, Crystal, and Spring
Creeks. These lands extend mainly along the east side of the river
in a fairly compact body, gradually widening between Ketchum and
Bellevue, and thence to a point a few miles above the mouth of Rock
Creek they occupy benches on both sides of the river. In this stretch
66 canals divert from the river, 17 of which, diverting between sec.
32, T. 5 N., R. 18 E., and sec. 2, T. 1 S., R. 18 E., have a capacity of
over 10 second-feet each. During the 5-year period 1925-29 an
average of 125,000 acre-feet, or about 6.9 acre-feet per acre, has been
diverted during the irrigation season through these 66 canals.
Below the Magic Reservoir about 40,000 acres is irrigated, not
including lands under canals diverting from the Little Wood River
using Big Wood River water. These lands are mainly in two compact
bodies extending laterally below the margin of the Snake River plain.
The largest areas irrigated by direct diversion include about 15,600
acres in the Richfield tract and 16,200 acres in the North Gooding
tract of the Big Wood Carey Act project.
In all, 52 canals divert from the Big Wood River below the reservoir.
The following have capacities of more than 10 second-feet each.
Canal
Richfield--- -------______--_.

T. S. R. E.

Sec.

2

18

29

3

18

10

10
10

5

16

15
15

Canal

T. S.

R. E. Sec.

5

15

6

14
14
14

6

15

22
16
30
30

° Twin Falls North Side Canals which divert Snake River water previously turned into Big Wood River
channel.

The average diversion during the period 1925-29 through the 52
canals has been 262,000 acre-feet, of which 260,000 acre-feet was
diverted through the Richfield and North Gooding Canals.
About 35,000 acres is irrigated by diversions from the Little Wood
River and Silver Creek, part of which is supplied by water from the
Big Wood River. These lands are concentrated more of less around
Carey, Dietrich, Shoshone, and Gooding. Of the 35,000 acres, about
11,500 acres is in the South Gooding tract and 8,300 acres in the Dietrich tract of the Big Wood Carey Act project. Altogether 98 canals
divert from the Little Wood River and Silver Creek, of which the
following are the largest:
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Average diversion,
1925-29
Canal

Point of diversion
Maximum, Irrigation
Jane
season

Sec. 32, T. 5 8., R. 18 E_
B I................ ............... .....do.--.-

.....
- -

-

Second-feet
195
223
34

Acre-feet
35,500
38, 300
6,600

During the period 1925-29, when the average run-off was 78 percent
of the normal, an average of 2.34 acre-feet per acre was diverted at
the farmers' headgates to an average of 57,700 acres of land. The
average loss between the point of river diversion and the farmers'
headgates has been 27 percent. During the last 10 years the Magic
Reservoir has been filled only 4 times in 1921, 1922, 1925, and
1927. During these years the diversion at the farmers' headgates has
been 3.30, 3.37, 3.34, and 3.35 acre-feet per acre, respectively.
To provide a more adequate supply for land now under canals
only partly supplied by storage and natural flow of Big Wood and
Little Wood Rivers, as well as for more than 36,500 acres of new land
lying south of the Big Wood and Little Wood areas and north of the
Twin Falls North Side areas, the United States Bureau of Reclamation
in 1931 completed construction of a canal some 79 miles long, with a
bottom width of 60 feet in places, leading northwestward from the
Milner Dam (12GR 1). This canal was designed to have a maximum
capacity for these lands of 1,570 second-feet; it has a capacity of 1,000
second-feet additional in the first 4 miles from Milner for the Twin
Falls North Side area. It will augment the water supply for 10,000
acres under the Dietrich Canal, diverting from the Little Wood River,
and about 37,000 acres under the North Gooding Main Canal, diverting from the Big Wood River. The 36,500 acres of new land lies
below the new Milner-Gooding Canal and above the main Twin Falls
North Side Canal. The total annual diversions are assumed to be
400,000 acre-feet. Storage of this amount has been provided for in
the American Falls Reservoir (12GL 1).
Along Camas Creek, tributary to the Big Wood River from the
west, about 20,000 acres is irrigated. A very small portion of the
irrigated land lies in the immediate valley of Camas Creek and is
watered by direct diversion. The remainder is on Camas Prairie,
north of Camas Creek, and is irrigated by diversion from the numerous
tributaries, of which Soldier, Corral, Threemile, and Willow Creeks
are the largest.
Lands along both sides of the Snake River in the vicinity of King
Hill embraced within the King Hill project are included in the Big
Wood area, although they could be properly included in areas irrigated from springs, inasmuch as the Big Wood River, which supplies
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the water, is at the point of diversion entirely spring-fed except during flood periods. The project was privately initiated in 1908.
After foreclosure proceedings in 1914 it was operated until 1917 by the
State and settlers. In 1917, as a war measure, it was taken over by
the United States Reclamation Service, and certain parts of the system
were rehabilitated. In 1926 it was turned over to the settlers, and
later a contract was entered into by them providing for the operation
and maintenance by the King Hill Irrigation District.
The district includes an irrigable area of 10,000 acres scattered
along the Snake River in the vicinity of King Hill, Glenns Ferry, and
Hammett. About 8,000 acres is under existing canals, of which 6,600
acres was irrigated in 1928. Water is diverted in sec. 35, T. 6 S.,
R. 16 E., into a wooden flume on the right bank of the river.
The average seasonal diversion, April to October, 1924-28, was
about 99,000 acre-feet, making the diversion duty in excess of 13
acre-feet per acre. A mile below the intake, part of the flow of the
main canal is diverted into the Malad plant of the Idaho Power Co.
(12GT 3). The remainder is carried along the right bank of the
Snake River and siphoned a short distance west of Bliss to the left
bank, along which the water is carried in a series of canals, tunnels,
and siphons. The main canal has a capacity of about 325 secondfeet. The irrigation system includes about 96 miles of main canals
and laterals, much of which is on hillsides in easily eroded soils, so
that washouts are frequent and maintenance costs are high.
Average deliveries to farmers' headgates for 6,460 acres on King Hill project,
1921-27"
Acre-feet Percent
per acre
April...-...-....... .-.....
July

_.. _.

__ .

0.31
1.23
1.30
1.51
1.48

4

18
19
21
21

Acre-feet Percent
per acre
0.97
.20
.01

14
3

7.01

100

Debler, E. B., The use of water on Federal irrigation projects: Am. Soc. Civil Eng. Proc., March,
1929, p. 758.

About 75 percent of the area was in alfalfa, hay, and pasture,
7 percent in small grain, and 11 percent in furrow crops. The precipitation during the growing season was 0.35 foot, and the mean
temperature 64° F. During the period 1921-27 only 53 percent of
the water diverted was delivered to farmers' headgates.
BIO WOOD RIVER TO BRTJNEAU RIVER

The minor tributaries above the mouth of the Bruneau River
include Clover, King Hill, Little Canyon, Alkali, Cold Spring, Bennett,
Rattlesnake, and Canyon Creeks, flowing into the Snake River from
the north.
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About 15,000 acres is irrigated by diversion from these creeks.
With the exception of 5,000 acres of irrigated land in the vicinity of
Mountain Home under the Mountain Home Irrigation District, the
lands lie in narrow valleys adjacent to the creeks and depend on
natural flow supplemented in a few places by small reservoirs. The
Mountain Home areas lie scattered on the Snake River Plain in Tps.
3 and 4 S., Rs. 6 and 7 E. Besides utilizing the run-off of Rattlesnake and Canyon Creeks partly stored in the Mountain Home and
Long Tom Reservoirs (12HA 1, 2), the flow of Little Camas Creek,
tributary to the South Fork of the Boise River, is stored in the
Little Camas Reservoir (12HD 2) and diverted into the Long Tom
Reservoir. Diversions are limited in most years by insufficient
water supply and lack of regulated flow for seasonal requirements.
BRTJNEAU RIVER

About 25,000 acres in Nevada and Idaho is irrigated by direct
diversion from the Bruneau River and tributaries. Practically all
these lands are supplied by natural flow, there being no large reservoirs in the basin. The irrigated lands hi Nevada embrace about
5,000 acres, according to agricultural classification by the United
States Geological Survey during 1929. This estimate is about 2,000
acres above that shown by the 1929 census. These lands lie principally along the main channel of the Bruneau River in T. 47 N.,
R. 56 E., Tps. 43 and 44 N., R. 57 E., and Tps. 41 to 43 N., R. 58 E.,
in narrow strips from less than a quarter of a mile to about a mile in
width. Small areas are irrigated also along the chief tributaries of
the river, which are Stag, Mason, Dollie, Annie, McDonald, Cow,
Deer, and Savana Creeks.
About half of the 20,000 acres irrigated in Idaho lies adjacent to
the Bruneau River on the west side, in a-narrow strip about 10 miles
long. There is also a narrow strip about 25 miles long extending
from the mouth of the Bruneau along the south side of the Snake
River. Small isolated tracts on bench land east of the Bruneau
River in T. 7 S., R. 6 E., are irrigated by hot artesian water. Other
irrigated lands are scattered widely throughout the basin.
Principal canals diverting from Bruneau River in Idaho
Point of diversion

Land
irrigated
(acres)

Name
T. S.
Hot Springs Ditch Co _______ _ ____________
Grandview Irrigation District « ______

___ ____

Sec.

R. E.

7
7
7
6

Additional water supply is obtained by pumping from the Snake River.

6
6
6
4

35
26
5
1

700
3,000
1,200
6,000
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BRUNEAU RIVER TO OWYHEE RIVER

Somewhat over 10,000 acres has adjudicated rights for water from
Castle Creek and tributaries. These lands are irrigated by small
diversion ditches and lie along the narrow valley in Tps. 4 and 5 S.,
R. 1 E. and R. 1 W. The distribution of the lands is about as
follows:
Acres
Castle Creek________________________________________ 6, 000
Harts Creek________________________________________ 1, 300
Picket Creek.____________.____._______._._-_-__-_.____ 1, 500
Brown Creek________________________________________800
Catherine Creek____.________-___.______-_-_--______
800

10, 400

Some storage is provided in the Foreman Reservoir, on Castle
Creek (12HC 2). During some seasons the water supply is practically
exhausted by July 1.
Between 2,000 and 3,000 acres is irrigated from Sinker Creek.
About half of it lies in the narrow valley of the creek in T. 3 S., R. 1 W.,
and T. 4 S., R. 2 W., and the remainder is in the Murphy irrigation
district, north of the creek, in T. 3 S., R. 1 W., the irrigated area of
which has been materially reduced from that originally contemplated,
owing to insufficient water supply. Storage is provided in the Sinker
Creek Reservoir (12HC 3).
Irrigation from Sucker Creek is limited to probably less than 1,000
acres, largely in Oregon, comprising narrow strips of bottom land
bordering the stream.
OWYHEE RIVER

Irrigated areas in the Owyhee River Basin embrace about 47,500
acres in Nevada, 10,000 acres in Idaho, and 38,000 acres in Oregon.
The irrigated areas in Nevada lie along the East Fork and South
Fork. Along the East Fork about 9,500 acres is irrigated, of which
5,000 acres is irrigated or subirrigated in the Duck Valley or Western
Shoshone Indian Reservation, and the remainder is above the reservation, principally on the main stream and along Deep and Gold Creeks
in Tps. 43 and 44 N., Rs. 54 to 56 E., above the Humboldt National
Forest. Scattered tracts along Trail and Allegheny Creeks within
the national forest are also irrigated.
Along the South Fork of the Owyhee River about 38,000 acres is
irrigated or subirrigated. Agricultural classification by the United
States Geological Survey in 1929 shows that about 24,000 acres is
located in Tps. 38 to 42 N., Rs. 51 to 53 E., on the South Fork and
its larger tributaries, which include Boulder, Meadow, McCann,
Hot Sulphur, and Jack Creeks, as well as some smaller streams. These
streams rise at an altitude of about 7,000 feet, and though their
drainage areas are not large they have a well-maintained flow, and in
the spring they run considerable water from the melting snow.
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About 14,000 acres in Tps. 42 to 45 N., Rs. 48 to 52 E., on the South
Fork of the Owyhee River and its principal tributaries, which include
Deep, Bull Run, Silver, and Deer Creeks, has adjudicated water
rights and about half of it is believed to be normally irrigated. For
the entire Owyhee Basin in Nevada the 1929 census shows 33,640
acres actually irrigated and 35,000 acres capable of irrigation.
The two principal areas irrigated in the Owyhee River Basin,
Idaho, are the Duck Valley Indian Reservation and a tract under the
Snake Valley Irrigation Co., in the vicinity of Riddle, in T. 14 S.,
R. 3 E., by diversion from Marys Creek and tributary. Storage is
provided in the Riddle Reservoir^ (12HB 1).
Of the 38,000 acres irrigated in the Owyhee River Basin in Oregon
about 13,000 acres is in Jordan Valley and tributaries, 1,300 acres in
scattered tracts in the canyon sections of the main stream, about
1,000 acres on minor tributaries, and the remainder on the Snake
River Plain in Tps. 18, 19, and 20 S., Rs. 46 and 47 W., below the
canyon. The largest single diversion is in sec. 18, T. 21 S., R. 46 E.,
where the Owyhee Canal diverts water for 13,400 acres. The average
diversion in this canal during the irrigation season in 1926-29 was
58,500 acre-feet, or 4.4 acre-feet per acre. At the time of the writing
of this report (1930), prior to the completion of the Owyhee Reservoir
(12HE 1) (see pi. 7, J5), only a small amount of storage was utilized
in the basin, principally in the Antelope Reservoir (12HE 9), near
Jordan Valley, for lands along Jordan Creek, and a few smaller ones
on minor tributaries, including the Aritola Reservoir (12HE 8),
utilized to irrigate land in sees. 27, 28, 30, 31, and 32, T. 32 S., R.
46 E., and sees. 5 and 6, T. 33 S., R. 46 E; the Copeland Reservoir
(12HE 13), on Butte Creek; the Greeley Reservoir (12HE 10), on
Rock Creek, used to irrigate lands in sees. 10 to 15, T. 31 S., R. 41 E.;
the Juniper Creek Reservoir (12HE 6), used to irrigate lands in sec.
23, T. 25 S., R. 41 E.; and the Swisher Reservoir (12HE 7), used to
irrigate lands in sec. 32, T. 35 S., R. 46 E.
BOISE RIVER

Irrigation from the Boise River dates back to the 60's, the first right
being decreed in 1864. The census figures for 1902 show that 84,000
acres was then being irrigated. In 1930 about 356,000 acres was
irrigated, lying in a compact body extending from Boise westward and
southwestward across the Snake River Plain to the Snake River.
Irrigation development was probably steady up to 1905, when the
Secretary of the Interior approved the Boise project of the United
States Reclamation Service. After the construction of the Arrowrock
Reservoir (12HD 1), the Deer Flat Reservoir (12H@4), and the Main
South Side Canal, somewhat over 200,000 acres was brought under
cultivation. During 1925 the operation of the project area, which
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included about half of the irrigated area, was turned over to the water
users, the United States retaining control of a portion of the storage.
The reports of William E. Welsh, water master, district 12A,
indicate that the following diversions have been made through 18 of
the larger canals during the irrigation season April to September,
1916-29:
Acre-feet
per acre

1916_-_---_--__- __--________1917-----1------ ______ _
1918._. --------- -_-__-.______
1919--.- _ ----- ----__-_-_.__
1920
_ _ .__. -____
_ __
1921____. _-___-. -------- _ -_
1922 __ .--_____.
1923---.-- _ _-. __ _________

4.33
3.84
4.35
4. 15
4.32
5.09
4. 96
5. 45

Acre-feet
per acre

1924... __.___._ --__- .____---1925___
.__ ----1926___-_.----- _ __ .-----.__
- ___
1927_-_------------_
1928_______---__-_-_ . _ ----1929. __------_- -. . ___ ___

3.33
5.44
3.74
5/29
5.03
4.44

Average. ______ ._-----.. 4.55

For the same period the average diversion by months for the 18
canals has been as follows:
Month

May

Percent
8
22
22
20

- -

July

Acre-feet
per acre

Month

Percent

Acre-feet
per acre

0.36
1.00

16
12

0.73
.55

01

100

4.55

1 00

The average deliveries to farmers' headgates for 145,616 acres'of
land in the Boise project area, 1912-25, omitting 1924 and 1926,
which were years of considerable shortage, were as follows: 31
Acre-feet
per acre

Month
April

July

-

.-

-

Percent

0.16
.73

4
20

7Q

99

.89
.71.

25
20

Month

; ,'

AcBe-feet
per acre

Percent

0.29
.04

8
1

3.60

100

About 53 percent of the area was in alfalfa, hay, and pasture, 31
percent in small grain, 13 percent in furrow crops, and 3 percent in
orchards. The precipitation during the growing season was 0.38 foot;
and the mean temperature 62° F. During the period 70 percent of the
water diverted was delivered to farmers' headgates.
The following table, compiled by the Boise water master,32 is based
on averages for the 5 }^ears 1925-29. In this period the annual flow
of the Boise River ranged from 47 percent below the longtime average
(1894-1929) in 1926 to 25 percent above the long-time average in
1927, and the average run-off for the 5-year period was about 5
percent below the long-time average.
"
" Debler, E. B., The use of water on Federal irrigation projects: Am. Soc. Civil Eng. Proc., March 1929,
p. 754.
' '
.,; '..
32 For more detailed information relative to water deliveries and use see annual reports of the water
master to the Idaho Commissioner of Reclamation.

149

PEESENT IRRIGATION

Principal canals diverting from Boise River
Point of diversion
Name
T. N.
Main South Side. _______ _.
Bubb.,.-.-

_........

Farmers Union & Boise Valley. _

PhylUs... _ ,.-_ .

... ..

Caldwell High Line-- _ . _

.

Upper Center Point __ . ..........
Miscellaneous.-.-. ___ ..........

R.

Sec.

2
2
3
3
3
3
3
3
4

3E.
3
3
3
2
2
2
2
2

3
3
29
29
29
5
9
13
32

4
4
4
4
4
4

1
1
1W.
1
1
1

24
23
12
13
15
17

4
4
4
4
4
4
4
4
4
4
4

1
1
1
3
3
3
3
3
4
4
4

24
23
19
10
16
16
15
17
12
12
12

Average
Average
Divert
Land
maximum diversion,sion
June di- April-Sep- irrigated perqcqe
tember
version
Second-feet
2,440
7
16
465
200
39
32
36
241
16
79
16
124
104
39
83
47
450
28
64
369
20
17
231
37
49
11
13
31

Acre-feet
-781, 000

Acres Acre-feet
187,000
4.18

3,360
125, 900
44, 300
9,000
9,360
8,730
56, 210
3,780
16,960
3,340
27, 500
19, 800
8,400
19, 100
12, 500
104,200
6,180
15,500
76,200
4,300
2,800
48,700
8,910
11,600
2,400
2,500
8,200

745
27,000
12,300
1,860
2,500
1,900
11, 030
688
2,720
700
5,700
4,400
1,290
3,790

4.51
4.66
3.60
4.84
3.75
, 4.59
5.07
,5.4»
6.21
477
482
4.50
6.53
5.04

34, 500
1,660
4,010
15, 500
1,460
646
10,600
3,080

3.03
3.72
3.87
4.93
2.95
4.34
4.58
2.90

620
845

3.87
2.96

1, 441, 000

349,000

415

0 Includes average diversion of 177,000 acre-feet to Deer Flat Reservoir (12HC 1), Oct. 1 to Mar. 31.

Shortages in water supply have occurred in general when the total
run-off was 80 percent of the long-time average, the severity of the
shortage depending somewhat upon the distribution of run-off and
climatic conditions. Heavy shortages occurred in 1924, 1926, 1929,
1930, and 1931.
;
The occurrence of 5 years of low run-off during the last 11 years has
accentuated the desirability for additional water supply, either through
pumping, through increased storage, or fay diversion into the basin.
Possible schemes for increasing the water supply are discussed in the
section on future irrigation (pp. 167-170).
MALHEUR RTVER

The distribution of irrigated land in the Malheur River Basin is
about as follows:
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This area is somewhat less than that shown in the Oregon adjudication records, owing to the omission of areas that have water rights
but are not irrigated at present. Areas irrigated in the upper Malheur
Basin form a nearly continuous strip of valley land extending from
T. 18 S., R. 33 E., on Calamity Creek, to the mouth of Otis Creek, in
sec. 31, T. 20 S., R. 36 E., along Pine Creek, Otis Creek, and Stinking
Water Creek, and extending up the valley of the main stream above
the mouth of Calamity Creek. There is no storage above the Warm
Springs Reservoir (12HH 1).
Below the Malheur Canyon, in T. 20 S., R. 41 E., and extending to
the Snake River, irrigated areas are more compact and extensive, and
the larger canals divert as follows:
Principal canals diverting from Malheur River
Name

Point of diversion

Sec. 31, T. 20 8., R. 41 ESec. 26, T. 20 S., R. 41 E..
. ...-.-...
Sec. 13, T. 20 S., R. 41 E-.
___._
Sec. 5, T. 19 S. R. 43 E.. .Vines..
-i
-...
Sec. 4, T. 19 S. R. 43 E
Sec. 4, T. 19 S R. 43 E
J. H. Ditch-..
.
Sec. 1, T. 19 S. R. 43 E
Sec. 8, T. 19 S. R. 44 E
Sec. 10, T. 19 S., R. 44 E. ...... ...........
Sec. 15, T. 19 S., R. 44 E. ...... ..
... .
Mill.
Sec. 33, T. 18 S., R. 45 E.
Sec. 21, T. 18 S., R. 45E.
.... . ....
Brosman..- _____._________-______..____._._.. Sec. 1, T. 18 S., R. 46 E..---.-.. -..- .

Approximate
area supplied
(acres)
4,000
o, oUU

500
1,270
1,100
200
2,200
2,000
500
1,080
4,300
500
22.00C

In addition to the land irrigated by direct diversion, about 2,100
acres under the Warm Springs Irrigation District, lying north of the
river, is irrigated by water pumped from the Gellerman-Foreman
Canal at Vale no. 1 pumping plant, and 1,100 acres pn the south suje of
the river by water from Vale no. 2 pumping plant from Nevada Canal.
(See description of power plants 12HH 1 and 12HH 2, pp. 210-211.)
Storage for a part of these lands is obtained from the Warm Springs
Reservoir (12HH 1), with a capacity of 190,000 acre-feet (170,000
acre-feet at spillway level, 190,000 with 4-foot flashboards), one-half
of which is owned by the Warm Springs Irrigation District and the
other half by the United States Bureau of Reclamation for use on the
Vale project lands.
Irrigation along the South Fork of the Malheur River is practiced
on small tracts of bottom land and narrow strips adjacent to the main
stream and along Camp, Indian, Crane, and other small creeks.
Storage for a part of the lands irrigated is obtained at the Johnson
& MaHon Reservoir (12HH 3), on Juniper Creek, the Mahon Reservoir
(12HH 2), on Camp Creek; and the Turner Reservoir (12HH 4), on
Granite Creek.
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The North Fork areas are located principally in the Beulah Valley,
in T. 19 S., R. 37 E., and along the lower stretches in the vicinity of
Juntura, with narrow strips elsewhere along the main stream and
Bendier Creek. There is no storage on the North Fork.
The principal area along Bully Creek consists of about 2,000 acres
in Westfall Valley, in T. 18 S., R. 41 E., with narrow strips along
Clover, Dry, and Cottonwood Creeks. No storage is being utilized.
The Willow Creek lands are scattered along the narrow river valley.
Lands in the vicinity of Brogan and Jamieson use some water stored
in the Willow Creek No. 3 Reservoir (12HH 5).
PAYETTE RIVER

Irrigation has been practiced in the Payette River Basin for many
years. In round numbers 125,000 acres is now being irrigated, of
which between 80,000 and 85,000 acres lies in a fairly compact body
beginning near Emmett and extending westward 35 miles to the Snake
River. The remainder is located along the upper stretches of the river,
principally in Long Valley between McCall and Cascade, in Garden
Valley on the South Fork, along Squaw Creek, Willow Creek, and
Little Willow Creek, and on benches along the main stream and
tributaries.
Most of the lands in Long Valley are included in the Lake Irrigation
District, with an assessed acreage of 6,680 acres near McCall and
Norwood, practically all of which is irrigated. The main canal
diverts from the Lake Fork of the Payette River in sec. 13, T. 18 N.,
R. 3 E., storage being obtained in Little Payette Lake (12HG 2).
The Roseberry Irrigation District has an assessed acreage of 2,400
acres, all irrigated; the main canal diverts from Boulder Creek in
sec. 13,T. 17N.,R.3E., and storage is obtained in the Boulder Lake
Reservoir (12HG 3). Irrigated areas are also embraced within the
Center Irrigation District and under canal systems of the Gold Fork
Irrigation Co., diverting from Gold Fork.
Irrigated lands in the valley west of Emmett, which comprise the
greater part of the irrigated lands in the basin, are under various
irrigation districts and canal companies, including the Emmett Irrigation District, Payette Heights Irrigation District, Lower Payette
Ditch Co., Farmers Cooperative Irrigation Co., and smaller canal
companies. Natural flow is increase^ somewhat by storage in the
Payette Lake Reservoir (12HG 1) and Little Payette Lake (12HG 2).
The Emmett Irrigation District covers about 18,000 acres on the
north side of the Payette River and 5,000 acres on the south,side.
The point of diversion is at the Black Canyon Dam, in sec. 22, T. ToN.,
R. 1 W. At the Black Canyon power plant (12HG 2) 310 secondfeet is pumped at about 28 feet lift for the north-side canal. About
70 second-feet is diverted to the south-side canal without pumping.
50503 35 11
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During 1930 the Deadwood "Reservoir (12HG 4) was constructed on
the Deadwood River to assure water for the Black Canyon power
plant.
The Farmers Cooperative Irrigation Co. controls about 16,000
acres on the south side of the Payette River extending from Emmett
to the Snake River. The principal canal diverts in sec. 5, T. 6 N. r
R. 1 W., and has a capacity of about 300 second-feet.
The Payette Heights Irrigation District covers areas in sees. 13, 23,
24, 26, and 27, T. 8 N., R. 5 W., on bench land north of Payette,
where about 700 acres out of an irrigable area of about 1,700 acres i&
irrigated by pumping water from the Lower Payette Ditch. The
pumping plant is in sec. 3, T. 8 N., R. 5 W. It has a capacity of
about 6 second-feet and a lift of 141 feet.
The Lower Payette Ditch Co. irrigates about 8,000 acres north of
the Payette River in Tps. 8 and 9 N., Rs. 4 and 5 W. The canal
diverts from the Payette River in sec. 17, T. 8 N., R. 4 W.
In addition more than 20,000 acres is irrigated through smaller
canals, either by direct diversion or by small pumping plants. The
principal points of diversion are the Lost Chance Canal, in sec. 27,
T. 7 N., R. 1 W.; the Enterprise Canal, in sec. 10, T. 6 N., R. 2 W.;
the Reed Canal, in sec. 9, T. 6 N., R. 2 W.; and the Noble Canal, in
sec. 36, T. 7 N., R. 3 W.
Irrigated lands hi Willow and Little Willow Creek Valleys are more
or less uniformly located along the streams for distances of 10 or 15
miles above their confluence with the Payette River. Little Willow
Creek lands are provided with storage at Paddock Valley (12HG 5),
and about 2,000 acres is irrigated. There is no storage on Willow
Creek, but about 4,000 acres is irrigated.
In the upper Payette Basin about 40,000 acres is under cultivation,
of which perhaps 20,000 acres is irrigated by storage and direct diversion from the main river and tributary streams, including the Middle
Fork of the Payette.
WEISER RIVER

About 66,000 acres within the Weiser River Basin has decreed,
license, or permit rights, but this figure is believed to be somewhat in
excess of the area ordinarily irrigated. The census figures for 1929
show 35,000 acres actually irrigated and 41,000 acres capable of
irrigation. For the purpose of-this report 40,000 acres is assumed to
be the ordinary irrigated area. These lands are about equally divided
into three main groups. The upper group is in Tps. 14 to 17 N.,
R. 1 W., occurring two valleys, one on the main stream extending south
through Council and Mesa and the other on Hornet Creek. The
Mesa-Orchard Canal diverts from the Middle Fork of the Weiser
River in sec. 9, T. 15 N., R. 1 W., for use on Mesa Orchards and
domestic use in the village of Mesa. The middle group is in Tps.
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13, 14, and 15 N., Rs. 2, 3, and 4 W., in the vicinity of Cambridge
and Mid vale, on bench land adjacent to the river and in the valleys
of the Little Weiser River and Pine, Rush, and Deer Creeks. The
lower group lies along the lower stretches of the Weiser River, on the
Snake River benches south and west of Weiser, and in the valleys of
Crane, Mann, Monroe, and Jenkins Creeks.
The larger irrigation district using water from the Weiser River
and tributaries are the Mann Creek, 5,000 acres in cultivation;
Monroe Creek, 1,000 acres; Washington County, 1,500 acres; Crane
Creek, 1,200 acres; Weiser and Weiser Bench, 7,800 acres; Middle
Valley Ditch Co., 3,300 acres; Mesa Orchards, 2,000 acres; Little
Weiser, 2,500 acres; and Hornet Creek, 2,000 acres.
The natural flow in the upper portion of the river is augmented by
storage in the Lost Creek Reservoir (12HF 1); the Crane Creek
Reservoir (12HF 2); the Barton Reservoir (12HF 4), on Monroe
Creek; and that of the Idaho Industrial Institute (12HF 3), on Jenkins Creek, which partly supply lands in the vicinity of Weiser.
BURNT RIVER

About 32,000 acres in the Burnt River drainage basin has water
rights either adjudicated or in process of being perfected, of which
about 20,000 acres is believed to be now irrigated. These lands
occupy the narrow valley from Bridgeport upstream to the junction
of the North and South Forks, a distance of 30 miles, and also considerable area along the North Fork, South Fork, and Job, Camp, and
Big Creeks. Some storage is utilized at the Camp Reservoir (12HJ 1),
on Camp Creek, for lands lying south of the Burnt River in the vicinity of Hereford. About 2,000 acres is irrigated on the lower stretches
of the river in the vicinity of Durkee, embraced within the Durkee
Irrigation District.
POWDER RIVER

Oregon State records indicate that 171,000 acres in the Powder
River Basin has adjudicated water rights, and census returns indicate
that over 120,000 acres was considered irrigable during 1929. This
discrepancy no doubt res nits from the omission from census figures of
areas that are naturally subirrigated and are devoted largely to
pasture and native hay. Considerable areas are known to be unproductive, and for the purpose of this report the area normally
irrigated is assumed to be about 150,000 acres. Except for a small
amount of lake storage all the water for irrigation is derived from
natural flow.
The area above Bakdr consists of two small tracts aggregating
5,000 or 6,000 acres th^ upper one in the vicinity of McEwen and
the lower one a narrow strip between Beaver Creek and Sutton Creek.
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Between 90,000 and 100,000 acres is irrigated in the upper Powder
River Basin, extending from Baker northward to Wolf Creek. In
this section extensive areas are irrigated by diversion from the main
stream and Pine, Rock, Muddy, Littly Muddy, and Wolf Creeks and
the North Fork of the Powder River, all under numerous irrigation
and ditch companies.
The Keating area covers about 8,000 acres along the main stream
between Miles and Keating. Four main ditches divert from the river
in T. 7 S., R. 41 E., and two in T. 8 S., R. 42 E. To assure a more
reliable supply of water for the Keating lands the United States
Bureau of Reclamation constructed the Thief Valley Reservoir
(12HL 3) to a capacity of 15,000 acre-feet. With this amount of
storage adequate water supply will probably be available at all times
for the Keating lands under ditch.
The Richland area covers about 9,000 acres in T. 9 S., R. 45 E.,
irrigated largely by diversion from Eagle Creek.
PINE CREEK

About 19,000 acres of land in the Pine Creek Basin has adjudicated
water rights, practically all of which is irrigated and lies in Pine Valley
in Tps. 7 and 8 S., Rs. 45 and 46 E. Diversions are made from the
main stream and all tributaries. The natural flow is augmented by
numerous small reservoirs and lakes, including Twin Lakes, in sec.
18, T. 6 S., R. 45 E.; Clear Creek Lake in sec. 12, T. 6 S., R 45 E.;
and Fish Lake, in sec. 16, T. 6 S., R. 46 E. Numerous diversions are
made from Pine Creek in T. 7 S., R. 45 E. Diversions are also made
from Clear Creek in sec. 19, T. 7 S., R. 46 E., and from East Pine
Creek in sec. 20, T. 7 S., R. 46 E. Below Pine Valley only a few
narrow strips along the canyon are irrigated.
IMNAHA RIVER

Climatic conditions in the Imnaha River Basin below altitudes of
about 4,500 feet above sea level are favorable for farming. However,
the area susceptible of cultivation is limited by rough topography
and by the shallow, rocky nature of much of the soil to about 3,000
acres, mainly in the narrow strips of bottom land bordering the river
between Fruita and Imnaha. About 6,000 acres lying east of Joseph,
in the Wallowa River Basin, is irrigated by diversion from Sheep
Creek in sec. 33, T. 4 S., R. 46 E.
SAUMON RIVER

Between 90,000 and 100,000 acres is irrigated in the Salmon River
drainage basin. The distribution indicated by the compilation of
Idaho water rights in 1928 is as follows:
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Acres
Salmon River and minor tributaries____________---__-_- 27, 000
Pahsimeroi River____________________________________ 22, 000
Lemhi River_______________________________________ 32, 000
Little Salmon River____-____-__________-__________-__ 6, 500
87, 500

The Salmon River throughout its course is in general deeply intrenched. Isolated tracts in the canyon between Robinson Bar and
Salmon City are irrigated either by direct diversion from the river or
from side tributaries, but no opportunities exist for direct diversion
onto tracts of any considerable extent. The largest single diversion
from the river is in Big Round Valley, in sec. 32, T. 13 N., R. 19 E.,
where a canal of the Challis Irrigation District, having a capacity of
about 35 second-feet, diverts water onto lands along the east side
of the Salmon River in Tps. 13 and 14 N., R. 19 E. There is several
thousand acres of tillable land on both sides of the river in the vicinity
of Challis. These lands are on benches about 200 feet above the river
and on account of the character of the canyon and length of the canal
that would be required direct diversion does not seem feasible.
Challis and Garden Creeks flow into the Salmon River through
extensive bench lands in Big Round Valley, in T. 14 N., R. 19 E., in
the vicinity of Challis. Diversion from these streams is extensive,
and between 3,000 and 4,000 acres of land is irrigated. With storage
additional lands lying on higher bench land could be irrigated. A
reconnaissance investigation by the United States Bureau of Reclamation in 1905 disclosed no outstanding storage sites.
There is about 30,000 acres of bottom land in the Pahsimeroi River
Valley, of which about 22,000 acres is irrigated by direct diversion
from the river and its principal tributaries, including Goldburg, Big,
Patterson, Falls, Morse, and Morgan Creeks. These tributaries
enter the valley over gravel bars and alluvial fans, through which
the water freely percolates to the water table. There is no storage
within the basin nor apparently any known sites that can be developed
feasibly.
The Lemhi Valley contains about 50,000 acres of tillable land, of
which about 32,000 acres is irrigated from the river and from principal
tributaries as follows: Geertson, Kirtley, Haynes, Sandy, Mill,
Eightmile, Lee, and Timber Creeks. No storage is utilized, and
there are apparently no large sites that can be feasibly developed.
The largest single system is that of the Keating Carey Land Co.,
with somewhat over 3,000 acres in Tps. 15 and 16 N., R. 26 E., under
a canal having a capacity of about 50 second-feet diverting from
Timber Creek in sec. 20, T. 15 N., R. 26 E.
Irrigated lands along the Little Salmon River are located principally
in the open valley in the vicinity of New Meadows. The crops raised
are similar to those produced on the upper Payette River.
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GRANDE RONDE RIVER

The census for Union County in 1929 shows 38,500 acres irrigated
in the Grande Ronde River Basin, of which it is believed that about
32,000 acres lies in the Grande Ronde Valley between La Grande,
Union, Cove, and Elgin. In this same area about 42,500 acres is
shown to be irrigated under Oregon State adjudication surveys. The
lands having water rights cover areas in the vicinity of Cove, irrigated
by diversions from Mill Creek; in the vicinity of Union, irrigated by
diversions from Catherine Creek; and smaller areas in the vicinity of
La Grande, irrigated by diversion from Grande Ronde River.
In addition to the lands actually irrigated by diversion crops are
grown through nearly the entire Grande Ronde Valley by reason of a
high water table and high annual precipitation (at La Grande 19.43
inches). There is practically no irrigation in the basin above La
Grande or below Elgin.
In the Wallowa River Basin about 38,000 acres is irrigated by
direct diversion from the main stream and from Prairie, Hurricane,
Whisky, Bear, and Lostine Creeks. Storage of 39,000 acre-feet is
utilized in Wallowa Lake (12HO 1). An area east of Joseph is
irrigated by diversion from Sheep Creek tributary to the Imnaha
River.
SNAKE RIVER BASIN BELOW UEWISTON

Below Lewiston there is relatively little river bottom or bench land
along either the main Snake River or its tributaries so situated that
water can be easily diverted to it. As a result the irrigated tracts
are in general rather widely scattered along the immediate river
valleys as follows:
Snake River direct_____-_--__-__---------------------Asotin Creek_________._.________..__________
Palouse__.__.____._.____._..___________
Tucannon__-______________-_______________
Minor tributaries________________-__------_---_--_-__-

Acres
1, 600
3, 900
1, 100
1, 200
1, 200
9,000

These estimates are based on the 1929 irrigation census and
Washington State water-right records.
SOILS, CLIMATE, AND CROPS ON IRRIGATED LAND

The irrigated area, which extends roughly 300 miles north and south
and 400 miles east and west, is one of widely contrasting surface
features with marked differences in soil, climate, and native vegetation. The greater portion of the irrigated lands are situated at
altitudes ranging from 2,000 to 7,000 feet above sea level. The
frost-free period ranges from 60 to 160 days and the annual precipitation from 8 to 25 inches.
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SOIL TEXTURE

In general the soil is fertile, friable, and well adapted to general and
intensive farming, although naturally in so large an area there is a
wide range in texture, depth, and subsurface conditions. Over the
.greater part of the plains area the soil is dominantly a fine silt loam
believed to be principally of eolian origin. The plains are largely
underlain by porous lava rock, which in large measure assures effective natural drainage.
The soils in the Wyoming areas in Jackson Hole and along the Salt
River are gravelly loam, clay loam, and sandy loam overlying gravel.
In the upper Tetoii River Basin, Idaho, the soils are gravelly loam,
silt loam, and clay loam underlain for the most part by gravel and
boulders. Elsewhere in the Henrys Fork Basin the underlying
formation is largely lava rock overlain by sandy, silt, and gravelly
loams. The gravelly loams in parts of the upper basin are extravagant in their demands for water, but on the other hand, being underlain by porous lava, they have the advantage of excellent natural
drainage.
In the valleys of the Portneuf and Raft Rivers and Marsh, Goose,
Cedar, and Salmon Falls Creeks clay loam, gravelly loam, and silt
loam predominate, in part underlain by gravel and in part by lava
rock. In small areas the clay soils contain alkali. In the valleys of
the Big Lost and Little Lost Rivers the soils range from silt loam to
neavy clay loam, the latter in places containing some alkali.
The soils in the upper Salmon Basin along the Pahsimeroi and
JLemhi Rivers are generally gravelly.
The Big Wood Basin is largely occupied by gravelly, sandy, and
silty loams underlain by gravel and lava. Large areas in the King
Hill project consist of coarse sandy loam overlying coarse sand, gravel,
and lava. Their water-holding capacity is very low.
In the Boise, Payette, and Weiser River Valleys the soils are light
silt loam and sandy loam, with some clay and gravelly loam, over-;
lying gravel and hardpan. Some drainage has been necessary in these
valleys, and seepage into some low-lying areas has resulted in alkali
accumulation.
Along the Snake River in Oregon the soils consist of fairly uniform
friable light-brown sandy loam and fine silt loam of good depth.
Normally these soils are well drained, but in local areas somewhat
faulty drainage and excessive use of water have resulted in the accumulation of alkali. The soils of the Owyhee area grade from sandy loam to
fine silt loam and silt, with scattered areas of shallow stony and gravelly
soil. Along the Malheur River the soils grade from hard or finetextured clays in some of the valley flats to the more extensive silt
loams and fine sandy loams common to the uplands. With the
exception of the hard clays these soils are friable. Both black and,
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white alkali are present in harmful amounts in small areas in the
vicinity of Harper and Vale, where an impervious compact subsoil
causes imperfect subdrainage, a condition aggravated by the lavish
use of water.
Soils of the Powder River Basin are mostly friable and well adapted
to general farming. In local areas poor surface and subsurface
drainage, together with too liberal application of water, has caused
some water logging and alkali. The Grande Ronde and Wallowa
Valleys are occupied largely by valley fill, ranging in texture from fine
sandy loam to fine clay loam of good fertility. Except for small
areas of marshy ground these valleys are well drained.
The basin as a whole is characterized by the absence of any large
areas of water-logged or alkali land and by the presence of -large
areas of uniformly fertile soil.
CLIMATE
About 90 percent of the irrigated lands are situated on the Snake
River Plain, extending from the Falls River on the east across Idaho
into Oregon. The altitude of the plain increases from 2,000 feet in the
vicinity of Weiser to 5,000 feet in the lower part of the Henrys Fork
Basin. In about 75 percent of the plain the mean annual precipitation is between 8 and 10 inches, and in the remainder between 10 and
15 inches, of which 35 to 45 percent occurs during the months April
to September. The average frost-free period in the plain ranges from
100 days to over 150 days. The average frost-free period in the
western third of the plain generally exceeds 150 days, extending usually
from the latter part of April into September, in the eastern third the
frost-free period ranges from 100 to 125 days from the latter part of
May into September.
The remaining irrigated areas lie in upper valleys of tributaries to
the Snake River, at altitudes ranging from 5,000 to 7,000 feet in
Wyoming, Nevada, Utah, and Idaho and from 2,000 to 4,500 feet in
Oregon. With the increase in altitude above 5,000 feet there is a
marked decrease in the frost-free period, the average ranging from
100 days or less at the lower limits to frost every month at the higher
altitudes. Precipitation increases somewhat in the zone between
5,000 and 7,000 feet but rarely exceeds 20 to 25 inches over the
cropped area, of which about one-half occurs during the months
April to September. In the higher zones snow remains on the ground
for the greater part of the winter, but over the lower portions of the
plain snow rarely remains for more than a few days at intervals.
CHOPS

In broad perspective that part of the irrigated areas lying on the
Snake River Plain is capable of producing a wide range of diversified
crops common to the intermountain region, of which the staples are
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alfalfa and other hay crops, wheat, oats, barley, potatoes, corn, beans,
sugar beets, and fruits. Much of the hay, oats, barley, corn, and rve
is used locally for stock feed. Crops entering into interstate commerce are apples, peaches, prunes, pears, cherries, potatotes, onions,
beans, clover and alfalfa see,d, alfalfa meal, peas (seed and green),
head lettuce, and cantaloupes.
Climatic conditions are very favorable to a wide crop diversity in
the lower valleys of the Snake, Bruneau, Owyhee, Boise, Malheur,
Payette, Weiser, and Burnt Rivers. The principal crops in these
areas are alfalfa, wheat, clover hay, clover seed, corn, barley, potatoes,
oats, apples, prunes, pears, peaches, small fruits, onions, beans, head
lettuce, peas, and cantaloupes. In favorable localities in these valleys
fruits are extensively grown, the largest acreage being devoted to
apples, prunes, peaches, and cherries. These fruits respond to
growing conditions with enviable quality and yield. In garden truck
beans, onions, cantaloupes, and lettuce are the leaders. The acre
value of specialty crops such as head lettuce, peas, onions, small
fruits, and garden truck varies widely from year to year. For instance the acre value of onions has varied from a small amount to as
high as $2,000 or more. The average yields and acre values of staple
crops in these valleys are well represented in the following table, based
on statistics collected by the United States Bureau of Reclamation
and compiled by J. Q. Peterson. The average yields per acre are
fairly uniform, representing rather uniform climatic conditions and
reliable water supply; on the other hand, the acre values vary widely
for example, the acre value of potatoes has ranged from $39 in 1928
to $310.25 in 1925.
Agricultural statistics for Boise project
Alfalfa

Year
Area

1913 __ _____

1914. _ ______ _ _ __ __
1915
_.__ ___ _ _____
1916 .1917 _ ____
___ _ _ 1918- ... ___ __. ____
1919__ -. __ .
1920 -__-..______ ___ ...
1921 _
1922
.. _ _ _
.
1923,... ____ _____ ___ ______
1924. _
1925
_ _ _ .
_ .
1926
_ __
1927 _._._ . ___ _ .....
1928_. ___ ___ _ . _ ..
1929...

Acres
15, 428
18, 128
22, 259
26, 390
34, 087
37,507
41, 851
43,061
38,654
38, 523
47,458
35,158
51, 417
48,687
49,458
38, 213

Average
yield
per
acre

Average
value
per
acre

Tons
3.50
3.57
3.82

$18.25

4.44

Oats

Wheat

22.92
33.30

Area

Average
value
per
acre

Acres Bushels
12, 042 15.80 $10. 43
11,058
16.75
17, 504
23.91
17.93
17, 101
25.84
33.59

4.40
4.31
4.32
4.56
4.60
3.60
1.J91
3.02
2.86
3.35
3.16
3.26

20.00
24.05
31.40
35.65

25, 676
30, 071
28,107
23,460
26, 980
27,618
26,900
15, 437
21, 529
38,530
42, 162
38, 753
34, 674

3.68

31.85

25, 741

61.60
62.85
30.25
18.24
36.80
27.00
18.75

Avqrage
yield
per
acre

21.22
24.00
27.77
31.97
34.00
32.00
37.50
25.33
28.03
34.84
32.12
35.67

42.44
44.64
53.04
52.75
25.50
25.60
30.00
30.14
48.58
23.55
34.50
29.56
33.96

28.64

32.52

Area

Average
yield
per
acre

Acres Bushels
6,877
24.35
5,060
24.66
6,974
22.72
3*2. 67
4,440
3,205
25.52
2,110
27.00
2,407
30.60
2,399
32.79
2,465
35.00
2,425
35.00
2,650
40.00
2,899
28.60
3,068
40.20
1,821
30.30
2,564
45.18
2,792
39.56
3,813
42.26
3,410

32.73

Average
value
per
acre
$7.20
11.10
9.09

19.60

25.52

27.81

36.72
21.31
12.25
17.50
17.60
16.87
17.69
13.09
27.10
21.08
22.38
19.05
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Agricultural statistics for Boise project Continued

Average
yield
per
acre

Year
Area

Acres Bushels
2,315
18.69
1,936 22.29
2,776 26.28
4,463 26.87
3,217 20.40
2,358 24.40
2,222 29.31
3,108 29.11
3,200 28.00
3,050 28.00
3,175 31.00
6,137 34.74
7,248 42.90
5,821
29.55
8,432 39.19
7,992 35.98
8,563 39.58

1913 .
1914....
1915
1916....
1917
1918 .
1919
1920
1921....
1922....
1923
1924....
1925 .
1926
1927
1928
1929 .

4,471

29.78

Clover hay
Year

1913
1914

1915
1916
1917
1918...
1919
1920...
1921...
1922...
1923
1924...
1925
1926
1927
1928...
1929

Apples

Potatoes

Barley
Average
value
per
acre
$9.35
12.26
13.93
19.35
24:48
37.08
41.91
17.46
12.60
23.52
17.98
24.25
23.81
17..02
26.65
24.85
25.73

Area

Aver-

Aver-

yield
per
acre

value
per
acre

Acres Bushels
1,255 90.10 $45.05
1,107 118.12 56.53
1,337 164.14
1,097 147.04 132. 33
2,165 162.00 121.50
1,843 180.00 198.00
2,777 192.00 236.16
4,386 212.49 244.36
5,200 260.00 260.00
12,000 290.00 29.00
7,600 190.00 95.00
5,103 168.60 54.80
2,583 321.50 310.25
1,844 128.60 108.02
2,875 214.55 107.27
2,907 150.00 39.00
2,173 247.40 222.66

21.90

3,425

Clover seed

190.38

Area

Acres Pounds

2,497
2,249
2,409
2,331

557
1,939
6,053
2,973
5,104
5,062
5,813

1,424

4,609

75.65.

974

132.85

6,235

Tows
1.54 $10. 78
1.60 11.2ff
1.48 8.88
2.03 12.18
2.03 30.45
1.90 23.00
1.65 24.40
1.47 10.29
1.55
6.20
1.70 13.60
1.60 12.00
1.26 11.78
1.38 8.78
1.41
9.87
1.48 10.18
1.49 13.67
1.36 12.46

1.58

13. 51

Acres
3,244
6,301
4,504
6,354
4,496
4,569
4,823
5,804
5,870
5,790
6,600
5,520
1,719
9,578
6,232
12,209
8,126

5,985

Bushels
4.64
1.93
3.56
3.59
3.81
3.90
3.51
4.i5
6.00
6.00
6.00
2.75
4.00
2.59
4.16
3.75
4.30

14.47
37.38
33.39

49.53
66.80
90.66

37.35
44.80
50.40
64.80
35.00
40.12
43.51
46.34
46.80
28.42

4.04 44.93

8,095
1,671
1,075
1,617
1,057
900
2,414
3,538
10,000
9,000

Indian corn

Acres
2,862
6,836
'6,765
3,055
1,114
2,491
4,439
3,835
4,985
6,990
9,800
7,
6,247
8,942
4,669

5,455

Bushels

20.19 $14.13
18.51 12.96
29.27 17.56
36.63 36.63
37.90 56.85
39.00 88.92
39.24 56.90
44.86 35.89
45.00 22.50
51.00 22.95
55.00 42.35
20.66 21.69
30.15 27.13
30.31 31.82
26.99 18.35
35.02 28.92
38.42 32.66

5,680 35.18

Avervalue
per
acre
$121.42
11.20
21.51
48.51
31.50
27.00
48.28
70.76
237.00
112.50
99.00
45.60
105.92
29.7S
91.8T
70.86
113.35-

91
211
504
885
3,126
1,570
2,159
1,319
1,371
1,390
1,420
1,698

Aver- AVerAver- AverAver- Average
Area yield value Area yield value Area yield value
per
per
per
per
per
per
acre acre
acre acre
acre acre
Acres
1,368
6,110
4,561
6,694
7,678
5,709
4,686
7,731
7,900
7,100
8,150
5,083
I,365
8,747
4,778
II,112
7,238.

Averyleld
per
acre

33.42

Total
irri-

Avercrop
value-

Acres
58,265
88,590
76, 705
76,922
117,024
117,024
103,782
109,760
111, 500
112,000
112,500
113,630
95,738
158,080
147,014
149,263
150,177

$16.3217.80
21.87
32.07
49.44
56.80>
63.12
46.2O
40.68
36.80
41.07
23.90
37.65
26.88.
33.25
33. OS35. S&

111, 351

36.05

In the central part of the plain, embraced within the North Side
and South Side Twin Falls, Minidoka, and King Hill projects, the
lower Big Wood Valley, and the valleys of Goose Creek, Marsh Creek,
and Salmon Falls Creek, the climate and soil conditions permit the
successful production of alfalfa, alfalfa seed, clover seed, beans,
wheat, barley, corn, oats, potatoes, sugar beets, all garden vegetables,
and some tree and bush fruits. The following table, compiled by
J. Q. Feterson from statistics collected by the United States Bureau
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of Reclamation on the Minidoka project, may be fairly indicative of
yields and crop values on areas with reliable water supply. Of the
principal crops potatoes yielded the highest average acre value
($116.84). Beans have been an especially well paying crop. The
average acre value of all crops on the Minidoka project was $37.18.
As a result of effective storage there was little reduction in yields
per acre during the years of low run-off 1915, 1919, 1920, 1924, 1926,
and 1929.
Agricultural statistics for Minidoka project
Alfalfa
Year

1913.... ____
1914....... .....
1915.... ........
1916
1917............
1918. _ . __ ..
1919...........
1920 . ..
1921 ..... ...
1922............
1923..... . _ ...
1924... ... __ .
1925............
1926. _ ........
1927-.. ........
1928 _ ... ...
1929
...

Wheat

Barley

Oats

Aver- AverAver- AverAver- AverAver- Average
age
age
age
age
age
age
age
Area yield value Area yield value Area yield value Area yield value
per
per
per
per
per
per
per
per
acre acre
acre acre
acre acre
acre acre
Acres Tons
Acres
25,844
3.03 $16.66 10,674
31,413
3.23 16.15 12,040
33,400 3.03 18.18 12,600
37,304
3.30 32.91 11,028
42,760 3.55 53.25 15, 077
3.62 47.06 21,098
45,717
46,565
3.30 56.10 18,108
46,922 3.20 22.40 17, Oil
42,770 2.90 14.50 22,747
39, 388
2.85 21.37 19,270
2.20 17.60 13, 198
38,006
38,262
2.55 25.50 8,539
40,186
2.90 20.30 14,069
43,553
2.95 21.30 18,238
37, 693
2.75 21.31 16,230
35,350 2.86 28.60 16,306
34,732 2.84 28.40 15,632

Average.. 38, 816

3.00

27.15 15,404

Potatoes

28.22

30.82

4,317

34.40

18.15

2,836

Aver- Average
age

Aver- Average

32.73

23.89

Clover seed

Clover hay

Apples

Aver- Average
age
per
per
acre acre

Year

BushBushBushAcres
els
els
Acres els
21.96 $13. 17 10, 461 29.00 $10. 73 1,607 27.55 $12. 43
18.07 12.65 8,165 27.75 10.54 1,540 26.64 11.45
24.55 19.64 6,735 30.10 13.54 2,450 31.65 20.47
2L41 25.05 6,265 26.95 16.17 2,615 26.80 22.78
21.45 38.18 4,683 28.00 22.40 1,330 23.20 23.20
26.40 48.84 4,424 32.60 32.60 1,374 30.14 42.21
25.80 47.73 4,478 30.25 30.25 1,109 28.90 39.01
31.60 37.92 5,187 37. 30 16.78 1,936 36.10 28.88
28.00 22.40 4,314 37.45 - 9.36 1,366 35.35 14.14
28.85 23.08 3,987 30.80 15.40 2,964 27.65 16.59
29.95 22.46 2,880 34.05 15.32 2,586 39.65 29.74
26.25 29.14 1,899 30.90 18.54 4,445 26.25 21.00
35.70 47,12 2,923 42.35 19.05 6,428 38.45 18.38
29.85 30.75 1,494 35.25 15.68 4,047 31.20 23.55
37.35 36.60 1,508 45.70 23.76 4,224 43.60 30.52
37.50 35.62 2,167 43.60 20.05 4,160 43.75 29.30
35.05 33.65 1,818 42.75 18.38 4,048 39.50 22.51

Aver- Average
age
per
per
acre acre

Area yield value Area yield value Area yield value Area yield value

1913
1914 _ .........
1915 _ ....
1916.
..
1917
1918. _ ........
1919
1920... __ ....
1921
1922 ____ ..
1923"............
1924
1925
1926 _ ......
1927
1928
1929

Average..

Acres
4,555
4,135
2,981
2,827
5,846
4,765
5,615
6,619
10,226
15,639
10, 391
6,551
6,945
9,491
13, 414
14,241
11, 319

Bushels
130. 97
147. 60
143.00
162. 50
213. 80
208.00
184.55
213. 70
195.90
227.25
165.50
178.35
243.00
177. 65
203.40
181. 75
181. 50

$47.15
44.28
64.35
146.25
160.35
156.00
161.63
128.22
137. 13
56.82
82.75
89.17
328.05
143.90
63.05
37. 49
139. 75

7,974 185. 79 116. 84

per
acre

per
acre

per
acre

per
acre

Acres
Acres Pounds
Acres Tons
79
262
971 $19. 42 1,001
2.52 $13. 86
98
3.35 16.75
330 1,949 23.23 1,042
723
2.50 15.00
240
615 12.30 1,067
1,702
25.27
880
2.70
684 1,120 22.40 2,127 2.60 39.00 3,094
1,140
2.40 31.20 3,077
1.70 28.90 2,263
306 3,612 96.75
689
69.71
238 5,777
955
1.65 13.20 2,005
2.10 8.40 2,790
359 4,902 68.20 2,269
8.75 2,568
207 3,432 57.20 2,238 1.75
1.75 14.00 1,327
293 2,613 39.20 2,459
14.80
1,676
69
924 18.48 2,200
1.85
1.60 12.80 2,264
190 2,623 13.11 1,296
12.27
3,218
1,547
1.70
67 3,216 25.73
1.50 10.50 4,486
68 2,430 20.25 1,941
1.72 17.20 7,847
86 3,438 48.70 4,000
1.76 17.60 8,761
37 6,300 105.00 4,662
229

2,928

42.65

1,854

2.07

17.62

2,822

Bushels
4.13 $27.26
2.86 24.02
4.40 44.00
4.70 34.42
4.75 66.50
4.20 92.40
3.25 91.00
3.80 44.46
3.85 34.65
3.65 29.20
3.25 29.25
3.30 36.63
4.90 73.50
4.75 82.17
4.50 53.55
3.50 50.08
3.09 20.30
3.93

31.26
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Agricultural statistics for Minidoka project Continued
Indian corn

Sugar beets

Average
yield
per
acre

Area

Average
yield
per
acre

$13. 96
14.61
25.00
26.70
24.60
54.40
48.75
29.90
24.92
33.40
28.96
13.91
27.85
25.28
16.96
25.80
31.05

Acres
2,102
1,797
2,597
3,135
2,126
2,284
3,850
4,257
4,464
3,319
10,437
11,550
7,039
2,199
3,223
1,733
4,782

Tons
8.26
10.00
10.60
10.60
11.20
10.50
7.30
9.70
10.40
11.50
12.45
3.75
9.70
4.90
13.80
9.75
13.30

$39.23
47.50
53.00
60.95
78.40
105.00
73.00
116. 40
62.40
80.50
99.60
24.37
67.90
29.40
105. 22
73.12
99.75

Acres
75, 957
81, 518
83, 562
89,900
99,020
105, 061
104,259
107, 650
107, 230
105, 590
104, 470
99,200
102, 351
102,600
103, 290
104,580
106,068

$17. 15
16.79
22.40
34.41
55.36
52.63
59.95
41.05
33.84
30.25
35.87
28.94
52.00
38.07
34.91
33.83
44.60

27.41

4,170

9.87

71.51

98,959

37.18

Year
Area

1913.-..-..
..__.___
__
1914.. .
_
1915
1916
1917
-.
1918
..........
1919
1920
1921..............................
1922
1923
...- .
1924 .
1925
1926.
1927
1928 .
.
.
...
1929 ..
..... ...
....

Acres Bushels
211
18.62
442
20.87
362 25.00
86
26.70
132
24.60
34.00
338
688
32.50
799
29.90
934
35.60
1,818
33.40
3,444
33.10
4,275
18.55
3,371
27.85
33.05
1,473
1,424
29.65
653
30.00
466
31.05
1,230

28.48

Average
value
per
acre

Avervalue
per
acre

Average

Total ircrop
rigated value per
acre
area

The remaining area on the Snake River Plain extends east and
northeast from American Falls, including the lower valleys of the
Portneuf River, Blackfoot River, Willow Creek, Teton River, and
Henrys Fork. The following table gives rough estimates for the
principal crops in this area:
Crops on Snake River Plain, Ririe to American Falls
Yield
Crop
Range
2-7
20-60
200-600
4-16
fc-4
30-60
30-60

Alfalfa..-.--..
Wheat..
.
. ___ ___ bushels..
Potato es... ___ ___ .. _ ____________ .... ..
. do .
Hay «._
_ .... _
.... .
do
Oats....
__ .
do .
Barley.. . ____ ...... _______________
i

Average
4
30
175
9
2
45
40

Percent
of total
area
46
15
10
8
8
5
3
5

« Includes red alsike, white clover, timothy, redtop, and native hay.

Along the borders of the plain and in the tributary valleys up to the
zone where frosts are likely to occur every month in the year the irrigated areas are devoted largely to the production of alfalfa, native
grasses, small grains, and garden patches. These areas in general
embrace the upper valleys of the Salt, Teton, Blackfoot, and Portneuf
Rivers, Rock, Bannock, Raft, and Marsh Creeks, Big Lost and Little
Lost Rivers, Fish Creek, Big Wood and Little Wood Rivers, Camas
Creek, Bruneau River, Castle and Sinker Creeks, and portions of the
valleys of the Owyhee, Payette, Weiser, Powder, Pine, Pahsimeroi,
Lemhi, Salmon, Imnaha, Grande Ronde, and Wallowa Rivers. Al-
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though in much of these areas climatic conditions permit considerable
diversification, the production of forage crops predominates, owing to
the steady demands for feed and summer grazing of stock run on the
adjacent ranges. The yields vary widely, owing not only to differences in soil and climatic conditions but to variations in water supply.
Along the Salt River, where the altitudes are between 5,900 and
6,900 feet and the average frost-free period between 60 and 80 days,
more than 90 percent of the crops produced are essentially forage,
including native grasses (mainly in bottom lands), mixed hay (timothy, clover, and red top), grain hay (oats and barley), and alfalfa.
The average yield of native hay is about 1 ton to the acre. Cultivated
forage, including alfalfa, averages about 2 tons to the acre. Considerable areas of winter wheat, barley, and oats are dry-farmed with
nominal su-ecess on the gentle slopes bordering the valley. Potatoes
and such produce as lettuce, peas, cabbage, and strawberries do well in
some parts of the area, but their production is limited largely to local
demands. Dairying is an important industry, the chief products being;
cheese and butterfat.
In the upper Teton Basin, where the growing season averages about
100 days, native hay and gram forage dominate in acreage along the
main stream, and alfalfa, wheat, oats, potatoes, and green peas are the
dominant crops near the outer margins of the valley. In recent
years o<msiderable attention has been directed in the Teton Valley
and also in the vicinity of Ash ton and St. Anthony to growing certified
seed potatoes. Green peas are also grown extensively in the upper
Teton Basin.
In the upper Camas, Beaver, and Medicine Lodge Valleys the principal crops are native hay, mixed tame hay, and grain hay. Occasionally oats mature with very satisfactory yields of grain, but on the
whole forage is the principal crop. Along the lower stretches of Camas
and Medicine Lodge Creeks there is some crop diversification, but
alfalfa leads all other crops combined in acreage. Outstanding examples are the areas near Kilgore and Small. Two annual cuttings
of alfalfa yield 3 to 4 tons to the acre. In the vicinity of Mud Lake
climatic conditions permit the successful production of small grains,
potatoes, alfalfa, alfalfa seed, sugar beets, and vegetables, although the
cultivated area is largely in alfalfa, which under favorable conditions
yields about 4 tons to the acre.
In the upper Portneuf River Valley and along Bannock Creek the
principal crops are mixed tame hay, alfalfa, and grain forage. Along
Rock Creek alfalfa is the principal crop, yielding about 3 tons to the
acre. Wheat, oats, and barley are also successfully grown. Along
the Raft River the principal crops are alfalfa, mixed tame and native
hay, wheat, barley, and oats. Alfalfa yields 1 to 5 tons to the acre and
will average about 2% tons. Wheat yields 15 to 40 bushels, oats 25
to 50 bushels, and mixed hay about 1 ton to the acre.
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Alfalfa, wheat, oats, and potatoes are the principal crops near the
lower end of the Little Lost River Valley. Along the Big Lost River
below the Mackay Reservoir alfalfa and other forage plants occupy
about 80 percent of the cropped acreage, and areas favorably situated
yield 4 to 5 tons to the acre. Wheat, oats, and barley occupy the
remaining 20 per cent of the cropped acreage.
Along Fish Creek alfalfa, with yields of 1 to 4 tons to the acre, is the
principal crop. In some years average yields are low, reflecting deficient or uncertain water supply. Wheat, oats, and clover hay are
next in importance. Along the Big Wood River above the Magic
Reservoir the principal crops are alfalfa, wheat, and oats, but some
barley and considerable mixed native and tame hay are also grown.
About 50 percent of the cropped area along the Little Wood River and
Silver Creek is in alfalfa. Wheat, oats, barley, and corn are also
successfully grown, and potatoes and orchard fruits are raised for
local consumption.
Irrigated lands along the Owyhee River are surrounded by a vast
area in which the agricultural value is limited to grazing. Large
numbers of cattle and sheep that are ranged on this grazing land during
spring, summer, and fall are dependent for winter feed on the cultivated forage crops grown on the irrigated land. Owing largely to
this steady local demand for winter stock feed, the irrigated crops are
limited to meadow grasses, alfalfa, and small grains, with family
orchards and gardens. The crop yields are average for land of this
type, alfalfa averaging about 3^ tons to the acre, meadow grasses
about 1 ton, barley 40 bushels, oats 45 bushels, and wheat 30 bushels.
The alfalfa and meadow stubble fields and irrigated pasture will support an average of about 2 cows to the acre for 3 to 5 months.
In the upper Payette Basin, including the Middle Fork, the principal crops are timothy, clover> native hay, oats, wheat, alfalfa, and
pasture for summer range. About half of the small-grain crop is
threshed; the remainder is cut for forage. All hay, including alfalfa,
yields an average of about 1 ton to the acre. Oats and wheat yields
vary over quite a large range.
Agriculture in the Powder River, Imnaha River, and Pine Creek
Basins consists principally of growing hay and pasture on irrigated
land, supplemented by range production of cattle and sheep. Under
irrigation native meadow grasses, timothy, clover, alfalfa, and small
grains are the chief crops. Yields of meadow and timothy hay range
from half a ton to 3 tons to the acre. Clover and timothy mixed
average about 1% tons, and alfalfa 3% tons, with a range of from 2 to
7 tons from two or three cuttings. Irrigated wheat yields 30 bushels,
oats 50 bushels, and barley'40 bushels to the acre.
Fruits, vegetables, forage, and grain crops are raised with success
along the Salmon River and in the lower Pahsimeroi and Lemhi
Valleys, but 75 percent of the area is in alfalfa. Stock raising is the
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principal industry, and all crops except those raised for table-use are
diverted to livestock feeding in the locality in which they are produced.
The principal crops raised on irrigated lands in the Grande Ronde
and Wallowa River Basins are small grains, alfalfa, native meadow
grasses, timothy, clover, potatoes, truck, and some fruit. Most of the
hay crops, oats, and barley are fed locally to dairy herds and used for
wintering range cattle. Apples, prunes, plums, and cherries are the
principal fruits. Yields of wheat average about 35 bushels to the
acre, oats 60 bushels, barley 50 bushels, alfalfa 5 tons from three
cuttings, native meadow grasses 2 tons, timothy and clover 1% tons,
and potatoes 200 bushels.
At the higher altitudes in Wyoming, Utah, Nevada, and Idaho the
short frost-free periods limit crop production to forage, which includes
native grasses, timothy, redtop, red clover, oats, and alfalfa. Natural
meadows produce native grasses, sedges, and rushes. All such produce is fed locally, and considerable areas are used as pasture for summer range. The higher-altitude zone includes the Snake River and
tributaries in Jackson Hole, the upper basins of Henrys Fork, Camas,
Medicine Lodge, and Birch Creeks, and the Big Lost, Little Lost,
Big Wood, Blackfoot, and Portneuf Rivers; also practically all of the
irrigated areas in Utah and Nevada in the1 upper valleys of Goose
Creek, Salmon Falls Creek and the Bruneau and Owyhee Rivers and
in Idaho in the upper valleys of the Payette, Weiser, Salmon, Lemhi,
and Pahsimeroi Rivers.
The soil and climate on the potentially irrigable areas are in general
adapted to crops of the same type as those successfully grown oji the
developed areas. The acreage to be devoted to individual crops and
the kind and extent of supplemental agricultural enterprise will be
dependent, however, upon the establishment of a profitable outlet or
demand for the increased produce. Fortunately, the growing conditions over the greater part of the new lands are adaptable to cash
crops that could enter into interstate commerce, and outside markets
will not doubt be developed to absorb any transportable surpluses.
FUTURE IRRIGATION
SUMMARY

The successful operations on existing irrigated areas in the Snake
River Basin demonstrate that eventually all cultivable land in the
basin for which water is available at a cost commensurate with potential crop values will be irrigated. As nearly as can be determined
from the information at hand, such future areas embrace about
1,300,000 acres, an amount which is considerably less than the total
cultivable area. The limits of about half of this irrigable area have
been rather closely defined, tentative plans of irrigation have been
outlined, water supply under normal climatic conditions is believed
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to be obtainable, and it may reasonably be expected that their development will take place within the next generation. The approximate
location of the other half is known, but the problem of water supply
is complicated, and the probable cost of putting water on the lands
seems out of proportion to reasonably prospective returns for agricultural products; consequently it is not expected that definite plans
looking toward their utilization will be made until a critical shortage
in food supplies occurs. In addition to the irrigation of new lands by
development of additional water supplies, an improvement of cropping
conditions on lands now under ditch will be continued by working out
more efficient methods of water distribution as well as by storage,
pumping, and draining.
Potentially irrigable areas in Snake River Basin
BY BASINS

Snake River direct:
Idaho Falls area, Idaho____________.___________
Minidoka extension, Idaho______-_-__-__-___--_
North Gooding extension, Idaho________________
Murtaugh, Idaho_______-------__--_--_------Bruneau extension, Idaho______________________
Mountain Home-Sunnyside, Idaho (including areas
for which water may be made available from
Snake River tribiitaries)____________--___--__
Miscellaneous, Idaho__________________________

Acres
25,000
100, 000
45, 000
40, 000
200, 000
400, 000
10, 000
820, 000

Tributary areas:
Minor in Wyoming.___________________________
Mud Lake, Camas, Medicine Lodge, and Birch
Creeks, Idaho_____________--_____----_-_-_Blackfoot River on Empire area, Idaho__--___-_Blackfoot and Snake Rivers on Blackfoot area,
Idaho___.____________..___-___-,________-_Raft River, Idaho_________________________
Owyhee River, Nevada_----------__----------Owyhee River, Oregon______________-_-_---_--_
Boise River on Boise-Hill Crest, Idaho_________
Malheur River and Bully Creek on Vale area, Oregon______________________________________
Payette River on Payette and Boise River areas,
Idaho_____________-_-_-_____--_-_-_-___---_
Powder River on Baker area, Oregon ____________
Miscellaneous, Oregon.________-_____-_-_-__--_
Lower Snake River in Washington (probable water
supply from Columbia River)_____-_-_--______

15, 000
50, 000
40, 000
40, 000
10,000
25,000
74, 000
18, 000
35,000
75,000
27, 000
25, 000
37, 000
471, 000

Grand total____________________ 1, 291, 000
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Potentially irrigable areas in Snake River Basin Continued
BY STATES

Acres

Wyoming._______________________________________
15,000
Nevada.. _______________________________________
25,000
Idaho________________________________ 1, 053, 000
Oregon._______________________________________
161,000
Washington____________________________________
37, 000
1, 291, 000

In addition to irrigation on the new areas listed above more reliable
water supplies will be made available for lands now under canal
through the use of additional storage, diversions, pumping from present sources, pumping in connection with drainage and from ground
water, reduction in canal losses, and improved irrigation practices.
A summary of the probable activities in this connection for the larger
areas is as follows:
Henrys Fork Basin: Additional storage.
Mud Lake and Camas Creek: Storage on tributary streams; drainage of
swampy areas and pumping, and diversion from Henrys Fork or Snake River.
Big Lost and Little Lost Rivers: Pumping.
Big Wood and Little Wood Rivers and Fish Creek: Pumping.
Snake River, Henrys Fork to Milner: Drainage and pumping.
Minidoka area: Drainage and pumping.
North Side and South Side Twin Falls areas: Drainage and pumping.
Boise River: Additional storage or diversions into basin, drainage, and pumping.
Upper Owyhee River: Additional storage.
Malheur River and Bully Creek: Storage, drainage, diversions into basin, and
pumping.

At the present time there seems to be little economic justification
for greatly increasing the cultivated area, but no one can predict just
when the situation will be reversed. During the intervening time
there is an opportunity for the perfection of a complete plan for the
utilization of the Snake River. That such a plan is necessary for
complete water utilization will be evident by a reading of this report.
It is realized that in the future, as in the past, political expediency or
economic considerations, apart from engineering features, may be
dominating factors in such utilization. For these reasons no detailed
plan for development is herein suggested. An attempt has been made,
however, to present in this report the available essential information
that should be of value in the formulation of a comprehensive plan.
WATEB SUPPLY

Present or future power rights not being taken into account, the
amount of water that passes the Milner diversion dam is an index
of the present utilization of the Snake River for irrigation above
Milner and a measure of future possibilities. During the 10 years
1921-30 this flow has been as follows:
50503 35 12

168

WATER UTILIZATION IN THE SNAKE EIVEE BASIN

1921____,_______________
1922___.________....
1923__----_--____--.__
1924____._______________
1925________________

4,
3,
2,
1,
3,

Acre-feet
130, 000
280, 000
730, 000
760, 000
020, 000

1926___-____________
1927_.-_ --__-1928________ _____ __
1929______________
1930_ ____________

2,
1,
3,
2,
1,

Acre-feet
100, 000
750, 000
990, 000
060, 000.
280, 000

The American Falls Reservoir was first put into operation in May
1926. The average annual flow past Milner in 1926-30 was 2,236,000
acre-feet, with a minimum of 1,280,000 acre-feet in 1930. If allowance is made for water definitely allocated to the North Gooding
area and if return flow, holdover storage, or power rights below
Milner are not taken into account, it is evident that 1,000,000 acrefeet is an approximate measure of future annual diversion above
Milner. Return flow will increase this figure somewhat, the amount
depending upon the location of the areas irrigated. An increase
can also be obtained through the use of holdover storage. On the
other hand, water required to satisfy existing power rights will reduce
the indicated amount.
Both the Idaho Power Co. and the United States have certain
storage and water rights in the American Falls Reservoir. (See p. 43.)
To satisfy these rights it is roughly estimated that between 200,000
and 250,000 acre-feet will have to pass Milner during the nonirrigation season.
Studies by Stearns and Crandall indicate that there would be
little if any return flow usable for irrigation above Milner from water
diverted from the Snake River onto either the Mud Lake area or the
North Side Minidoka area. Usable return flow would, however, be
obtained through the irrigation of lands east and south of the Snake
River above Milner. It is roughly estimated that if 1,000,000 acrefeet were diverted onto lands above Milner there would be a usable
return flow of about 300,000 acre-feet available for use on the Murtaugh, Bruneau, or Mountain Home-Sunny Side areas. The
1,000,000 acre-feet could be put to use only through the development
of storage. (See discussion of undeveloped sites at Johnny Counts
Flat (12GE 1), Grand Valley (12GG 1), Swan Valley (12GG 2),
Dry Creek (12GG 3), and American Falls increase (12GL 1), pp. 4244, 71-76.)
The preceding estimate is based on the hypothesis that diversion
for land now irrigated will continue unchanged. Many present
diversions look unduly large, but on the other hand much of the
water diverted reappears as natural flow above Milner and is used
again. Losses into deep-seated ground water, which discharges into
the Snake River from the north below Milner, are, however, heavy.
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Steams has estimated that contributions to such ground water have
their source, in part, as follows:
Henrys Fork Valley___._______________
Snake River, Heise to Shelley____________Minidoka_______.____.________________
Twin Falls North Side_________________._.

Acre-feet
690,000
922, 000
240, 000
600, 000
2, 052, 000

This amounts to about one-half of the total underground contribution to the Snake River below Milner. Decreased diversions onto
lands that contribute to this loss would tend to increase the water
supply available for new lands.
Reduction in canal and other losses also represents a potential
source of a large increase in water supply. The magnitude of such
losses is indicated by studies of diversions and deliveries onto the
Minidoka South Side pumping division, Boise project, and King
Hill project.33 These studies indicate that for these areas only 58,
70, and 53 percent respectively of the water diverted is delivered at
the farmers' headgates. In addition losses occur in farmers' laterals,
surface waste, and operation waste at the ends of canals. These
losses become of decided importance in areas that contribute to
gound water which cannot be made available for additional irrigation.
Except in the Boise River Valley deliveries of normal flow in the
Snake River Basin are made on a priority basis as fixed by court
decrees. Since 1916 water deliveries in the Boise River Valley have
been made on the basis of a temporary order pending determination
of the duty of water. The temporary decrees provide for the distribution of water in the following manner:34
The various rights, as adjudicated in the so-called " Stewart decree ", shall receive
100 percent until the natural flow of the waters of Boise River shall decrease or
until all the rights in said decree cannot receive 100 percent, at which time the
various rights as adjudicated in the so-called " Stewart decree " shall first be cut to
75 percent of the amount of water decreed by the Stewart decree as the natural
flow of Boise River decreases, beginning with the latest rights and proceeding
to the earliest rights in the order fixed in said Stewart decree, and after all rights
shall have been reduced to 75 percent of the amount fixed in the Stewart decree,
should the natural flow of the waters in Boise River decrease below the amount
necessary to supply 75 percent of the water rights as decreed in said Stewart
decree, then the various rights, beginning with the latest and proceeding to the
earliest, as aforesaid, shall be reduced to 60 percent of the amount specified in
said Stewart decree, and 60 percent of the amount specified in said Stewart
decree is hereby fixed and determined as the highest duty of water for the year
1919.
" Debler, E. B., The use of water on Federal irrigation projects: Am. Soc. Civil Eng. Proc., March, 1929.
'* Welsh, W. E. (water master, Boise River, district 12 A), Annual report to Idaho Commissioner of
Reclamation, 1929, p.2.
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With reference to the operations under the temporary order Welsh
states 35 that
It is doubtful if a fixed and established duty of water will ever prove satisfactory for the Boise Valley. A duty of water that would take care of crop requirements for one season would be inadequate for another. Seasonal conditions are
continually changing. Likewise, conditions over the valley are changing. Our
knowledge and methods of irrigation are constantly improving with each year
of experience.
An arbitrary duty should not be established without taking into consideration
the inherent rights of all those persons who are dependent upon this great natural
resource for their subsistence.

The arguments presented by Welsh in favor of the maintenance
of the system used since 1919 in the Boise River Valley would seem
to apply with equal force over a large part of the Snake River Plain.
Any improvement over the straight priority system which would
provide for 100 percent efficiency in the distribution and use of the
water would be greatly beneficial to the welfare of the basin as a whole.
The most complete and comprehensive utilization of the available
water supply in the Snake River above Milner and possibly in other
parts of the basin could probably be obtained through the operation
as a unit of all storage and diversion rights and works. Under such
operation the water would be distributed in accordance with the
character and water requirements of crops instead of with priorities
that is, broad proration instead of cancelation of the later rights
would prevail.
The continuance of the Boise Valley system and the exchanges of
stored flow rights now being made in different parts of the basin
indicate at least a tendency toward unit operation. It would seem
to be within reason that eventually improved systems may be adopted,
either through change in laws or through more cooperation on the
part of the water users.
SNAKE RIVER DIRECT

Idaho Falls area. At one time consideration was given to the
possibility of irrigating about 100,000 acres of land west and north of
the Snake River between Idaho Falls and American Falls, contiguous
to lands now irrigated. Diversion was to be made from the Snake
River above Shelley, in about T. 1N.,R.37E. Studies showed that
the scheme was apparently not as feasible as others, and the project
has not been considered recently. Irrigation of bench land west of
Idaho Falls by pumping however, has proved successful, and these
areas may be increased. Present pumping lifts are about 60 feet, and
an additional 10,000 acres in Tps. 2 and 3 N., R. 37 E., could probably
be irrigated by pumping lifts up to 75 feet. Development would
» Welsh, W. E., op. cit., p. 11.
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require either additional storage or purchase of American Falls rights
for exchange. Return flow from these areas would probably not
appear in the Snake River above Milner. Areas lying east of the
river are potentially irrigable if increased water supplies are made
available, and their return flow would probably be available for use
above Milner.
Minidoka extension. The United States owns 469,679 acre-feet
capacity in the American Falls Reservoir (12GL 1) (seep. 43), of which
400,000 acre-feet is to be used on the North Gooding extension, and it
is contemplated that the remainder will be used on the so-called
Minidoka extension lands in Tps. 7 to 10 S., Rs. 20 to 25 E., lying
north and west of the Minidoka project. The gross area embraces
about 100,000 acres. Irrigation is contemplated by pumping from
Lake Walcott (12GN 1) with three lifts of 40 feet each. A small area
of 2,000 acres along the south side of Lake Walcott could be irrigated
by a lift of 30 feet. Pending development of this area the storage
reserved in American Falls has been leased for a 5-year period to
other Snake River users.
Studies of the underground water of the Snake River Plain by
Stearns, Crandall, and others indicate that the return flow from
the greater part of the new area in the proposed Minidoka extension
would enter ground water discharging into the Snake River below
Milner. Unless schemes are devised to utilize the flow of the Snake
River below Milner for irrigation, a more complete utilization of
Snake River water for irrigation could be had by the development first
of the Blackfoot and Empire lands, lying above American Falls, hereinafter described, to be followed by the Minidoka extension project,
when the amount of available surplus had been determined.
Murtaugh area. An area of about 40,000 acres on the south side of
the Snake River in Tps. 10 and 11 S., Rs. 19, 20, and 21 E., is potentially irrigable from the Snake River by pumping from the river above
the Milner Dam or from the Twin Falls South Side Canal. The
maximum lift would be about 150 feet and the weighted average lift
about 130 feet. Irrigation of this area has been under consideration
by the Murtaugh Irrigation District. The plans contemplated that
power for pumping would be obtained by developing the Auger Falls
site, on the Snake River (12GS1), and one site on Rock Creek (12GS9)
(see pp. 268-269), for which application for preliminary permit
was at one time pending before the Federal Power Commission.
The greater part of the land is in private ownership. Storage would
have to be provided.
Bruneau area. In 1919 the United States Bureau of Reclamation
included in first-form withdrawal a large block of land south of the
Snake River between Salmon Falls Creek and the Bruneau River
embraced within T. 5 S., Rs. 4 to 10 E., T. 6 S., Rs. 5 to 13 E., T. 7 S.,
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Rs. 6 to 13 E., T. 8 S., Rs. 6 to 14 E., T. 9 S., Rs. 7 to 13 E., and T. 10
S., Rs. 10 to 13 E. This withdrawal was canceled in 1930. The superficial area covered about 600,000 acres, of which roughly between
300,000 and 400,000 acres could be considered suitable for irrigated
agriculture. The irrigation plan proposed was to provide storage at
American Falls and enlarge the present South Side Twin Falls highline canal, which extends from Milner to Salmon Falls Creek. A
crossing was to be provided over Salmon Falls Creek, and the main
canal was to be constructed westward to the Bruneau River. The
total length of the main canal would be about 140 miles.
It is evident that if the areas upstream from Milner are irrigated
first water would not be available at Milner for the Bruneau area.
Water is available in the canyon below Milner, however, and private
interests have been recently investigating the possibility of diverting
a portion of the flow of the Snake River in the vicinity of Rock Creek.
The water supply at the proposed point of diversion is derived mainly
from seepage and spring inflow below Milner, and could be augmented, according to Stearns, by driving a tunnel just above the river
level northward from Blue Lakes for a distance of 6 to 8 miles. Such
a tunnel would probably intercept a considerable part of the large
volume that now enters the Snake River Canyon from the north
between Blue Lakes and Thousand Springs. Unless pumping was
resorted to, a gravity canal diverting at Rock Creek would cover only
the low-lying portion of the area embraced within the project.
Eventually part of these lands may be irrigated, especially if further
detailed surveys show the practicability of diverting water below
Milner or tapping the underground supply north of the river at a
sufficiently high altitude to permit siphons across the river.
Mountain Home-Sunnyside area. Lands in the vicinity of Mountain Home and on the Sunnyside area lying north of the Snake River
and extending from the Twin Falls area on the east to the Boise area
on the west and from the Snake River on the south to the foothills on
the north, are potentially irrigable. This land is embraced within
T. 3 N., Rs. 1 to 3 E. and 1W., T. 2 N., Ks. 1 to 3 E. and 1 and 2 W.,
T. 1 N., Rs. 1 to 4 E. and 1 and 2 W., T. 1 S., Rs. 1 to 6 E. and 1 and
2 W., T. 2 S., Rs. 1 to 7 E. and 1 W., T. 3 S., Rs. 1 to 9 E., T. 4 S.,
Rs. 1 to 10 E., and T. 5 S., Rs. 1 to 10 E.
The project covers a superficial area of about 700,000 acres, of
which about 420,000 acres has been roughly classified as irrigable.
More than 150,000 acres of this area is especially applicable to
irrigation because of its even topography and excellent soil. Climatic
conditions are also especially favorable for the growing of a large
variety of crops. The principal scheme considered for the irrigation
of these lands involves the construction of a main canal diverting
from the Snake River at Milner and extending to the Boise area, a
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total distance of 210 miles. Between Milner and the eastern boundary of the project the canal would traverse rolling cavernous lava
fields cut by numerous deeply eroded canyons, the crossing of which
would require large and expensive irrigation structures.
If areas above Milner are irrigated, it is evident that water would not
be available at Milner for all these areas, and alternate plans have
contemplated the irrigation of a part of these lands by diversion from
the South Fork of the Boise River and from the Salmon River.
It would be possible to store during years of normal run-off about
900,000 acre-feet at the Bear Valley (12JD 1) and Stanley (12JA 1)
reservoir sites (see pp. 110-117), of which about 700,000 acre-feet could
be diverted onto the Snake River Plain. A rough estimate of the magnitude of the structures necessary to store and divert this water onto
the Snake River Plain in the vicinity of Mountain Home is shown in
the following table:
Concrete

Earth

Tunnel

Main dam across Middle Fork of Salmon River, 414 feet high, crest Cubic yards Cubic yards Miles
1,500,000

Deer Creek saddle dam, 60 feet high, 1,900 feet long__________
Tunnel, Middle Fork of Salmon River to Stanley Basin, maximum
Tunnel, Stanley Basin to South Fork of Boise River, maximum capac-

South Fork of Boise River diversion dam________________
Tunnel, South Fork of Boise River to Mountain Home slope, maximum

3,600,000
435,000

8.1

1,500,000

24.1

170,656
162,000
175,000
10,000

7.0

Re-regulation of the flow diverted in 'order to cut down tunnel
size could be obtained at the following reservoir sites on the South
Fork of the Boise River:
Acre-feet

Bascum site (12HD 5)_____.-._____________ 90,300
Casey ranch site (12HD 6)___..._____________ 75/600
Anderson ranch site (12HD 7)___.________.____ 76, 700

An additional 120,000 acre-feet of storage capacity could also be
obtained by a dam 240 feet high on the South Fork of the Boise River
at mile 91.2, just below the mouth of Big Smoky Creek. By itself
this site probably would not be considered a feasible reservoir site
and has not been so described in this report.
In view of the magnitude of the structure involved and the small
water supply available for diversion, it seems evident that the project
will not be undertaken until the demands for agricultural products
become much more acute than they are at the present time. The
situation is also complicated by the fact that a part of the Salmon
River water could be diverted into the Boise River Valley through
the North Fork of the Boise River, the possibilities of which are
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discussed in connection with future irrigation in the Boise River
Valley (pp. 182-185).
As an alternative to diversion from the Salmon River there is the
possibility that a part of these lands could be irrigated by diversion
from the South Fork of the Boise River, provided future surveys and
investigations show the practicability of holdover storage on the
Boise River, or the practicability of putting water onto the Boise area
by diversion from the Payette River, the Salmon River, or the Snake
River below Milner.
All of the Boise area lies below an altitude of 2,800 feet and a very
considerable portion below 2,500 feet. The altitude of the Snake
River between the Big Wood River and the foot of Shoshone Falls
ranges from 2,750 to 3,150 feet, and the altitude of water-bearing
beds of the plains between Clear Lake and the Bickel Springs is about
3,000 feet. Although a conduit route from either of these sources
would traverse an area in which construction costs would be high,
the unit cost per acre-foot delivered might be less than that of Salmon
River water. The greater part of the lands in the Mountain HomeSunnyside area lie at an altitude between 3,000 and 3,200 feet above
sea level. Lifts of 500 to 1,000 feet would be required to pump water
from the Snake River below the mouth of the Big Wood River.
TRIBUTARIES
WYOMING

Roughly 15,000 acres of land lying east of the Snake River in
Jackson Hole, in Tps. 42, 43, and 44 N., Rs. 115 and 116 W., is susceptible of irrigation by diversion from Spread and Ditch Creeks and the
Gros Ventre River. The 'recent acquisition of private lands with a
view to the maintenance of natural conditions in the Jackson Hole
country may possibly influence future irrigation to some extent, but
it is believed that agricultural development in Jackson Hole will keep
in step with the stock-feeding demands.
HENRYS FORK

An examination of the diversions from Henrys Fork and the Falls
River (see pp. 135-136) clearly indicates a deficiency in water supply for
certain of the canals. It is estimated that storage of 50,000 to 100,000
acre-feet would materially relieve this indicated shortage. Irrigators
in this section have been taking active steps to obtain relief. The
principal sites for which information is at present available at which
storage may be obtained in the Falls River Basin are Wyoming Creek
(12GH 1), Mountain Ash (12GH 2), Bechler Meadows (12GH 3),
Lake of the Woods (12GH 4), and Grassy Lake (12GH 5). Of these,
only the Mountain Ash and Bechler Meadows sites are large enough
to relieve the shortage materially, and both of these are in Yellow-
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stone National Park. In the Teton Basin there is only one large
reservoir site (12GH 6). In Henrys Fork Basin the Rea reservoir
site was investigated by the Bureau of Reclamation.
The results of preliminary surveys and examinations have been
made at these sites and are discussed in connection with undeveloped
reservoir sites (pp. 77, 80-81).
The conclusion of the Yellowstone National Park Boundary
Commission, appointed by the President in accordance with the act
approved February 28, 1929 (Public, no. 94, 70th Cong.), as contained in a final report, submitted March 6, 1930, is as follows: 36
The Commission has satisfied itself, by technical examinations in the field
(part II, report, exhibit 11, C. A. Bock), that there is an available site on Teton
River, outside the Yellowstone National Park,, which in its judgment proves
to be more economical and serviceable to the local irrigation interests than the
proposed Bechler reservoir site. Therefore, in the absence of demonstrated
public necessity, the Commission finds that it is unnecessary and undesirable
to break into the integrity of the Yellowstone National Park by the elimination
of the Bechler River Meadows from its boundaries.

All proposals to develop reservoir sites within the park area or
to have the areas eliminated from the park have met with vigorous
protests, and the advocates of the use of storage will have to overcome widespread criticism before either the Bechler Meadows or
Mountain Ash site can be developed. As stated elsewhere in this
report, it is entirely reasonable to suppose, however, that when
pressure for agricultural products becomes acute all needed storage
will be developed, in spite of but probably in harmony with recreational playground values.
MUD LAKE

Experience has amply demonstrated that with a reliable water
supply a variety of crops can be grown successfully in the area
adjacent to Mud Lake. The source and reliability of the water
supply are, however, difficult of exact determination. As early as 1904
the United States Bureau of Reclamation gave consideration to the
so-called "Dubois project", embracing a gross area of 200,000 acres
surrounding Mud Lake and extending from Camas Creek to the
Lost River sinks. The feasibility of irrigating the greater part of
this area depends largely upon the possibility of obtaining economic
storage on Henrys Fork, and investigations that have been made
tend to show the absence of feasible sites. (See discussion of Flat
Rock and Island Park reservoir sites, pp. 76-78.) It seems entirely
probable, however, that eventually a small part of the area lying
south and east of Mud Lake, originally embraced in the Dubois
project, may be irrigated either by direct diversion from Henrys
Fork or by low pumping lifts from canals diverting either from
Henrys Fork near the mouth or from the Snake River below its
36 Yellowstone National Park Boundary Comm. Final report: 71st Cong., 3d sess., H.Doc. 710, p. 9.
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confluence with Henrys Fork, and surveys and investigations of
feasibility have recently been carried on by private interests. Storage
reservoirs will have to be constructed or arrangements made to
purchase storage in the American Falls Reservoir which is now being
reserved for the Minidoka extension for exchange for stored or naturalflow rights in Henrys Fork or the Snake River.
Studies by Stearns, Crandall, and others show that many thousands of acre-feet is lost annually from Mud Lake and vicinity by
evaporation from sloughs and marsh lands and by transpiration
from tules and other water-using plants of little or no economic
value. Their conclusions indicate that by adequate drainage part
of these losses can be reduced and the reliable supply of Mud Lake
increased. Additional supplies may also be obtained from artesian
sources and by pumping from ground water.
If the proposed reservoirs on Camas Creek (12GJ 1, 2, p. 81)
are found suitable for the storage of water, and if some of the large
channel losses can be lessened and more efficient facilities provided
for watering stock, additional land in the vicinity of Camas may
be irrigated. During the 3-year period 1927-29, the mean annual
run-off of Camas Creek near Camas has been 14,000 acre-feet.
It is problematic to what extent this figure can be increased by
upstream storage. New areas will probably be less than 10,000
acres.
On Birch Creek the successful operation of the reservoir (12GL 2)
proposed by the Twin Butte Irrigation District and ability to bring
the water to the lands without excessive losses would enable the
irrigation of about 10,000 acres on the Birch Creek fan in T. 8 N.,
R. 31 E., southeast of Reno. The point of diversion from Birch
Creek would be in sec. 3, T. 8 N., R. 30 E. To avoid heavy losses
in the river channel below the proposed reservoir a very extensive
canal system would be required.
Very roughly it is estimated that there is a possibility that the
irrigated area in the entire Mud Creek region may be increased by
50,000 acres. The probable location of these lands is shown on
plate 1.
GROUND WATER IN SNAKE RIVER PLAIN

The geology and ground water of the Snake River Plain have
been the subject of detailed studies by Crandall, Stearns, and others.
The following discussion of the probable use of ground water is
based on conclusions by Crandall.
In the Snake River Valley proper there are large areas where
the water table is relatively close to the surface. It is maintained
at these levels, however, by copious diversions, previously described,
which in the aggregate amount to over 6 acre-feet per acre annually,
of which less than 30 percent is consumed by the crops. These
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large diversions and the resultant high water table produce, in
certain sections, substantial return flows to the stream, which are
the supply for established natural-flow rights. The owners of these
rights would not view with equanimity any procedure that would
impair their existing surface-flow supplies.
The relatively low cost of water rights acts as a further deterrent
to development of ground water in the valley proper. In the area
above Blackfoot natural-flow rights of early priority have for several
years been selling at prices ranging from $15 to $25 per miner's
inch ($750 to $1,250 per second-foot). The latest large storage
development at American Falls cost approximately $4.50 per acrefoot of storage. Storage water in recent years has been available
for rental at an annual cost of 25 to 50 cents per acre-foot. Such
low costs preclude the possibility of pumping water for irrigation
under existing conditions, and this matter is not likely to receive
serious consideration in the main Snake River Valley, unless the
irrigated acreage is considerably extended or the stream flow that
has existed in the past becomes greatly depleted in the future.
Even in the latter event relief could probably be obtained most
cheaply by the construction of a large holdover reservoir on the upper
reaches of the stream rather than by resorting to extensive development of ground-water supplies.
There are certain areas along the river, however, where the rise
of the water table has developed drainage problems, and in some of
these areas a combination of drainage and ground-water development may become feasible. In an area of 200 square miles in the
vicinity of the confluence of Henrys Fork and the Snake River,
extending up Henrys Fork for about 12 miles and along the south
side of the Snake River westward to Market Lake and Roberts,
the water table each year rises within 10 feet of the ground surface.
In parts of the area the water table is even nearer to the surface
and the land could be rendered more productive by drainage. This
could be accomplished principally by open drains. Pumping from
wells would provide more effective drainage but at a greater cost.
Either surface drainage or pumping in the Roberts and Market
Lake portion of this area would result in the recovery of ground
water that now moves westward and passes beneath the Snake
River plain, to reappear eventually in the Hagerman Valley region,
many miles downstream.
In recent years the water table has steadily risen under an area of
about 30 square miles east and north of Blackfoot, and the lands now
need draining. The ground-water supply for this region comes principally from irrigation along the east side of the valley between Idaho
Falls and Blackfoot. The recent rises of the water table under the
Fort Hall project has probably contributed to this condition by pre-
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venting the free underground drainage that formerly existed. Ground
water developed in this area for drainage could be used to supply
existing canals and relieve their present demands on the river flow.
Portions of the Springfield-Aberdeen area lying north of the Snake
River between the mouth of the Blackfoot River and American Falls
are also in need of drainage. Water developed from this source would
be used largely on the project to supplement existing surface supplies.
Ground water under portions of the Minidoka area is now being
pumped for a supplemental irrigation supply, providing drainage at
the same time. As shown by Stearns, there is a considerable groundwater loss from the Minidoka area northward under the lava plains,
and if the need for water ever becomes urgent, considerable quantities
of ground water could be recovered here by pumping.
Considerable quantities of ground water have been developed on
the Twin Falls area, incident to the relief of waterlogged areas.
This water is mostly collected into drains and tunnels either by direct
inflow or by discharge from flowing wells. It is used in part by lowlying canals, but the greater amount escapes into the river or tributary
channels at too low an altitude to be of use. A portion of this ground
water also constitutes a possible source of supply for the Bruneau
extension area. If the need for water on this project ever became
great enough to warrant pumping, substantial amounts of ground
water could be thus recovered.
LITTLE LOST AND BIG LOST RIVERS

Investigations in the Little Lost River Basin by Crandall and
Stearns in 1929 and 1930, in cooperation with the Idaho Department
of Reclamation, indicated that possibly between 25 and 50 secondfeet, now passing the Spring Creek area underground and continuing
down the valley to join the great underflow beneath the Snake River
Plain, might be recovered for irrigation use by pumping. The most
logical location of wells for this purpose seems to be in sees. 17, 20,
and 21, T. 7 N., R. 28 E. Water stood within 15 feet of the ground
in test wells drilled in this vicinity.
Investigations by Crandall and Stearns in the Big Lost River
Valley, carried on in 1929 and 1930 in cooperation with the State of
Idaho, indicate that the average annual loss from the valley through
underground channels is about 180,000 acre-feet. The conclusion
was reached that some recovery could be made; either by prevention
of losses that now occur in the river bed or by pumping from the water
table. The most effective plan for saving water now lost in the river
channel seemed to be by constructing -a, canal diverting from the river
at Leslie and thence running to the east side of the valley and returning to the stream above Moore. It was estimated that 30 second-feet
of the water now lost in the Darlington sink could thus be recovered.
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Probably at least 18,000 acre-feet could be recovered annually by
pumping. Areas where the depth to ground water is less than 10 feet
include the section along the river at and just below the Moore Dam,
3^ miles north of Moore, the section along the river just southeast of
Leslie, the area 4 miles northwest of Leslie, and the area in the vicinity
of Arco. It was estimated that probably 20 wells in these areas could
pump 4 to 5 second-feet each without exhausting the available groundwater supply.
BLACKFOOT RIVER

The Empire Irrigation District has made extensive studies of the
possibilities of irrigating land in Tps. 7, 8, and 9 S., R. 39 E., in the
Portneuf and Bear River Basins, by diversion of water from the Blackfoot River. The general plan contemplated the purchase of 110,000
acre-feet in the American Falls Reservoir with an exchange for an
equal amount in the Jackson Lake Reservoir, which in turn would be
exchanged for an equal amount in the Blackfoot Marsh Reservoir,
Additional supply for Fort Hall lands, to take the place of diversion
from the Blackfoot River, would be provided through the Idaho
Canal, diverting from the Snake River in sec. 31, T. 1 N., R. 37 E.
Blackfoot Reservoir water was to be diverted from the Blackfoot
River in or near sec. 19 or 20, T. 4 S., R. 39 E., through a tunnel
3,700 feet long, leading into the Portneuf River drainage basin, from
which it was to be diverted onto the new lands under the Empire
Irrigation District in Tps. 7, 8, and 9 S., Rs. 38, 39, and 40 E. The
portion of the irrigable land lying in the Bear River drainage basin
was to be irrigated by water diverted from the Blackfoot River in sec.
24, T. 7 S., R. 42 E., into the lower Soda Creek Reservoir (12GM 1),
the dam site of which is in sec. 24, T. 8 S., R. 42 E.
The gross area included in the outer limits of the proposed system
is 92,688 acres. Of this amount 14,000 acres is now supplied by old
water rights and 7,000 acres lies above the proposed canal. The total
irrigable area, based upon a soil classification by the United States
Department of Agriculture, is 60,876 acres, of which 39,876 acres is
new land, nearly all of which has been classified as excellent land.
The feasibility of this project depends largely upon the purchase of
stored water in the American Falls Reservoir or the construction of
additional storage capacity. Storage up to 1,700,000 acre-feet, the
present capacity of the American Falls Reservoir, has all been allotted
and does not include any water for the Empire Irrigation District.
Return flow from the greater part of the project area would eventually
reach the Snake River above American Falls, and other things being
equal so far as water utilization is concerned, the project should have
consideration in preference to areas from which the return flow does
not appear in the Snake River above Milner.
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In addition to lands in the Empire Irrigation District enlargement
of the Fort Hall Indian system and adjacent areas has been actively
considered. These areas include about 7,000 acres on Presto Benchy
north of the Blackfoot River in Tps. 1, 2, and 3 S., Rs. 37 and 38 E.,
to be irrigated by diversion from the Blackfoot River in sec. 10, T. 3
S., R. 38 E.; 10,000 acres in Buckskin Basin, in the Ross Fork Valley
directly east of Fort Hall, in Tps. 4 and 5 S., Rs. 35 and 36 E., for
which preliminary plans contemplated a high diversion dam on the
Blackfoot River in sec. 29, T. 4 S., R. 39 E., a siphon across the head
of the Portneuf Valley into the head of Ross Fork, and diversion from
Ross Fork in about sec. 10, T. 5 S., R. 36 E.; 6,000 acres on Pocatello
Bench, comprising a narrow strip lying adjacent to the Fort Hall
project on the east, between Fort Hall and Pocatello; 30,000 acres in
the Michaud tract, immediately south of the American Falls Reservoir and between Pocatello and American Falls; and a few thousand
acres on the Powers tract, a southwestward extension of the Michaud
tract.
A part of the water supply for these new lands is available from the
water stored in the Grays Lake Reservoir (12GJ 4) and the BlackfootMarsh Reservoir (12GK 1). Some additional supply may be obtained
by pumping from ground water, and the remainder from storage.
Return flow from these lands would be available for use at American
Falls and below.
RAFT RIVER

Additional irrigation has been considered in the Raft River Valley
by pumping from the shallow ground water in the vicinity of Bridge
and distributing the water through canals on both sides of the valley.
Investigations by H. T. Stearns,37 of the United States Geological
Survey, in 1928, indicated that in a strip along the river from 2 to 3
miles in width the depth to ground water ranged between 10 and 20
feet. He found that the underground reservoir in the Raft River
Valley has a large storage capacity, but that the ground-water recharge
is probably only adequate to irrigate about 10,000 acres or less of additional land without unduly depleting the ground-water supply.
OWYH.EE RIVER

The United States Indian Service has actively considered the possibilities of rehabilitating the present irrigation system and irrigating
25,000 acres of additional land on the Duck Valley Indian Reservation.
Practically all of this land lies in Nevada. Storage is proposed through
the development of sites on the Owyhee River above the reservation.
(See descriptions of Reed, Wild Horse, and Rattlesnake sites, pp.
97-98.)
The United States Bureau of Reclamation is now constructing the
Owyhee project at an estimated cost of about $18,000,000. With the
» Quantity of ground water in Baft River Valley, Idaho (unpublished report in flies of Oeol. Survey), 1929.
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completion of the Owyhee Reservoir (12HE 1) at the Hole in the
Ground dam site and the canal and tunnel system, it is expected that
the project area will embrace about 110,000 acres, of which about
70,000 acres is now unimproved desert land. The project area includes
13,000 acres now irrigated from the Owyhee Canal and between 30,000
and 35,000 acres now being supplied by pumped water from the Snake
River, comprising the Ontario-Nyssa, Payette Slope, Snake River,
Kingman Colony, Crystal, Slide, Shortline, and Advancement areas in
Oregon and the Gem district in Idaho. The 70,000 acres of new land
lies in four areas, as follows:
Dead Ox Flat area: North of the Malheur River, in Tps. 16, 17,
and 18 S., Rs. 45, 46, and 47, adjacent to pumped areas on the east.
The area includes 23,800 acres of first-class land and 6,400 acres of
second-class land. Plans contemplated the siphoning of water across
the Malheur River in sees. 14, 23, and 25, T. 18 S., R. 45 E.
Mitchell Butte area: Between the Owyhee and Malheur Rivers
west of the Owyhee and Ontario-Nyssa Canals. Covers 11,200 acres
of first-class land and 16,800 acres of second-class land.
Kingman area: South of the Owyhee River in T. 21 S., R. 46 E.
Embraces 4,600 acres of first-class land and 2,500 acres of second-class
land.
Sucker Creek area: Reached by S^-mile tunnel from Tunnel Canyon, from sec. 2, T. 22 S., R. 45 E., to sec. 16, T. 22 S., R. 46 E.
Covers 19,200 acres of first-class land and 6,000 acres of second-class
land.lying partly in Idaho and partly in Oregon west of the Gem
District lands and including lands embraced within the Gem District
but above present canals.
The expected use of water is predicated on the assumption that there
will be future depletions of 30,000 acre-feet at Duck Valley, Jordan
Valley, and the area in the upper Owyhee Basin, a total diversion of
62,000 acre-feet for the 13,650 acres under the Owyhee ditch, and
475,000 acre-feet for 100,000 acres of project lands. The annual reservoir losses are estimated at 36,000 acre-feet, distributed uniformly at
the rate of 3,000 acre-feet a month. The total requirements, in acrefeet, not including return flow usable on project lands, will therefore
be about as follows:
Upstream
depletion

July

...

Owyhee
Canal
diversion

100,000
acres gravity lands

Reservoir
losses

Total

in nnn
10,000
10,000

46,666
12,000
13, 100
14,400
12,200
5,100
1,200

16,000
30,000
89,000
97,000
107,000
90,000
38,000
9,000

15,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000

30,000
47,000
114,000
123,000
124,000
105,000
46,000
13,000

30,000

62,000

475,000

36,000

602,000

October. _________ . .................
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In the following table the data through February 1929 are based on
records collected at the gaging station on the Owyhee River and
Owyhee Canal, supplemented by estimates during the missing periods;
after March 1929 on records at station three-fourths mile below
Owyhee Dam.
Estimated flow of Owyhee River at dam site, 1921-30
[Thousands of acre-feet]
Year
1921. .........
1922.. ........
1923-... ......
1924.... ......
1925.. .. ......
1926.. .. ......
1927.. .. ......
1928--....1929......
1930......

Oct. Nov. Dec.

Jan.

Feb.

Mar.

Apr.

May

June

20.7

30.9
15.7
9.5
9.0
39.2

75.4
17.5
14.1
124.4
94.8

30.9
11.3

75.4
35.8

194.5
303.7
148.0
67.7
163.4
69.4
284.6
131.4
157.0
29.4

278.1

20.9

353.4
60.5
39.8
33.3
124.4
114 4
165.4
181.4
172.0
56.9

105.8
88.1
88.7
10.0
29.6
8.9
61.8
17.2
36.5
18.2

15
13.7
10.1
15.7
10.5
13.5
10.5
10.6
9.2

22.5
16.3
16.3
13.1
5.9
12.4
16.5
13.6
10.6

23.2
26.1
11.7
14.2
13.0
26.8
24.4
23.2
23.2
12.3

7c A

356.5
62.4
25.9
82.1
168.6
89.0
102.0
43.0

July Aug. Sept.

Total

8.7
9.5
9.2
5.6
9.0
6.6
10.0
7.3
6.4
6.1

1,133
938.5
443.4
289.3
625.6
415.5
878.3
605.2
644.2
246.0

16.0
21.7
6.3
8.9
12.8
8.0
10.0
6.7

9.3
8.7
11.9
6.1
8.0
7.4
12.1
8.6
6.6
6.9

With demand and run-off as outlined the reservoir would have
filled but twice (May 1921, April 1922) during the last 10 years, and
if no return flow had been used shortages would have occurred during
1924, 1925, 1926, 1930, and 1931.
To insure a more reliable supply than is indicated by the Owyhee
River record, the more efficient pumping plants along the Snake
River might well be maintained as sources of supplemental water
supplies for areas onto which water is now pumped.
BOISE RIVER

In September 1921 the Secretary of the Interior entered into a contract with the Boise-Mora Irrigation District and the Hillcrest Irrigation District to furnish water to a gross area of 18,000 acres, forming
the so-called Hillcrest extension of the Boise project. This area, lying
contiguous to the Boise project on the east, comprises a strip from 1 to
3 miles wide in Tps. 1, 2, and 3 N., Rs. 1, 2, and 3 E. The net irrigable
area is about 14,100 acres, of which 10,000 acres is privately owned.
The irrigation scheme would consist of a pumping plant on the South
Side or Government canal about half a mile below the main diversion
dam (12HD 2), where the water would be lifted 82 feet to a main
Hillcrest Canal about 23 miles long, roughly paralleling the South
Side Canal. Three pumps have been proposed in the pumping plant,
each with a capacity of 67 second-feet, the power to be supplied from
the existing power plant at the diversion dam. Although no detailed
land classification has been made, it is believed the lands compare
favorably with those in the adjacent Boise area, where climatic conditions are especially favorable for the growing of a wide diversity of
crops.
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Preliminary studies by the United States Bureau of Reclamation
iiave assumed a gross diversion duty of 4.0 acre-feet to the acre and
& return flow of 22 percent, practically all of which would be available
for reuse, making the net diversion duty 3.1 acre-feet, or 44,000 acrefeet annually, distributed about as follows:
Acre'feet

April_____________________
May___________________
June._________________
July____._______________

a, 500
9,200
9, 700
9,200

Augufft_-______
September. _____

.

The irrigation of these lands without providing additional
would increase the shortage on Boise Valley lands already under
canal. It seems apparent that these new lands cannot safely be put
under ditch until either long-time holdover storage is provided or
provision is made for diversion of water into the Boise River Basin
from either the Snake, the Salmon, or the Payette River.
The recurrence of successive low-water years, especially during the
last decade, has demonstrated that holdover storage as a relief for
present shortage or for new areas might be of little value, and during
1931 William H. Tuller, Boise project manager, made .a preliminary
examination and report on the practicability of diverting Salmon
River water into the North Fork of the Boise River as an alternative
to the development of additional reservoir sites in the Boise River
Basin. Briefly, the scheme considered was the diversion of the Sahhon
River in sec. 18, T. 9 N., R. 14 E., into Red Fish Lake, in T. 9 N.,
R. 13 E., through a canal about 2 miles long and a tunnel \% miles
long; fluctuation of Red Fish Lake of 17 feet, giving a capacity of
25,000 acre-feet; a tunnel from the southwest corner of the lake 7K
miles long, with an outlet near Elk Lake, on the South Fork of the
Payette River in T. 8 N., R. 12 E.; and a third tunnel 6 miles long,
discharging into Ballantyne Creek, tributary to the North Fork of
the Boise River in T. 8 N., R. 10 E. The altitude of Red Fish Lake
is between 6,545 and 6,555 feet above sea level, and the altitude of
the proposed outlet tunnel at Ballantyne Creek is about 6,240 feet.
The country rock through which the tunnel from Red Fish Lake
would be driven is generally granite. The country between outlet
points is very rugged. The tunnel openings are, however, fairly
easy of access, the Red Fish Lake intake being within 5 miles of the
Forest Service road and the portal and intake at Elk Lake and the
Ballantyne Creek outlet within 12 miles of the road. The tunnel
capacity suggested was 800 second-feet. Preliminary estimates by
the late A. J. Wiley, consulting hydraulic engineer, indicated a cost
between $6,000,000 and $7,500,000 for a scheme that would add from
100,000 to 225,000 acre-feet to the supply of the Boise River in lowwater years. Wiley stated that "the cost would probably be about
50503 35 13
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25 to 50 percent, or from $1,500,000 to $3,000,000, more than that for
the construction of a new reservoir on the Boise or at Twin Springs,"
but that "the great advantage of the tunnel from the new source of
supply on Salmon River is that the latter is more serviceable as the
need becomes greater in very dry years, whereas it may happen that
additional storage capacity on the Boise River at such a time may be
a,S valueless as it would have been in the present very low year [1931]."
The annual run-off of Salmon River past Red Fish Lake as obtained
fey subtracting the run-off of Valley Creek from the run-off of Salmon
below Valley Creek is as follows:
Acre-feet

Acre-feet

1926_______________ 227, 700
1927_______________ 400, 000
1928_______________ 386, 000

1929___----_____.____ 228, 000
1930.._--..._..._..___.. 257, 000

According to the preliminary report a storage capacity of somewhat
over 100,000 acre-feet could be obtained by drawing down Red Fish
Lake. Such drawdown would increase the tunnel length by about
0.65 mile. This additional amount of storage if available would be
very valuablejn connection with such a scheme.
The writer, in an unpublished report on water utilization in the
Boise River Basin, had not considered that there was a- decreased
yield in the Boise River Valley during years of low run-off sufficient
to warrant the large expenditures necessary to divert Salmon River
water into the Boise River. If such large expenditures are warranted,
the writer suggests that serious consideration be given to the possibilities of diverting water from the Payette River onto the Boise
area. Such diversion into Boise River at the main diversion dam is
possible, but detailed surveys and investigations will be necessary to
determine its feasibility. River survey maps of the Payette River
and the Squaw Creek (reconnaissance) and Boise topographic maps
show that water could be diverted from the North and South Forks
of the Payette River at an altitude of about 2,580 feet. The point
of diversion from the North Fork would be in sec. 22, T. 9 N., R. 3 E.,
2 miles above the junction, the point of diversion from the South
Fork would be in sec. 20, T. 9 N., R. 4 E., at the dam site for the
Garden Valley storage reservoir. This plan would require 32 miles of
canal along the east bank of the Payette River, to a point south of
Horseshoe Bend in the NEK sec. 10, T. 6 N., R. 2 E.; a tunnel 10
miles long to a point in the Dry Creek Basin in the NWK sec. 30,
T. 5 N., R. 2 E.; 5K miles of canal to a point in the SK sec. 4, T. 4 N.,
R. 2 E.; 2% miles of tunnel to a point in Stuart Gulch, in the W% sec.
23, T. 4 N., R. 2 E.; and 14^ miles of canal to the diversion dam a
total length of canal of 54 miles and a total length of tunnel of 12%
miles.
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If Salmon River water is diverted into the North Fork of the Boise
River the surplus run-off of the Payette River could not be put to
beneficial use, as the only place it can be used is on the Boise River
lands, whereas Salmon River water could be used on the Sunnyside
and Mountain Home areas east of the Boise River. On the average
about 2,500,000 acre-feet passes Horseshoe Bend, of which probably
not more than 800,000 to 1,000,000 acre-feet will be necessary to
satisfy complete irrigation development in the basin, not including
power for pumping. During the critical low years 1929 and 1930
there would have been between 600,000 and 700,000 acre-feet available
for diversion outside the basin by means of storage in the Garden
Valley Reservoir (12HG 9), and this amount could be further increased by diversion of Bear Valley Creek into the Deadwood River.
(See p. 115.) The future water situation is complicated, and it is evident that the Snake River Basin should be studied as a whole in
order to arrive at the most feasible solution for any one area.
MAL.HEUR BIVER

About 30,000 acres of land will be irrigated upon completion of the
Vale project of the United States Bureau of Reclamation. This
land lies hi three groups the Harper area, on the north side of the
Malheur River in the vicinity of Kime, Harper, and Little Valley, for
which a canal and lateral system have been constructed; the Bully
Creek area, extending up Bully Creek 9 miles above the mouth, to
sec. 12, T. 18 S., R. 43 E.; and the Willow Creek area, a strip about
2 miles wide extending up Willow Creek along the west side to Jamieson. All these lands will be under a main canal diverting from the
Malheur River in sec. 31, T. 20 S., R. 41 E. Construction has been
completed as far as Willow Creek. Storage will be obtained at the
Warm Springs Reservoir (12HH 1), capacity 190,000 acre-feet, onehalf of which has been purchased by the Bureau of Reclamation.
The new areas under the Vale project include lands in the Bully
Creek and Willow Creek Valleys for which storage has at various
times been considered in the Beulah or Agency Valley reservoir site
(12HH 2), on the North Fork of the Malheur River in sees. 15 and
22, T. 19 S., R. 37 E.; the Lamberson site (12HH 3), on Bully Creek
in sec. 19, T. 18 S., R. 41 E.; or alternate sites on Bully Creek and
Willow Creek. Bench land along Bully Creek above lands now"
included under the Vale project may eventually be irrigated through,
the development of storage on Bully Creek, and in that case possibly
either the Lumberson or the Anderson site may be utilized.
On the assumption of a net irrigated area of 55,000 acres, of which
roughly 23,000 acres is hi the Warm Springs Irrigation District and
32,000 acres in the Vale extension, a diversion of 4.5 acre-feet, and
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a usable return flow of 60,000 acre-feet, the total headgate diversions
will be about as follows:
Acre-feet

April..__._________________
May.----._._-________
June______--_.___-____
July.-_--_----.-----__--__

15, 500
32,600
37, 800
46,600

Acre-feet

August----.-....----__.September_____________

38, 600
19, 900
191, 000

If full acreage had been developed during the period 1921-30, the
Warm Springs Reservoir would have been full to its capacity of
190,000 acre-feet in May 1922 and April 1923, and shortages in irrigation supply would have occurred during the irrigation seasons of
1924, 1926, 1929, and 1930. The shortages in 1924 and 1930 would
have been of such magnitude as to affect crop production seriously.
To remedy this situation the water users have recently voted to
enter into a contract with the United States Bureau of Reclamation,
looking forward to the construction of a reservoir at or near the Agency
site on the North Fork of the Malheur River, having a capacity of
about 60,000 acre-feet. (See discussion of undeveloped reservoirs,
p. 106.)
PAYETTB RIVER

Studies have been made by the United States Bureau of Reclamation and other agencies of the possibility of irrigating by Payette
River water, additional lands now embraced within the Black Canyon
Irrigation District. The lands lie in the Payette and Boise River
Basins, above existing canals, in Tps. 5, 6, and 7 N., Rs. 3,4, and 5 W.
The most recent of the studies indicates that about 32,300 acres can
be irrigated by direct gravity supply, 26,300 acres additional can be
supplied by a pumping lift of 75 feet, and 5,200 acres more by an
additional lift of 25 feet, making a total of 64,000 acres. At a diversion of 4.2 acre-feet per acre for this land the monthly diversion would
be about as follows:
Acre-feet

April..________________
May.__ ___
_ __.
_
June..._________-__--___
July_---_......._
*
August____._________

21, 400
42,900
51, 000
61, 600
53, 600

Acre-feet

September-..__________
October 1-15..__._____

32,200
5, 400
268, 100

To pump this water will require a maximum of 850 second-feet
through the Black Canyon power plant (12HG 1), which with the
150 second-feet now required to raise the water to the North Side
Emmett Canal, will require 1,000 second-feet to pass the Black
Canyon Dam. This amount is somewhat larger than the present
irrigation requirements below the dam, but it is assumed that by
pumping, lower areas to the extent of 10,000 acres or more could be
irrigated. Besides irrigating lands in the Black Canyon District the
Payette River, by the construction of the Garden Valley reservoir

187

FUTURE IRRIGATION

site, may be made the source of supply for a considerable portion of
the lands in the Boise Valley now irrigated by Boise Biver water.
(See p. 103.) Unless some such scheme is eventually worked out a
considerable part of the Payette Biver water will pass into the Snake
River unused for irrigation.
POWDER RIVER

The United States Bureau of Reclamation has made detailed investigations of the possibilities of additional irrigation on the so-called
Lower Powder-Baker project. This area embraces approximately
27,000 acres, about equally divided on the two sides of the Powder
River in the vicinity of Keating. These lands are rolling, with steep
but smooth slopes. Only 6,300 acres are classified as first-class irrigable land; the remainder comprises 5,600 acres of second-class land
and 12,600 acres of third-class land. Storage of 118,000 acre-feet
could be provided at the Thief Valley reservoir site (12HL 1), in T.
6 S., R. 40 E. The irrigation demands, in acre-feet, for old and new
lands would be as follows:
New lands Old lands

July .. .................... ...... .

........ .. .. ... ...

Total

21,600
27,000
27,000
21, 600
10,800

5,400
8,100
6,800
4,000
2,700

27,000
35,100
33,800
25,600
13,500

108,000

27,000

135,000

Deficiencies in supply would have occurred as follows:
1906 __ . _ ._.__. _____ ____
1911. ____ _____ __ _____ _
1915-. _--------_ _ ______ -_
1918. ___ __-_-___ _____.__ __
1919----. _ -.-___ _______ ___

Percent
ercent
25 1920- ________ -__. ________ 40

43
20
13
9

1924- ______ ________ ________
1929 (estimated) ___ _. ___-_.-1930 (estimated)
___. .-___-_-

10
50
70

As an alternative to coniplete storage development the Thief Valley
site has been developed to a capacity of -about 15,000 acre-feet for
use on present lands now partly supplied with water.
Preliminary investigations also indicate that it is physically possible
to irrigate an additional 20,000 acres lying north of the river and
above the proposed north-side canal by diversion of 60,000 to 70,000
acre-feet from the Eagle Creek drainage basin, with storage of about
25,000 acre-feet in a reservoir on Balm Creek (12HL 2) in sec. 7, T.
7S.,R.43E.
An area of 8,000 acres of bench land in the vicinity of Sparta between Eagle and Goose Creeks could be irrigated from Eagle Creek.
The feasibility of this project depends largely upon the development
of storage in the headwaters of Eagle Creek and West Eagle Creek.
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Reconnaissance investigations indicate that there are several small
sites at which from 400 to possibly 2,000 acre-feet might, be stored.
LOWER SNAKE RIVER IN WASHINGTON

In 1914 the State of Washington and the United States Bureau of
Reclamation investigated the possibilities of irrigating land lying
north and northeast of Pasco and roughly paralleling the Snake River.
Storage was to be provided in a series of reservoirs on the Palouse
River (see pp. 117-119), from which the main diversion was to be made
in the vicinity of Hooper, in T. 15 N., R. 38 E. Willamette meridian.
The investigation showed considerable uncertainty with regard to
effective storage reservoir and water supply, and nothing further has
been done on the project. However, in connection with recent
studies of water utilization of the Columbia River in connection with
the proposed Columbia Basin project it appears that these lands may
eventually be irrigated from the Columbia River. The gross area is
about 75,000 acres, of which roughly one-half is within the Snake
River Basin and has been included in the tabulation of irrigable area
in this basin. An additional area of possibly 10,000 acres lying within
the Burbank project is also classified as potentially irrigable.
DEVELOPED POWER
SUMMARY

The Snake River Basin contains no large manufacturing or mining
centers. Agriculture is the major activity, and naturally the principal demand for electric energy has come from domestic and farm
use and for irrigation pumping. Out of the total population of about
500,000, less than half live in communities of 1,000 or over. The
remainder live in smaller communities and on farms and ranches.
These potential sources of power demand are scattered in an area
roughly 400 miles east and west and 300 miles north and south.
Building a satisfactory power load under these conditions has naturally been slow. From the standpoint of the power producer, it has
required the construction of an extensive transmission net connecting
the widely scattered power plants. It has also required a progressive
consumer, educated to realize the advantages of home and rural
electrification. To a large degree both these requirements have been
satisfied. To the present time 66 hydroelectric plants have been
constructed with an installed water-wheel capacity of 195,765 horsepower, interconnected by about 3,000 miles of primary transmission
lines.
Not including special-use plants or those engaged primarily in
mining operations, their normal present combined annual output is
between 650,000,000 and 700,000,000 kilowatt-hours. Some of this
energy is exported out of the basin southward into the Salt Lake
territory and some out of the basin to the north. By far the greater
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part of the energy generated, however, is believed to be utilized
within the basin and represents a per capita consumption comparable
with that in many areas that are much more densely populated.
Although the developed horsepower represents considerably less
than 10 percent of the potential capacity of known power sites, as
described in this report, it seems evident that the present development of electric power has kept pace with the growth of the population
and its demands, and that the electric industry through the expansion
of its power and transmission systems has made possible the widespread use of electrical conveniences in a manner comparable to that of
most urban localities.
Information relative to all the developed plants is summarized
below.
Power -plants in the Snake River Basin, listed in downstream order
Rated capacity
of installation
Name

Index
no.

River

Owner or operator

Gross
head
Gen(feet) Wheels erators
(horse- (kilopower) watts)

Snake River direct:
Idaho Falls (upper) ....
Idaho Falls (middle) ...
Idaho Falls (lower) 0-..

12GJ4 Snake ___ ....
City of Idaho Falls ....
21^
18-22
12GJ1
do.-..
12GJ2 .....do...... . Utah Power & Light
14
Co.
12GJ3 .... .do...... ....... .... .do... ...
40
, 42-48
American Falls, east 12GN1
do-.
.....
side.
American Falls, island. 12GN2
U.S. Bureau of Recla- 30-36
do.
mation.
American Falls, west 12GN3 ... -do. ... ... . ..... do. ..... .... 42-48
side."
Minidoka .
_ 12GP1 __ do _ , ......... ... -do...
46-49
12GR1 ..... do ..... .....
200-206
12GS1
do
do-..
- 31-37
12HC1
.... .do.... .... ....... 18-23
do--.
Ox Bow................ 12HK1 ... ..do ..... .....
do ..3 - .... ...
18

Minor tributaries above
Henrys Fork:
12GF1 Swift Creek
Afton .................. 12GF2 .....do.. ........ Afton Electric Co .....
Henry Fork Basin:

12GH1

Henrys Fork ...... Utah Power & Light
Co.
... ..do... ..... ...
Teton Valley Power
& Milling Co.

12GH2 ..... do.....
Felt.................... 12GH3

Snake River tributaries,
Henrys Fork to Boise
River:

12GL1 Cedar Creek ...... Mackay Light &
Power Co.
Birch Creek ............ 12GM2
Thousand Springs ...... 12GS 2 Thousand Springs.
12GT 1
West Coast Power Co.
12GT 2 __ do_ . ........
.do ...
12QT 3
do..

0 Not operated at present.
* Abandoned during 1930.

1,800 1,200
3,200 1,400
2,200 1,875
325
250
41,500 27,000
1,900 1,000
540
1,350
13,500 10,000
15,700 10,600
9,800 6,500
13,600 9,900
2,400 2,000
107, 175 72,265
"-"
^
, ,. -J=r

40
30

326
100

75

426

75

46

9,150

5,800

15
90

750
450

500
150

10,350

6,450

280

220

100

510
180
24
37
125

360
11,700
500
800
7,500

145
8,500
320
480
5,500

21,080

15,046
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Power plants in the Snake River Basin, listed in downstream order Continued
Bated capacity
of installation
Index
no.

Name

Biver

Owner or operator

Boise Biver Basin:
Highland » ______ 12HD1
Bosarian Mineral &
Power Co.
Diversion Dam ........ 12HD2 .... .do ..... ... - U.S. Bureau of Beelaroatura.
Boise Payette Lum12HD3 .....dober Co.
12HD4 Middle Fork of Boise-Rochester Milling Co.
"Boise,
Atlanta Mining Co ...
12HD5 . .doPayette Biver Basin:

12HG1
12HG2 __ do _ ...... ... U.S. Bureau of Beela12HG3

Grimes Pass ______ 12HG4
12HG5

McCall..

12HG6
_....._ 12HG7

mation.
North Fork of West Coast Power Co.
Payette.
South Fork of Grimes Pass Power
Co.
Payette.
Bunker Hill & Sullivan Mining Co.
T. E. Bennett .......

Gross
head
Gen(feet) Wheels erators
(horse- (kilopower) watts)
13

1,000

300

24-36

3,000

1,500'

24

1,500

900.

49

150

115,

44

150

115.

5,800

2, 930-

3,300
14,200

1,500)
8,0t»j

26-36
85-92
30

400

300.

40

2,100

1,220,

425

375,

200
600

150
30

21, 125

11, 575,

510
52

. u=s=

Weiser and Malheur
Biver Basins:
Bush Creek______ 12HF1
12HH1

12HH2 . .do .

Powder Biver Basin:

12HL1

Powder

12HL2
12HL3

West Coast Power Co.
Warm Springs Irrigation District.
.... .do...
.....

Sumpter Power &
Water Co.
Eastern Oregon Light
& Power Co.

520
31
7

94
1,210

160»

260

200

120.

744
960

140
1,100

100
800-

Cornucopia Mines Co.
12HK2 Elk Creek,...
12HK3
..... do... .... ...
Cornucopia no. 3 ....... 12HK4 .... .do ...

800
450
700

Wallowa Biver- ... Pacific Power & Light
Co.
- do
... ... Inland Power & Light
Co.
Morgan Lake .......... 12HP1
Eastern Oregon Light
& Power Co.
.........
12HP2 Mill Creek. .. .do.

300'
400.

400
250
159
809

Asotin Creek:

1,020=

1,440
-j.

Pine Creek Basin:

Qrande Ronde Biver
Basin:

1«0,

300
816

700*
..

,a

12HO1

153

1,450

1,000

12HO 2

1,170

1,500

800.

1,180

600

380

900

600

300*

4,150

2,480*

3,200

1,500*

500
450
160
600
250
75

300
240

Asotin Creek...... Washington Water
Power Co.
Love & Von Brecht ...
12JA1 Sft|Tnon r . rr
12JA2 Boulder Creek.... Livingston Mines Co..

12HB1

Sabnon Biver Basin:
RnTihfMWI
.
Big Boulder______
Salmon City (upper) °.
Salmon City (lower) ...
Boulder.
.
.....
Not operated at present.

12JB1
12JB2
12JB3
12JC1

do

........ . .do.. .
Boulder Creek.... J. M. Freeman_.......

28
380
14
36
112

4004
195
65,
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'Power plants in the Snake River Basin, listed in downstream order Continued
Rated capacity
of installation
Name

Index
no.

Salmon Hirer Basin
Continued.
Haynes-Stellite « .......
Elk Creek..............
Stibnite____ . ......

12JC2
12JF1
12JF2

Do ..............

12JF3
12JG1
12JH1

Whitebird.. ...........

12JJ1

Clearwater River Basin:

River

Gross
head

Owner or operator

(85)

Panther Creek.... Haynes-Stellite Co ....
Elk Creek
Unity Gold Mines Co.
East Fork of South Yellow Pine Co
Fork of Salmon.
-dO. .....

-

Warren Creek..... UHitJrGald Mines Co.
Meadows Light &
Goose Creek
Power Co.
Whitebird Creek- Whitebird Electric Co.

Chelan Eleetrio Co ....
South Fork of .....do .
Clearwater.
12KB 2 ... ..do ... ... ... Kooskia Milling Co...

12KD1
12KB 1

'Tributaries below Lewiston:
Starbuck Electric Co...

12LA1

Starbuck Electric Co..

Gen-

Wheels erators
(horse- (kilopower) watts)

110
430
512

350
440
450

200

420
195
40

100
160
40

75
120
60

25

20

3,600

2,510

14,000
1,100

10,000
600

54

36
58-60

102

36

15,202

10,636

150

80

10

19

195,717 127,426

1 Not operated at present.

Power plants installed, by States
Installed capacity
Number

State

Horsepower Kilowatts
Idaho___________________________________

Oregon.....

___________________________

2
49
13
2

426
182,280
9,709
3,350

75
119, 571
6,200
1,580

66

195,700

127,400

By far the largest number of plants have been developed for public'utility purposes, including irrigation pumping by private capital,
'municipalities, or the United States Bureau of Reclamation. The
developments by ownership and use are as follows:
Power plqnts installed, according to use
Installed capacity
Number

Horsepdwer Kilowatts
"Public utility. _ .... ... _____ .... __

- __ - __ ....

'United States Bureau of Reclamation ___________ . __ . __

33
4
5
24

148/680
6,140
33,950
8, $30

98,270
2,700
21,040
5,416

66

195,700

127,400
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PRINCIPAL OPERATING COMPANIES AND TRANSMISSION
SYSTEMS

Idaho Power Co. Nine plants are included in the power system of the Idaho
Power Co. The Ox Bow plant is in Oregon; the others in Idaho.

Name

Shoshone Falls ________
Lower Salmon Falls.....

Horseshoe Bend _______

Index no.

12QN1
12GR1
12GS 1
12GS2
12GT3
12HC 1
12HK1
12HG1
12JB2

River

.... .do...... .... ...
.....do..
~
. .do.. .- ,"Rior TSTAnrl

..... do.... ...

Gross
head
(feet)
42-48
200-206
31-37
180
125
18-23
18
26-36
36

Installed capacity
Horsepower Kilowatts
41,600
15,700
9,800
11,700
7,500
13,500
2,400
3,300
600

27,000
10,600
6,500
8,500
5,500
9,000
2,000
1,500
400

106,000

71,900

The Idaho Power Co. is the largest operating company in the Snake River
Basin. It serves the large territory extending from Blackfoot westward across
the Snake River Plain to Durkee, Oreg., and, through the Nevada Power Co., a
subsidiary, the Jarbidge mining district, in northern Nevada. The company also
operates at Salmon City and vicinity through the Salmon River Power & Light
Co., not interconnected with its main system. The transmission system of the
company is interconnected at Pocatello and Blackfoot with the extensive system
of the Utah Power & Light Co. and by a 132-000-volt line extending from the
American Falls plant to Wheelon, Utah. At Durkee, Oreg., interconnection is
made with the system of the Eastern Oregon Light & Power Co.; at Minidoka and
American Falls, Idaho, with the power system of the United States Bureau of
Reclamation. Interconnection is also made with the two isolated systems of the
West Coast Power Co. at Hailey and Cambridge, Idaho. The company was
incorporated May 6, 1915; it is controlled by the Power Securities Corporation,
which is controlled by the Electric Power & Light Corporation, which in turn is
controlled by the Electric Bond & Share Co. through a supervision contract.
Utah Power & Light Co. Eleven of the Utah Power & Light Co.'s plants are
located in Idaho, four of which are in Snake River Basin, as follows:

Name

Ashton _ . __________
Idaho Falls « .................

Index no.

River

12GH1
12GH2 .....do ____ .........
12GJ2
12GJ3 .....do_ ...............

Gross
head
(feet)
46
15
14
40

Installed capacity
Horsepower Kilowatts
9,150
750
2,200
325

5,800
SOO
l,87fi
250

12,420

8,420

Not in operation.

The installed capacity within the Snake River Basin is less than 5 percent
of the company's entire system, which operates extensively in Utah and in
southeastern Idaho. That portion of the system in the Snake River Basin
extends from McCammon northward through Pocatello, Blackfoot, Rigby,
Rexburg, St. Anthony, and Ashton and also westward across the plains to Arco.
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The system is tied in with power plants along the Bear River in Idaho 38 and
also interconnected with the system of the Idaho Power Co. of Pocatello and
American Falls, and with the municipal system at Idaho Falls. The company
was incorporated September 6, 1912. It is controlled by the Electric Power &
Light Corporation, which in turn is supervised by the Electric Bond & Share
Co. through a supervision contract.
West Coast Power Co. The properties of this corporation are located in
Washington, Oregon, and Idaho. The plants in the Snake River Basin are
all in Idaho, as follows:

Name

Index no.

Rush Creek ............

12GT1
12GT2
12HG3
12HF1

River

Gross
head
(feet)
24
37
30
520

"Riff "WnnH

Installed capacity
Horsepower Kilowatts
500
800
400
300

320
480
300
160

2,000

1,260

The company operates in three distinct areas, the Hailey, Cascade, and
Cambridge. The plants in the Hailey and Cambridge areas are interconnected
with the Idaho Power Co.'s system. The company was incorporated November
28, 1924, as the West Coast Power Co.; the name was changed to Peoples West
Coast Hydroelectric Corporation in 1926 and back to the original name in 1930.
The stock is controlled by the Peoples Light & Power Corporation, which through
stock ownership is controlled by the Tri-Utilities Corporation.

Eastern Oregon Light & Power Co.

Name

Haines __

..............

Index no.

12HL3
12HP1
12HP2

Stream

Mill Creek-... .....-

Gross
head
(feet)
960
1,180
900

Installed capacity
Horsepower Kilowatts
1,100
600
600

800
380
300

2,300

1,480

This company operates in La Grande, Union, Baker, and smaller towns in
Oregon, and to some extent furnishes power for mining operations in Union
and Baker Counties. Besides the plants listed above the company operates the
Freemont plant on Granite Creek, tributary to the North Fork of the John
Day River, with an installed capacity of 1,200 horsepower, under a 1,500-foot
head, and a steam plant at Baker, with a capacity of 1,940 kilowatts. Both of
these plants are tied into the general transmission system, which also connects
at Durkee with the system of the Idaho Power Co. The company was incorporated April 28, 1909, through consolidation and purchase of several small
companies.
«See Woolley, R. R., Water powers of the Great Salt Lake Basin: U.S. Geol. Survey Water-Supply
Paper 517, pp. 67-78,1924.
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Pacific Power & Light Co.

Name

Wallowa Falls*.. _ ...

Index no.

River

12HO1
12HO2

G ross
head
(feet)
153
1,170

Installed capacity
Horsepower Kilowatts
1,460
1,500

1,000
800

2,950

1,800

« The ownership and operation of the Wallowa Falls plant are in the name of the Inland Power <fe Light
Co., a wholly owned subsidiary of the Pacific Power & Light Co., to which is sold the entire output of the
plant.

This company operates in the vicinity of Enterprise and Wallowa, Oreg.
Its transmission line extends from the Wallowa Falls plant northwestward along
the Wallowa River between Joseph and Wallowa. The company was incorporated June 16,1910, and is controlled by the American Power & Light Co., which
in turn is supervised by the Electric Bond & Share Co. through a supervision
contract.

Washington Water Power Co.

Name

Index no.

12HB1
12KD1
12KB 1

River

Gross
head
(feet)
500
36
58-60

Installed capacity
Horsepower Kilowatts
3,200
14,000
1,100

3,000
10,000
600

18,300

13,600

The installed capacity of the plants of the Washington Water Power Co. in
the Snake River Basin in Idaho is a very small proportion of the capacity in the
company's entire system. Its transmission lines in the Snake River Basin
embrace Lewiston, Moscow, Orofino, Kooskia, Grangeville, and numerous
small communities in northern Idaho. This system is interconnected with the
Spokane area, in Washington, through a 60,000-volt line, which in turn is interconnected with the transmission systems of the Montana Power Co., Pacific
Power & Light Co., and Puget Sound Power & Light Co. The company was
chartered March IjS, 1889. It is controlled by the American Power & Light Co.,
which in turn is supervised by the Electric Bond & Share Co. through a
supervision contract.
Smaller public-utility companies. The Afton Electric Co. operates one plant
(12GF 2) on Swift Creek, Wyo.
The Teton Valley Power & Milling Co. operates one plant on the Teton River,
Idaho (12GH 3), with a transmission line to Felt, Tetonia, and Driggs.
The Evans Light Co. operates one plant on Birch Creek, Idaho (12GM 1),
with a transmission line to Malad. The company is owned by the Western
States Utility Co., which through stock ownership is controlled by the Peoples
Light & Power Corporation and Tri-Utilities Corporation.
The Mackay Light & Power Co. operates one plant on Cedar Creek, Idaho
(12GL 1), with a transmission line to Mackay.
The Grimes Pass Power Co. operates one plant on the South Fork of the
Payette River, Idaho (12HG 2), with a transmission line to the Boise Basin
mining district, including Pioneerville, Placerville, Centerville, and Idaho City.
The company is controlled through stock ownership by the American States
Public Service Co.
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T. E. Bennett operates a plant on the Lake Fork of the Payette River, Idaho
(12HG 7), with a transmission line to McCall.
The Meadows Light & Power Co. operates a plant on Goose Creek, Idaho
(12JH 1), with a transmission line to Meadows.
The WMfcebird Electric Co. operates a plant on Whitebird Creek, Idaho
(12JJ 1), m Whitebird.
Municipal plants. The only communities in the Snake River basin that
operate hydroelectric plants are Idaho Falls, Idaho, and Baker, Oreg.:

Name

Idaho Falls (middle) ...... ...
Baker ____ . __ .. ........

Index no.

River

__ _ _
12GJ4 Snake
12GJ1 ...-do-........ ... ...
12HL2

Gross
head
(feet)
21H
18-22
744

Installed capacity
Horsepower Kilowatts
1,800
3,200
140

1,200
1,400
100

5,140

2,700

Each system operates exclusively in the local community. The Idaho Falls
system has two auxiliary Diesel engine units, one of 560 hp. and one of 1,000 hp.
capacity. The Baker plant is tied in with the system of the Eastern Oregon
Light & Power Co.
Government-owned plants. The United States Bureau of Reclamation plants,
all in Idaho, are distributed as follows:

Name

American Falls, island < ....
American Falls, west side *
Minidoka. . ___ ... ...

Index no.

River

12GN2
- do-. ... ..... ....
12GN3
12GP1 -....do-.-... .........
12HD2
12HG2

Gross
head
(feet)
30-36
42-48
4&-49
24-36
85-92

Installed capacity
Horsepower Kilowatts
1,900
1,350
13,500
3,000
14,200

1,000
540
10,000
1,800
8,000

33, 950

21,040

« Partly dismantled.
<> Abandoned during 1930.

The two American Falls plants and the Minidoka plant are tied in with a
33,000-volt line furnishing energy for public utilities and for irrigation pumping
on the Minidoka area. The Boise Diversion plant is tied in with the system of
the Idaho Power Co. The Black Canyon plant is used for pumping in the
Emmett Irrigation District and Gem Irrigation District and for construction
at the Owyhee Dam and tunnels. It is tied in with the Idaho Power Co.'s
transmission system.
Mining, milling, and special plants. Plants now in use for mining operations
include, in Idaho, those of the Bunker Hill & Sullivan Mining & Concentrating;
Co., on the Deadwood River and Stratton Creek (12HG 5, 6); the Livingston
Mines Co., on Boulder Creek (12JA 2); and the Unity Gold Mines Co., on Elk
Creek (12JF 1), Warren Creek (12JG 2); and Salmon River tributaries (12JF
2, 3); and in Oregon three plants of the Cornucopia Mines Co., in the Pine Creek
Basin (12JK 2, 3, 4). Plants not now in operation include the Rosarian Mineral
& Power Co.'s plant on the Boise River (12HD 1), the Boise-Rochester Milling
Co.'s Atlanta plant (12HD 4), the Monarch plant of the Atlanta Mines Co.
(12HD 5), and the Sunbeam plant of Love & Von Brecht (12JA 1), all in Idaho.
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The Warm Springs Irrigation District operates two direct-conndcted pumping
plants (12HH 1, 2) on the Malheur River in Oregon. There are several small
plants used locally for milling.
Output. The total output in 1919-29 of the hydroelectric plants in the basin,
not including those used in mining operations or for other special purposes, was
about as follows:
Kilowatt-hours

1919_ ___________
1920__.___._________
1921___.______________
1922__._.._._.....
1923__--___-.--._._..
1924___-.....__-.__._

105, 648, 000
210, 151, 000
217,357,000
231,630,000
240, 698, 000
322, 034, 000

Kilowatt-hours

1925__________.
1926___.__________
1927__-----.___.._
1928____--_...__.__
1929__---------__-_-

330,
341,
483,
674,
653,

039,
268,
556,
512,
326,

000
000
000
000
000

HYDROELECTRIC PLANTS

In the following descriptions the index numbers refer to plate 1.
No general attempt has been made to describe the plants of less than
100 horsepower used in mining and milling. Under the heading
"Water supply" is given an estimate of the flow in the river or stream
past the plant or diversion point, with the corresponding horsepower
capacity at 70 percent efficiency using the gross head:
Horsepower = Gross head X flow in second-feet X 0.08
This figure has no relation to the equipment installed, which for
reasons of economy or because of the use to which the energy is put
may be more or less than the figure here given.
The symbol Q90 is used to express the flow available 90 percent
of the time, Q50 the flow available 50 percent of the time. The
corresponding horsepower capacities represent the energy available
for 90 percent and 50 percent of the time, respectively. The following
abbreviations are used:
ft., feet.
hp., horsepower,
in., inches,
kv., kilo volts.

kva., kilo volt-amperes,
kw., kilowatts.
r.p.m., revolutions per minute,
sec.-ft., second-feet.
SNAKE RIVER DIRECT
IDAHO FALLS UPPER PLANT, IDAHO (12GJ 4)

Location and plan of development. On Snake Elver in SEJ£ sec. 25, T. 3 N.,
R. 37 E, 4 miles upstream from city of Idaho Falls. Concrete dam in two sections,
separated by an island. Left section has a maximum height of 21 ft. above
lava bedrock and contains 20 gages, each 18 ft. in the clear, and 80 ft. of nonoverflow section. Right section contains 6 gates, each 18 ft. in the clear, and the
powerhouse. Total operating head 21% ft. Altitude of tail water about 4,714
ft.; of head water 4,735 ft.
Ownership and market. Owned by city of Idaho Falls. All energy generated
is used for public utilities within the city limits.
Chronologic summary. Constructed in 1928 and put into operation in the early
part of 1929.
Water supply. Snake River. Natural flow influenced by storage in Jackson
Lake and Henrys Lake and numerous diversions for irrigation.
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Powerhouse. Reinforced-concrete structure, 33 by 33 ft. One vertical
James Leffel turbine, 105 in., rated capacity 1,800 hp., direct-connected to 1,200kw. (1,500-kva.) 3-phase 60-cycle 2,300-volt General Electric generator. Energy
transmitted at 11,000 volts. The power house is so designed that it may be.
enlarged to provide for two additional units.
IDAHO FALLS MIDDLE PLANT, IDAHO (12GI 1)

Location and plan of development. On Snake River in NEJ4 sec. 24, T. 2 N.,
R. 37 E., in city of Idaho Falls. A low concrete dam on the lava that forms,the <
crest of the falls from which the city is named. The dam is about one-»eighith<..
mile long and follows the contour of the falls. Water is ,carried in a wooden flume;
about 1,000 ft. along the left bank of the river to the powerhouse. .Headfif to t
22ft.
.
- '" .^Jv'if
Ownership and market. Owned by city of Idaho Falls. All energy generated
is used for public utilities within the city limits.
,,,,.,,,,
Chronologic summary. Plant placed in operation in 1912.
Water supply. Snake River. Natural flow influenced by storage in Jackson
Lake and Henrys Lake and diversion for irrigation. Estimated.
Powerhouse. One 54J^-in. Allis-Chalmers turbine, rated capacity 725 hp.; one
62J^-in. Wells-Seaver-Morgan turbine, rated capacity 975 hp.; and two 52-in.
Wells-Seaver-Morgan turbines, rated capacity 750 hp. each, on vertical units
and direct connected to 4 generators naving a total capacity of 1,440 kw.
Auxiliary plant. Diesel engine unit consisting of a 560-hp. engine and a 350-kw.
generator, also one 1,000 hp. diesel unit.
IDAHO FALLS LOWEE PLANT, IDAHO (12GI 2)

Location and plan of .development. On Snake River in SWJ4 sec. 25, T. 2 N.,
R. 37 E. Combination concrete and rock dam, about 800 ft. long on the lava outcrop forming the head of a fall. Concrete and wooden powerhouse on an island
immediately below. Operating head about 14 ft.
Ownership and market. Owned by Utah Power & Light Co.
Chronologic summary. Plant originally constructed in 1904 by Idaho Power &
Transportation Co. Acquired by Utah Power & Light Co. in 1913. Powerhouse enlarged but not operated at present.
Water supply. Snake River. Natural flow influenced by storage in Jackson
Lake and Henrys Lake and by numerous diversions for irrigation.
Powerhouse. Early equipment, 3 vertical Leffel turbines, geared and belted to
3 generators, capacity 225 kw. each. Later equipment, two 45-in. vertical-type
Allis-Chalmers turbines, rated capacity 1,100 kw. each, direct connected to
generators each having a rated capacity of 600 kw. Total capacity of water
wheels 3,400 hp.; of generators 1,875 kw.
Remarks. Plant is entirely out of date but can be used in case of emergency.
SHELLEY PLANT. IDAHO (12GJ 3)

Location and plan of development. Water taken from Woodville Irrigation
Canal, which diverts from Snake River in sec. 34, T. 2 N., R. 37 E. Powerhouse
in SE^ sec. 16, T. 1 N., R. 37 E., 2H miles downstream.
Ownership and market. Owned by Utah Power & Light Co.; operated only
in emergency.
Chronologic summary. Plant constructed in 1913-16 by Shelley Light & Power
Co. Acquired in 1922 by Utah Power & Light Co.
Water supply. Woodville Canal (see p. 131), which also furnishes irrigation
water to about 3,000 acres.
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Powerhouse. Brick structure on west side of Snake River with tailrace die-charging into river. One single horizontal 26-in. Leffel turbine, rated capacity325 hp., direct connected to Westinghouse generator, rated capacity 250 kw._
Plant operated under a head of 40 ft.
AMERICAN FALLS PLANTS

Location and plan of development. Concrete dam and three separate power-houses, all formerly operated,by Idaho Power Co; two acquired by U.S. Bureau of"
Reclamation in 1923. Dam that creates heads for the three plants is in SE% sec.,
SiWBSllilS&sec. 31, T. 7 S., R. 31 E., about a quarter to half a mile downstream
frem AJfiestean Falls storage reservoir dam. It ranges in height from 6 to 23 ft.,
ha* a iotatlength of 1,350.6 ft., and conforms to the horseshoe-shaped crest of"
the faBs, The dam is of the overflow type with 5 taintor gates, each 8 by 12 ft. £
Sitfriater gates, each 14 by 30 ft.; and 2 openings for taintor gates, each 14 by 30
f&.f fpicieh provide additional flood capacity.
EAST SIDE POWER STATION, IDAHO (12GN 1)

Location and plan of development. On east side of Snake River in lot 1, sec. 31,.
T. 7 S., R. 31 E. Water is conducted to the wheels through an open forebay, and
a head ranging from 42 to 48.5 ft. is obtained.
Ownership and market. Owned by Idaho Power Co. Energy generated at.
this station is used in the Pocatello district, which embraces Pocatello, American
Falls, Aberdeen, Rockland, and Blackfoot. The Pocatello system of the Idaho.
Power Co. is interconnected with the system of the Utah Power & light Co.^
which operates in Idaho southeast of Pocatello and in the territory between
Idaho Falls and St. Anthony, and is also interconnected with the main system of"
the Idaho Power Co., which extends farther west.
Chronologic summary. In 1901 the American Falls Light & Water Co. was ;
incorporated to furnish power to Pocatello from a plant to be constructed at what
is now the Island station at American Falls, on the Snake River. The BridgeTupper Co. also contemplated using the East Side site. In April 1904 the Idaho
Consolidated Power Co. was incorporated, which in 1907 absorbed the American
Falls Power, Light & Water Co. In 1911 the Southern Idaho Power Co. acquired
the American Falls Power Co. During a general reorganization in 1916 this,
company was,,taken over by the Electric Investment Co., from which it was.
acquired by the.Idaho Power Co. The first unit was installed in 1913, and subse- quent units in 1923 and 1927.
Water supply. Snake River. Flow regulated by American Falls Reservoir.
Powerhouse. Reinforced-concrete structure about 61 ft. 6 in. by 260 ft. One
60-in. double-runner horizontal Allis-Chalmers turbine, rated capacity 5,500*
hp., direct connected to a 3,750-kva. General Electric generator; 4 single-runner
Allis-Chalmers vertical-type turbines, rated capacity 9,000 hp. each, direct connected to 4 Allis-Chalmers generators, rated capacity 7,500 kva. each. Two.
units installed in 1923 and two in 1927. Total capacity 27,000 kw. Current
generated at 2,300 and 6,900 volts and stepped up to 44,000 and 132,000 volts
by means of three, 333-kva. Westinghouse, three 2,500-kva. Westinghouse, and
three 11,250-kva. General Electric transformers.
Transmission lines. A 11,000-volt line 15 miles long from American Falls to
Rockland; 44,000-volt line 15 miles long to Aberdeen; 44,000-volt line 22.9 miles,
10»g from American Falls to Pocatello; 44,000-volt line 24.8 miles long from
Poeateflo to Blackfoot; 132,000-volt line 80.8 miles long to Shoshone Falls station; and 13*8,000-volt line connecting to Utah Power & Light Co.'s system at*
Cutler station.
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ISLAND STATION, IDAHO (18GN 2)

Location and-plan of development. Power house on an island in Snake River in
sec. 30, T. 7 S., R. 31 E. Water is conducted to the wheels through an
open forebay, at a lower altitude than the forebay for the East Side station.
Head on turbines, 30 to 36 ft. Dam is same as that used by the East Side plant.
Ownership and market. Owned by U.S. Bureau of Reclamation. Tied in to
Minidoka system with a 33,000-volt line.
Chronologic summary. First unit installed in 1902, second in 1908. Taken
over by the U.S. Bureau of Reclamation in 1923. Partly dismantled. (See
summary of East Side plant.)
Water supply. Snake River. Flow regulated by American Falls Reservoir.
Powerhouse. Stone structure. Two double-runner horizontal turbines, one a
26-in. Leffel, rated capacity 1,000 hp., and the other a 22-in. Trump, rated capacity 900 hp. Generator equipment consists of two direct-connected General
Electric generators, total capacity, 1,000 kw. Current generated at 2,300 volts.
WEST SIDE STATION, IDAHO (12GN 3)

Location and plan of development. On west bank of Snake River in lot 5, sec.
31, and lot 12, sec. 30, T. 7 S., R. 31 E. Water is diverted into a concrete-lined
tunnel 13 ft. in diameter and 275 ft. long. This tunnel is driven through the lava
rock and discharges into a wooden-stave pipe 10 ft. in diameter, leading to the
water wheels.
Ownership and market. Owned by U.S. Bureau of Reclamation. Tied in with
Minidoka system with a 33,000-volt line.
Water supply. Snake River. Flow completely regulated by American Falls
Reservoir.
Chronologic summary. Plant constructed in 1902-5. Taken over by U.S.
Bureau of Reclamation in 1923. Practically abandoned in 1930. (See East
Side plant.)
Powerhouse. Stone structure. One 26-inch 4-runner horizontal James Leffel
turbine, rated capacity 1,350 hp., operated under a head of 42 to 48.5 ft. Direct
connected to a 540-kw. General Electric generator. Current generated at 2,300
volts.
MIBriDOKA PLANT, IDAHO (12GP 1)

Location and plan of development. On Snake River at Minidoka storage dam
(Lake Walcott) in NWJi sec. 1, T. 9 S., R. 25 E. (See description of Lake
Walcott storage reservoir, p. 44.)
Ownership and market. Owned by U.S. Bureau of Reclamation. Energy generated at this station is used for pumping water for irrigation of lands on the
South Side Minidoka project (Burley Irrigation District). Energy not used for
pumping is used for general public utility purposes in the Minidoka area, including the towns of Burley, Paul, Rupert, Heyburn, and Acequia.
Chronologic summary. Plant constructed in 1907-9.
Water supply. Snake River. Flow regulated by American Falls Reservoir
and Lake Walcott.
Powerhouse. Concrete structure at extreme right end of dam. Six vertical
Allis-Chalmers turbines, five of which are 52}£-in. and have a rated capacity of
2,000 hp. each, and one 50-in. Newport News turbine, rated capacity 3,500 hp.;
six generators having a rated capacity of 10,000 kw. Average operating head
from 46 to 49 ft.
The Minidoka system is connected with the 132,000-volt line of the Idaho
Power Co., from which power is purchased during period when it is not advisable
to release water from Lake Walcott for power use. During period of surplus
50503 35 14
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power energy is sold. System is also tied in with Island and West Side plants at
American Falls by a 33,000-volt line.
SHOSHONE FAILS PLANT, IDAHO (12GB 1)

Location and plan of development. At Shoshone Falls, in lots 15 and 16, sec.
36, T. 9 S., R. 17 E., and lots 8, 9, and 10, sec. 31, T. 9 S., R. 18 E. Snake River
has cut its channel through the lava flows, forming waterfalls nearly 200 ft. high.
(See pi. 10, A.) These falls have been developed for power by building several
low concrete dams across the various channels of the river at the head of the falls
and diverting the flow into a tunnel and penstock on the left bank of the river.
The tunnel is 450 ft. long; the penstock 175 ft. 8 in. Head varies from 200 to
206 ft.
Ownership and market. Owned by Idaho Power Co. and tied into its general
system.
Chronologic summary. In 1901 H. L. Hollister and I. B. Perrine started primary
investigation with a view to power development. In March 1904 the Shoshone
Falls Water & Power Co. was incorporated and acquired prior rights. In January 1907 the Great Shoshone & Twin Falls Water Power Co. controlled by the
Kuhn interests, of Pittsburgh, who were financing the North Side Twin Falls
Land & Water Co., was incorporated. In 1907 this company completed the
installation of one 500-kw. unit. In 1916 the Electric Investment Co. acquired
the development upon failure of the prior company. The Idaho Power Co.
acquired the site from the Electric Investment Co. The present plant was
constructed in 1921.
Water supply. Snake River. Flow materially affected by diversion at
Milner Dam.
Powerhouse. Reinforced-concrete structure on right bank. Two turbines,
one 1,200-hp. S. Morgan Smith and one 14,500-hp. S. Morgan Smith, operated
under a normal head of 210 ft., direct connected to one 600-kva. Westinghouse
and one 12,000-kva. Westinghouse generator. Current generated at 2,300 and
6,600 volts and stepped up to 11,000 and 132,000 volts, respectively. The 600kva. unit was installed in 1909; the 12,000-kva. unit in 1921. Total capacity of
generators 10,600 kw.
LOWER SALMON FALLS PLANT, IDAHO (12GS 1)

Location and plan of development. On Snake River in lots 7 and 8, sec. 2, T.
7 S., R. 13 E. Development consists essentially of an overflow dam, about 783
ft. long, built of concrete piers spaced about 10 ft. apart with a timber facing and
small forebay at right end of dam. (See pi. 11, A.) There are five 10 by 10 ft.
taintor gates in the dam for flood control.
Ownership and market. Owned by Idaho Power Co. and tied in with its general
system.
Chronologic summary. This site was controlled and developed by the Great
Shoshone & Twin Falls Water Power Co. After this company's failure and
receivership, it was acquired by the Electric Investment Co. In August 1916
it was acquired by the Idaho Power Co. Plant operating under license from
Federal Power Commission.
Water supply. Prior to March 1926, when American Falls Reservoir started
to fill for the first time, the Q90 flow at this site was 5,200 sec.-ft., and the Q50
flow was 10,000 sec.-ft. The minimum flow is about 4,000 sec.-ft.
Powerhouse. Reinforced-concrete structure. Units 1 and 2 consist of two
48-in. double-runner horizontal S. Morgan Smith turbines, rated capacity 3,150
hp. at a 50-ft. head, each direct connected to a 2,000-kva. Westinghouse generator.
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Unit 3 is a 48-in. horizontal S. Morgan Smith turbine, rated capacity 3,500 hp.
at a 35-ft. head, direct connected to a 3,600-kva. Westinghouse generator.
Operating head 31 to 37 ft., average about 36 ft. The first two units were
installed in 1910-11, the third in 1919. Total capacity of generators 6,500 kw.
Remarks. The output at this plant can be increased by the construction of an
entirely new dam, raising the level of the water about 15 ft., which would back
water to a small extent on Dolman Rapids. Such a development, by creating a
head of 50 ft., would utilize more fully the potential power of the site.
SWAN FAILS PLANT, IDAHO (12HC 1)

Location and plan of development. On Snake River in lot 11, sec. 18, T. 2 S.,
R. 1 E. Concrete and wood dam, creating a head of about 20 ft., with a power
house located partly on an island and partly on the dam. The dam across main
stream channel is an overflow rock-fill timber-crib structure about 158 ft., long,
15 ft. high, and 5 ft. 6 in. wide and has concrete abutment and concrete apron
about 30 ft. wide joining a concrete gravity-type dam 296 ft. long and 14 ft. high,
supporting a concrete structure, providing a spillway operation of 21 taintor
gates, each 12 ft. wide and 8 ft. high. The dam to the right of the powerhouse is
of concrete, 133 ft. long, 5 ft. wide at the top, 26 ft. high and is supported by
concrete buttress walls 5 ft. thick. This part of the dam contains two steel gates,
12 by 17 ft., motor-operated.
Ownership and market. Owned by Idaho Power Co. and tied in with its general system.
Chronologic summary. The original plant was constructed in 1901, but little
of it remains. The present plant has been constructed at various times since
1906, most of it in 1910-13 and 1917-18. Construction was first started at this
site in 1900 by the Trade Dollar Consolidated Mining Co. The equipment
originally consisted of three 300-kw. units. In 1904 the Swan Falls Power Co.
was reorganized to take over and operate this plant, but it did not begin actual
operations until 1906. In October 1911 the Western Idaho Water & Power Co.
was incorporated and acquired the Swan Falls Power Co. In December 1911 the
Idaho Railway Light & Power Co. (originally Southern Idaho Light, Heat &
Power Co.) was incorporated. This new company took over the Swan Falls site
and operated the plant until its failure and receivership in 1913. In 1915 the
Electric Investment Co. bought at judicial sale all the properties of the Idaho
Railway, Light & Power Co. including the Swan Falls plant. In June 1916 the
Idaho Power Co. took over the property of the Electric Investment Co. at this
point. Plant operates under license from Federal Power Commission (project
503).
Water supply, Snake River. Prior to March 1926, when water was first stored
at American Falls Reservoir, the Q90 flow was 6,900 sec.-ft. and the Q50 flow
1,250 sec.-ft.
Powerhouse. Concrete structure. Equipment consists of 10 units and 1
exciter unit. Units 1 and 2 have double-runner vertical-type Allis-Chalmers
turbines, rated capacity 1,030 hp., direct connected to 850-kva. Westinghouse
generator. Units 3, 4, 5, and 6 have single-runner vertical-type I. P. Morris
turbines, rated capacity 1,750 hp., direct connected to two 1,250-kva. and two
1,560-kva. Westinghouse generators. Units 7, 8, 9, and 10 have single-runner
vertical-type Wellman, Seaver & Morgan turbines, rated capacity 1,100 hp.,
direct connected to 1,000-kva. General Electric generators. Total generator
capacity 9,900 kw. Head on wheels 18 to 23^ ft., average about 20 ft. Current
generated at 2,300 volts and stepped up to 22,000, 44,000, and 66,000 volts.
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OX BOW PLANT, OREGON (12HK 1)

Location and plan of development. Near Copperfield, Oreg., in sec. 9, T. 7 S. t
R. 48 E. Here the Snake River makes a decided bend and forms a horseshoe,
having a horizontal distance of about 1,600 ft. across and 3.5 miles around.
(See pi. 11, B.) A concrete-lined tunnel, 1,150 ft. long, area of cross section 26
by 26 ft., is driven through the solid rock. The intake portal is about 90 ft.
wide and 50 ft. high, equipped with motor-operated steel gates. The outlet of
the tunnel discharges into a concrete forebay, which also forms part of the powerhouse.
Ownership and market. Owned by Idaho Power Co. The plant floats on the
end of this company's transmission line, extending from Huntington to Homestead, Oreg.
Chronologic summary. Constructed in 1908-14 by Idaho-Oregon Light &
Power Co.
Water supply. Snake River. Estimated Q90,8,000 sec.-ft., Q50,16,500 sec.-ft.
Powerhouse. Concrete structure. Two 48-inch double-runner horizontal
S. Morgan Smith turbines. Under a head of 50 ft., for which they were designed,
they have a capacity of 6,200 hp. each. Westinghouse 3,600-kva. horizontaltype generator, originally driven by a 5,000-hp. Morse chain, consisting of 8
chains, each 21 in. wide, with a distance of nearly 12 ft. between the center of
the shafts. The head varies, the average being probably 18 ft. Average output
is about 1,800 kw. or less. With one of the hydraulic units not in use, the generator is driven by 2 chains instead of 8, as originally.
Remarks. The output of this plant may be increased by extensive dredging of
the river bed near the intake, thus allowing an additional flow, or by building a
dam below the intake, thijs increasing a flow through the present tunnel and
increasing the head. The river above the intake is paralleled by a branch of the
Oregon Short Line at an altitude about 40 feet, higher than the water surface at
the intake tunnel.
MINOR TRIBUTARIES ABOVE HENRYS FORK

GARDNER BROTHERS' PLANT, WYOMING (12GF 1)

Location and plan of development. On Swift Creek near Afton, Wyo., in sec. 29
T. 32 N., R. 118 W. Head of 40 ft. created by small diversion dam and ditch
3,000 ft. long.
Ownership and market. Owned by Afton Roller Mills and Gardner Bros.
Energy used in connection with roller mills and sawmill.
Chronologic summary. Plant constructed under license from United States
Forest Service.
Water supply. Swift Creek.

Power house. One 17-in. wheel, rated capacity 56 hp., and one 23-in. wheel,
rated capacity 270 hp.
APTON PLANT, WYOMING (12GF 2)

Location and plan of development. On Swift Creek, tributary to Salt River.
Earth-fill dam 25 ft. high, with a concrete core wall, in sec. 29, T. 32 N., R. 118, a
48-in. steel penstock 108 ft. long creats a head of 30 ft.
Ownership and market. Owned by Afton Electric Co. Energy used for light
and power in Afton.
Chronologic summary. Plant constructed in 1930-31, under a 25-year license
issued by Federal Power Commission August 27, 1929. Plant replaces an old
plant at the same location. Head at old plant was obtained by canal and wood-
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stave pipe line about 1,500 ft. long. The old equipment consisted of one 73 hp.
wheel and one 45-kw. generator.
Water supply. Swift Creek. Drainage area above plant 26 square miles.
Powerhouse. One 100-hp. turbine and one 75-kw. generator.
HENRYS FORK BASIN

ASHTON PLANT, IDAHO (12GH 1)

Location and plan of development. Powerhouse and dam in sees. 27 and 28, T.
9 N., R. 42 E., on Henrys Fork near Ashton. Dam is a rock-fill structure 60 ft.
Tiigh and 500 ft. long with power house at right end.
Ownership and market. Owned by Utah Power & Light Co. Tied into
eastern Idaho system. Current leaves plant at 44,000 volts for distribution over
upper Snake River Valley.
Chronologic summary. Plant constructed by Ashton & St. Anthony Power Co.
in 1913-15, taken over by Warm Springs Power Co. in 1923, and purchased by
Utah Power & Light Co. in 1924.
Water supply. Henrys Fork. Natural flow influenced by storage in Henry
Lake. Q90 (estimated), 1,000 sec.-ft,; Q50 (estimated), 1,230sec.-ft.; corresponding power capacity with 47%-ft. head, 3,800 and 4,700 hp. Plant constructed
under permit from U.S. Department of the Interior.
Powerhouse. One open-flume type 46-in. hydraulic turbine, rated capacity
3,150 hp., and two 51-in. S. Morgan Smith turbines, rated capacity 3,000 hp.
each, direct connected to three generators, a total rated capacity 5,800 kw.
Average operating head about 46 ft. Energy generated at 2,300 volts and
transmitted at 44,000 volts.
ST. ANTHONY PLANT, IDAHO (12GH 2)

Location and plan of development. In sec. 1, T. 7 N., R. 40 E., in city of St.
Anthony. Water diverted from Henrys Fork in NWJ4 sec. 1 and carried in
concrete flume about 600 ft. long to powerhouse on right bank.
Ownership and market. Owned by Utah Power & Light Co. Tied into
Eastern Idaho system. Current leaves plant at 44,000 volts for distribution
over upper Snake River valley.
Chronologic summary. Present plant constructed by Utah Power & Light Co.
in 1914-15. Plant constructed under permit from U.S. Department of the
Interior.
Water supply. Henrys Fork. Natural flow influenced by storage in Henrys
Lake. Estimated Q90, 800 sec.-ft.; Q50, 1,400 sec.-ft.; corresponding power
capacity with average head of 15 ft., 960 and 1,680 hp.
Powerhouse. Brick structure, containing one 60-in. Sampson turbine with a
rated capacity of 750 hp. under a 13-ft. head, direct connected to one 500-kw.
230-volt 60-cycle General Electric generator. Plant operated semiautomatically.
FELT PLANT, IDAHO (12GH 3)

Location and plan of development. In sec. 29, T. 7 N., R. 44 E., on Teton River.
Development consists of a timber-crib dam about 6 ft. high with a short tunnel
through a bead on the right side of the river. A 54-in. wooden flume several
hundred feet long leads to the power house. Operating head about 90 ft.
Ownership and market. Owned and operated by Teton Valley Power & Milling
Co., of Driggs, Idaho. Power used for public utilities and milling in Felt, Tetonia,
Driggs, and Victor.
Chronologic summary. The Teton Valley Power & Milling Co. formerly
operated a plant on Teton Creek in T. 44 N., R. 118 W. sixth principal meridian,
Wyoming, east of Driggs, where a head of 140 ft. was developed. Installation
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consisted of one 17>£-in. Leffel turbine, rated capacity 250 hp., and one 150-kva.
generator. Plant was dismantled on account of difficulties encountered in winter
operation, and part of equipment installed at present site in 1921.
Water supply. Teton River.

Powerhouse. Frame structure containing one 275-hp. Trump turbine and one
150-hp. James Leffel turbine, direct connected to 150-kw. generator. Energy
transmitted at 2,200 volts.
TRIBUTARIES BETWEEN HENRYS FORK AND BOISE RIVER

MACKAY PLANT, IDAHO (12GI 1)

Location and plan of development. In SW% sec. 2, T. 7 N., R. 24 E., 4 miles
northeast of Mackay. Water diverted from Cedar Creek in sec. 35, T. 8 N., R.
24 E. Total operating head 280 ft.
Ownership and market. Owned by Mackay Light & Power Co. Energy
generated used for public utility in Mackay.
Water supply. Cedar Creek.
Power house. One 54-in. Pelton-Francis impulse turbine, rated capacity 220
hp., and one generator, rated capacity 100 kva.
BIRCH CREEK PLANT, IDAHO (12GM 2)

Location and -plan of development. On Birch Creek in NW^SE}* sec. 28, T.
12 S., R. 36 E. A wooden-stave pipe line 1.6 miles long diverts water from Birch
Creek in NW^SWJ^ sec. 29, creating a head of 510 ft.
Ownership and market. Owned by Western States Utility Co. Energy transmitted 11 miles over 5,500-volt line to Malad, where it is used for public utilities.
Chronologic summary. Plant constructed in 1905 by Idaho Light & Power Co.
Purchased in 1913 by D. L. Evans and in 1925 by Western States Utility Co.
Plant operates under license by Federal Power Commission, issued October 28,
1927, for 50 years.
Water supply. Birch Creek. Area above intake, 6 square miles.
Power house. One 360-hp. wheel and one 145-kw. generator.
THOUSAND SPRINGS PLANT, IDAHO (12GS 2)

Location and plan of development. One of the most remarkable power plants in
the United States has been constructed in lots 3 and 4, W^SE% sec, 8, T. 8 S.,
R. 14 E., on the canyon wall along the right bank of the Snake River. At this
point the flow from Thousand Springs, Snow Bank Springs, and Sand Springs has
been collected and utilized under a head of 186 ft. (See pi. 10, B.) Before development took place, the Thousand Springs consisted of numerous small springs
issuing from the surface of a lava flow about 30 ft. below the north rim and
forming a waterfall about 2,000 ft. long and 190 ft. high. Snow Bank Springs
was an eastward continuation of Thousand Springs, except that the flowing water
had cut its way into the canyon wall, forming a narrow recess through which the
water flows over a rough basaltic talus slope, breaking the water into spray and
giving the springs their name.
Sand Springs, which has its source on top of the plain in about the NW%NEJ4
sec. 21, T. 8 S., R. 14 E., formed a stream which formerly spilled over the rim
rock nearly 1 mile upstream from Thousand Springs. The flow of these three
groups of springs has been collected as follows: A concrete wall and canal has
been constructed for 2,175 ft. along the face of the canyon wall to the level of the
Thousand Springs and Snow Bank Springs. The width of this canal ranges from
about 10 to 25 ft., and the side wall is from 6 to 20 ft. high. Besides collecting
the direct flow into this canal, tunnels have been driven into the rock wall. These
tunnels range in cross section from 28 to 100 square feet and in length from 35 to
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130 ft. This canal collects practically all the flow from Thousand Springs and
Snow Bank Springs. That part of the flow from Sand Springs which is not used
for irrigation is diverted into a wooden flume by means of a low concrete dam.
This flume enters a wooden-stave pipe which discharges into the concrete collecting canal at the Snow Bank Springs. Of the difference in head between the Sand
Springs and Snow Bank Springs 15 ft. is used at the point of drop to operate an
automatic pump which lifts leakage from the collecting basin of the Snow Bank
Springs up to the main collecting basin. Near the center of the main canal are
the headgates, penstocks, and a spillway, which discharges waste water due to
changes in load in a channel flowing into the Snake River downstream from the
power house.
Ownership and market, Owned by Idaho Power Co. Tied into its general
system.
Water supply. The flow of Thousand Springs, Snow Bank Springs, and Sand
Springs fluctuates somewhat. The probable average is between 600 and 700
sec.-ft., capable of developing 10,000 hp. as a minimum.
Chronologic summary. In about 1901-2 an attempt was made to lift a part of
the flow of Thousand Springs to the top of the canyon rim for irrigation,use. A
unique air lift was devised which made use of the water falling through a penstock
to compress air, which in turn forced a small stream to the top of the rim rock.
The scheme was not satisfactory. In November 1911 the Thousand Springs
Power Co. was incorporated, and by 1912 it had completed the construction of
a 2,500-kva. plant. In March 1917 the Idaho Power Co. purchased the property
of the Thousand Springs Power Co., and in 1920 it enlarged the capacity by the
addition of the flow from Sand Springs.
Powerhouse. Concrete structure. Two of the penstocks leading from the
collecting flume are 42 in. in diameter and 273 ft. 6 in. long and discharge through
two Pelton-Francis horizontal-type turbines, rated capacity 1,500 hp. each.
These turbines are direct-connected to 1,250-kva. Westinghouse generators.
The penstock, built in 1919-20, is 7% ft. in diameter and discharges through an
S. Morgan Smith vertical turbine, rated capacity 8,700 hp., direct connected to a
vertical-type General Electric 7,500-kva. generator. Total capacity 8,500 kw.
The current is generated at 2,300 and 6,600 volts and is stepped up to 11,000,
44,000, and 66,000 volts. The tail water discharges directly into Thousand
Springs Creek, and thence into the Snake River.
HAELEY PIANT, IDAHO (12GT 1)

Location and plan of development. On Big Wood River. Development consists
of a timber diversion dam in SE}4 sec. 5, T. 2 N., R. 18 E. A wood-stave penstock
conducts water to power plant in SW% sec. 9, T. 2 N., R. 18 E., under a head of
24ft.
Ownership and market. Owned by West Coast Power Co. Power used for
public utilities in the vicinity of Hailey, Bellevue, and Ketchum.
Chronologic summary. Constructed by Wood River Power Co. Acquired in
1926 by West Coast Power Co.
Water supply. Big Wood River.
Power plant. Frame structure. One Leffel turbine, rated capacity 500 hp.,
and one 320-kw. generator.
BEIIEVUE PIANT, IDAHO (12GT 2)

Location and plan of development. Diversion dam in SW% sec. 23, T. 2 N., R.
18 E. A wooden-stave penstock conducts water to power plant in NE% sec. 26,
T. 2 N., R. 18 E., under a head of 37 ft.
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Ownership and market. Owned by West Coast Power Co. Power used for
public utilities in vicinity of Bellevue, Hailey, and Ketchum.
Chronologic summary. Constructed by Wood River Power Co. Acquired in
1926 by West Coast Power Co.
Water supply. Big Wood River.
Power plant. Two 30-in. S. Morgan Smith turbines, rated capacity 400 hp.
each, and two generators, total capacity 480 kw.
MALAD PLANT, IDAHO (12GT 3)

Location and -plan of development. Timber-crib diversion dam faced with a
concrete wall across Big, Wood River in NW^ sec. 35, T. 6 S., R. 13 E. A
wooden flume 10 ft. deep, 16 ft. wide, and 4,110 ft. long and a steel penstock 893.4 ft.
long lead to power house. Upper 646.6 ft. of the pipe is 8 ft. in diameter; remaining 246.8 ft. is 9 ft. in diameter.
Ownership and market. Owned and operated by Idaho Power Co. and tied
into its general system.
Chronologic summary. The water rights of the Big Wood River were originally
owned by the Glenns Ferry Land & Irrigation Co. In 1908 C. H. Hammett
acquired them by sheriff's deed and transferred 700 sec.-ft. to the Malad Power
Co. and 300 sec.-ft. to the King Hill Irrigation Co. In 1911 the power rights were
purchased by L. L. Nunn, who in 1911 organized the Beaver River Power Co.
This company developed the site and built transmission lines to Boise and Caldwell. In August 1913 the Idaho Power & Light Co. was incorporated and took
over the holdings of the Beaver River Power Co. In 1915 the property was
acquired by the Electric Investment Co., and in 1916 by the Idaho Power Co.
Water supply. Flow of Big Wood River at point of diversion is about 1,000
sec.-ft., derived almost entirely from springs. After 300 sec.-ft. has been deducted
for use by King Hill Irrigation District (see p. 144) 700 sec.-ft. remains for use in
developing power, which4s equivalent to 7,000 hp.
Powerhouse. Reinforced concrete and stone. One double-runner AllisChalmers turbine, rated capacity 7,500 hp. under head of 125 ft., direct connected
to an Allis-Chalmers 5,500-kw. generator. Water discharged through one tailrace
into Malad River a few hundred feet upstream from its confluence with Snake
River.
Remarks. The diversion dam and wooden flume are also used to divert and
carry about 300 sec.-ft. of water used on the King Hill irrigation system. A pressure box is located at the headworks for the steel penstock, near which the
diversion of water is made. The flow into the King Hill irrigation canal is
regulated by means of an automatic spillway gate.
BOISE RIVER BASIN
HIGHLAND DAM, IDAHO (12HD 1)

Location and plan of development. On Boise River in lots 4 and 5, sec. 11, T.
3 N., R. 4 E. The dam was a timber-crib structure, designed to create a head
of 13 ft. A spillway about 260 ft. in length extends nearly across the dam.
Powerhouse at north end of dam.
Ownership and market. Owned by Rosarian Mineral & Power Co. Not now
operated.
Chronologic summary. <-Constructed in 1903 by the Highland Valley Power
Co. In May 1904 the greater part of the dam and powerhouse was washed out
by high water. In 1907 the dam and plant were replaced. In 1915 the plant
was purchased by the Moore Creek & Boulder Gold Dredging Co. In 1919 the
plant was repaired and a transmission line built a short distance up Moore Creek.
In 1924 the plant was acquired by the Rosarian Mineral & Power Co. Application for license by Federal Power Commission was rejected June 1, 1927.
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Water supply. Boise River. Q90 with regulation for irrigation 320 sec.-ft.;
Q50, 1,300 sec.-ft. Corresponding power capacity 330 and 1,350 hp.
Powerhouse. Four Worthington turbines, 250 hp. each, connected to horizontal shaft. Two of the turbines are connected to an old 300-kw. 2-phase
60-cycle 500-volt Westinghouse generator. The other two are not connected
to generators.
Remarks. The plant has not been in operation for several years. At the
present time (1930) a considerable portion of the spillway has been washed out,
and practically no head remains. Since its original construction the plant has
been used at irregular intervals for placer mining along Moore Creek.
BOISE DIVERSION PLANT, IDAHO (12HD 2)

Location and plan of development. On Boise River in sec. 3, T. 2 N., R. 3 E.,
about 8 miles above Boise and 15 miles below Arrowrock Reservoir. Concrete
dam with 216-ft. spillway constructed as a diversion dam for the main South
Side canal. Head varies between 24 and 36 ft.
Ownership and market. Owned by United States Bureau of Reclamation.
Constructed in 1912-15. Energy generated at the plant was used in connection
with the construction of the Arrowrock Dam. Later the plant was leased to the
Idaho Power Co. and is tied into its general transmission system.
Water supply. Boise River. The flow available for power is the regular flow
of Boise River minus the flow diverted into the New York State and Penitentiary
Canals. (See p. 149.) Q90 and Q50 not accurately known but are estimated at
200 and 800 sec.-ft. respectively.
Powerhouse. Concrete structure at left end of dam. Three 40-in. doublerunner Allis-Chalmers turbines, rated capacity 1,000 hp. each, direct connected
to generators having a total capacity of 1,500 kw.
BAEBEE PLANT, IDAHO (13HD 3)

Location and plan of development. On Boise River in SEJ4 sec. 29 and NW/4
sec. 32, T. 3 N., R. 3 E. Timber-crib dam creating a head of 24 ft. and a pond
several acres in extent, used in connection with lumber mill.
Ownership and market. Owned by Boise Payette Lumber Co. Operated by
Western Light & Power Co., a subsidiary company. Energy used in connection
with lumber operations and plant also tied into general.transmission system of
Idaho Power Co.
Water supply. Boise River. Estimated Q90, 200 sec.-ft.; Q50, 800 sec.-ft.
Corresponding power capacity 380 and 1,540 hp.
Powerhouse. Frame structure on right bank of river. Three horizontal fourrunner Leffel turbines, rated capacity 500 hp. each, and three 3-phase 60-cycle
300-kva. Westinghouse generators. Energy generated at 4,400 volts and stepped
up to 2,300 volts.
ATLANTA PLANT, IDAHO (1BHD 4)

Location and plan of development. \% miles east of Atlanta, Idaho. Timbercrib diversion dam about 13 ft. high, diverting water into a flume 1,400 ft. long
on left bank of Middle Fork of Boise River to a frame powerhouse, where a head
of 49 ft. is obtained.
Ownership and market. Owned by Boise-Rochester Mining Co. Plant operated intermittently for mining use. A short transmission line runs up Montezuma Creek to the properties of the company,
Water supply. Middle Fork of Boise River. Estimated Q90, 40 sec.-ft.;
Q50, 75 sec.-ft. Corresponding power capacity 155 and 295 hp.
Powerhouse. One 20-inch horizontal-type turbine, rated capacity 150 hp.;
one 115-kw. generator.
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MONARCH PLANT, IDAHO (12HD 5)

Location and plan of development. Timber-crib dam across Middle Fork of
Boise River half a mile below mouth of Yaba River and 3% miles downstream
from Atlanta plant (12HD 4). Crest altitude of dam 5,143 ft. Altitude of tail
water 5,100 ft. A short flume runs along the right bank to a frame powerhouse.
A head of about 44 ft. is obtained.
Ownership and market. Owned by Atlanta Mining Co. Plant not in operation.
Constructed for use in connection with mining operations at Monarch mine and
milling plant.
Water supply. Middle Fork of Boise River. Estimated Q90, 55 sec.-ft.;
Q50, 100 sec.-ft.; corresponding power capacity, 195 and 350 hp.
Powerhouse. Frame structure; details of installation not available.
PAYETTE RIVER BASIN

HORSESHOE BEND PLANT, IDAHO (12H6 1)

Location and plan of development. On Payette River. Low diversion dam
about 280 ft. long across Payette River in SWK sec. 26, T. 7 N., R. 2 E. Water
is diverted through a concrete head-gate structure into a canal about 3.6 miles
long leading to a power plant in NWK sec. 32, T. 7 N., R. 2 E., discharging into
the river. The canal is excavation throughout.
Ownership and market. Owned by Idaho Power Co. and tied into its general
system.
Chronologic summary. Two units were installed at this site in 1902 and the
third in 1908 by the Boise-Payette River Electric Power Co., which was acquired
by the Idaho-Oregon Light & Power Co., and finally by the Idaho Power Co.,
through the Electric Investment Co.
Water supply. The natural flow at the diversion dam has been changed somewhat by the construction of the Deadwood storage reservoir. Estimated Q90,
850 sec.-ft.; Q50, 1,460 sec.-ft. Corresponding power capacity 1,840 and 3,150
hp. Ice materially interferes with the operation of the plant during the winter.
Hydraulic capacity of the plant about 550 sec.-ft.
Powerhouse. Rubble and stone masonry. Three 40-inch double-runner James
Leffel-Samson* turbines, rated capacity 1,100 hp. each, direct connected to a
500-kva. horizontal-type Westinghouse generator. Current generated at 2,300
volts and stepped up to 22,000 volts. Total generator capacity 1,500 kw. Head
on wheels 26 to 36 ft.
BLACK CANTON POWER PLANT, IDAHO (12HG 2)

Location and plan of development. On Payette River in sec. 22, T. 7 N., R. 1
W. Concrete dam, maximum height 184 ft. above bedrock, raises water surface
92 ft. and has a crest length of 1,113 ft. (See pi. 8, B.)
Ownership and market. Owned by United States Bureau of Reclamation.
Power generated for pumping water used in Emmett irrigation district and
Gem Irrigation District (see pp. 132, 151-152), and at present (1930) some power
used for construction at Owyhee storage dam (12HE 1).
Chronologic summary. Constructed in 1924.89
Water supply. Prior to construction of Deadwood Reservoir Q90 was 850
sec.-ft. and Q50 1,460 sec.-ft. About 500 sec.-ft. is required for the Emmett
irrigation district (360 sec.-ft. pumped and diverted and 140 sec.-ft. required to
operate the pump). Consequently the power flow depends largely upon the
difference between the natural flow and the amount diverted or used to pump the
diverted flow.
" See Eng. News-Record, vol. 93, no. 21, p. 818, Nov. 20,1924, for details of construction.
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Powerhouse.-^Reinforced-concrete structure. Two S. Morgan Smith turbines,
rated capacity 7,100 hp. under a head of 88 ft., and two 4,000-kw. generators.
Plant operates under a head ranging from 85 to 92 ft.
CASCADE PLANT, IDAHO (12HG 3)

Location and plan of development. Low diversion dam across North Fork of
Payette River where it has cut through a narrow ridge north of Cascade. Part
of the flow of the North Fork is diverted into a wooden-stave pipe 1,120 ft. long.
Dam, penstock, and power house in lot 1, sec. 26, and lot 2, sec. 25, T. 14 N., R.
3 E. Operating head, 30 ft.
Ownership and market. Owned by West Coast Power Co. Energy generated
used for public utilities in Cascade, Cabarton, and vicinity.
Chronologic summary. Plant constructed by Wood River Power Co. in 1926.
Acquired by West Coast Power Co. in 1926.
Water supply. North Fork of Payette River. Estimated Q90, 185 sec.-ft.;
Q50, 350 sec.-ft. Corresponding power capacity, 440 and 840 hp. Plant operated
under a State permit to divert 150 sec.-ft.
Powerhouse. One turbine, rated capacity 400 hp., and one General Electric
300-kw. generator.
GRIMES PASS PLANT, IDAHO (12HG 4)

Location and plan of development. On South Fork of Payette River in
sec. 10, T. 8 N., R. 5 E. An overflow timber and concrete dam creates a head of
40 ft. ; highway crosses on top of the dam. Short penstock to wooden powerhouse on left bank.
Ownership and market. Owned by Grimes Pass Power Co. Energy used for
mining and municipal purposes in the territory around Idaho City, Centerville,
Placerville, and Pioneerville, small mining communities in the Boise Basin, south
of Grimes Pass.
Chronologic summary. Constructed by Boston & Idaho Gold Dredging Co.
Acquired in 1926 by Grimes Pass Power Co.
Water supply. Prior to construction of Deadwood Reservoir estimated Q90
was 470 sec.-ft., and Q50, 740 sec.-ft. Corresponding power capacity, 1,500 and
2,400 hp.
Powerhouse. Two 28-in. horizontal Leffel turbines, rated capacity 1,050 hp.
each, and two generators, rated capacity 500 and 720 kw.
DEADWOOD PLANT, IDAHO (12HG 5)

Location and plan of development. Rock-fill timber-crib dam 130 ft. long in
SW}4 sec. 35, T. 14 N., R. 7 E. Steel penstock 2,000 ft. long and 36 in. in diameter and 24-inch pipe 2,100 ft. long conduct water to powerhouse in NW}4 sec.
1, T. 13 N., R. 7 E. Head, 200 ft.
Ownership and market. Owned by Bunker Hill & Sullivan Mining & Concentrating Co., Kellogg, Idaho. Transmission line 9,700 ft. long to Deadwood
mines.
Chronologic summary. Plant constructed in 1928 under 50-year license issued
by Federal Power Commission July 18, 1928.
Water supply. Deadwood River. Drainage area above plant, 9.1 square miles.
Powerhouse. Mill frame construction. One 35-in. double-runner Pelton
wheel, rated capacity 425 hp., and one 375-kw. generator.
STKATTOHT CREEK, IDAHO (12HG 6)

Location and plan of development. Low timber-crib dam, crest length 46 ft.,
across Stratton Creek in SW% sec. 11, T. 13 N., R. 7 E., forming a small reservoir
from which a wooden-stave penstock, ranging in size from 12 to 18 in., conducts
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the water to a power house in SEJ4 sec. 11, T. 3 N., R. 7 E., under a gross head of
510 ft.
Ownership and market. Owned by Bunker Hill & Sullivan Mining & Concentrating Co. Energy used in connection with Deadwood mining properties.
Transmission line 2,600 ft. long to Deadwood mines.
Chronologic summary. Plant constructed in 1924 under Federal Power Commission license issued March 10, 1925, for 20 years (project 568, Idaho).
Water supply. Stratton Creek; area above intake about 3 square miles.
Estimated Q90, 2 sec.-ft.; Q50, 3 sec.-ft. Corresponding power capacity 80 and
120 hp.
Powerhouse. One 34-in. Washington-Davis turbine, rated capacity 200 hp.,
direct-connected to a 150-kw. 2,300-volt 3-phase 60-cycle General Electric
generator.
McCAII PLANT, IDAHO (12HG 7)

Location and plan of development. Small diversion dam in sec. 8, T. 18 N.,
R. 4 E., on Lake Fork of Payette River, diverting water into a penstock 850 ft.
long. Average operating head 52 ft.
Ownership and market. Owned and managed by T. E. Bennett. Energy
generated used for light and power in McCall and vicinity.

Water supply. Lake Fork of Payette River. Minimum flow about 5 sec.-ft.
Powerhouse. Frame structure. Two 51-in. Pelton wheels, rated capacity
250 hp. each, and one 38-kva. generator, rated capacity 30 kw.
WEISER AND MALHETTR RIVER BASINS
RUSH CREEK PLANT, IDAHO (12HF 1)

Location and plan of development. Small timber-crib rock-fill dam in NEJ4
sec. 28, T. 16 N., R. 3 W. Diverts flow into wood-stave conduit 20 in. in diameter and half a mile long, leading to powerhouse in SWJ4 sec. 27, T. 16 N., R. 3 W.
A head of 520 ft. is obtained.
Ownership and market. Owned by West Coast Power Co. Energy used for
public utilities in Cambridge, Midvale, and Council. About 37 miles of tra»£mission line in system, which connects with that of the Idaho Power Co.
Chronologic summary. Constructed by Adams County Light & Power Co,
Acquired in 1926 by West Coast Power Co. Plant operates under 50-year
license from Federal Power Commission.
Water supply. Rush Creek. Estimated Q90, 2 sec.-ft. Corresponding
power capacity, 830 hp.
Powerhouse. One 42-in. Pelton turbine, rated capacity 300 hp., .and one
160-kw. generator. Auxiliary gas engine in powerhouse. Average output less
than 75 kw.
VALE PLANT NO. 1 OREGON (12HH 1)

Location and plan of development. In NW% sec. 20, T. 18 S., R 45 E., near
city of Vale. Water diverted from Malheur River in sec. 8, T. 19 S., R. 44 E.,
into Gellerman-Forman Ditch, on north side of river. Head of 31 ft. obtained.
Ownership and market. Owned by Warm Springs Irrigation District. Power
used for pumping on district.
Water supply. Malheur River. Storage obtained at Warm Springs Reservoir (12HH 1).

Power plant. Two S. Morgan Smith turbines, rated capacity 408 hp. each,
direct connected to 24-in. pumps.
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VALE PLANT NO. 2, OREGON (12HH 2)

Location and plan of development. Water diverted from Malheur River at
Nevada Dam in SW% sec. 21, T. 18 S., R. 45 E. Plant in SW% sec. 23, T. 18 S. t
R. 45 E. Operating head 7 ft.
Ownership and market. Owned by Warm Springs Irrigation District. Power
used in pumping on district.
Water supply. Malheur River. Storage obtained at Warm Springs Reservoir
(12HH 1).
Powerhouse. Two 28%-in. S. Morgan Smith turbines, rated capacity 47 hp.
each, direct-connected to irrigation pumps.
POWDER RIVER BASIN

SUMPTER PLANT, OREGON (12HI 1)

Location and plan of development. Water diverted from Powder River in
NE^ sec. 8, T. 9 S., R. 37 E. Power plant in NEK sec. 20, T. 9 S., R. 37 E.
Operating head 260 ft.
Ownership and market. Owned by Sumpter Power & Water Co.
Chronologic summary. Constructed in 1920 by Sumpter Power & Water Co.
Energy used for public utilities in vicinity of Sumpter.

Water supply. Powder River.
Powerhouse. One 34-in. Pelton wheel, rated capacity 200 hp., and one
150-kva. generator.
BAKER PLANT, OREGON (12HL 2)

Location and plan of development. Power plant at Baker city waterworks, in
sec. 19, T. 9 S., R. 40 E. Conduit 1% miles long. Operating head 744 ft.
Ownership and market. Owned by municipality of Baker. Energy generated
used for public utilities.
Water supply. In connection with the city water supply, diversions are made
in Tps. 9 and 10 S., R. 39 E., from Elk, Salmon, Little Salmon, Mill, and Little
Mill Creeks.
Powerhouse. One Pelton wheel, rated capacity 140 hp., and one 100-kw.
generator.
Remarks. No auxiliary power, but system is connected with that of Eastern
Oregon Light & Power Co.
ROCK CREEK PLANT, OREGON (12HL 3)

Location and plan of development. In SW}4 sec. 33, T. 7 S., R. 38 E. Point of
diversion in NE}4 sec. 7, just below mouth of Killamacue Creek, about 2J^
miles above plant. Total operating head 960 ft.
Ownership and market. Owned by Eastern Oregon Light & Power Co., Baker,
Oreg. Plant tied into transmission system at Haines and North Powder.

Chronologic summary. Constructed in 1904.
Water supply. Rock Creek.
Powerhouse. Two Pelton impulse wheels, rated capacity 550 hp. each, and
two generators, rated capacity 800 kw.
PINE RIVER BASIN

CORNUCOPIA PLANT NO. 1, OREGON (12HK 2)

Location and plan of development. Point of diversion in SE}4 sec. 28, T. 6 S.,
R. 45 E.; plant in NW% sec. 34, T. 6 S., R. 45 E. Operating head 800 ft.
Ownership and market. Owned by Cornucopia Mines Co.
Water supply. Elk, Jim Fisk, and Fall Creek.
Powerhouse. One Pelton wheel, rated capacity 400 hp., and two generators,
total rated capacity 300 kva.
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CORNUCOPIA PLANT NO. 2, OREGON (12HK 3)

Location and plan of development. Plant on Pine Creek in NWJ4 sec. 3, T. 7
S., R. 45 E.; point of diversion near Cornucopia, about 1% miles upstream.
Total operating head about 450 ft.
Ownership and market. Opened by Cornucopia Mines Co.
Powerhouse. Two Pelton wheels, 250 hp. each, direct connected to one 400-kva.
generator.
CORNUCOPIA PLANT NO. 3, OREGON (12HK 4)

Location and plan of development. Water diverted from East Fork of Pine
Creek in SWK sec. 23, T. 6 S., R. 45 E. Plant in NEJ4 sec. 27. Operating head
700 ft.
Ownership and market. Owned by Cornucopia Mines Co. Energy used in gold
quartz mill.
Water supply. East Fork of Pine Creek (water right 2 sec.-ft.).
Powerhouse. One Pelton wheel, rated capacity 159 hp., direct connected to
quartz mill.
GRANDE RONDE RIVER BASIN
JOSEPH PLANT, OREGON (12HO 1)

Location and plan of development. Plant in NEK sec. 31, T. 2 S., R. 45 E.;
water diverted from lower and upper Wallowa Lake in T. 3 S., R. 45 E. Total
operating head 153 ft. Conduit 48-in., wood-stave pipe 6,600 ft. long.
Ownership and market. Owned by Pacific Power & Light Co. Plant tied into
11,000-volt line extending along Wallowa River through Joseph, Enterprise,
Lostine, and Wallowa.
Chronologic summary. New and enlarged plant constructed in 1929.
Water supply. Wallowa River. Storage at Wallowa Lake used jointly for
power and irrigation.
Powerhouse. One horizontal Pelton turbine, rated capacity 1,450 hp., and
one 1,250-kva. Westinghouse generator.
WALLOWA FALLS PLANT, OREGON (12HO 2)

Location and plan of development. Water diverted from East Fork of Wallowa
River and Royal Purple Creek in SWJ4 sec. 33, T. 3 S., R. 45 E. and carried in
conduit 5,400 ft. long to powerhouse in BE% sec. 29, T. 3 S., R. 45 E. Total
operating head 1,170 ft.
Ownership and market. Owned by Inland Power & Light Co., a wholly owned
subsidiary of Pacific Power & Light Co. Plant tied into 11,000-volt line extending along Wallowa River through Joseph, Enterprise, Lostine, and Wallowa.
Chronologic summary. Plant constructed in 1921 by Enterprise Electric Co.;
in 1928 entire system acquired by Inland Light & Power Co. Plant operating
under 50-year license issued by Federal Power Commission June 27, 1924.
Water supply. East Fork of Wallowa River and Royal Purple Creek, a tributary to East Fork. Estimated Q90, 10 sec.-ft.; Q50, 15 sec.-ft. Corresponding
power capacity 930 and 1,400 hp.
Powerhouse. One 40-in. Henry tangential turbine, rated capacity 1,500 hp.,
and one 800-kva. generator.
MORGAN LAKE PLANT, OREGON (12HP 1)

Location and plan of development. Powerhouse in NWJ4 sec. 18, T. 3 S., R.
38 E.; water diverted from Sheep Creek in sec. 25, T. 3 S., R. 37 E., into Morgan
Lake, in sec. 19, T. 3 S., R. 38 E., thence to plant. Total operating head
1,180 ft.
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Ownership and market. Owned by Eastern Oregon Light & Power Co., and
tied into its general system.
Chronologic summary. Plant constructed in 1905.
Water supply. Sheep Creek. Drainage area above point of diversion about
9 square miles.
Powerhouse. One Doble impulse wheel, rated capacity 600 hp., and one 380kva. generator.
COVE PLANT, OREGON (12HP 2)

Location and plan of development. Water diverted from tributaries of Mill
Creek in about sec. 19, T. 3 S., R. 41 E. One pipe line 12 in. in diameter and 1
mile long and open ditch 2^ miles long. Powerhouse in BW% sec. 24, T. 3 S.,
R. 40 E. Total operating head 900 ft.
Ownership and market. Owned by Eastern Oregon Light & Power Co., and
tied into its 22,000-volt system in Grande Ronde Valley, embracing La Grande,
Cove, Alicel, Imbler, and Elgin, and tied in with the Baker territory.
Chronologic summary. Plant constructed in 1905.
Powerhouse. One Pelton wheel, rated capacity 600 hp., and one 300-kw.
generator.
ASOTIN CREEK
ASOTIN PLANT, WASHINGTON (12HB 1)

Location and plan of development. Powerhouse in NWJ4 sec. 20, T. 10 N., R.
45 E.; water diverted from Asotin Creek in NW# sec. 20, T. 10 N., R. 45 E.
Ownership and market. Owned by Washington Water Power Co. Tied into
the system through transmission running from Asotin to Lewiston.
Chronologic summary. Plant constructed by Washington-Idaho Water, Light &
Power Co. Acquired by the Washington Water Power Co. in 1930.
Power plant. Two Abner Doble wheels, rated capacity 1,600 hp. each, and
two generators, total capacity 1,500 kw.
SAJLMON RIVER BASIN
SUNBEAM PLANT, IDAHO (12JA i)

Location and plan of development. Concrete and timber dam about 25 ft.
high in NE# sec. 19, T. 11 N., R. 15 E. (unsurveyed). Dam about 20 ft. high
diverts water into a flume and tunnel 300 ft. long, 10 by 10 ft., driven through the
right abutment and equipped with gates. Operating head 28% ft.
Ownership and market. Owned by John R. Love and G. A. Von Brecht.
Plant has not been operated for several years but was formerly used in connection
with mining activities along Yankee Fork. Transmission line 13 miles.
Chronologic summary. Plant constructed by Custer Slide Mining & Development Co., sold to Love and Von Brecht in June 1920. Federal Power Commission
license for 20 years issued in July 1921.
Water supply. Salmon River. Drainage area 616 square miles. Estimated
Q90, 315 sec.-ft.; Q50, 440 sec.-ft. Corresponding power capacity under 28-ft.
head, 710 and 990 hp. With flow regulated at Stanley estimated Q90 would be
455 sec.-ft. and Q50 765 sec.-ft.; corresponding power capacity 1,000 and 1,710 hp.
Powerhouse. Wooden structure. One 500-hp. turbine and one 300-kw.
generator.
Remarks. Plant will no doubt be used again in mining industry when economic
conditions warrant.
BOULDER CREEK PLANT, IDAHO (12JA 2)

Location and plan of development. Power plant in NEJ4 sec. 15, T. 9 N., R.
17 E.; water diverted from Boulder Creek, 1 mile upstream from plant, in SE#
sec. 9, T. 9 N., R. 17 E. 24-in. wooden-stave pipe line. Total operating head
380 ft.

214

WATER UTILIZATION IN THE SNAKE RIVER BASIN

Ownership and market. Owned by J. E. Walker (Livingston Mines Co.).
Power used for mining operations.
Chronologic summary. Plant constructed in 1925. Under Federal Power
Commission license for 25 years, issued January 29, 1927.
Water supply. Boulder Creek. Drainage area 24 square miles. Estimated
Q90, 5 sec.-ft., corresponding power capacity 153 hp.
Powerhouse. One 60-in. De Remer turbine, rated capacity 450 hp., and one
generator, rated capacity 300 kva. (240 kw.).
SALMON CITY UPPER PLANT, IDAHO (12JB 1)

Location and plan of development. Salmon City original or upstream plant on
Lemhi River in SE}i sec. 5, T. 21 N., R. 22 E. Intake to diversion canal about
600 ft. above plant.
Ownership and market. Owned by Salmon River Power & Light Co. Not
operated.
Chronologic summary. Built by Ed. Mingle in 1897; operation abandoned
and plant acquired by Idaho Power Co. in 1926.
Powerhouse. Frame structure. Original hydraulic equipment consisted of a
vertical Leffel wheel, under a 14-ft. head, belted to a 35-kw. 33-cycle generator.
Plant reconstructed in 1907, with a 40-in. horizontal Leffel wheel under a 17-ft.
head, belted to a 120-kw. 60-cycle generator. All electrical equipment has been
removed from the powerhouse, and the plant abandoned.
SALMON CITY PLANT, IDAHO (12JB 2)

Location and plan of development. On Lemhi River in lot 3, sec. 5, T. 21 N.,
R. 22 E.; point of diversion about 3,000 ft. upstream. Average operating head
36ft.
Ownership and market. Owned by Salmon River Power & Light Co. Energy
generated used for public-utility and mining purposes in the vicinity of Salmon.
Chronologic summary. Constructed in 1909 by Andrews Power & Light Co.
Acquired by Lemhi Power Co. in 1911 and by Salmon River Power & Light Co.
in 1914. Control of latter company acquired by Idaho Power Co. in 1926.
Powerhouse. Frame and brick structure. One double-runner 26-in. AllisChalmers turbine, rated capacity 600 hp., direct connected to 400-kw. AllisChalmers generator, and one single-runner 30}^-inch Leffel turbine, direct connected to 200-kva. Allis-Chalmers generator. Auxiliary plant: Diesel electric
110-hp., Anderson semi-Diesel engine and 72-kw. General Electric generator,
housed in building on railroad tracks in city limits of Salmon City; installed in
1926. Diesel electric 360-hp., Fairbanks-Morse full Diesel engine, direct connected to 300-kva. Fairbanks-Morse generator, housed in building as an addition
to hydroelectric plant; installed in 1930.
PKATT CHEEK PLANT, IDAHO (12JB 3)

Location and plan of development. Small diversion dam on Pratt Creek, tributary to Lemhi River; 2,600 ft. of 16-in. wooden-stave pipe, 1,100 ft. of 14-in.
wooden-stave pipe. Powerhouse on line between sees. 29 and 32, T. 21 N., R.
24 E.
Ownership and market. Owned by Andrew Prader. Transmission line 3.9
miles to mills of Goldstone Mines Corporation, in NW% sec. 23, T. 21 N., R.
24 E.
Chronologic summary. Plant constructed in 1930 under 25-year license issued
by Federal Power Commission April 25, 1930.
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Water supply. Pratt Creek. Estimated Q90, 2 sec.-ft.; corresponding power
capacity 250 hp.
Powerhouse. One 4-ft. Pelton wheel and one 195-kw. generator.
BOULDER CREEK PLANT, IDAHO (12JC 1)

Location and plan of development. On Boulder Creek, tributary to Salmon
River, in T. 24 N., R. 19 E., near Shoup. Small diversion dam; 8-in. conduit
1,600 ft. long, head 112 ft.
Ownership and market. Owned by J. M. Freeman. Plant not now operated.
Energy formerly used in dredging operations.
Chronologic summary. Plant constructed in 1922 under 25-year license from
Federal Power Commission issued November 21, 1922.
Water supply. Boulder Creek. Drainage area above intake 12 square miles.
Powerhouse. One 6-ft. Pelton wheel, rated capacity about 75 hp.; one generator, capacity 65 kw.
HAYNES STELIITE PLANT, IDAHO (12JC 2)

The Haynes Stellite Co. formerly operated a power plant on Panther Creek
17.2 miles above the mouth. Water was diverted from the creek by a concrete
diversion dam, now destroyed, into a 28-in. wood-stave pipe down the north
side of the creek for 3,600 ft. The powerhouse is near the mouth of Big Jureano Creek and contains a 6,350-hp. wheel and a 200-kw. generator. The plant
was originally constructed by the Leesburg Mining Co. in 1910, was taken
over by the Haynes Stellite Mining Co. in 1919, and was used in connection
with mining operations in the Blackbird mining district, 6 miles south. Operating head, 110 ft. Drainage area above intake, 330 square miles. Estimated present and future Q90, 106 sec.-ft.; Q50, 145 sec.-ft.; corresponding
power capacity with 110-ft. head, 930 and 1,280 hp.
In the discussion of undeveloped power the potential resources of this site
have been combined with those of undeveloped site 12JC 5. (See p. 317.)
ELK CREEK PLANT, IDAHO (12JF 1)

Location and plan of development. Power plant in lot 4, sec. 15, T. 21 N.,
R. 7 E.; water diverted from Elk Creek in NEJ4NWJ4 sec. 23, T. 21 N., R. 7 E.,
3,500 ft. above power plant. Total operating head 430 ft.
Ownership and market. Owned by Unity Gold Mines Co. Energy transmitted 10 miles to Warren and used in connection with mining operations.
Chronologic summary. Plant constructed in 1923 under Federal Power Commission license for 25 years issued September 22, 1923.
Water supply. Elk Creek. Drainage area, 44 square miles, ranging in altitude
from 3,200 to 9,000 ft.
Powerhouse. Frame structure. One 440-hp. wheel and two 160-kw. generators.
STIBNITE PLANT NO. 1, IDAHO (12JF 2)

Location and plan of development. Plant on East Fork of South Fork of Salmon
River in about SEK sec. 34, T. 19 N., R. 9 E., near Stibnite, about 700 ft. above
mouth of Sugar Creek; water diverted from East Fork of South Fork of Salmon
River 12,600 ft. above plant and about 400 ft. below mouth of Meadow Creek.
Pipe line consists of 11,000 ft. of wood-stave pipe and 1,620 ft. of steel pipe at
lower end. Total operating head 512 ft.
Ownership and market.- Owned by United Mercury Mines Co. Energy used
in connection with mining operations at Stibnite.
50503 35 15
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Chronologic summary. Power plant placed in operation October 8, 1930.
Application for Federal Power Commission license pending.
Water supply. East Fork of South Fork of Salmon River.
Powerhouse. One Pelton turbine, rated capacity 450 hp., and one 525-kva.
generator. Provision made for addition of second unit.
STIBNITE PLANT WO. 2, IDAHO (12JF 3)

Location and plan of development. Powerhouse at Stibnite, in sec. 15, T. 18 N.,
R. 9 E.; water diverted from Meadow Creek, 3,400 feet upstream from plant.
Earth and timber crib dam 8 ft. high. Conduit consists of 14-in. steel pipe line.
Total operating head 420 ft.
Ownership and market. Owned by United Mercury Mines Co. Energy used
for mining operations. Transmission line 1,500 ft. long.
Chronologic summary. Plant placed in operation June 18, 1930. Federal
Power Commission license for 10 years issued January 6, 1931.
Water supply. Meadow Creek. Estimated Q90, 0.7 sec.-ft.
Powerhouse. One Pelton turbine, rated capacity 100 hp., and one 75-kw.
generator.
WARREN CREEK PLANT, IDAHO (12JG 1)

Location and plan of development. On Warren Creek, 1 mile above Warren,
in T. 22 N., R. 6 E. Water diverted to powerhouse under head of 195 ft.
Ownership and market. Owned by Unity Gold Mines Co. Energy used in
connection with that from Elk Creek plant in mining.
Chronologic summary. Plant constructed by Unity Gold Mines Co.
Powerhouse. One 160-hp. wheel and one 150-kva. generator. Plant operated
only in emergency.
MEADOWS PLANT, IDAHO (12JH 1)

The Meadow Light & Power Co. operates a power plant on Goose Creek. One
water wheel, capacity 40 hp. under a head of 47 ft., and one generator, capacity
50 kw.
WHITEBIRD PLANT, IDAHO (12JJ 1)

Location and plan of development. Diversion dam and wood-stave pipe in sec.
14, T. 28 N., R. 1 E. Operating head 54 ft.
Ownership and market. Owned by Whitebird Electric Co. Energy generated
used for public utilities in Whitebird.
Chronologic summary. Plant constructed by W. C. Hill, Whitebird, acquired
by Whitebird Electric Co.
Powerhouse. Frame structure. One 10-in. Leffel turbine, rated capacity 25
hp., and one 20-kw. direct-current generator.
CLEARWATER RIVER BASIN
LEWISTON PLANT, IDAHO (12KD 1)

Location and plan of development. Dam across Clearwater River in lots 3 and
5, sec. 27, and lots 6 and 8, sec. 28, NEJ4 sec. 33, T. 36 N., R. 5 W., 3 miles
upstream from Lewiston. Dam is about 8,500 ft. long and raises the water
about 60 ft. (from about 704 ft. to 764 ft.). Dam is composed of 1,160 ft. of
gate section designed to pass a flood flow of over 100,000 sec.-ft. without materially interfering with the railroad that parallels the river, 240 ft. of powerhouse, and 7,100 ft. of earth dike. The flow is drawn into a large forebay, 600
ft. across, on the south side of the river, between the railroad right of way and
the river. Powerhouse is near the center of the west embankment and discharges into a tail-race canal and thence into the river in the NEJ4 sec. 32. Operating head 36 ft.
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Ownership and market. Owned by Chelan Electric Co. by acquisition from
Inland Power & Light Co. Tied into general transmission system of the Washington Water Power Co.
Chronologic summary. Completed in the fall of 1927. Plant constructed
under 50-year license from Federal Power Commission issued June 8, 1926.
Water supply. Clearwater River. Estimated Q90, 3,100 sec.-ft.; Q50, 6,300
sec.-ft.; corresponding power capacity under head of 31 ft., 7,700 and 15,600 hp.
Powerhouse. Two S. Morgan Smith turbines, rated capacity 7,000 hp. each,
and two 5,000-kw, generators.
GRANGEVILLE PLANT, IDAHO (12KB 1)

Location and plan of development. On South Fork of Clearwater River. Concrete-arch dam in NE% sec. 30, T. 30 N., R. 4 E. Water diverted about 1,400
ft. upstream, in W^ sec. 30, T. 30 N., R. 4 E., into a wooden-stave pipe. Head
58 to 60 ft.
Ownership and market. Owned by Chelan Electric Co. and tied into the general system of the Washington Water Power Co.
Chronologic summary. Plant constructed by Grangeville Electric L^ght &
Power Co. in 1908, reconstructed in 1917, acquired by Inland Light & Power
Co. in 1926, and taken over by Chelan Electric Co. in 1930. Federal Power
Commission license for 50 years issued January 19, 1923.
Water supply. South Fork of Clearwater River. Estimated Q90, 220 sec.-ft.;
Q50, 380 sec.-ft.; corresponding power capacity, 1,040 and 1,800 hp.
Powerhouse. Stone masonry on concrete foundation. Two Francis Pelton
wheels, rated capacity 500 hp. each, direct-connected to two 312-kw. generators.
Station tied in with a steam plant at Orofino, having a rated capacity of 150 kva.
KOOSKIA MULING CO. PLANT, IDAHO (12EB 2)

Location and plan of development. On South Fork of Clearwater River in
NE]4 sec. 8, T. 32 N., R. 4 E., in town of Kooskia. Water diverted about 600
ft. above plant. Average head about 10 ft.
Ownership and market. Owned by Kooskia Milling Co. Plant used to operate flour mill and furnish energy for public use.
Water supply. South Fork of Clearwater River. Estimated Q90, 240 sec.-ft.;
Q50, 420 sec.-ft.; corresponding power capacity 190 and 336 hp.
Power plant. Frame structure, part of the flour mill. One 40-in. Leffel-Sampson wheel, rated at 102 hp., and a 36-kw. generator.
TRIBUTARIES BELOW LJBW1STON
STARBUCK PLANT, WASHINGTON (12LA 1)

Location and plan of development. Powerhouse in NEJ4 sec. 19, T. 12 N., R.
38 E.; 6-ft. diversion dam on Tucannon River a short distance upstream. Total
operating head 19 ft.
Ownership and market. Owned by Starbuck Electric Co. Used for public
utility at Starbuck.
Power plant. One 30-in., horizontal Leffel turbine, rated capacity 150 hp.,
and one 80-kw. generator.
BURBANK PLANT, WASHINGTON (12LD 1)

Location and plan of development. Plant in SEJ4 sec. 30, T. 9 N., R. 31 E.;
water diverted from Snake River at Fivemile Rapids, \% miles upstream. Total
operating head 10 ft.
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Ownership and market. Owned by Burbank Irrigation District. Plant operated to pump water for irrigation.
Chronologic summary. Dam built in 1910, extended across the river gradually
until 1928, lacking then only 130 ft. of closing. Operations discontinued in 1928
and pumps subsequently frozen.
Water supply. Snake River.

Power plant. Two 64-in. twin horizontal Allis-Chalmers turbines, rated capacity 500 hp. each, direct connected to pumps, which when in operation had a
capacity of 64 and 43 sec.-ft. under heads of 58 and 85 ft., respectively. Auxiliary power to operate auxiliary pumps is purchased from Pacific Power &
Light Co.
UNDEVELOPED POWER
SUMMARY

In round numbers there are 285 known undeveloped power sites
in the Snake River Basin, capable of developing 3,000,000 horsepower
(using gross head at 70 percent efficiency) with present flow available
90 percent of the time, and nearly 5,000,000 horsepower half the time
with storage. The distribution of these sites by major basins and
States is as follows:
Undeveloped power sites in Snake River Basin
Horsepower
Number of
sites

Total
head
(feet)

Present

Future

90 percent 50 percent 90 percent 50 percent
of time
of time
of time
of time
By States:
4
"249
«29
17

653
» 45, 024
'10,878
1,616

51,900
1,944,917
396,800
561, 190

79,600
2, 974, 630
764, 910
956,180

74,200
2, 484, 627
431, 550
598, 750

97,400
3, 302, 660
637, 010
848,450

284

57, 319

2,954,807

4, 775, 320

3, 589, 127

4, 886, 520

6
15
15
11

593
1,207
852
377

75,200
248,400
656,200
527, 800

129,700
575, 500
1, 230, 000
874, 800

101, 200
271,600
649, 200
527, 800

150, 500
297,200
928, 600
765, 000

47

3,029

1, 507, 600

3, 010, 000

1, 549, 800

2, 141, 300

2
7
5
26
24
3
113
15
40
2

1,225
2,210
797
5,326
5,105
4,185
22, 010
6,520
6,352
560

4,800
87,300
106, 500
47, 700
104, 710
11, 650
810, 090
89, 870
183, 977
570

7,200
111, 700
135, 900
83,000
174, 200
25,980
1, 143, 290
200, 310
378, 740
5,000

7,280
87,300
109,000
58,900
258, 770
42,500
1, 156, 200
134, 830
183, 977
570

9,680
111, 700
138, 400
95,000
277, 900
53,980
1, 477, 640
197, 18C
378, 74C
5.00C

237

54,280

1, 447, 200

2, 265, 320

2, 039, 326

2, 745, 220

284

57, 319

2,954,807

5, 275, 320

3, 589, 127

4, 886, 520

Snake River direct:

Tributaries:
Henrys Fork to Boise River ___

Grande Ronde River Basin ......
Palouse River Basin .............

a Includes 15 sites counted in both Oregon and Idaho.
»Includes 852 feet counted in both Oregon and Idaho.
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Much of this vast potential resource has little present utility. What
its future value will be, no one can foresee. As discussed under
developed power, these sites are located in an area where the principal present demands for electric energy are for domestic use and
irrigation pumping. Increase in domestic use will depend upon an
increase in population or in electrical education of the present population. It may reasonably be assumed that the population will
increase, the magnitude of the increase probably depending somewhat
on the growth of irrigation. Power requirements for pumping in
connection with drainage of present areas or as supplemental water
supply should increase. Water will have to be pumped onto many of
the new areas. A general resumption of the mining industry, either
within the basin or in adjoining basins, should immediately create a
demand for more power. On the Snake River below Lewiston improvement of the river for navigation might make possible development of power which could compete with that developed at larger
sites on the Columbia River and elsewhere in the Northwest. If any
of the larger storage reservoirs are constructed, power will probably be
developed in connection with them.
It seems evident, therefore, that there will be some growth in the
demands for power, which will require development of some of the
sites here described, but even prior to such a period the inventory and
descriptions here given have present value in connection with problems of administration of the public domain.
The descriptions of practically all the sites herein discussed, except
those below Lewiston, are based on surveys and investigations by
the United States Geological Survey, made since 1921. The descriptions of sites below Lewiston are based on studies by the Corps of
Engineers of the United States Army,
SNAKE RIVER DIRECT

In a consideration of power development the Snake River may be
divided logically into four sections Jackson Lake to Milner, Milner
to Weiser, Weiser to Lewiston, and Lewiston to the mouth.
JACKSON TjATCK TO MILNER

GENERAL FEATURES

From Jackson Lake to the Idaho-Wyoming line, a distance of 77
miles, the Snake River drops 1,208 feet. In the first 46 miles the
river flows through the open valley widely known as Jackson Hole,
and although the fall in this section is more than 800 feet, there are
no sites where dams could be constructed, and power development by
conduit diversion is believed not feasible. A few miles above the
mouth of the Hoback River, Jackson Hole terminates, and the Snake
River enters a canyon section, which terminates at the mouth of the
Greys River, just above the Wyoming-Idaho line.
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For most of the distance below the mouth of the Hoback the river
flows in a narrow, deep limestone canyon except in the upper part
between Dog and Bailey Creeks, where there are some bottom lands.
(See plan and profile, Snake River, Pine Creek to Horse Creek.)
Mansfield 40 describes the canyon as follows:
The canyon of the Snake River cuts across a great number of sedimentary formations, ranging in age from early Carboniferous or possibly older to Quaternary,
and thus causes to be exposed rocks that vary widely in age and lithologic constitution. So far as known to the writer, no igneous rocks are exposed. For a portion of the canyon above Wolf Creek the sedimentary formations have been
mapped and described by Schultz.41
The rocks in general strike northwest and cross the canyon nearly at right
angles, but from the head of the canyon to the mouth of Bailey Creek the river
flows nearly due south and crosses each successive formation obliquely.
The rock formations are folded into anticlines and synclines, so that some of
them are cut two or three times by the canyon. There are also two great overthrust faults the Darby, which crosses the canyon at Warm Springs, near the
Counts ranch, and the Absaroka, which crosses half a mile east of Wolf Creek.
Each of these faults is a great structural feature with a known length greater than
100 miles and a horizontal displacement measurable probably in miles rather than
in thousands of feet. Each brings older and more massive rocks on the west into
contact with younger, weaker, and thinner bedded rocks on the east. There is
also an unnamed thrust fault of considerable extent, though possibly less than the
other two, that crosses the canyon near the "narrows" dam site [12GE 3], about
2}i miles west of Cotton wood Creek. All these factors have a bearing on the
feasibility of individual dam sites. In general, the more massive beds of the
older formations afford better anchorage and security for dam foundations than
the younger and thinner-bedded formations. Indeed, some of the latter give
rise to numerous landslides and are obviously too insecure to be trusted to hold
dams. The thrust faults are all relatively old and appear not to present serious
difficulties to dam construction.
One of the interesting features of the canyon is the new cutting now in progress
along its bottom. At numerous places the terrace deposits have been cut
through, and the river is deepening its present channel in folded and truncated
beds of rock, many of which are standing at high angles or even vertical. It thus
seems probable that at most, if not all, of the dam sites the river is flowing on
bedrock with little if any fill.

The canyon stretch and the lower end of Jackson Hole furnish the
best facilities for storage and water power to be had in the IdahoWyoming border region. The canyon also affords the only approach
to the Jackson Hole country that does not require the use of relatively
high mountain passes. Power and storage development by means of
one or two high-head dams would raise the water level to such an
extent that any highway through the canyon would have to be located
largely among the cliffs, and the cost of constructing it would be prohibitive. On the other hand, a low-level highway would prevent the
construction of dams high enough to make efficient utilization of the
M Mansfield, G. R., unpublished report in flies of U.S. Geological Survey dated September 1931.
41 Schultz, A. R., Geology and geography of a portion of Lincoln County, Wyo.: U.S. Geol. Survey Bull.
543, 1914.
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power and storage facilities and would thus impair the value of the
canyon for these purposes.
The United States Forest Service and United States Bureau of
Public Roads are now urging the construction of an all-year highway
through the canyon, which shall serve the joint purpose of providing
better facilities for forest administration and a new scenic approach
to the Yellowstone and Grand Teton National Parks. The United
States Geological Survey is concerned principally with the coordination of the power, storage, and right of way facilities of the canyon.
In order to reconcile as far as possible the conflicting uses, representatives of the Forest Service, Bureau of Public Roads, and Geological Survey traversed the canyon together in July 1931. After
the preliminary examination the Geological Survey made a plan and
profile survey on a scale of 2 inches to the mile and a map of each
possible dam site on a scale of 400 feet to the inch. (See plan and
profile, Snake River, Idaho-Wyoming, 1931.) G. R. Mansfield,
geologist, reported upon the geology of the canyon and dam sites and
L. L. Bryan, hydraulic engineer, reported on the hydraulic and engineering features. The method of development suggested by these
surveys and investigations provides for regulation at the Johnny
Counts Flat reservoir site (12GE 1; see pp. 71-73) and for power development at two sites downstream. The Geological Survey considers the
best location for a highway one where there will be a minimum of
conflict with these three dam sites and the flowage that would be
created by the dams.
The following descriptions of the dam sites above Alpine and the
geology are taken from unpublished reports by Bryan and Mansfield.
From Alpine, near the lower end of the Snake River Canyon, to
Heise, a distance of 57 miles, the river flows through a series of valleys
and canyons cut through a succession of lava flows. Three of these
valleys may eventually be embraced within reservoir sites namely,
Grand Valley (12GG 1), Swan Valley-Conant Valley (12GG 2),
and Dry Creek (12GG 3). Downstream from Swan Valley there is
only one power site (12GG 1) at which the geologic conditions seem
to warrant the construction of a dam.
From Heise to American Falls, a distance of 123.7 miles, the Snake
River drops 606 feet at an average rate of only about 5 feet to the
mile. Large diversions are made for irrigation. (See pp. 129-131.)
The river is not entrenched, its banks are low, and the possibilities of
power development are very small. Only one site (12GJ 1) is thought
to have possible power value. Between American Falls and Milner
there is a possibility that eventually the site at Eagle Rock (12GN 1)
may be developed. The following table summarizes the sites from
Jackson Lake to Milner. All estimates of undeveloped power are
based on gross head and 70 percent efficiency (horsepower head in
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feet X flow in second-feet X 0.08). The figures for flow and corresponding power capacity are given in the tables and omitted from the
separate descriptions.
Undeveloped power sites on Snake River, Jackson Lake to Milner
With present flow
Location
(miles
above
mouth)

Index
no.

Name

Johnny Counts
Flat.
Station Creek ...
The Narrows ....
Black CanyonEagle Rock .....

State

Gross
head
(feet)

Secondfeet

Horsepower

With future flow
Secondfeet

Horsepower

90 per- 50 per90 per- 50 percent Q90 Q50 cent cent
Q90 Q50 cent
of
of
of
of
time time
time time

12GE1

920 Wyoming.

189 1,300 2,000 19, 700 30,200 2,000 2,600 27,200 35,300

12GE2
12GE 3
12GG1
12GJ1
12GN1

909 ...do.......
901 ... do.......
856 Idaho. ..
787 ...do.......
706 do... ....

125 1,300 2,000 13, 000
139 1,300 2,000 14,400
65 2,600 4,500 13,500
28 2,000 2,500 4,500
47 2,700 7,500 10,100
593

20,000 2,000 2,600
22,200 2,000 2,600
23, 500 3,300 5,100
5,600 2,000 2,500
28,200 2,700 7,500

75, 200 129,700

20,000
22,200
17,200
4,500
10,100

26,000
28,900
26,500
5,600
28,200

101,200 150,500

JOHNNY COUNTS FIAT STORAGE AND POWER SITE, WYOMING (12GE 1)

The Johnny Counts site, on the Snake River, 2.4 miles downstream from the
mouth of the Hoback River, has power as well as storage value. (See pi. 12,
mile 920, for river profile and sheet C, Plan and profile, Snake River, Pine Creek
to Horse Creek. For description of site and suggested method of development
see pp. 71-73.)
STATION CREEK POWER SITE, WYOMING (12GE 2)

This site is about half a mile below Station Creek and 2 miles above Wolf
Creek, 13.6 miles below the mouth of Hoback River. (See pi. 12, mile 909,
for river profile, and sheets C and D, Plan and profile, Snake River, Pine Creek
to Horse Creek, for map of dam site and flowage.) Altitude of water surface
5,725 ft. According to Mansfield, ledges of Jurassic sandstone strike about
N. 37°W. and dip 82°E., on the north bank of the river. The width of the
outcrop at the water's edge is about 200 ft., but on the hillside above, where
weathering has been in progress for thousands of years, a thickness of about
30 ft. of massive ledge is exposed. The rock is a very strong and dense calcareous
sandstone, which is a well-recognized ridge maker throughout this region. The
beds here exposed form the east limb of an unsymmetrical anticline. The west
limb of the anticline is cut off by a fault about a quarter of a mile farther west,
so that the formation does not again cross the canyon. The ledge at the site
runs up the hillside on the north side of the canyon to a height of about 150 ft.,
but on the south side the canyon wall is timbered and no ledges are visible from
the opposite shore. There is, however, little reason to doubt that the formation'
continues in characteristic manner south of the river. Mansfield suggests
sufficient exploration of the south bank to disclose the presence and character
of the sandstone and concludes that if this exploration confirms the inferences
just noted, the site should prove an excellent one, capable of supporting a dam
100 to 150 ft. high. Eastward from the site Cretaceous beds appear, but it is not
believed that these could have any adverse effect on the utility of this dam site.
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Cross section at Station Creek site
Altitude

Width «

Feet

Feet

5,725
5,750
5,775
5,800
5,825
5,850

140
330
422
580
650
740

a Excluding excavation.

A dam is suggested raising the water to an altitude of 5,850 ft., giving a gross
head of 125 ft. A straight gravity-type dam of overflow design would contain
about 125,000 cubic yards, including a 10-ft. excavation of each abutment.
The reservoir formed by the dam would flood 2,200 acres and create 88,000
acre-ft. of storage space. About 200 acres of the area is in hay. Several miles
of country road would be flooded.
THE NARROWS POWER SITE, WYOMING (12GE 3)

This site is on the Snake River about 3.5 miles upstream from the bridge at
Alpine and 23.3 miles downstream from Horse Creek. (See pi. 12, mile 901,
for river profile and sheets C and D, Plan and profile, Snake River, Pine Creek
to Horse Creek, for map of dam site and flowage.) Altitude of water surface,
5,586 ft. According to Mansfield, the rocks are massive beds of gray limestone
believed to be of Mississippian age. The beds cross the river nearly at right
angles, with a dip that ranges from 70° to about 55° or 60° at the water's edge.
The lower part of the site is a gateway only about 20 ft. wide, through which
passes the entire flow of the river. Below the gateway are numerous potholes
2 to 3 ft. in diameter and 4 to 6 ft. deep. The beds at the gateway are massive
light-gray limestone, but 100 ft. or so downstream they are softer, thinnerbedded, and sandy. Between these beds and the main body of limestone a
small V-shaped block of limestone has been let down by small faults. Further
normal faulting was noted about 200 ft. above the gateway on the south side of
the river. Massive beds of limestone lie on the east side of the fault and contorted thinner beds on the west side. The fault line is sharp and apparently
well sealed. The massive limestone beds dip 58°-60°W., and the fault plane
about 70°. At the left end of the dam site, on the south side of the river, a lowangle fault runs upward and eastward from the water's edge to a height of about
30 ft. above the water level at a point about 200 yards above the dam site. The
dip of the fault plane appears to be 5° W., but it steepens to 8° or 9° where it
passes beneath the water. There is a southerly component also, for the fault
plane does not appear on the north side of the canyon at the place examined.
It probably lies under the soil cover immediately above the lower ledges. The
rocks both above and below the fault at the site seem massive and solid, though
a little gouge appears here and there. Some seepage might occur along this
fault, but no washing out or solution could take place there except very slowly.
The limestone at the left end of the dam site is much thinner-bedded than
that at the right, but it forms massive and solid ledges. It maintains a strike
at right angles to the canyon and a dip ranging from nearly flat at the fault to
70° on the slope above. The cliffs of limestone on the north side of the canyon
at the site come in at about 335 ft. above the water level. The left abutment as
seen from the opposite cliff on the north side shows additional block faults near
the one described above. Movement on these faults has been sufficient to throw
the thrust fault below the water level. Joints in the left abutment dip about
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40° E., and there are others at about right angles. On the whole, however, the
left abutment seems massive and strong. Eastward from the dam site the canyon
widens. Rocks of Triassic lithology appear. The limestone series appears to
rise eastward stratigraphically and to be partly overturned in the same direction. These changes are no doubt due to the presence of the thrust fault above
described. Mansfield concludes that the massiveness of the limestone sequence
from the canyon bottom to the upper canyon walls, despite the faulting, augurs
for stability and permanence of any structure that may be built on it. The
solidity of the limestone below the thrust fault has already been noted. The
rock exposures at the water's edge indicate that the river must be flowing practically on bare rock. Although Mansfield believes that the geologic conditions
at the site seem adequate to justify a dam of any height which from other considerations it may seem practicable to build, he suggests as a precautionary
measure that it would be desirable to make at least one boring to determine the
thickness and character of the rock beneath the thrust fault in the western part
of the dam site, where the fault is beneath water level.
Cross section at Narrows site
Altitude

Width"

Feet

Feet
95
115
240
420
465

5,586
5,600
5,650
5,700
5,725

0 Not including possible excavation.

Development by a dam to an altitude of 5,725 ft., backing water nearly to the
Station Creek site, is suggested. A straight gravity-type dam of overflow
design would contain 93,000 cubic yards. The reservoir formed by the dam
would flood 530 acres and create a storage space of 25,000 acre-feet. Improvements in the canyon that would be flooded include one small cabin and about 6
miles of trail.
ALTERNATE POWER SITES IN CANTON SECTION

In addition to the storage and power sites just described the sites described
below have been examined by Bryan and Mansfield.
The Bailey Creek site is about 1.3 miles above the mouth of Bailey Creek and
10.3 miles below the mouth of Horse Creek. (See sheets C and D, Plan and profile, Snake River, Pine Creek to Horse Creek, for map of dam site and flowage.)
Altitude of water surface 5,782 ft. At this point the northwest tip of Bailey
Ridge comes to the river. According to Mansfield the rock is sandstone of Jurassic age. The dip is downstream, but the ledges are massive enough and the formation thick enough (400-500 ft.) to afford suitable anchorage for any proposed dam.
The rock tends to fracture and break down into rough, blocky talus piles, but the
formation as a whole is massive and insoluble, so that any leakage would not be
likely to be serious.
Area and capacity at Bailey Creek site
Altitude
(feet)
Feet
5,782.

5,800
5,8255,850. -

Width of
section

Area

Feet
450

Acres

560
635
710

0

241
736
1,420

Capacity

Altitude
(feet)

Acre-feet

Feet
6,876-- 5,900 __
6,000.
6,050.. _____ ..

0

2,280
i A Knfl
40,400

Width of
section

Feet
770
810
1,000
1,100

Area

Capacity

Acres
1,980

Acre-feet
82,900

2,290
6,380
11,230

136,300
570, 100

1, 010, 500
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A dam 244 feet high would contain 488,200 cubic yards of concrete.
In view of the apparent feasibility of the Johnny Counts Flat site (12GE 1) for
storage, and the fact that the power head can be utilized by the Station Creek
power site (12GE 2), the Bailey Creek site has not been considered in the suggested
plan of development.
About 1 mile below the Station Creek site beds of sandstone that make a prominent hogback on the south side of the river cross the river in a well-defined gateway. According to Mansfield the sandstone of the hogback is Cretaceous. There
is about 60 ft. of hard sandstone in layers ranging from 1 to 4 or 5 in. thick with
beds of soft dark shale above and below. The beds strike about N. 11° E. and
dip 25° W. They are well exposed in the bottom of the canyon and lie diagonally
across the course of the river. The low dip of the sandstone, its oblique position,
and the soft shales above and below it are unfavorable features. According to
Mansfield, this site is much less favorable than the Station Creek power site and
is regarded as impracticable.
The Wolf Creek site is about half a mile east of Wolf Creek, in a constricted
portion of the canyon. According to Mansfield the left abutment is composed
chiefly of soft dark shale with a single bed of sandstone (or possibly limestone)
that ranges in thickness from 6 in. near the water's edge to perhaps 4 or 5 ft.
at the height of about 50 ft. The rocks are of Cretaceous age. The hill of which
the left abutment is a part has experienced numerous landslides, especially on its
southwest flank up a side canyon away from the river, but near the abutment
itself the trees indicate only slight slipping. The right abutment is occupied at
the top by beds or perhaps large detached blocks of Carboniferous limestone, which
overlie the Cretaceous beds at the bottom. The Absaroka fault crosses the river
at the site and apparently passes directly through the right abutment. It may be,
however, that a small normal fault has let down the Carboniferous rocks at the
right abutment, for the main overthrust mass of Carboniferous rocks rises eastward
toward the divide on the north side of the canyon. The Cretaceous beds at the
site strike about north and thus lie practically at right angles to the course of the
river. The dip is 27° W. According to Mansfield the Absaroka fault is probably
so old and so well sealed as to offer no particular difficulty in the development of
a dam site. The Cretaceous rocks, however, consisting principally of soft shales,
constitute a definite hazard, and the site is regarded as unsuitable and unsafe.
The Blind Canyon site is 2 miles downstream from Wolf Creek. According to
Mansfield the section of the Snake River Canyon near Blind Canyon is composed
of gently dipping or nearly horizontal beds of Carboniferous limestone that form
an almost sheer wall on the south side of the river. On the north side there is a
gravel terrace, but at the site limestone ledges project toward the river and are only
partly covered by gravel. The shoulders thus formed comprise the right abutment. The limestone occurs in massive beds without evidence of cavernous conditions or of faulting so far as observed. The bedding is even and would not seem
to favor much leakage. Mansfield believes that a dam 100 ft. or more in height
could be built at the site. The scheme of development suggested utilizes the full
power head to be developed in the two sites 12GE 1 and 12GE 2. If three dams
were used this site could be utilized to advantage.
COKANT VALLEY TO HEISE

Between the lower end of Conant Valley and Heise, where the canyon breaks
into the Snake River Plain, the Snake River drops about 240 ft. in a distance
of 24 miles, an average rate of about 10 ft. to the mile. Although no detailed
dam-site surveys have been made in this stretch by the Geological Survey,
several sites have been considered as possible locations for power development.
The lowest site which has been considered to have power value is about 2 miles
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above Heise, in sees. 5 and 8, T. 3 N., R. 41 E. Here the river flows in a lava
canyon about 1,500 ft. wide and 60 ft. deep. The side walls are fairly compact lava, which has flowed into the older valley and apparently would serve
satisfactorily as abutments. No borings have been made, but it seems probable
that bedrock is deeply overlain with gravel and other unconsolidated materials
Another site which has in the past been given some consideration, is at Table
Rock, an outstanding topographic feature about 550 ft. high, above Heise on the
north side of the river in sec. 14, T. 3 N., R. 41 E. The river at this point is
intrenched in a gorge somewhat over 500 ft. deep. The left wall is apparently
lava, largely mantled with slide rock. The lower 400 feet of Table Rock is a mass
of friable volcanic tuff, topped with a lava flow. When wet this tuff breaks
down so rapidly that it would not be suitable for an abutment, and the site
appears to have little if any value.
BLACK CANYON, IDAHO (1366 1)

A point just above Black Canyon, in sec. 13, T. 3 N., R. 42 E., appears to
be the most feasible dam site below Swan Valley. (See pi. 12, mile 856, for
river profile.) The left wall is lava, rather heavily mantled with earth and
slide rock. The right abutment is a sheer limestone wall, devoid of mantle.
The presence of lava flows and tuffs immediately downstream from the site
indicates the need for borings and geologic investigations before the site can
be considered feasible. The altitude of the water surface is about 5,135 ft.
The height of a dam is limited to about 65 ft. by the lower Swan Valley Dam
site (undeveloped reservoir site 12GG 2), and may be somewhat lower if the
Dry Creek dam site (12GG 3) is found feasible.
SHELLEY UNDEVELOPED POWER SITE, IDAHO (126J 1)

Prior to 1910 the Gem State Power Co. started to develop a site on the Snake
River in the NWJ4 sec. 15, T. 1 N., R. 37 E., where the river flows on outcropping
lava. (See pi. 12, mile 787, for river profile.) A timber crib dam 10 ft. high,
supported by concrete abutments, was built to divert the water into a canal
along the left bank. The canal was 4,000 ft. long and 100 ft. wide on the bottom and was designed to carry 3,000 sec.-ft. It was expected that a gross head
of 28 feet would be obtained. A substantial concrete head-gate structure
was built at the head of the canal. The power plant was never built. The
canal and head-gates are in a fair state of preservation. The dam, although
still standing, would probably have to be entirely redesigned and reconstructed.
EA6LE ROCK POWER SITE, IDAHO (12GN 1)

Between the tail-water of the American Falls power plants and the upper
limits of flowage of the Lake Walcott Reservoir there is some head that could
be developed by a dam at the so-called "Eagle Rock site", in the SWK sec. 21,
T. 8 S., R. 30 E., about a quarter of a mile upstream from the Lake Walcott
backwater. (See pi. 12, mile 706, for river profile.) Preliminary investigations
by the United States Bureau of Reclamation indicate that a head of 47 ft. could
be obtained. Tentative plans located the power house between Eagle Rock
and the bank, with a dam about 900 ft. long across the main channel. The
dam would be equipped with taintor gates designed to pass flood water without
causing interference with the developed plants at American Falls. The proposed altitude of the tail water was 4,197 ft., permanent crest 4,236 ft., movable
crest 4,244 ft., and roadway across the dam 4,252 ft.
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MILNER TO WEISER
GENERAL FEATURES

The suggested plan of power development and description of sites
between Milner and Weiser is based on dam-site surveys and examinations made during 1922 by the writer, assisted by Warren
Oakey, assistant engineer, and A. C. Spencer, geologist, United
States Geological Survey. Maps of the dam sites on a scale of
1 inch to 500 feet, with 10-foot contour interval, are published on
4 sheets entitled "Miscellaneous dam -sites, Enterprise to Minidoka." Plan and profile surveys made during 1912 are published
in Water-Supply Paper 347. The discussion of geology at the
dam sites is based on notes by Mr. Spencer, except for the Twin
Falls site and the geology of the plain with relation to ground water,
which are based on examinations by H. T. Stearns. Many of the
data covering sites between Milner and Weiser are taken from a
manuscript report by the writer entitled "Water-power resources,
Snake River between Milner and Weiser, August 1922", copies of
which are open to public inspection at the offices of the Geological
Survey in Washington, D.C., and Boise, Idaho.
Beginning at Milner the Snake River flows in a deep canyon cutting
through a series of lava flows, For the first 100 miles the descent is
rapid, the drop from Milner to King Hill, a distance of 94 miles, being
1,635 feet, an average rate of 17.4 feet to the mile. The descent is
not uniform, however, the greater portion occurring in a series of falls
or rapids where the river flows over lavas of different degrees of hardness. The principal drops are at Dry Creek Falls, Twin Falls
(pi. 14, A), Shoshone FaUs (pis. 10, A, and 14, B), Pillar Falls (pi.
15, A), Auger Falls, Kanoka Rapids, and Upper and Lower Salmon
Falls. From King Hill to Weiser the descent is less abrupt and more
uniform, being only 380 feet in a distance of 195 miles, or less than 2
feet to the mile. (See pis. 12 and 13, for river profile.)
Future power development depends to so large an extent on the
geology of the canyon and adjacent plain that the following discussion
of these conditions, based on studies by Stearns, is of value.
The geologic history of the formations exposed in the canyon goes
back to early Tertiary time, when volcanic eruptions produced vast
floods of rhyolite. Massive rhyolite crops out along the river from
a point half a mile below Twin Falls to the Perrine ranch, 6 miles
downstream. A thickness of 200 feet is exposed at Shoshone Falls.
This flow of rhyolite was exposed long enough for a red soil about 1
foot thick to form on the surface. Then came a volcanic mud flow,
which covered the rhyolite and filled in the depressions in its surface
with a mixture of ash, boulders, and gravel. This hardened mud flow
forms the agglomerate exposed on top of the rhyolite and under the
basaltic lava.
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In the vicinity of Shoshone Falls the rhyolite and mud flow are overlain by horizontal beds of black basaltic lava. The pouring out of
the black lavas began a new volcanic cycle, during which the expansive
Snake River Plain was built by numerous flows from many vents
throughout the valley. During the volcanic period the Snake River
doubtless had an eventful career, for no sooner' would it establish a
channel across the lava plain than another flow would enter it and fill
its channel, often for many miles. When one of these lava flows
ended, Snake River would wind its way around the margin of the flow
until it reached a place where its former channel was not completely
filled with lava, where it would tumble back into the old channel and
begin anew the task of cutting a canyon.
The depth of canyon cut depends upon the time intervening between
the lava flows. Geologic studies by Stearns indicate that in sections
below Milner the river cut a canyon deeper than the present one and
only a short distance north. This ancient canyon is now filled with
lava from a point near Rupert to a point near the Thousand Springs
power plant (12GS 2). From the Thousand Springs downstream to
the Malad power plant (12GT 3), the lava was of insufficient volume
to fill the ancient canyon entirely and now forms lava benches along
the river.
A lake called Burley Lake was formed, and into it the Snake River
dumped its debris. In time the lake overflowed, and the water found
its way along the south margin of the lava that had obliterated the
canyon until it came to a point near the present Thousand Springs,
where it returned to its former channel, and eventually Burley Lake was
drained. The ancient valley north of the present one was filled with
permeable lava. When Burley Lake was drained water leaking into
the lava beds followed the old channel. This ancient buried valley,
being about 50 miles long and very permeable, serves as a huge drain
for underground water. It lies only half a mile north of Twin Falls,
and its relation to power development of that site (12GR 3) is discussed on pages 232-234.
As the Snake River sawed down through the lavas it encountered
massive rhyolite, and because of the difference in hardness between
the rhyolite and the basalt the Shoshone Falls were formed, nearly
200 feet high. On top of the rhyolite and the overlying mud flow is a
massive bed of basalt about 150 feet thick. This bed of tightly jointed
basalt produced Twin Falls, 140 feet high, because of its greater
resistance to erosion than the less massive bed above.
The water-carrying capacity of the formation through which the
Snake River has cut is indicated by the following table:
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Annual inflow into Snake River, Milner to King Hill, in second-feet
1911_.______________________
1912____....__._________
1913._____________________
1914___-__-__.______________
1915-_
_
1916______________________
1917_________-_---____.___
1918__-__--_-__-----_-_---__
1919_-_---_____--.________
1920____
_

5,850
6, 100
6,380
6, 480
6,320
6, 500
6, 900
7, 200
7, 390
6, 740

1921_.__.-_ __
_
1922_______ _______,___----._
______
1923
__.___--____-__-_
1924
_____-_-___-_-_.1925
_________________
1926
_________________
1927
1928._---____-_-_-__---_-.1929__
1930------- _._--__-.__._.-_

7,400
7,370
7,230
7,010
7,230
7,100
7,420
7,500
7,550
7,470

The average inflow for the 10-year period 1921 to 1930 was 7,330
second-feet, or 5,307,000 acre-feet a year. Of the total inflow
roughly 7 percent occurs in the 22-mile stretch from Milner to Twin
Falls, 5 percent in the 7 miles from Twin Falls to the Perrine bridge,
just above the Blue Lake outlet, 61 percent in the 28}. miles from Blue
Lake to Upper Salmon Falls, and 27 percent in the 36 miles from Upper
Salmon Falls to King Hill.
Stearns has> suggested the possibility of utilizing part of this inflow which may be carried in the old river channel. If the buried
canyon of the Snake River at the head of the Devils Washbowl
Spring, in the NE% sec. 4, T. 10 S., R. 18 E., is carrying water in
addition to what escapes at that place, there is a possibility of increasing the spring by means of a tunnel at a lower level. The presence
of the Devils Corral Springs, only 1 mile away, fed by the ground
water following this buried canyon, is ample evidence that water is
passing Twin Falls underground. Furthermore, there is a good
chance that part if not most of the water of the Blue Lakes, in sec.
28, T. 9 S., R. 17 E., 7 miles downstream, is likewise moving through
this buried channel. Blue Lakes Spring discharges about 200 secondfeet. If this water or a large part of it is flowing in the buried canyon
near Twin Falls, a tunnel driven as close to the river level as practicable into the north wall at the head of the Devils Washbowl should
develop a large supply of water by tapping the underground stream
in this ancient canyon at a level 100 feet below the outlet of the
Devils Washbowl Spring. The tunnel would not have to be driven
before success is assured, because test holes drilled north of the spring
should show whether the ancient canyon is deep at this point. Core
drilling or even percussion drilling would show the thickness of waterbearing lava in this ancient canyon, and simple tests, or the washing
away of the percussion-drill cuttings, would establish whether large
volumes of water were moving through the crevices.

___ . ___

............ 12GR1

Index
no.

Miles
634.7
624
620.6
612
600.2
597.4
595
584.5
576
562.6
559
553.3
507.4
501.3
476
449

Distance
above
mouth «

Idaho .....
do ___
...do ....
... do ...
...do ...
...do... ....
...do ....
-..do ....
...do ...
... do ... .
-.do ...
... do ...
...do ...
...do ...
... do ...
...do ...

State

1,207

"200
M99
154
28
30
= 86
80
15
130
30
''70
30
40
15
27

Feet
M61

Gross
head

275
300
400
825
1,700
1,750
2,300
5,200
5,200
6,500
6,600
6,700
7,000
7,000
7,100
7,100

Q90

3,020
3,100
3,200
4,850
5,800
5,850
6,400
8,000
8,000
10, 900
11,000
11, 100
11, 200
11, 200
11,300
11, 300

Q50

Second-feet

248, 400

3,480
4,800
6,400
10, 200
3,800
4,200
15, 800
33, 300
6,200
67, 600
15, 900
37,500
16, 800
22,400
8,500
15, 400

90 percent of
time

575, 500

39, 000
50, 000
51, 000
60, 000
13, 000
14, 000
44, 000
51,000
9,600
108, 000
26, 400
62, 000
26, 900
36,000
13, 600
24, 400

50 percent of
time

Horsepower

475
500
600
800
1,750
1,800
2,400
5,000
5,000
7,200
7,250
7,300
7,500
7,500
7,600
7,600

Q90

475
500
600
1,000
1,900
1,950
2,700
5,400
5,400
7,800
7,850
7,900
8,400
8,400
8,500
8,500

Q50

Second-feet

271, 600

6,100
8,000
9,600
9,900
3,900
4,300
16, 500
32, 000
6,000
75, 000
17,400
41, 000
18, 000
24, 000
9,100
16, 400

90 percent of
time'

297, 200

6,100
8,000
9,600
12, 300
4,300
4,700
18, 600
34, 500
6,500
81, 000
18, 900
44, 200
20, 200
26, 900
10, 900
18, 400

50 percent of
time

Horsepower

With future flow

«To refer this mileage to that shown on Plan and profile, Snake River, Milner to Enterprise (Water-Supply Paper 347, pis. 1-A to 1-T), sub tract 436
(distance mouth to Enterprise).
» Possible ultimate head.
«Drowns out sites 12GS 2 and 12GS 3.
d Drowns out site 12HA 2.
Refers to developed site number.

Total.... ................ ................ .

12GR2
Twin Falls _______________________ . 12GR3
12GS1
12GS2
12GS3
12GS4
12GS5
12GS1
12HA1
12HA2
12HA3
12HA4
12HA5
12HC1
12HC2

Dry Creek ___

Name
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Doubtless water for developing power is not scarce enough in this
region at the present time to justify development of this underground
supply, but geologic conditions point to a supply in excess of 100
second-feet. Whenever complete irrigation development is made at
Milner and above, this source of water supply might be valuable at
the Twin Falls and Shoshone Falls power sites.
DSY CSEEK FAILS SITE, IDAHO (12GB 1)

In sees. 4 and 5, T. 11 S., R. 20 E., Idaho. (See sheet 4, Miscellaneous dam
sites, Enterprise to Minidoka, for map of dam site; pi. 12, mile 634 above mouth,
for profile at dam site; and Water-Supply Paper 347, pi. 1, /, mile 199.7 above
Enterprise, for plan of river.) Between the tail water of the Milner diversion
dam and the head of Twin Falls, a distance of 22 miles, the Snake River falls
at a rate of 27 ft. to a mile. At Dry Creek Falls, in the W/z sec. 5, T. 11 S., R.
20 E., the river starts a rapid cutting through the basalt and drops 37 ft. in the
first 1,000 ft., 72 ft. in the first 5,000 ft., 104 ft. in the first 10,000 ft., and 136 ft.
in the first 15,000 ft. This fall could be utilized by the use of a small diversion
dam with a penstock located probably on the south bank of the river. During
periods of low flow the water is confined to a rock channel about 20 ft. wide.
The head-water altitude could be raised to 3,940 ft. by the construction of a
dam about 500 ft. upstream from the narrow boxed section, thereby increasing
the theoretical head 25 ft. The width of the river at the 3,940-foot contour is
400 ft. The shortest possible dam would be situated at the crest of the falls.
The foundation of the dam would rest on bedrock, and if the dam were limited
to a height of 20 or 30 ft. above the high-water shore line, the abutments would
rest against bedrock, and only a small amount of clearing would be necessary.
Above the head of Dry Creek Falls a pool extends upstream for about 2 miles.
Along this stretch of slack water there are steep walls of lava; on both sides and
at the top of this lava ledge is a well-marked spring stratum. As this stratum
apparently transmits water very readily, considerable leakage may be expected
if the water level is raised above it. The dam itself would not be endangered if
the seepage stratum were to be flooded, and the head of water tending to promote
leakage would be so low in proportion to the volume of the stream that the loss
of water would probably be unimportant. Below the pool basalt forms a broad
platform, which is flooded at high stages. At low stages the platform is exposed,
the whole stream being carried by a sharply cut channel.
The flow at this site is estimated to be 125 sec.-ft. less than the flow at the
Twin Falls site: Q90, 275 sec.-ft.; Q50, 3,025 sec.-ft. The flow under complete
irrigation development above Milner is estimated at 475 sec.-ft. The following
table shows the corresponding power capacities for different schemes of development. On account of the small flow this site is relatively unimportant.
Power capacity at Dry Creek Falls site
Scheme A

Scheme B
Horsepower

Horsepower
Length of pipe line
(feet)

1,000. . __ .. __ .
5,000. -..._.__ __ __
10,000 ________
15,000. ._.
_..
50503 35 16

Gross
head

Feet
37
72
104
136

Present flow

Future
flow, 90
and 50
90 percent 50 percent percent
of time of time of time
800
1,550
2,250
2,940

9,000
17,500
25,200
33,000

1,400
2,700
4,000
5,200

Gross
head

Feet
62
97
129
161

Present flow

Future
flow, 90

and 50
90 percent 50 percent percent
of time of time of time
1,340
2,100
2,780
3,480

15,000
23,500
31,000
39,000

2,400
3,700
4,900
6,100
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SITE 12GR 2, IDAHO

This site extends from sec. 25, T. 10 S., R. 19 E. to sec. 12, T. 10 S., R. 18 E.
(See pi. 12, mile 624 above mouth, for river profile, and Water-Supply Paper
347, pi. 1, J, for plan of river, mile 189 to mile 196 above Enterprise.) If the
Twin Falls site is ultimately developed to an altitude of 3,575 ft., there will be
a fall of about 200 ft. between the back water of the Twin Falls site (12GR 3)
and the tail water of the Dry Creek Falls site. This fall is well distributed,
there being no steep stretches similar to the Dry Creek Falls site. The channel
is narrow, and there are suitable locations for diversion dams. This stretch of
the Snake River will undoubtedly be developed, if at all, by means of low-head
diversion dams and pipe lines.
Throughout most of this stretch the rather wide valley exhibits an abrupt
rock scarp. Below this is an inner rock-cut canyon, in a fairly broad bench.
In sec. 31, T. 10 S., R. 20 E., the inner canyon is about 100 ft. deep, and the wall
shows three distinct lava flows. The base of one of these flows is close to the
water's edge at high stage, and the emergence of springs at this level indicates
the probability of leakage if the water is raised materially above the indicated
parting. However, in proportion to the volume of the flow this leakage can
hardly become a serious loss, and it is believed that the existence of these waterpermeated beds will offer no serious danger to the lower-head diversion dams.
The true basalt is mantled in many places by boulders, which would have to be
cleared away in preparing dam foundations, anchorages for pipe lines, or canals.
The site if ever utilized will probably be developed in two or more units.
TWIN FALLS SITE, IDAHO (12GR 3)

At Twin Falls, in sec. 4, T. 10 S., R. 18 E., about 6 miles northeast of the city
of Twin Falls, the Snake River has cut almost vertically through a massive
basalt flow, forming a fall of nearly 140 ft. (See pi. 14, A.} The water as it
passes over the falls flows in two channels separated by an island. The river at
the falls and below hugs the north bank, the south edge of the rim rock being
some distance from the river. The bench on the south side lies between 75 and
100 ft. above the river. (See pi. 12, mile 620 above mouth, for profile, and
Water-Supply Paper 347, pi. 1, H, mile 185.6 above Enterprise, for plan of river.)
The Idaho Power Co., on February 12, 1921, made application to the Federal
Power Commission for a preliminary permit to develop this site. An application
for a license was pending in 1931. In an amended application for license the
Idaho Power Co. suggests the construction of a reinforced-concrete dam in the
north channel, having an ultimate altitude of 3,550 ft., or a maximum height of
50 ft. above the river bed, and a crest length of 775 ft., with a spillway. The
dam across the south channel would extend to an altitude of 3,560 ft. and contain the intake and sluice gates. Water would be taken from the intake through
an 11-ft. penstock to a power house at the foot of the fall, in the south pool.
Altitude of head water 3,550 ft., of normal tail water 3,374 ft., normal gross head
174 ft., pondage at altitude 3,550 ft. 5,460 acre-ft. The dam would rest on the
massive clean basalt, which, being in a single flow, lacks the open contacts and
permeable brecciated phases so characteristic of many of the thinner series. As
a precaution against excessive leakage through such shrinkage cracks as appear
the foundation should be carefully grouted. As basalt is relatively insoluble
there is no danger of the cracks enlarging by seepage water, hence the object of
grouting is chiefly to conserve water during low stages of the river.
A dam to the maximum height of 35 ft. would rest on sound basalt, and its
abutments would be part of the same massive lava flow that formed the foundation.
Because of the absence of any probable contacts up to this height, there is little
danger of leakage around the end of the dam. A 50-ft. dam would likewise be
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entirely in the same lava flow, although in the south abutment of the south
channel, about 10 ft. below the top of the proposed dam, is a small permeable
seam which should be intercepted by a cut-off wall to prevent water from escaping
through it and around the end of the dam. A dam higher than 50 ft., such as the
proposed 75-ft. dam, would go above the foundation lava flow into another one.
The contact between these two flows is fairly tight wherever it is exposed, but
experience has shown that contacts formed by one lava flow advancing over another
generally contain local cavities and clinkery lava that are permeable. As this site
is to be used for power exclusively and there is excess water during part of the
year, leakage of 10 or 20 sec.-ft. through this contact plane might not seriously
interfere with the success of the project. Leakage in excess of this amount
around the immediate ends of the dam is unlikely.
Failures of reservoirs in lava through excessive leakage are notable, especially
in the Snake River Plain. In connection with the Snake River investigation
by the United States Geological Survey the position of the water table on the
south side of the Twin Falls pondage area has been determined. It slopes steeply
toward the river, and the numerous springs discharging from the walls on the
south side of the canyon that result from irrigation on the South Side Twin Falls
project attest the fact that ground water is moving northward toward the canyon.
Consequently, leakage through the lava wall on the south side of the reservoir site
and around the proposed dam is highly improbable, and the steep gradient of
the water table tributary to the river may exclude the possibility of reversal of
gradient by water stored behind even a 70-ft. dam.
The hydrologic conditions on the north side of the reservoir site are difficult
to interpret, because the shape of the water table is unknown and only expensive
test holes can establish it. Test holes to the water table would cost from $500
to $3,000 each, and several would have to be drilled to be of much value. Three
large springs issue on the north bank of the canyon near Twin Falls.
The Devils Washbowl Spring issues about 100 ft. below the north rim in the
head of a large amphitheater half a mile northeast of the dam site. This spring
discharges 19 sec.-ft. of water into the Snake River. The spring issues from horizontal bedded basalt that crops out on both sides of the river and was laid down
prior to the cutting of the present canyon. The large amphitheater in which the
spring heads, together with other tributary alcoves now' dry, indicates that formerly large volumes of water issued here. Near the head of the westernmost
alcove an extremely permeable lava is exposed which exhibits in the lower part
the pillow structure characteristic of subaqueous lava. The contact between
this lava and the horizontal weathered lava beds is steep and signifies that this
lava filled a former canyon of the Snake River.
This buried canyon supplies the Devils Washbowl Spring. The puzzling
feature about the spring is that it discharges about 200 ft. above the present
canyon. The lava beds below the outlet of the spring are well exposed in the
canyon wall and are similar in every respect to the lava at the outlet. Consequently, with only this permeable basalt separating the present canyon from this
buried one, it would be expected that the spring would issue at a lower level.
The fact that it does not is evidence that this buried canyon either must be shallow
or is incised in impermeable rhyolite below the spring level. Only a mile farther
downstream this buried canyon feeds a spring that discharges 50 sec.-ft. This
seems to indicate that the buried canyon extends below the level of the outlet
of the Devils Washbowl Spring, that the rock divide is impermeable below the
level of the spring outlet, and that ground water is moving past the spring. The
economic value of this condition has been described (p. 229). Insofar as the
Devils Washbowl Spring is indicative of the position of the water table north of
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the reservoir site, its high outlet favors the success of pondage back of a 75-ft. dam
at Twin Falls.
A small spring discharging about 1 sec.-ft. from a clear blue and apparently
deep pool can be seen in low stages of the river about 300 ft. northeast of the
north abutment of the dam site. A small niche in the canyon wall indicates that
this spring has existed for a considerable time. It issued about 10 ft. above the
water surface of the river in 1929, and there is little doubt that it is fed from ground
water in the north bank rather than from leakage from the river a short distance
upstream. Because this spring is so close to the north end of the proposed dam
it is extremely significant in relation to the success of the reservoir. If this spring
is simply leakage from the buried canyon to the north, then the water has probably
a high source similar to the Devils Washbowl Spring and simply finds its way
downward to the river level through the lava rock divide between the old and
new canyons. If, however, it does not have a source high above the reservoir
site, there is danger that the vent will become a sink hole when submerged under
a 70-ft. head of water. The fact that this spring issues only 800 ft. above the 125ft. cliff over which the river tumbles is good evidence that the source of the spring
is considerably above the river, or else it would probably have discharged below
the falls.
About half a niile downstream from Twin Falls the upper spring of the Devils
Corral enters the Snake River. It discharges about 40 sec.-ft. and issues from
basalt in the head of a typical spring alcove half a mile north of the river. The
lower spring of the Devils Corral discharges about 8 sec.-ft. and heads within
100 ft. of the upper spring. The origin of the Devils Corral Springs is similar to
that of the Devils Washbowl Spring. The water is supplied by the buried canyon
of the Snake River. Like the Devils Washbowl the Devils Corral indicates by
its great size and depth that formerly considerably more water discharged at
this place.
The Devils Corral Springs issue about 40 ft. above the Shake River, 130 ft.
below the spring at the dam site, and 300 ft. below the Devils Washbowl Spring.
The erratic levels of these large springs near the dam site are puzzling but must
be due to peculiarities of geologic structure. The most plausible hypothesis is
that their source is practically at the same level in the buried canyon but that the
altitude of their discharge points is purely fortuitous, depending upon the permeability of the rock divide that separates the buried canyon from the present
one. If this hypothesis is correct, then leakage from the proposed reservoir into
the buried valley to the north is not likely, because of the impermeableness of the
rocks in the divide at levels lower than those where the springs emerge. The
upper Devils Corral Spring is flowing on impermeable rhyolite where it enters the
Snake River, and it is highly probable that this rock rises in altitude to the north
and has produced the peculiar hydrologic conditions in the underground divide.
Although the field evidence points to the success of a reservoir impounded by a
dam 75 ft. high, Stearns recommends that a dam be built to the 50-ft. level with a
foundation adequate to support a dam to the 75-ft. level, as the 75-ft. dam could
be built later if leakage does not prove excessive.
AUGER FALLS SITE, IDAHO (12GS 1)

This site is in sec. 24, T. 9 S., R. 16 E., and sees. 19 and 30, T. 9 S., R. 17 E.
The Snake River in the E^ sec. 30, T. 9 S., R. 17 E., 1% miles downstream from
the Blue Lake outlet, has cut deeply into the basalt and drops about 140 ft. in the
stretch to the NWJ4 sec. 24, T. 9 S., R. 16 E. This drop could be developed by the
construction of a dam at the head of the falls, diverting the water into a canal or
penstock, which would extend 8,700 ft. to a point of use in the N}4 sec. 24, T.
9 S., R. 16 E. (See pi. 12, mile 610 above mouth, for river profile, and Water-
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Supply Paper 347, pi. 1, H, mile 174 to mile 177 above Enterprise, for plan of
river.) The canal or penstock would follow a bench on the south bank with the
power house on the same side. Two schemes of development are suggested
(A) the construction of a dam 30 ft. high holding the water at an altitude of 3,150
ft., thus utilizing the greater portion of the fall at Pillar Falls, in sec. 35, T. 9 S.,
R. 17 E.; (B) the construction of a 15-ft. dam holding the head water at an
altitude of about 3,135 ft.
The Murtaugh Irrigation District held a preliminary permit for this site from
the Federal Power Commission from June 13, 1923, to September 2, 1930, when
an application for license was canceled without prejudice.
The normal fall at Pillar Falls is about 15 ft., which in itself probably does not
constitute a power site and has not been so considered. The normal head-water
altitude of Pillar Falls and the tail-water altitude of the Shoshone Falls developed
site (12GS 1) are about the same; consequently any separate development of
Pillar Falls would have to be based on a head of 15 ft. or less, which is clearly not
feasible.
The geologic conditions are more favorable above the head of Auger Falls than
at points downstream. Basalt is exposed on the left bank at the water line and
on the right bank on the knoll 2,200 ft. upstream from the crest of the falls. On
both sides considerable clearing would be required in preparing bedrock anchorage.
On both sides of the river for a distance of about half a mile springs emerge at
intervals near the high-water line. The presence of these springs reveals a
permeable condition that may result in leakage if a dam is erected. If a permeable
parting between lava flows is found near the present high-stage water line some
leakage will ensue, but the loss of water can hardly be important compared with
the volume of the stream, and the dam itself would not be endangered under the
low head contemplated.
Before definitely deciding upon a dam site borings and a profile of the underwater bedrock should be made down to the falls, where a basalt ledge is exposed
all the way across the river.
Conditions are favorable for the construction of a dam a short distance below
the falls, but the development of this site is hardly advisable, because an abandoned channel, formerly an extension of the long reach above the falls, makes this
development risky even though the channel is filled with alluvium. This side
channel, however, would facilitate the placing of a canal or conduit to carry the
water from the diversion dam to the power house.
From the records for 1921 to 1930 of the Twin Falls gaging station, \% miles
upstream, plus the average inflow from the Blue Lakes Springs, the Q90 is estimated at 825 sec.-ft. and the Q50 at 4,850 sec.-ft. Estimated future flow with
complete development above Milner: Q90, 800 sec.-ft.; Q50, 1,000 sec.-ft. The
corresponding power capacity under the two suggested schemes is as follows:
Power capacity at Auger Falls site
Horsepower
Scheme

Altitude of Altitude of
head water tail water

Gross
head

With present flow

With regulated flow

90 percent 50 percent 90 percent 50 percent
of time
of time
of time
of time
A..... ..............
B- _ ... _ . ...

Feet
3,150
3,136

Feet
2,996
2,996

Feet
154
140

10,200
9,200

60,000
54,000

9,900
9,000

12,300
11,200
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An overflow concrete dam, with a 10-ft. excavation on each side to uncover
bedrock, would contain 25,000 cubic yards of material if this site is developed
according to scheme A and 12,300 cubic yards if it is developed according to
scheme B. A conduit 9,000 ft. in length would be required in either case. The
width at the water surface at the dam site is 415 ft.; at an altitude of 3,136 ft.,
740 ft.; at an altitude of 3,150 ft., 1,000 ft.
SITE 12GS 2, IDAHO

The Snake River has little fall in the 10^-mile stretch between the foot of
Auger Falls and sees. 4 and 9, T. 9 S., R. 15 E. In sees. 4 and 9, however, the
river starts a rapid descent and drops nearly 30 ft. in a distance of 1,400 ft.
(See sheet 4, Miscellaneous dam sites, Enterprise to Minidoka; pi. 12, mile 602
above mouth, for profile; and Water-Supply Paper 347, pi. 1, H, mile 165.2, above
Enterprise, for plan of river.)
The rapids at this site are formed by what appear to be boulders but on closer
observation are seen to be part of the bedrock. There is a large body of alluvium
on both sides of the river, and a deep irrigation ditch shows that this material
comprises large boulders. The final choice for a dam site must be made between
a higher structure below the falls and a lower one above the 2,975-ft. contour.
Aside from any comparison of the cubic contents of the dams in the two situations, the difference in water pressure due to the difference in head will have to
be considered in relation to the alluvial material flanking the channel.
This site could be developed either by the construction of a low diversion dam
at the head of the r&pids and a 1,400-ft. canal extending along the left bank to a
point of use at the foot of the rapids, or by the construction of a dam and power
house at the foot of the falls. The section at the head of the rapids is considerably
wider than that at the foot, the width at the water surface being 590 ft. above
and 110 ft. below.
The foundation for a dam appears to be better above the rapids than below,
but this can be determined only by extensive investigation. If 15 ft. of excavation is needed on both sides to uncover suitable foundations, 1Q,500 cubic
yards of material would be required for an overflow concrete dam at the upper
site and 12,300 cubic yards for one at the lower site. Considering the cost of
construction and maintenance of a canal, the lower site seems to be the more
feasible. For both schemes the altitude of the proposed head water is 2,990 ft.,
of tail water 2,962 ft., and the gross head 28 ft.
Estimates of flow are based on the records at the Twin Springs gaging station,
1921 to 1930, plus spring and inflow as follows: Blue Lakes, 200 sec.-ft.; Trail
Springs, 33 sec.-ft.; Niagara Springs, 266 sec.-ft.; Crystal Spring, 510 sec.-ft.;
miscellaneous inflow, 70 sec.-ft. Future diversion at Milner and above for
rrigation may increase the flow at the site somewhat.
DEVILS WASHBOARD SITE, IDAHO (12GS 3)

In the E}£ sec. 1, T. 9 S., R. 14 E., the Snake River drops 13 ft. in about
1,600 ft. and forms the Devils Washboard Falls. (See sheet 3, Miscellaneous dam
sites, Enterprise to Minidoka, for map of dam site; pi. 12, mile 598, for profile;
and Water-Supply Paper 347, pi. 1, H, mile 162.4 above Enterprise, for plan of
river.) At this site the prominent knoll on the right bank of the river is formed
by greatly decomposed basalt. Although the rock has been greatly altered by
weathering, the decomposition is believed to be rather superficial, and the rock
is regarded as affording entirely adequate foundations.
On the left bank of the river the bedrock is also basalt, but here it is covered
by alluvial deposits. The suitability of the alluvial material for adequate end
anchorages and the depth of the mantling material that must be removed will
have to be determined by detailed geologic examination.
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Above the highway bridge on the right bank a low cultivated bar projects into
the river, narrowing the channel from 600 ft. to about 100 ft. at the-water line.
Above the brink of the rapids and opposite the bar, there are a large number of
big rocks in the channel. These rocks, as exposed at times of low water, appear
at first sight to be boulders, but closer examination shows that they are attached at the bottom and are really part of the bedrock. It would seem, therefore, that the rapids are formed by a layer in or just beneath the lava flows that
crop out on the south slope of the knoll on the right bank.
A study of the river channel below the projecting bar indicates that the bottom
of the channel is rock and is free from gravel as far as the head of the pool opposite
the end of the basalt ridge on the north side of the river. In the absence of
borings there is no reason to anticipate serious leakage should a dam be erected
at this place.
Development could be made in two ways by a low diversion dam at the head
of the falls and a canal extending from the dam to a point of use below the falls,
or by a dam with an adjacent power house below the falls. Better foundation
and abutment supports seem to be provided at the head of the falls. The cross
section at the head of the falls is 480 ft. wide at the 2,960-ft. contour and 390 ft.
wide at the water surface (altitude 3,954 ft.). A concrete dam, with suitable
foundation and abutment anchorages, designed to carry 10 ft. of water over the
crest, would contain 12,000 cubic yards of material. The section below the
rapids is 450 ft. wide at the 2,960-ft. contour and 130 ft. wide at the water surface
(altitude 2,930 ft.). A concrete dam having the same specifications as the upper
dam would contain 14,000 cubic yards of material.
If the upper site is used the canal could be constructed on either side. On the
north side it would pass back of a hill and be about 2,600 ft. long; on the south
side it would be only 1,800 ft. long. The topography of the north bank seems
to be such that the longer canal could be more cheaply constructed and maintained than the shorter one. If the dam is constructed below the rapids it will
necessitate raising the highway bridge, which crosses the river in the center of
the falls, about 15 ft. The present altitude of the bridge is 2,955 ft., and the
altitude of the proposed headwater is 2,960 ft. With the various factors taken
into consideration the most favorable development seems to be by means of the
low-head diversion dam above the falls and a canal to a powerhouse on either the
north or the south bank of the river.
Altitude of head water, 2,960 ft.; of tail water, 2,930 ft.; gross head, 30 ft.
The stream flow at the site is the same as at site 12GS 2, plus 50 sec.-ft. estimated
inflow.
KANOKA RAPIDS SITE, IDAHO (12GS 4)

At Kanoka Rapids, in sec. 10, T. 9 S., R. 14 E., the Snake River has cut
through the basalt and falls 25 ft. in a distance of 1,000 ft. The channel at the
head of the falls is massive basalt rock little subject to weathering and should
make a good foundation for a dam. Both banks, though covered with considerable debris, are steep, and the cross section remains fairly narrow up to an altitude
of 2,980 ft. There should be little danger of leakage through the rock. The
cross section below the rapids does not contract sufficiently to warrant the construction of a dam at this point. (See sheet 3, Miscellaneous dam sites, Enterprise to Minidoka, for map of dam site; pi. 12, mile 596 above mouth, for profile;
and Water-Supply Paper 347, pi. 1, G, mile 160 above Enterprise, for plan of river.)
The most feasible development would seem to be to construct a dam in the
NJ^ sec. 10, T. 9 S., R. 14 E., and a canal or pipe line 1,400 ft. long on the south
bank.
Between the Devils Washboard site and this site the flow is increased by
Clear Lake Springs, in sees. 1 and 2, T. 9 S., R. 14 E., with outlet in the
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sec. 11, T. 9 S., R. 14 E. Their mean discharge is about 500 sec.-ft. By taking
into account the additional spring and ground-water flow that has not been
measured the normal inflow between the Devils Washboard Falls and the Kanoka
Rapids site is found to be about 550 sec.-ft.
Three schemes of development are suggested (A) a 10-ft. diversion dam that
would raise the water to the foot of the Devils Washboard site (12GS 3); (B) a
40-ft. diversion dam that would raise the water to the foot of the rapids at site
12GS 2 and drown out the Devils Washboard site; (C) a 60-ft. diversion dam that
would raise the water to an altitude of 2,980 ft. and drown out the Devils Washboard site and also site 12GS 2. A concrete dam designed for a 10-ft. overflow
with proper end anchorages would contain 7,100 cubic yards of material if developed according to scheme A, 32,000 cubic yards if developed according to scheme
B, and 60,500 cubic yards if developed according to scheme C.
Potential power at Kanoka Rapids site
Horsepower
Altitude of Altitude of
Scheme head water tail water Head
(feet)
(feet)
(feet)

A... _ ..
B.. __ ..
C........

2,925
2,960
2,980

2,894
2,894
2,894

31
66
86

Length of
canal or
pipe line
(feet)

1,400
1,400
1,400

With present flow

With regulated flow

90 percent 50 percent 90 percent 50 percent
of time
of time
of time
of time
5,700
12,100
15,800

15, 900
33, 800
44,000

6,000
17, 700
16,500

6,600
14,300
18,600

Scheme C undoubtedly affords the most beneficial use of the water because it
utilizes all the flow under one head, instead of three, and forms a reservoir having
a capacity of nearly 7,000 acre-ft. with a 10-ft. draw-down. Detailed studies will
be necessary to determine the unit cost per horsepower developed under the three
schemes. If scheme C is followed about 30,000 cubic yards more of concrete
would be required than would be used for the three smaller dams, but there would
be a saving in the cost of two powerhouses and 1,400 ft. of canal or pipe line.
However, about 400 acres of good agricultural land, the greater part of which is
now irrigated, would be flooded, and also the bridge on the road between Buhl,
Wendell, and Gooding.
UPPER SALMON FAIIS SITE, IDAHO (12GS 5)

In sees. 34 and 35, T. 7 S., and sees. 2 and 3, T. 8 S., R. 13 E., Snake River has
cut through the basalt, dropping a distance of 75 ft. in \% miles and forming Upper
Salmon Falls and Dolman Rapids. Near the foot of the rapids the river turns
abruptly to the south, then bends gently to the north and flows into the pond
water of the Idaho Power Co.'s development at Lower Salmon Falls (12GS 1).
(See pi. 12, mile 584 above mouth, for profile, and Water-Supply Paper 347, pi.
1, G, mile 149.5 above Enterprise, for plan of river.)
In 1907 the Great Shoshone & Twin Falls Water Co. started to develop this
site. Construction was begun on a canal on the left bank that was to extend from
the head of the upper rapids, in approximately the SWXNE>4 sec. 2, to a point
in the NW}<NW>! sec. 3, T. 8 S., R. 13 E. Work was performed at intervals
through 1912. In 1913, owing to financial difficulties, the project was abandoned
with the canal partly completed. During 1931 the Idaho Power Co. again
started construction operations. An application to the Federal Power Commission for a preliminary permit, made by the Idaho Power Co. on July 7, 1920, was
canceled March 10, 1924.
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Altitude of head water, 2,885 ft.; of tail water, 2,805 ft.; gross head, 80 ft. A
diversion dam 5 ft. high and about 1,000 ft. long would contain about 5,000 cubic
yards of material. A canal 8,000 ft. long is only partly constructed.
The falls and rapids in this stretch are formed by several benches of basalt.
The upper bench, which is perhaps 4 ft. thick, forms the crest of the falls at the
2,875-ft. contour. This contour is a sinuous line, owing to the fact that the crestforming ledge has been plucked away irregularly. If a dam is to be constructed on
this thin ledge an investigation should be made to determine whether there are
any openings above the line of the dam that would admit water to the surface of
parting beneath this cap and thus endanger the safety of the structure, owing to
hydraulic p'ressure. This danger would not be great, because the proposed dam
would not be very high. In order to protect the capping ledge from destructive
plucking, either the dam should be placed on the second ledge or the break should
be protected. Though the ledge of basalt extends across the river at the head of
the falls, bedrock is understood to be 90 ft. below the water surface at a point less
than a quarter of a mile upstream. Such irregularities in the basalt surface make
a careful investigation desirable, in order to determine the thickness and character
of the basalt at the dam site.
The large increase in flow of the Snake River between the Kanoka Rapids site
(12GS 4) and this site results from the inflow of Briggs, Banbury, Box Canyon,
Sand, Snowbank, Thousand, Bickel, and other smaller springs. The estimate of
flow at the site is based on the records from 1921 to 1930 at the gaging station
near Hagerman less than a mile upstream.
LOWER SALMON FALLS PLANT INCREASE, IDAHO (126S 1)

The output of the Lower Salmon Falls developed plant (see pp. 200-201) could
be increased by the construction of a new dam raising the water level about 15 ft.
above the present crest, which would back the water to a small extent on the
Dolman rapids.
SITE 12HA 1, IDAHO

In the first 22 miles below the mouth of Big Wood River the Snake River flows
again in a narrow box canyon cut in the basalt. The total fall is 218 ft., or at a
rate of 10 ft. to a mile. Three sites were examined in this stretch, the first one
below the mouth of the Big Wood River being in sec. 7, T. 6 S., R. 12 E. (see
sheet 2, Miscellaneous dam sites, Enterprise to Minidoka, for map of dam site;
pi. 13, mile 563 above mouth, for profile; and Water-Supply Paper 347, pi. 1, F,
mile 127.6 above Enterprise, for plan of river.)
At this site the river cuts through basalt, and no other material is exposed for a
distance of 100 ft. or more above the water level. This basalt is much older than
the flows that form the rim of the canyon, and either it is much more readily
weathered or it was exposed to weathering for a long period before it was covered
by silt and the younger lava. This old basalt crops out along the river bed for a
mile below the dam site and for some distance upstream. Where it has been
subjected to the recent scour of the river the rock is essentially unweathered.
Below the dam site there are no exposures more than a few feet above the river.
The river bed shows a broad floor paved by practically unweathered rock, and
within this floor there is a narrow channel deep enough to carry the whole stream
at low stage. Above the high-water level the rock is markedly decomposed, and
the ready attack by weathering explains perfectly the development of steeply
graded side slopes.
Although the basalt is greatly weathered, rock suitable for foundations would
probably be found near the surface. The geologic features of the site appear to
be exceptionally good, and in the absence of borings there is no indication that
excessive leakage through the rock will occur. A dam could be constructed that

240

WATER UTILIZATION IN THE SNAKE RIVER BASIN

would raise the water to the altitude of the mouth of the Big Wood River, at
which the tail water of the Malad plant (12GT 3; see p. 206) limits the head.
Altitude of head water, 2,725 ft.; of tail water, 2,595 ft.; head 130 ft. On the
assumption that bedrock is at an altitude of 2,570 ft., a concrete dam designed for
a 10-ft. overflow and adequate side anchorages would contain about 115,000
cubic yards of material.
In the 36-mile stretch of Snake River between the Hagerman and King Hill
gaging stations occur the springs that contribute to the flow of the Big Wood
River near its mouth and are the source of Riley, Kearns, Billingsly, and Sullivan
Creeks. The total measured discharge of these streams, after allowing for diversion for irrigation, is between 1,100 and 1,200 sec.-ft. The total inflow
between the two gaging stations is about 2,000 sec.-ft. Apparently there is also
a miscellaneous inflow averaging between 20 and 25 sec.-ft. to the mile between
the two stations. Little visible inflow occurs below the mouth of the Big Wood
River.
SITE 12HA 2, IDAHO

Topographic and geologic features seem favorable at a point in the S% sec. 15,
T. 6 S., R. 11 E., for a dam having a maximum head of 80 ft. Above this altitude the section widens considerably. A dam of this height is considered infeasible,
as it would raise the water 45 ft. onto undeveloped power site 12HA 1. A dam
having a head of 30 ft. could be built and still permit the development of site
12HA 1. (See sheet 2, Miscellaneous dam sites, Enterprise to Minidoka, for map
of dam site; pi. 13, mile 559 above mouth, for profile; and Water-Supply Paper
347, pi. 1, F, mile 124 above Enterprise, for plan of river.)
The bedrock at this site is covered with gravel and talus deposits. At several
points near the site fossil-bearing stratified silt is exposed at high-water level. It
seems likely, therefore, that stratified sedimentary beds will be found at the site
overlain by loose materials. Sufficient observations have not been made in this
vicinity to determine definitely the relations between the different sets of rocks
that appear at different places; but observations indicate that some of the bedded
sedimentary rocks were deposited above an irregularly eroded body of basalt,
which crops out on the north side of the river in a prominent knoll west of Swiss
Valley Orchards and at several points on the west side of the river. If the silt
exposed at the site lies above an ancient surface eroded in this body of basalt,
it may be that the river is flanked by this rock. If this is true both the lake beds
and the basalt would be found in preparing end foundations at the dam site.
The structure is topographically favorable for exploration either by tunnel or
by drilling.
The unit cost would probably be large, and the logical scheme would seem to
be to develop the next site downstream (12HA 3) to the tail water of site 12HA 1,
thus drowning out site 12HA 2.
SITE 12HA 3, IDAHO

In sec. 29, T. 5 S., R. 11 E., conditions seem favorable for the construction of
a dam. (See sheet 2, Miscellaneous dam sites, Enterprise to Minidoka, for map
of dam site; pi. 13, mile 553 above mouth, for profile; and Water-Supply
Paper 347, pi. 1', E, mile 118.3 above Enterprise, for plan of river.) The lava
flow that constitutes the outer rim rock upstream declines to the west, so that 2
miles downstream its top is not more than 50 ft. above the river. At the site the
basalt layer forms a sharp cliff about 30 ft. high. This vertical scarp is apparently
due to the pressure of granite immediately underneath the basalt. Below a gravel
bed there is a steep slope to the river, which at low stage occupies a narrow channel cut in the lower layer of basalt. The gravel appears to be local in occurrence,
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for it is absent in cliffs upstream, where the rim-rock lava rests directly on another
flow of lava.
At the site the depth and shape of the bedrock channel can be conveniently
explored by means of a diamond drill. The extent of the gravel bed under the top
ledge may have a bearing on the feasibility of the site. The valley widens and
the slope decreases a short distance downstream, and there are no known feasible
dam sites in the 46-mile stretch between this site and Crane Falls. The topography at the dam site limits the height of the dam to 120 ft. Such a dam would
raise the water onto site 12HA 1 and drown out site 12HA 2. The most feasible
height of dam is apparently 70 ft., which will back water to site 12HA 1.
Two different schemes have been considered (A) head water extending to
site 12HA 2; (B) head water extending to site 12HA 1.
Potential po'wer at site 1%HA 8
Horsepower
Scheme

A... ........ _ ...
B...... ...............

Altitude
of head
water

Feet
2,555
2,585

Altitude
of tail
water

Feet
2,515
2,515

Gross
head

Feet
40
70

With present flow

With future flow

90 percent 50 percent
cent of
cent of
time
time

90 percent 50 percent
cent of
cent of
time
time

21,500
37,500

35,500
62,000

23,400
41,000

25,300
44,200

CRANE FALLS SITE, IDAHO (12HA 4)

On June 27, 1908, Joseph A. Mineau acquired rights under the act of March 3,
1891 (26 Stat. 1095), for a canal and right of way along the south bank of the Snake
River in sees. 22 and 23, T. 5 S., R. 5 E. The contemplated plan of development
was to divert a portion of the flow of the Snake River into a canal and use it under
a head at the foot of the rapids. The scheme was changed, and a dam at the foot
of the rapids was proposed. The reservoir was to be used to create head, and the
current generated was to be used to operate pumps for irrigation. Before action
was taken by the Interior Department on the new scheme, the Crane Falls Power
& Irrigation Co. was incorporated and acquired all the Mineau rights. The
irrigation company relinquished the canal rights and filed application for the
reservoir site. After hearings, at which it was stated that the question might
arise whether all the power was used solely for irrigation, the Gem Irrigation Co.,
which was to be the largest user of the power, was substituted as applicant and
succeeded to all rights of the Crane Falls Co. The application was then granted
to the Gem Irrigation District on March 1,1912. During 1911 and 1912 construction work was carried on by Smith, Carey & Chase, engineers. A concrete wing
was constructed on the left bank of the river, cofferdams were built and excavations were made for the power house, dam foundations, and abutments. Bids were
let and purchases made for three turbines designed to develop 3,000 horsepower
under a head of 27 feet. Owing to financial difficulties the construction work
was discontinued in October 1912.
In the 46 miles upstream from Crane Falls the Snake River has an average slope
of less than 2 ft. to a mile. In the W^ sec. 23 the river has cut through the basalt
and in a distance of 2,000 ft. drops 15 ft. (See sheet 1, Miscellaneous dam sites,
Enterprise to Minidoka, for map of dam site; pi. 13, mile 508 above mouth, for
profile; and Water-Supply Paper 347, pi. 1, C, mile 72.4 above Enterprise, for plan
of river.) The water surface is 600 ft. wide at the head of the rapids and 300 ft
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wide at the foot. It was proposed to construct a dam in the EJi sec. 22, at the foot
of the rapids, having a crest length of 600 ft. and a core wall 400 ft. long at right
angles to the south end of the dam and the adjacent power house. If it is assumed
that excavation must be made to a depth of 30 ft. for the entire width of the dam,
a 30-ft. dam raising the water to the 2,445-ft. contour would contain about 36,500
cubic yards of concrete.
Excavation for the abutment on the right reveals a deep body of jumbled rocks,
including river-borne boulders and fragments from the neighboring cliffs. The
depth of this material is not known. If it is thin, excavation for the side foundations should be carried to bedrock; otherwise, special precautions would be necessary to prevent excessive leakage, with accompanying danger of failure. At points
1 mile above and 1 mile below the site a basalt flow extends across the channel.
The top of the same flow probably lies within 10 or 15 ft. of the low-water surface.
It is not known whether any drilling was done at the time the original plans were
drawn. If the basalt is not found near the surface and it becomes necessary to
construct on a ground foundation, cut-off walls will be necessary to prevent excessive leakage, and the downstream toe should be protected against scour.
Altitude of head water, 2,445 ft.; of tail water, 2,415 ft.; gross head, 30 ft.
HALLS FEBEY SITE, IDAHO (12HA 5)

This site is in sec. 12, T. 5 S., R. 4 E. (See sheet 1, Miscellaneous dam sites,
Enterprise to Minidoka, for map of dam site; pi. 13, mile 502 above mouth, for
profile; and Water-Supply Paper 347, pi. 1, C, mile 66.3 above Enterprise, for plan
of river.) Rock is not exposed on the lower slopes of the canyon, but there is a
marked bench about 200 ft. above the river which is believed to represent a thick
layer of basalt. A similar layer in a corresponding position at the mouth of
Canyon Creek, a mile below Halls Ferry, and another on the north side of and a
mile back from the river at a point 5 miles above the site strengthens this belief.
In general such flows of basalt are intercalated in lake beds, so that it is a warranted
inference that such bedded deposits constitute bedrock at the ends of the proposed
dam. To judge from the appearance of the surface, no great bulk of material
would have to be moved in order to reach impervious strata. The bed of the
river at this site is paved with large blocks of basalt, but it is not possible to
determine merely by inspection whether these are indigenous or of exotic derivation. Everywhere in the vicinity the slopes are covered by rough talus of basalt,
so that the pavement may have been formed from loose boulders, though it more
likely represents the upper part of a lava layer. The origin of this pavement
can be ascertained by a small amount of exploration.
The hidden lava layer that forms the 200-ft. bench constitutes the source of
several strong springs. From Crane Falls to Halls Ferry the dip of the rock
layers appears to be almost the same as the grade of the valley, but west of Halls
Ferry the rocks dip more steeply. The topographic features at the site are feasible
for a dam 105 ft. above the water surface. Such a dam would, however, flood
upstream about 35 miles and inundate considerable irrigated land adjacent to
the river in Tps. 5 and 6 S., R. 7 E., and T. 6 S., R. 8 E. Such a scheme is probably
not feasible, and two other schemes are proposed (A) raising the head water to
the 2,415-ft. contour and backing the water to the foot of the Crane Falls site
(12HA 4); (B) raising the head water to an altitude of 2,450 ft., which would
drown out the Crane Falls site and utilize all the head available at that point.
For scheme A a dam designed for a 10-ft. overflow would contain about 18,600
cubic yards, and for scheme B about 45,900 cubic yards. The present and future
flow is assumed to be the same as for the Crane Falls site (12H A 4).
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Potential power at Halls Ferry site
Horsepower
Scheme

Altitude of Altitude of
head water tail water Head

With present flow

With future flow

90 percent 50 percent 90 percent 50 percent
of time
of time
of time
of time
A. ._.........._,_..
B _____ . ..........

Feet
2,415
2,450

Feet
2,375
2,375

Feet
40
75

22,400
42,000

36,000
67,000

24,000

45,000

26,900
50,400

CKOCKEK SITE, IDAHO (12HC 1)

This site is in sec. 10, T. 4 S., R. 2 E. (See sheet 1, Miscellaneous dam sites,
Enterprise to Minidoka, for map of dam site; pi. 13, mile 476 above mouth, for
profile; and Water-Supply Paper 347, pi. 1, B, mile 41, above Enterprise, for plan
of river.) The left bank at this site is composed of gravel and stratified lake beds,
which might afford satisfactory anchorages for a dam after a moderate amount
of surface material had been removed. On the right bank there is a pile of loose
lava blocks that probably worked down from the neighboring cliffs, although it
has a very artificial appearance. On this side considerable material would
probably have to be removed to provide end foundations in the sedimentary
bedrock. A mile or more above this site a ledge of basalt extends down to the
level of the river. Apparently there is a general low dip to the northwest, so
that this basalt lies below the sediments at the dam site. When the cross section
is explored by means of drilling it may prove desirable to determine the top of the
basalt layer. A dam more than 15 ft. high would flood considerable irrigated
land in T. 4 S., R. 2 E., and T. 5 S., R. 3 E., and as other sites are available that
would not flood irrigable lands, this site apparently has little present value.
GUFFEY SITE, IDAHO (12HC 2)

This site is in sec. 36, T. 1 S., R. 2 W. (See sheet 1, Miscellaneous dam sites,
Enterprise to Minidoka, for map of dam site; pi. 13, mile 448 above mouth, for
profile; and Water-Supply Paper 347, pi. 1, A, mile 13.5 above Enterprise, for
plan of river.) The bedrock consists of stratified lake beds, and materials of
this kind are exposed in a deep ravine on the left bank about \% miles above the
site and form the slope from the river to a height of perhaps 350 ft. They are
capped by heavy layers of volcanic agglomerate underlain by massive basalt,
which together form high cliffs near the river on the left side and several buttes
back from the river on the right side. Bedrock is not exposed in the immediate
vicinity of the dam site. On the left bank the stratified layers are covered by
heavy talus derived from the neighboring cliffs, and on the right bank they are
hidden by a deposit of alluvial gravel. The river bed is formed by gravel
of unknown depth. Final plans for a dam at this site should not be made until
the subsurface has been fully explored and the depth of the bottom gravel determined. If the gravel is deep a type of dam might be constructed which would
permit water to percolate through the bottom gravel without danger to the
structure. If the gravel is shallow the foundation of a concrete structure or the
core of an earth dam can be laid on bedrock, and it should be entirely feasible to
make water-tight connections, inasmuch as the materials of the stratified lake
beds are very fine grained. There appears to be only a thin veneer of gravel on
the left bank of the river, so that the shore anchorage at this end could readily
be made tight against bedrock; but the depth of this gravel must be definitely
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determined by exploration. The talus on the right bank must also be explored
to determine whether or not the anchorage at this point would rest against
bedrock.
The height of development at this site is limited by the Swan Falls development
(12HC 1) of the Idaho Power Co. (see p. 201), having & tail-water altitude of
about 2,290 ft. For complete noninterference with this site, the head water
should probably not be raised above a normal altitude of 2,280 ft. The altitude
of the tail water would be 2,253 ft., and the head would be 27 ft. An overflow
dam, if bedrock is 30 ft. below the water surface, would contain about 31,900
cubic yards of material.
WEISBR TO iLEWISTOJN
GENERAL FEATURES

Few people have traversed the Snake River where it flows northward and for 200 miles forms the boundary between Idaho and
Oregon and for 30 miles the boundary between Idaho and Washington. Below the mining town of Homestead, Oreg., the river has
cut through the mountain ranges that blocked its way to the Columbia River and flows in the deepest, narrowest canyon in the United
States with a volume and gradient entirely comparable with that of
the Colorado River in Cataract, Marble, and Grand Canyons or the
Green River between Hells Half Mile and Disaster Falls.
It has long been known that this portion of the Snake River contains large potential water powers, but until 1920 no detailed surveys
or examinations covering the entire stretch of the river had been made
to determine their location or extent.
In 1920 the Geological Survey made a map of the river between
Huntington, Oreg., and Lewiston, Idaho. The writer was detailed to
accompany the party and to report on the power and other features.
The party left Huntington August 3 and arrived at Lewiston November 3. The results of the river and dam-site surveys are published in
17 sheets entitled "Plan and profile, Snake River, Lewiston, Idaho,
to Huntington, Oreg." Much of the following text is taken from
Water-Supply Paper 520-C, "Power resources of Snake River
between Huntington, Oregon, and Lewiston, Idaho," by the writer.
There are no geologic reports covering the entire canyon section
below Huntington. According to C. P. Ross:
Along this part of its course the Snake River is mainly incised in pre-Tertiary
rocks, although Columbia River basalt borders it along considerable stretches,
and in places, particularly between Robinette and Homestead and for some distance above Lewiston, the basalt persists to some depth below the present water
level. The possibility of leakage at the lower contact of the basalt and also in
the permeable strata must be considered, but much of this lava is sufficiently
massive to be a fairly satisfactory foundation rock for dams. There is some
alluvium in the bed of the river, but in most places this is probably not deep
enough to constitute a serious problem. The pre-Tertiary rocks include argillite,
limestone, lava, and tuff and locally instrusive rocks, mostly much altered and
ranging in age from Carboniferous or possibly older to Triassic and possibly
Jurassic. Most of them would make satisfactory foundation rocks, but at indi-
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vidual sites the possible presence of shattered, friable, or soluble beds must be
considered. It is probable that the Snake River locally traverses faults, and some
of these may constitute lines of weakness.

Between the Oregon Short Line Railroad bridge near Huntington,
Oreg., the point where the river survey began, and Homestead, the
Snake River is paralleled on the west bank by the Homestead branch
of the Oregon Short Line Railroad. The track is 30 to 50 feet above
the water surface. The total fall throughout the 60-mile stretch
between Huntington and Homestead is 375 feet, or an average fall of
6.2 feet to the mile.
Between Homestead and the mouth of Kinney Creek the valley
and the river narrow gradually. The average fall of the river in this
stretch is 7.2 feet to the mile.
Near Kinney Creek, 115.6 miles above Lewiston, the river enters a
canyon generally known as Hell's Canyon. Aside from the impressive
boldness and height of the steep walls, perhaps the most striking
feature of the canyon is the extreme roughness of the solid rock faces.
(See pi. 16, A, B.) Where not vertical the walls are in many places
badly ruptured and much steeper than the angle of repose, a condition
generally conducive to rock slides or avalanches. This condition
would make blasting for construction especially hazardous at many
places and would also tend to impose a very heavy maintenance
charge on any railroad through the canyon. The river in this section
narrows in places to less than 100 feet. The average fall through
Hell's Canyon is 12.8 feet to the mile (pi. 15, B).
Between Rush Creek and Kloptant Creek (mile 92 to mile 77 above
Lewiston) the valley and river are generally wider than' in Hell's
Canyon. (See pi. 17, A.) The rocks apparently contain minerals,
as claim monuments and evidences of old workings were observed at
short intervals.
Between miles 77 and 74 above Lewiston the valley widens to
nearly 4,000 feet at a level 300 feet above the river surface, compared
to a width of 700 feet or less upstream and downstream. This is
the only opening of any size in the canyon. The river through this
stretch has an average fall of 11 feet to the mile.
One mile downstream from Pittsburg Bar the side walls again close
in, and between Pleasant Valley and High Ridge Creeks (mile 74 to
mile 67), the river flows in a narrow V-shaped canyon, almost boxed.
The sides are steep, and vertical bluffs at short intervals make travel
along either bank almost impossible. The average fall of the river
is 7.8 feet to the mile.
Between High Ridge and Thorn Creeks (mile 67.1 to mile 60.4) the
river has a westerly course and is generally wider than above and the
side walls open somewhat and are not so high. The columnar basalt
is again exposed at the water's edge. The average fall is 7.9 feet to
the mile.
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Between Thorn and Cherry Creeks (mile 60.4 to mile 46) the
river narrows and except for an occasional strip of bench land flows
in a canyon almost boxed and difficult of access except by boat.
The Imnaha River, the largest tributary from the Oregon side below
the mouth of the Powder River, enters the Snake 52.5 miles above
Lewiston; and the Salmon River, the only tributary of any size from
the Idaho side below Weiser River, enters 49 miles above Lewiston.
(See pi. 17, B.) Both of these large tributaries flow in narrow canyons near their mouths, that of the Imnaha being almost boxed.
The average fall of the river in this stretch is only 8.7 feet to the mile.
Between Cherry Creek and Lewiston the canyon walls recede and
become much lower, and the river gradually widens to nearly 1,000
feet. Columnar basalt forms a considerable part of the side walls,
although near the mouth of China Garden Creek (mile 37) granite
has been quarried for building stone, and opposite the mouth of the
Grande Ronde River there are large deposits of limestone. The
Grande Ronde enters from the Washington side at mile 29.5. The
average fall of the river in this 46-mile stretch is 2.7 feet to the
mile. At Lewiston the Clearwater River enters and the Snake turns
westward to the Columbia.
Estimated flow of Snake River between Homestead and Lewiston, in second-feet
Present

Between mouth of Salmon Kiver and Lewiston.. _______

Future

90 percent of
time

50 percent of
time

90 percent of
time

8,000
13,300

16,500
21,500

8,000
13,000

50 percent of
time
11,600
18,000

The minimum daily flow occurs during August. A minimum flow
of 5,100 second-feet occurred August 5, 1924. The normal low-water
period occurs without exception during the later part of the irrigation season and lasts for about 3 months. The total inflow between
Weiser and the mouth of the Salmon River during the irrigation
season probably does not exceed 200 second-feet. This inflow
comes principally from the basins of the Powder, Burnt, and Imnaha
Rivers. The minimum flow of the Salmon River, unlike that of
the middle Snake, occurs during the winter; consequently the minimum flow of the Snake River below the mouth of the Salmon River
is comparatively large. From a study of the flow of the Snake
River at Weiser, of the Salmon River at Whitebird, and of the
Snake River as recorded by the United States Weather Bureau
gage at Lewiston, it is estimated that the absolute minimum flow
of the Snake below the mouth of the Salmon is about 7,000 secondfeet, and that the minimum mean monthly flow is between 8,000
and 9,000 second-feet.

U.S. GEOLOGICAL SURVEY

WATER-SUPPLY PAPER 657

SNAKE RIVER IN HELLS CANYON, OREGON-IDAHO.
Figures in circles indicate mileage from Lewiston, Idaho.

PLATE 16
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WATER-SUPPLY PAPER 657

PLATE 17

A. SNAKE RIVER IN VICINITY OF PITTSBURG BAR, OREGON-IDAHO.

B. SNAKE RIVER AT JUNCTION WITH SALMON RIVER.
Figures in circles (-in both views) indicate mileage from Lewiston, Idaho.
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, The earliest spring flood at Weiser during the period 1911 to 1920
w&s 58,400 second-feet and occurred March 22, 1916; the latest was
63,400 second-feet and occurred June 24,1918; the largest was 83,100
second-feet and occurred May 23, 1921. Records collected by engineers of the Idaho Power Co. during the period 1908 to 1913 indicate
that on March 3 and 4, 1910, a flow of about 130,000 second-feet
occurred at the site of the Ox Bow power plant (12HK 1). The
peak at Weiser on this date must have been somewhat over 100,000
second-feet. This flood was due to the fact that a heavy snow cover
on the basin between Weiser, Idaho, and Copperfield, Oreg., was
suddenly melted by a chinook accompanied by rain. It is believed
that the maximum flood at Weiser is about 150,000 second-feet*
Almost without exception the maximum stage occurs on the Snake
River at Weiser and Lewiston and on the Salmon River at Whitebird within the same period of 2 or 3 days. This coincidence is
very significant, as the resulting flood in the canyon below tib«
mouth of the Salmon must be nearly the sum of the maximum
flow of the Salmon and of the Snake above the Salmon. A study
of the records indicates that a flood of 300,000 second-feet may be
expected in the Snake River below the mouth of the Salmon.
The river between Homestead and Lewiston has certain general
features that make it a possible source of large blocks of power. The
flow is well sustained, the gradient is steep, the cross section is comparatively narrow, and the geologic formation throughout the
greater part of the canyon would probably make good foundations
for a dam of any height. On the other hand, construction would
be difficult and undoubtedly expensive, for the working quarters
would be cramped, and material would have to be transported long
distances. The river is also subject to occasional large floods, and
the problem of by-passing flood water, both during construction and
after the dam is completed, will require very careful engineering.
In developing many of the sites a railroad to transport materials
will be necessary, and if the power project has to bear this expense
in addition to the cost of the power development the unit cost per
horsepower will be high. If, however, a railroad is constructed
between Homestead and Lewiston at such a height that it will not
interfere with the development of water power, the construction of
dams will be facilitated. High dams will probably be more feasible
than low dams, but on the other hand if dams are built so high that
flood waters cannot pass with safety over the crests, tunnels or other
artificial spillways will have to be constructed at considerable cost.
No sites were located at which it would be possible to construct
large rock-fill dams and divert at small expense flood waters through
short tunnels across narrow necks. Even if such sites were found,
50503 3fi 17
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the problem of making rock dams water-tight would be difficult,'
for comparatively little silt is carried in the water, and there is little
dirt on the river bottom or sides that could be moved.
As far as known there are no available records of borings to determine the depth to bedrock in the canyon. Until detailed geologic
investigations and borings are made to determine depth and character of the bedrock and side walls, the sites herein described are
necessarily tentative.
No dam-site surveys were made in the stretch of the river paralleled
by the railroad between Huntington and Homestead. In this stretch
the side walls consist of more or less columnar basalt and the river bed
is alluvial material of unknown depth. The height of any dams in
this stretch would be limited by the railroad, which is 25 to 50 feet
above the water surface. On account of the geologic conditions
the cost of construction would be high. Three sites were found
above Homestead, however, which may be worth further investigation.

12HK1
12HK2
12HK3
12HK4
12HK5
12HK6
12HK7
12HK8
12HK 9
12HK10
12HK11
12HK 12
12HK 13
12HN1
12HN2

Index
no.

Miles
286.3
284.3
276.7
264.2
261.8
259.7
253.2
242.0
238.2
236.7
224.5
218.4
193.7
191.7
182.5

Distance
above mouth *

.... .do..
_
do
.
. .do. .
.....do.... ...
.do.
-....do..........
do.....do...... _
. .do..
.
.....do. ......
..... do-.
..do .......
.do- ...

Idaho-Oregon ...

State

852

Feet
25
25
30
50
65
75
150
280
325
350
475
540
190
220
260

Gross
head

8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,100
13,300

Q90

16,600
16,500
16,500
16,500
16,500
16,500
15,500
16,500
16,500
16,500
16,500
16,500
16,500
16,600
21,500

Q50

Second-feet

656,200

16,000
16,000
19,200
32,000
41,600
48,000
96,000
179,000
208,000
224,000
304,000
336,000
122,000
142,000
277,000
1,230,000

33,000
33,000
39,600
66,000
85,800
99,000
198,000
369,000
420,000
462, 000
628,000
694,000
251,000
292,000
447,000

90 percent 50 percent
of time
of time

Horsepower

8,000
8,000
8,000
8,000
. 8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,000
8,100
13,000

Q90

11,600
11,600
11,600
11,600
11,600
11,600
11,600
11,600
11,600
11,600
11,600
11,600
11,600
11,800
18,000

Q50

Second-feet

649,200

16,000
16,000
19,200
32,000
41,600
48,000
96,000
179,000
208,000
224,000
304,000
336,000
122,000
142,000
270,000

928,600

23,200
23,200
27,800
46,400
60,300
69,600
139,000
260,000
302,000
325,000
441,000
487,000
176,000
208,000
374,000

90 percent 50 percent
of time
of time

Horsepower

With future flow

To refer this mileage to that shown on Plan and profile, Snake River. Lewiston to Huntington, subtract 141 (distance from mouth to Lewiston),
* Total includes only sites that will utilize full fall of river. .
.*.....

Total » __ .............. ....

Squaw Creek _____________
Hominy Creek..... ___ . ___ . ...
Corral Creek ____ ................
Imnaha River.. ____ . ...........
Mountain Sheep Creek ____ ......
Coon Hollow. ........................

Nelson Creek __ . __ .-. .. . _
Thirtytwo Point Creek __ ... __ .
Granite Creek. -.... _ .. _

Name

With present flow

Undeveloped power sites on Snake River, Weiser to Lewiston
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SITE 12HK 1, IDAHO-OREGON

In a section extending from a point between the SEJ4 sec. 2, T. 17 N., R. 5 W.
Boise meridian, Idaho, to a point in the SE% sec. 25, T. 8 S., R. 47 E. Willamette
meridian, Oreg., basalt appears on both sides of the river, and this section may
constitute a dam site. (See pi. 13, mile 286 above mouth, for profile, and sheet
H, Plan and profile, Snake River, Lewiston to Huntington, mile 145.3.) The
altitude of low water is approximately 1,798 ft., and that of the railroad about
1,834 ft. A dam having a head of 25 ft., if properly equipped with gates for
handling flood flows, could probably be maintained without interference with the
railroad. The width of the section at the water surface is about 370 ft. and at the
1,830-ft. contour about 620 ft. A 25-ft. dam would back the water about 7 miles.
Whether this site is feasible will depend largely upon the porosity of the columnar
basalt on the Oregon side and the depth of alluvial fill over the bedrock.
SITE 12HK 2, IDAHO-OREGON

In a section extending from a point in sec. 36, T. 18 N., R. 54 W. Boise meridian,
Idaho, to a point in sec. 19, T. 8 S., R. 48 E. Willamette meridian, Oreg., basalt
occurs on both sides of the river. (See pi. 13, mile 284 for profile, and sheet G,
Plan and profile, Snake River, Lewiston to Huntington, mile 143.3, for plan of
river.) This section constitutes a poor site and is probably not worth further
investigation. The altitude of the river at low water is about 1,783 ft. and that of
the railroad about 1,820 ft. The width of the section at the water surface is about
220 ft. and at the 1,820-ft. contour about 640 ft. A dam having a head of 25 ft.,
if properly equipped with flood gates, could be maintained without material
interference with the railroad. Water would be backed upstream about 5 miles
and would drown out site 12HK 1. Of the two sites 12HK 1 seems to have the
better physical features.
SITE 12HK 3, IDAHO-OREGON

In a section extending from a point in the SE# sec. 29, T. 19 N., R 4 W, Boise
meridian, Idaho, to a point in the SE% sec. 16, T. 7 S., R. 48 E. Willamette meridian, Oreg., fairly compact basalt occurs on both sides of the river, and this
section constitutes the best site observed between Huntington and the Ox Bow.
(See pi. 13, mile 277, for profile, and sheet G, Plan and profile, Snake River,
Lewiston to Huntington, mile 135.7, for plan of river.) The railroad passes the
abutment on the Oregon side through two short tunnels. The basalt on the Idaho
aide seems particularly compact; on the Oregon side it is slightly seamed. The
altitude of the water at low and high stages is 1,712 and 1,727 ft.; that of the
railroad is 1,756 ft. The width of the section at the water surface is 250 ft. and
at the 1,750-ft. contour 430 ft. A dam 30 ft. in height might be maintained
without material interference with the railroad. Such a dam would back water
4 miles and would not interfere with other sites upstream.
SITE 12HK 4, IDAHO-OREGON

From a point in the NWK sec. 23, T. 20 N., R. 4 W. Boise meridian, Idaho, to a
point in the NW}4 sec. 12, T. 6 S., R. 48 E. Willamette meridian, Oreg., rock crops
out on both sides of the river. (See pi. 13, mile 264, for profile, and sheet F,
Plan and profile, Snake River, Lewiston to Huntington, mile 123.2, for plan of
river.) The rock appears to be badly seamed and fractured at the surface, and
considerable would have to be removed before compact rock would be reached.
Altitude of water surface at low water, 1,620 ft.; at ordinary high water, 1,635
ft.; at maximum high water, 1,650 ft. Width of section at water surface, 240 ft.;
at the 1,670-ft. contour, 520 ft. The head that can be developed at this site is
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limited by the altitude of the railroad at Homestead (see pi. 11, B) (about 1,680
ft.) and by the tail water of the Ox Bow power plant (12HK 1). Water could
be raised to an altitude of 1,670 ft. and a head of 50 ft. obtained.
NELSON CREEK SITE, IDAHO-OREGON (12HK 5)

In T. 20 N., R. 4 W. Boise meridian, Idaho, and T. 5 S., R. 49 E. Willamette
meridian, Oreg. (unsurveyed). One mile downstream from the boundary between
Wallowa and Baker Counties, Oreg., a survey was made on a scale of 1 in. to
200 ft., with a contour interval of 10 ft. (See pi. 13, mile 262, for profile, and sheet
J, Plan and profile, Snake River, Lewiston to Huntington, for map of dam site,
and Sheet F, mile 120.8, for plan of river.) The site was surveyed largely because
of the narrow cross section. The side walls are but slightly fractured. On the
Idaho side the rock slope breaks at about 70 ft. above the water, and a grasscovered slope extends at an angle of 45° up several hundred feet to a nearly vertical
rock face. The abutment on the Idaho side appears to be bedrock and not a
slide. The rock wall on the Oregon side extends at a uniform slope for several
hundred feet. Altitude at low water, 1,607 ft.; at ordinary high water, 1,622 ft.;
at maximum high water, about 1,630 ft. The head at the site is limited by the
altitude of the railroad at Homestead and of the tailrace of the Ox Bow power
plant. A head of 65 ft. could be obtained without interference with either the
railroad or the power plant, but such development would drown out site 12HK 4.
SITE 12HK 6, IDAHO-OREGON

The site lies between Spring Creek, on the Oregon side, and Eckels Gulch, on
the Idaho side, and extends from a point in the SW>£ sec. 31, T. 21 N., R. 3 W.
Boise meridian, Idaho, to a point in T. 5 S., R. 49 E. Willamette meridian, Oreg.
(unsurveyed). Though the rock walls are badly seamed and fractured, it appears
that a compact surface could be easily uncovered. The river is pooled and
apparently is deep. The low water altitude at the site is 1,595 ft. No detailed
dam-site surveys were made here. (See pi. 13, mile 260, for profile, and sheet F,
Plan and profile, Snake River, Huntington to Lewiston, mile 118.7, for plan of
river.) The cross section ranges in width from 190 ft. at the water surface to 430
ft. at the 1,700-ft. contour. Any development at this site should contemplate
the full use of the river to the Ox Bow plant. A head of 75 ft. can be obtained
without interference with the railroad or the Ox Bow plant. Such a development
would flood the canyon to the 1,670-ft. contour and drown out sites 12HK 4 and
12HK 5.
THIBTYTWO POINT CREEK SITE, IDAHO-OREGON (12HK 7)

This site extends from a point about 2,000 ft. upstream from the mouth of
Thirtytwo Point Creek, in T. 21 N., R. 3 W. Boise meridian Idaho (unsurveyed),
and T. 4 S., R. 49 E. Willamette meridian, Oreg. (unsurveyed). A survey was
made of the site. (See pi. 13, mile 253, for profile, and sheet J, Plan and profile,
Snake River, Lewiston to Huntington, for map of dam site, and sheets F and G,
mile 112.2, for plan of river.) The side walls come fairly close together, and
though they are badly seamed and fractured on the surface, a reasonable amount
of excavation should uncover compact rock. The wall on the Idaho side is nearly
vertical and appears more compact than the more sloping and broken Oregon
wall. Altitude of low water, 1,520 ft.; of high water, about 1,556 ft. The water
is pooled at the site by the obstruction that causes the Pine Tree Rapids, at the
mouth of Thirtytwo Point Creek. The maximum head at this site is one that
would flood the valley to an altitude of 1,670 ft., or a head of 150 ft. Such a
development would drown out sites 12HK 4, 12HK 5, and 12HK 6, lying between
this point and the Ox Bow plant.
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GRANITE GREEK SITE, IDAHO-OREGON (12HK 8)

This site is about 2,500 feet upstream from the mouth of Granite Creek. The
section extends from a point in sec. 12, T. 23 N., R. 3 W. Boise meridian, Idaho,
to a point in T. 2 S., R. 49 E. Willamette meridian, Oreg. (unsurveyed). The
canyon wall on the Idaho side is massive and compact, but that on the Oregon
side is broken and covered with slide rock, so that considerable excavation would
be necessary to uncover a compact surface. This site was not surveyed. (See
pi. 13, mile 242, for profile, and sheet E, Plan and profile, Snake River, Lewiston
to Huntington, mile 101, for river plan.) Altitude of low water, 1,390 ft. The
cross section increases from 200 ft. at the water surface to 1,000 ft. at the 1,700-ft.
contour. The type of development will depend upon the head desired, which will
depend in turn upon the cost of one high-head development as compared with two
or more low-head developments. For the purpose of this report a high-head
development is considered. The maximum head possible at the site without
interference with the Ox Bow plant is 280 ft., which would drown out sites
12HK 4 to 7. The fall between site 12HK 7 and this site is 130 ft., which should
be the minimum head utilized.
SITE 12HE 9, IDAHO-OREGON

This site is 6,000 ft. upstream from the mouth of Saddle Creek and extends
from a point in sec. 31, T. 24 N., R. 2 W. Boise meridian, Idaho, to a point in T.
2 S., R. 50 E. Willamette meridian, Oreg. (unsurveyed). The abutment on the
Idaho side is a rock point about 175 ft. high with a saddle about 140 ft. high, which
may be a slip and not bedrock. It will be necessary to make borings or geologic
examinations to determine whether the Idaho side wall will provide satisfactory
abutments. The wall on the Oregon side is little fractured. The altitude of low
water at this site is 1,343 ft. No survey was made of the site. (See pi. 13, mile
238, for profile, and sheet E, Plan and profile, Snake River, Lewiston to Huntington, mile 97.2, for river plan.) The width of cross section ranges from 275 ft. at
low water to 1,160 ft. at the 1,700-ft. contour. Any development at this site
would drown out site 12HK 8, 4 miles upstream. Development to a head of 325
ft., backing the water to the Ox Bow plant, is assumed to be the most feasible, and
the estimates are based on this head.
SQUAW CREEK SITE, IDAHO-OREGON (12HK 10)

This site extends from a point in sec. 20, T. 24 N., R. 2 W. Boise meridian,
Idaho, to a point in T. 2 S., R. 50 E. Willamette meridian, Oreg. (unsurveyed).
It n at the head of a decided rapid, which may be caused by bedrock rather than
by debris washed in by side drainage, and if this is true the site is worthy of special
consideration, as it is the only rapid observed between Huntington and Lewiston
where bedrock seemed to be close to the water surface. This site has the further
advantage that one-half the channel is out of water at low stages, thus facilitating
the placing of foundations. The side walls, though seamed, are not openly
fractured. The altitude of the water at low and medium stages is 1,320 and 1,352
ft. A detailed survey was made of the site. (See pi. 13, mile 237, for profile, and
sheet J, Plan and profile, Snake River, Lewiston to Huntington, for map of dam
site, and sheet E, mile 95.7, for river plan.) A head of 350 ft. would flood the
canyon to the Ox Bow plant and drown out sites 12HK 4 to 9.
HOMINY CREEK SITE, IDAHO-OREGON (12HK 11)

This site is 1,200 feet upstream from the mouth of Salt Creek and extends from
a point in sec. 36, T. 26 N., R. 2 W. Boise meridian, Idaho, to a point in T. 1 N.,
R. 50 E. Willamette meridian, Oreg. (unsurveyed). (See pi. 13, mile 224, for
profile, and sheet E, Plan and profile, Snake River, Lewiston to Huntington, mile
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83.5, for river plan.) At this locality the river makes a sharp bend to the west
and back again. Although the section is wide and the rock on the Oregon side is
badly broken up on the surface, it is possible that an earth- and rock-fill dam could
be constructed in the bend and flood water taken care of by tunnels driven about
2,000 ft. through the rock point on the right bank. The altitude of the water
surface is about 1,197 ft.; width at water surface, 600 ft.; width at 1,700-ft.
contour, about 2,500 ft. A dam 475 ft. high would back water to the Ox Bow
plant.
CORRAL CREEK SITE, IDAHO-OREGON (12HE 12)

A dike of gneissoid granite about 20 ft. thick cuts through the older rocks at
a point about 400 ft. upstream from the line between sees. 4 and 9, T. 26 IX.,
R. 1 W. Boise meridian, Idaho, and extends to a point in sec. 33, T. 2 N.,
R. 51 E. Willamette meridian, Oreg. The canyon walls on both sides rise
nearly vertically 1,000 ft. or more above the surface of the water. The rock
on both sides is fairly free from surface fractures, and it is believed that a very
small amount of excavation would disclose bedrock that would be impervious
under any head. A special detailed survey of this site was made. (See pi. 13,
mile 218, for profile, and sheet J, Plan and profile, Snake River, Lewiston to
Huntington, for map of dam site, and sheet D, mile 77.4, for river plan.) The
altitude of the water surface is 1,145 ft. The width of cross section ranges
from 300 ft. at low water to 1,400 ft. at the 1,700-ft. contour. The size of development at this site may depend somewhat upon the scheme for developing power
by means of a tunnel diverting water from the Salmon River. (See pp. 313-315,)
If this tunnel is constructed without a diversion dam in the Salmon River and
the diverted water is used to augment the flow of the Snake, the altitude of the
top of the dam would be about 1,586 ft., or 440 ft. above low water. Such a
development would leave about 80 ft. of undeveloped head below the Ox Bow
plant, which could be developed by means of site 12HK 5 or 12HK 6. If the
water from the Salmon River is diverted by means of a diversion dam and used
to increase the flow of the Snake, the site could be developed to the 1,670-ft.
contour, creating a head of 525 ft. If the Salmon River tunnel project contemplates the direct diversion into water wheels on the Snake, the site may be
developed up to a 525-ft. head, provided the tailrace from the tunnel project is
downstream from the Corral Creek site. The estimates of potential horsepower
are based on the full development to a head of 525 ft. without reference to the
Salmon diversion scheme.
IMNAHA RIVER SITE, IDAHO-OREGON (12HE 13)

A special dam-site survey was made by engineers of the State of Oregon
from a point about 700 ft. upstream from the mouth of the Imnaha River,
about on the line between sec. 25, T. 29 N., R. 4 W., and sec. 30, T. 29 N., R.
3 W. Boise meridian, Idaho, to a point in sec. 24, T. 4 N., R. 48 E. Willamette
meridian, Oreg. (See pi. 13, mile 194, for profile; sheet C, Plan and profile,
Snake River, Lewiston to Huntington, mile 52.7, for plan of river; and "Oregon's
opportunity in national preparedness ", report by State engineer of Oregon, 1916,
for map of dam site.) Altitude of water surface, 953 ft. Length of dam at
water surface, 180 ft.; at the 1,200-ft. contour, about 943 ft. Detailed surveys
and careful engineering investigation might' show that it would be possible to
discharge flood water into the Imnaha River Canyon near its mouth, or to use
an overflow dam and place the powerhouse in the Imnaha Canyon. Development at this site should not be permitted to drown out the Corral Creek site
(12HK 12); consequently the head is limited to about 190 ft.
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MOUNTAIN SHEEP SITE, IDAHO-OREGON (12HN 1)

A special dam-site survey was made from a point immediately upstream
from Mountain Sheep Creek, in sec. 23, T. 29 N., R. 4 W. Boise meridian, Idaho,
to a point in sec. 11, T. 4 N., R. 48 E. Willamette meridian, Oreg. (See pi. 13,
mile 192, for profile; sheet J, Plan and profile, Snake River, Lewiston to Huntington, fo¥ map of dam site, and sheet C, mile 50.7, for river plan.) This section
is typical of many sites from the mouth of the Salmon River as far downstream
as the mouth of Cottonwood Creek, in sec. 18, T. 30 N., R. 4 W. The rock
walls have no open fractures and should withstand any pressure. It is possible
that a better site might be found immediately above the mouth of the Salmon
River, into which flood water could be discharged through tunnels. Development in this stretch of the river would drown out the Imnaha site (12HK 13),
but should not be permitted to drown out the Corral Creek site (12HK 12).
Consequenlty the head is limited to about 220 ft.
COON HOLLOW SITE, IDAHO-OREGON (L2HN 2)

A dam-site survey has been made by the Engineering Department of the State
of Oregon at a seetknn immediately below Coon Hollow, extending from a point
in sec. 18, T. 30 N., R. 4 W. Boise meridian, Idaho, to a point in T. 5 N., R. 48 E.
Willamette meridian, Oregon (unsurveyed). (See pi. 13, mile 182, for profile;
sheet E, Plan and profile, Snake River, Lewiston to Huntington, mile 41.5, for
plan of river; and "Oregon's opportunity in national preparedness ", report by
State engineer of Oregon, 1916, for map of dam site.) It is not believed to be
better adapted for power development than other sites below the mouth of the
Salmon River but probably was chosen because it marks the lower end of the
narrow portion of the Snake River Canyon. The rock at this site appears
dense and massive and should hold against any pressure. Altitude of water
surfSace at low water, about 872 ft.; at extreme flood stage, 920 ft. Width of
cross section at water surface, 320 ft.; at 1,100-ft. contour, 760 ft. This site
will probably be developed with a high dam; if so, provision should be made
for using the entire fall between the site and the Corral Creek site (12HK 12).
If this method of development is followed a head of 260 ft. can be obtained.
Such a dam would back water up the Salmon River to sec. 34, T. 31 N., R. 2 W.
Boise meridian, Idaho, which would flood the Section Line site (12JJ 6) and
Lower Canyon site (12JJ 7), on the Salmon River.
LEWISTON TO MOUTH
GENERAL FEATURES

The United States Geological Survey has made no surveys or examinations along the Snake River in the stretch between Lewiston
and the mouth. The following descriptions of the sites and schemes
of possible utilization are based on studies by the Corps of Engineers,
U.S. Army.
In the 141-mile stretch between Lewiston and the mouth there is a
total fall of 390 feet, at the rate of 2.76 feet to the mile. The river is
in a lava canyon from 1,000 to 2,000 feet deep with steep but not
precipitous side slopes. Above Eiparia (68 miles above the mouth)
the river bed is gravel. Below Eiparia lava ledge rock shows at
many points in the river bed. Except possibly at one site, no geologic
examinations have been made. Between Riparia and Lewiston, 73
miles, a railroad parallels the river on the north bank. Between
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Riparia and the mouth there is a railroad on each bank. These
railroads are in general only a few feet above the highest known flood
(1884), which reached a stage of 29K feet at the mouth of the Snake
River and at Riparia. These railroads naturally limit in a general
way the height of dams for power development.
The Corps of Engineers ** reports as follows:
From a strictly power standpoint the sites below Lewiston are perhaps less
favorable than any sites on the Snake River above and on many other streams of
the Pacific Northwest, because of the high kilowatt cost. There is, however, a
growing desire to have the Snake improved for navigation, so that Lewiston and
the surrounding country may have the advantages of river transportation to
Portland and other tidewater termin&ftr:®a the lower Columbia. Should works
of improvement for slackwater navigation, alone or in connection with power
development, be found justified, the unfavorable features of site and head for
power may be offset by the show of cost of dams carried by navigation.

Two series of dams were considered in the report one of 11 dams
from 28 to 40 ft. in height and the other of 18 dams from 15 to 32 ft.
The physical features of all the various sites follows. The relation of
the various sites to the two schemes proposed and the potential power
is shown in the following two tables. The Q90 and Q50 flows are
those recorded at Riparia 1916 to 1922, 1929, and 1930. According
to the report scheme 1 has the advantage hi that the full head is
developed with a lesser number of locks, dams, and power houses.
On the other hand, scheme 2 does not require flood gates, and thus
there would be less danger of ice trouble. Scheme 2 also has an additional advantage in that the head would remain more nearly constant. The report concludes in part as follows:
The great cost of locks and dams without power development would not be
justified by the present or prospective commerce, and the development of power
would not lessen the cost of the entire canalization, especially if power is also
developed on the Columbia River.
« Survey of Columbia River, Calio to Snake River; Snake River, mouth to Pittsburg Landing; and
Olearwater River, mouth to Oroflno, unpublished report dated November 22,1922.
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Undeveloped power sites on Snake River, Lewiston to mouth, Washington

.

Scheme 1
Horsepower

Name

Distance
Index no. above
mouth

Dry Gulch Rapid ____ .

12LA1
12LA3
12LA5
Upper Penewawa Rapid. . 12LA7
12LA9
Upper Riparia Rapid __ 12LA 11
12LA 13
12LD 2A
12LD4
Pish Hook Rapid ......... 12LD6
12LD7

With existing
Alti- Alti- Altiflow
tude of tude of tude of
railHead
road upper lower
90 per- 50 pergrade pool pool
cent of cent of
time time
Q90- Q5017,500 29,000

Miles Feet Feet Feet Feet
681
27
708
730
136.8
41
640
681
120.0
686
610
30
646
640
106.4
574
610
36
614
93.0
543
31
581
574
81.0
32
511
69.5
550
543
510
473
37
512
60.1
440
33
47.1
480
473
40
400
33.4
448
440
362
400
38
17.0
406
330
32
362
5.5
390

37, 800
57, 400
42, 000
50,400
43,400
44,800
51, 800
46,200
56,000
53,200
44,800

62,600
95,200
69,600
83,600
72, 000
74,200
86, 000
76,400
92,800
88,200
74,200

With future
flow
90 percent of
time
Q9017,500

50 percent of
time
Q5025,500

37,800
57,400
42,000
50, 400
43, 400
44,800
51, 800
46, 200
56,000
53,200
44, 800

54,000
82,000
60,000
73,400
63,200
65, 200
75, 600
67,200
81,600
77,600
65,200

377 527, 800 874, 800 527,800 765.000
Scheme 2

Little Pine Tree ..........

New York Bar Rapid __
Upper Riparia Rapid _ ..

Fish Hook Rapid..

12LA1
12LA2
12LA 3
12LA4
12LA5
12LA6
12LA8
12LA9
12LA 10
12LA 11
12LA 12
12LD1
12LD2
12LD3
12LD4
12LD5
12LD6
12LD7

136.8
128.0
120.0
114.6
106.4
98.0
89.9
81.0
76.3
69.5
64.0
58.6
50.0
41.6
33.4
24.0
17.0
5.5

730
711
679
679
646
632
606
581
564
550
530
510
488
463
448
421
406
390

708
680
660
642
625
610
582
560
543
528
510
490
466
444
423
400
380
362

681
660
642
626
610
582
560
543
528
511
490
466
444
423
400
380
362
330

27
20
18
16
15
28
22
17
15
17
20
24
22
21
23
20
18
32

36,400
28,000
25, 200
22,200
21,000
39,200
30, BOO
23,800
21, 000
23,800
28,000
33,600
30,800
29, 400
32, 200
28,000
25,200
44,800

62,600
46,400
41,800
37,100
34, 800
65,000
51,000
39,400
34,800
39,400
46,400
55, 600
51,000
48, 700
53,400
46, 400
41,800
74,200

36, 400
28,000
25,200
22,200
21, 000
39,200
30,800
23,800
21,000
23,800
28,000
33,600
30, 800
29,400
32, 200
28,000
25, 200
44, 800

55,100
40,800
36, 700
32,600
30,600
57,200
44,900
34,700
30,600
34,700
40, 800
49,000
44,900
42, 900
47, 000
40,800
36, 700
65,400

375 523,400 869, 800 523,400 765,400

0 As regards power alone, these sites seem most favorable.
* Dam designed to have a fixed crest; remaining dams to have flood-control gates on crest.
DBY GULCH RAPID SITE, WASHINGTON (12IA 1)

In sec. 24, T. 11 N., R. 45 E., 136.8 miles above the mouth. Lewiston interests
at one time considered this site for a hydroelectric power plant and to furnish
a pool for the storage of logs. (See pi. 13, mile 137, for profile.) The left bank
consists of a rock reef covered with large boulders and a short rock bluff at the
high-water line. The right bank is a gravel beach with a nearly uniform slope
from low water to the high-water line, a distance of about 700 ft. The low-water
channel follows the left bank and is about 200 ft. wide, with greatest depth 22% ft.
The distance between high-water lines is about 1,000 ft., and the distance from the
bluff on the left bank to the railroad on the right bank is about 1,600 ft. The railroad is about 49 ft. above low water. Backwater from this dam would extend
up the Snake River about 2 miles above the city of Lewiston and up the Clearwater River about 3 miles, nearly to developed power site 12KD 1. (See p. 216.)
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LITTLE PINE TEEE RAPID SITE, WASHINGTON (12LA 2)

In sec. 1, T. 11 N., R. 44 E. (See pi. 13, mile 128, for profile.) There are no
rock outcrops on the left bank. The river bed is 350 ft. wide at low water, with
greatest dept 11 ft., and the bottom is evidently rock. The distance from lowwater to the high-water line on the left bank is about 100 feet, and the rock bluff
is about 100 ft. back from the high-water line. The left bank is a low gravel ba?
1 to 2 ft. out of water, and the distance to the high-water line is about 800 ft.
The distance between high-water lines is about 1,350 ft. The railroad is on the
right bank about 200 ft. back from the high-water line and is about 51 feet above
low water.
EELLTS ISLAND RAPID SITE, WASHINGTON (12LA 3)

In sec. 23, T. 12 N., and sees. 33 and 34, T. 13 N., R. 44 E. (See pi. 13, mile
120, for profile.) There are no rock outcrops at the water surface, but the rock
bluffs are close to the high-water line on the left bank and about 300 ft. distant on
the right bank. The low-water channel is 750 ft. wide, with greatest depth 9^ ft.
The left bank has a rock bluff close to the high-water line with a narrow gravel
bench below. The right bank is a gravel beach about 200 ft. wide to Kellys Island,
which is about 400 ft. wide and 3,500 ft. long and divides the river into two channels at ordinary stages. The width at the high-water line is about 1,800 ft. The
railroad is about 100 ft. from the high-water line on the right bank and is about
37 ft. above low water.
GRANITE POINT RAPID SITE, WASHINGTON (12LA 4)

In sees. 13 and 14, T. 13 N., R. 43 E. (See pi. 13, mile 115, for profile.) The
river bed consists of gravel and boulders with no rock outcrops. The width
between high-water lines is 1,100 ft. and between low-water lines 750 ft., with
depths 6 to 14 ft. The rock bluff on the left bank is 300 ft. back from the highwater line, and that on the right bank is 100 ft. back. The railroad is on the right
bank 50 ft. back from the high-water line and is about 53 ft. above low water.
ALMOTA DEAD MARCH RAPIDS, WASHINGTON (12LA 5)

In sees. 18 and 19, T. 14 N., R. 43 E. (See pi. 13, mile 106, for profile.) There
are no outcrops of rock, and the river bed is in gravel. The width between lowwater lines is 800 ft., with depths of 2 to 5 ft. Both banks are low gravel beaches
with a gradual slope to the high-water line. The right bank is 500 ft. and the
left bank 400 ft. wide to the high-water line. The width between high-water lines
is 1,600 ft. The rock bluff on the left bank is about 100 ft. back from the highwater line, and that on the right bank about 150 ft. back. The railroad is about
50 ft. back from the high-water line on the right bank and is about 36 ft. above
low water.
WADES RAPID SITE, WASHINGTON (12LA 6)

In sees. 19 and 30, T. 14 N., R. 42 E. (See pi. 13, mile 98, for profile.) The
river bed is in gravel and boulders with no rock outcrops. The distance between
low-water lines is about 1,450 ft. The low-water channel is close to the right
bank and about 650 ft. wide, with greatest depth 8Yz ft. There is a gravel beach
650 ft. wide, 3,000 ft. long, and 6 to 8 ft. above low water, with a narrow, shallow
channel close to the left bank. Both banks are narrow gravel beaches to the highwater line. The distance between the high-water lines is generally 1,650 ft. in
this vicinity. The railroad is about 50 ft. above low water. The rock bluffs are
about 200 ft. from the high-water line on the left bank and 400 ft. on the right
bank.
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UPPER PENEWAWA RAPID SITE, WASHINGTON (18IA 7)

In sees. 8, 9, 17, and 18, T. 14 N., R. 41 E. (See pi. 13, mile 93, for profile.)
There are no rock outcrops at this site. The left bank is a gravel bar 2 to 5 ft,
above low water and extends from low-water line to high-water line, about 1,400
ft. distant. The right bank is a gravel beach 200 ft. wide to the high-water line.
The low-water channel is about 400 ft. wide, with depths of 2 to 14 ft. The distance between hi£h-water lines is 1,800 ft. and between the rock bluffs about 2,100
ft. The railroad is on the right bank near the high-water line about 40 ft. above
low water.
WILLOW RAPID SITE, WASHINGTON (12LA 8)

In sec. 13, T. 14 N., R. 40 E. (See pi. 13, mile 90, for profile.) The river bed
is in gravel, and there are no rock outcrops. The rock bluffs are about 100 ft.
back from the water line. The low-water channel is about 350 ft. wide and follows
the right bank with greatest depth 18 ft. The right bank is a gravel beach 150
ft. wide at the high-water line. The left bank is a low gravel bar extending
9 ft. above low water and is about 1,300 ft. wide between the low-water and highwater lines. The railroad is 46 ft. above low water.
NEW YORK BAB RAPID SITE, WASHINGTON (12LA 9)

In sec. 12, T. 13 N., R. 39 E. (See pi. 13, mile 81, for profile.) The river bed
is in gravel, and there are no rock outcrops. The distance between low water
lines is 1,300 ft. with depths of 2 to 1% ft.; between high-water lines 1,450 ft.
The left bank is a high rolling bar, and the right bank a narrow bench between
the high-water line and the rock bluffs. The railroad is about 38 ft. above the
water.
LOWER GOOSE ISLAND RAPID SITE, WASHINGTON (12LA 10)

In sees. 21 and 28, T. 13 N., R. 39 E. (See pi. 13, mile 76, for profile.) The
river bed is about 2,000 ft. wide between low-water lines. A large gravel bar
5 to 8 ft. above low water divides the river into two channels. The main lowwater channel follows the right bank and is about 500 ft. wide, with greatest
depth 11 ft. The channel along the left bank is about 250 ft. wide with greatest
depth 6% ft. There are some rock outcrops at this site, and the rock bluffs are
close to the high-water lines. Both banks are steep, and the distance between
high-water lines is 2,100 ft. The railroad is 36 ft. above the water.
UPPER RIPARIA RAPID SITE, WASHINGTON (12LA 11)

In sees. 28, 29, 32, and 33, T. 13 N., R. 38 E., 2# miles above Riparia. (See
pi. 13, mile 69, for profile.) There are no rock outcrops in this vicinity. The
river bed consists of gravel and boulders. The rock bluffs are some distance
back from the high-water line on the right bank, and about 200 ft. back on the
left bank. The river bed at low water is about 1,200 ft. wide and is divided
into two channels by a gravel bar. The distance between high-water lines is
1,500 ft. The controlling factor for the height of a dam is the railroad, which is
close to the high-water line on the right bank and about 40 ft. above the lowwater surface.
HUNTERS RAPID SITE, WASHINGTON (12LA 18)

In sec. 36, T. 12 N., R. 37 E. (See pi. 13, mile 64, for profile.) A rock reef,
which is exposed above low water at many places, crosses the river. The river
bed is apparently solid rock with scattered boulders; it is 450 to 500 ft. wide,
with greatest depth 17 ft. in midstream. The distance between high-water lines
is 1,250 ft.; between railroads 1,370 ft. On each side of the river there is a
bench 300 ft. wide between the railroad and the bluff. The railroads on both
banks are about 40 ft. above the river.
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PA10USE EAPID SITE, WASHINGTON (12LA 13)

At the foot of Palouse Rapid. (See pi. 13, mile 60, for profile.) The river
flows at low water through a gorge in the rock reef, the surface of which is from
a few feet to 15 ft. above low water. The low-water channel is about 200 ft.
wide at the dam site, with greatest depth 48 ft. The width between high-water
lines is about 1,200 ft. and between the railroads about 1,400 ft. The height
of a dam is limited by the Oregon-Washington Railroad & Navigation Co.'s
tracks on the left bank, 39 ft. above low water. Flood gates 22 ft. high would
be required. The report of the Corps of Engineers indicates that with respect
to power alone this is one of the most favorable sites below Lewiston.
STEAMBOAT BEND RAPID SITE, WASHINGTON (12LD 1)

In sec. 24, T. 13 N., R. 86 E., south of Steamboat Bend Rapid. (See pi. 13
mile 59, for profile.) A shoal crosses the river at this point, with depths of 2 to
6 ft. Distance between low-water lines 450 to 500 ft.; between high-water lines
about 1,000 ft.; between the railroads 1,200 ft. The bedrock is a flat reef several
feet above low water and is exposed on the left bank. The right bank consists
of gravel and boulders with no rock outcrops. Both banks are of gravel and
above the high-water lines are benches sloping gradually toward the rock bluffs.
The railroad on the left bank limits the height for a dam and is about 44 ft.
above the water surface and ascends upstream.
GORES DREAD RAPID SITE, WASHINGTON (12LD 2)

In sec. 27, T. 13 N., R. 35 E. (See pi. 13, mile 50, for profile.) The river
bed consists of gravel. Rock crops out a short distance above the dam site.
The distance between low-water lines is about 800 ft.; between high-water lines
1,100 ft.; between the railroads 1,300 ft. On the right bank there is a rolling
bench nearly 1,000 ft. wide to the rock bluffs. On the left bank the bench is
about 400 ft. to the rock bluff. The railroad on the left bank is about 44 ft.
above the water.
THREE SPRING SHOALS SITE, WASHINGTON (12LD 2A)

This site is 47)6 miles above the mouth. (See pi. 13 for profile.) A gravel
shoal crosses the river at this point. The width of the river bed between lowwater lines is about 800 ft. with greatest depth 5J4 ft.; between high-water lines
1,100' to 1,400 ft.;, between raikoads 1,700 to 1,800 ft. Both banks consist of
gravel. There are no rock outcrops at this site, but rock is exposed a short
distance upstream. The railroad is about 40 ft. above low water.
HAUNTED HOWSB RAPID SITE, WASHINGTON (12ID 3)

In sec. 34, T. 13 N., R. 34 E., at the foot of Haunted House Rapid. (See pi. 13,
mile 42, fer profile.) The depth of the bedrock is uncertain. The river bed is in
gravel, with channel depths from 6 to 10 ft. at low water. Distance between lowwater lines 900 ft.; between high-water lines 1,500 ft.; between railroads about
1,800 ft. The left bank is made up of gravel and boulders and is steep to the railroad, which, is on- a bench 250 ft. wide between the high-water line and the rock
bluffs. The right bank is a low gravel bank about 450 ft. wide at the low-water
Hue, then steep to the high-water line, and a rolling bench for 1,000 ft. from the
high-water line to the bluffs. The railroad on the left bank is about 40 ft. above
the water.
RESCUE ISIAND SITE, WASHINGTON (12LD 4)

In sec. 36, T. 12 N., R. 33 E,, at the foot of Rescue Island, where the right bank
is a rock bluff and the left bank a low gravel bar. (See pi. 13, mile 33, for profile.)'
There are no rock outcrops on the left bank. The river bed is from 450 to 500 ft_
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wide between low-water lines, with channel depths of 5 to 12 ft. Distance between
.high-water lines 1,600 ft., between railroads about 2,200 ft. The railroad on the
left bank is 48 ft. above low water.
COPIEYS RAPID SITE, WASHINGTON (12ID 6)

In sees. 8 and 9, T. 10 N., R. 33 E., where surface indications are gravel and
depth of the bedrock is uncertain. (See pi. 13, mile 25, for profile.) The river
bed is divided into two channels by a gravel bar in midstream. The main channel
follows the left bank and is about 550 ft. wide at the dam site, with greatest depth
6 ft. The right channel is 350 ft. wide and shallow. The distance between ordinary high-water lines is 1,900 ft. The railroad on the left bank is about 40 ft.
above low water.
FISH HOOK RAPID SITE, WASHINGTON (121D 8)

In sec. 35, T. 10 N., R. 32 E., where an extensive rock reef about 1 mile in
length crosses the river. (See pi. 13, mile 17, for profile.) The rock surface is
about 4 ft. above low water along the left bank. The right bank is a gradually
sloping gravel beach to ordinary high-water line. The river bed is about 600 ft.
wide at low water, with channel depths of 6 to 13 ft. Distance between extreme
high- water lines about 1,900 ft. The height of a dam at this site is limited by
the'Oregon- Washington Railroad & Navigation Co.'s line on the left bank, which
descends toward the river in going upstream and is 36)^ ft. above low water at a
point about 2 miles above the dam site. By allowing a 5-ft. clearance below the
railroad the upper pool could be placed at an altitude of 400 ft. and the crest of the
permanent spillway at 380 ft. with flood-control gates 22 ft. high.
FIVEMHE RAPID SITE, WASHINGTON (12ID 7)

In sees. 29 and 30, T. 9 N., R. 31 E., 1,500 ft. upstream from Strawberry Island,
where a rock reef known as Potato Patch Shoal (covered about 4 ft. at low water)
crosses the river. (See pi. 13, mile 6, for profile.) The river bed is about 1,200 ft.
wide at low water. On the left bank the reef is exposed. The right bank consists
of gravel with no rock outcrops. Both banks above the reef are sand and gravel.
Borings taken at this site by the Washington State Reclamation Service indicate
that the rock foundation is full of seams and pockets filled with soft material.
The height of a dam at this site is limited by the Spokane, Portland & Seattle
Railway on the right bank. The low-water altitude is 328.8 ft., and the altitude of
the railroad 390 ft. By allowing a maximum of 22 ft. on the spillway and 5 ft.
clearance, the water surface could be raised 32 ft. at low water without damage to
the railroad. There is a probable location for lock and power house on the right
bank. The report of the Corps of Engineers indicates that with respect to power
alone this is one of the most favorable power sites below Lewiston.
SNAKE RIVER TRIBUTARIES ABOVE BOISE RIVER
JTEA.T UKES

With the exception of Henrys Fork there are no tributaries to the
bnake River above the Boise River that are considered in this report as
outstanding power streams. In Wyoming the larger tributaries of the
Snake include Pacific Creek, Buffalo Fork, the Gros Ventre River,
Fish Creek, and the Hoback, Greys, and Salt Rivers. Although all
these streams have some power value, the sites are small, and with the
«xceotion of a few sites on the Hoback River none are considered large
enougn to warrant discussion in this report. In Idaho the flow of the
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tributaries outside the Henrys Fork Basin is largely utilized for storage.
Some power can, however, be developed from the spring flow immediately adjacent to the Snake River Canyon. Altogether, 14 power
sites are described below. Many small sites at which 500 horsepower
or less could be developed undoubtedly exist but have not been considered here.
Information relative to power sites on the Hoback, Blackfoot, and
Falls Rivers is based on reconnaissance investigations by Ralf R.
Woolley and the writer; on the Teton River, reconnaissance by the
writer; on Palisades Creek and the Warm River, files of the Federal
Power Commission; on Henrys Fork, plan and profile by the United
States Geological Survey, published in Water-Supply Paper 347,
supplemented by a field examination by the writer; on the minor
tributaries below the mouth of the Blackfoot River, surveys and
examinations by the writer, assisted by Warren Oakey, assistant
engineer, and A. C. Spencer, geologist. Maps of Clear Lake, Bickel
Springs, and Box Canyon are published as part of a series of four
sheets entitled "Miscellaneous dam and power sites, Enterprise to
Minidoka, Idaho."

Stream

Wyoming...

State

Blackfoot River

do

do
12QS6
do
12QS7 . .do
....
do
12QS8 ..... do
12QS9 Rock Creek.. _ . - do

12QK1

-

12QH1 Henrys Fork ........
-do
do
..... ..do
12QH2
do ... .
12GH3 ..... do... .... ..... ...
12QH4 . .do ........
..do ...
do
12QH5
12QH6 Falls River.. ...
do
12QH7 Teton River ........ ..... do ..

12QD1
12QQ2

Index no.

f Development would be made jn several un}tsf

Bickel Springs .................
Rock Creek.. _
......

Minor tributaries below Blackfoot
River:

Blackfoot River:
Blackfoot. -- ______ ...

Falls River ___________
Teton River. ___ . ...........

Big Falls, Lower Falls.. -

Henrys Fork Basin:

Minor tributaries above Henrys
Fork:

Name

1,200
32,000
21,600
11,000
4,400
19,000
. 22,500

l.flOO
25,600
17,300
9,000
3,900
14,000
16,500

15,000
134,900

106,000

4,232

1,000

13,400

500

111, 700

7,?00

4,800

87,300

7,200

4,800

90 percent 50 percent
of time
of time

672

450
300
275
210

100

300
1,600
1,000
1,000
220
480
175

460

Q50

Horsepower

3,200
3,500
3,300
5,000

450
300
275
140

50

250
800
800
800
195
350
345

300

Q90

Second-feet

3,200
3,500
3,300
3,400

90
132
150
300

125

2,210

50
-400
"270
140
250
»500
"600

1,225

200
« 1,025

Gross
head
(feet)

With existing flow

Undeveloped power sites on Snake River tributaries above Boise River

450
300
275
140

50

195
350
84S

256
800

200
4?

Q90

450
300
275
210

100

300
1,000
1,000
1,000
220
480
475

300
42

Q50

Second-feet

108,500

13,400

3,200
3,500
3,300
3,400

500

87,300

1,000
25,600
17,380
9,000
3,900
14,000
16,500

7,280

4,809
2,480

187,400

15,000

3,200
3,500
3,300
5,000

1,000

111,700

"1,200
32, OOP
21,400
11,000
4,460
19,000
22,500

9,680

7,200
2,480

90 percent 60 percent
of time
of tune

Horsepower

With future flow

a

1
§

W

I
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MINOR TRIBUTARIES ABOVE HENRYS FORK
HOBACK EIVEB. POWER SITE, WYOMING (12GD I)

A short distance below the V. V. ranch, in sec. 24, T. 88 N., R. 113 W., the
Hoback River enters a canyon section through which it flow& for a distance of 15
miles to its confluence with the Snake River. The average slope of the river in
this stretch is about 35 ft. to the mile. A first-class graded highway parallels
the river about 15 ft. above it. Power development by means of low diversion
dams and penstocks seems practicable. Probably the most feasible scheme would
be a low dam just below the mouth of Granite Creek, in the SE# sec. 5, T. 38 N.,
R. 114 W., and a penstock 6 miles in length to a point in sec. 5, T. 38 N., R. 115 W.
Altitude of head water, 6,300 ft.; of tail water, 6,100 ft.; gross head, 200 ft.
PAiKADES CKEEK SITE, IDAHO (12GKJ 2)

Power development has been contemplated OB Palisades Creek, tributary to the
Snake River below Alpine, by making use of storage in Upper and Lower Palisades
Lakes. The upper lake lies in sees. 14 and 15, and the lower in sec. 16, T. 1 N.,
R. 45 E. (unsurveyed). Both lakes have apparently been formed by slides, the
one at the upper lake apparently within the last 30 years and the lower possibly
several hundred years ago. According to reports by engineers of the United
States Forest Service, in the files of Federal Power Commission, if the slides can
be made tight it would be possible to store about 3,900 acre-ft. in the upper lake
with a 30-ft. draw-down and 1,700 acre-ft. in the lower lake with a 40-ft. drawdown. It is estimated that with the storage a uniform flow of about 12 sec.-ft.
would be made available at the outlet of the upper lake and 4-2 sec.-ft. at the outlet
of the lower lake. A head of 400 ft. could be obtained at the upper site with a
penstock 2,500 ft. long, and a head of 625 ft. at the lower site with a penstock
12,000 ft. long; corresponding power capacity 384 and 2,100 hp. A preliminary
permit for this site was issued on April 6, 1928, for 2 years by the Federal
Power Commission to J. M. DeCostdr and Steve Meikle (project 841).
HENRYS FORK BASIN
GENEEAX FEATURES

From the lower end of Island Park, in sec. 12, T, II N., R. 42 E.,
Henrys Fork has cut a canyon through the lava. In the 2CMnile
stretch between the mouth of Warm River and the lower end of Island
Park the river drops 819 feet at a rate of slightly over 40 feet to the
mile. (See pi. 19 for profile, mouth to Big Springs.) It is in this section that the Henrys Fork Falls are located. The upper, or Big Falls,
8 miles above the mouth of the Warm River, has a vertical drop of
about 114 feet, and the lower falls, 1 mile downstream, a vertical drop
of 65 feet. These falls have outstanding scenic beauty and attract
wide attention from visitors to Yellowstone National Park.
The conclusions reached by Stearns, as a result of his extensive
geologic investigations in the Island Park region (see p. 77), are
apparently applicable to the stretch between. Island Park and the
mouth of the Warm River. Throughout the canyon above the falls
the fractured lava would apparently provide ready egress of water to
the lower water table. As a result of these conditions it is evident
that high dams should not be built without the most careful investi60503 36 18
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gation of geologic conditions. This report is predicated on the
assumption that the drop at the two falls will be utilized first, and that
later the drop above and below the falls may be utilized by a series of
dams or dams and conduits, the height and location of which can be
determined only by detailed examinations and surveys.
Above Island Park there is only one site that seems to have power
possibilities. Henrys Fork is largely spring-fed, and the flow is very
uniform. Storage of 78,870 acre-feet for irrigation in Henrys Lake
Reservoir (12GH 1; see p. 46) is of some value for power during the
summer and fall.
Between the backwater of the Ashton power plant (12GH 1) the
mouth of the Warm River Henrys Fork is paralleled in part by the
Yellowstone branch of the Oregon Short Line Railroad and power
development seems improbable. Below the Ashton plant there are
large diversions for irrigation. As shown in the table on page 135, an
average of 450,000 acre-feet is diverted from Henrys Fork in this
stretch during the irrigation season.
COFFEE POT RAPIDS POWEB SITE, IDAHO (126E 1)

Henrys Fork makes a decided bend to the south in sees. 32 and 33, T. 14 N.,
K. 43 E., 7.7 miles below Big Springs, and drops 44 ft. in a distance of 0.9 mile.
{See pi. 19, mile 88, for profile, and Water-Supply Paper 420, pi. 4, mile 72, for
river plan.) Any appreciable raising of the water at the crest of the rapids would
flood summer homes and hunting and fishing clubs located along Henrys Fork
between Macks Bridge and the head of the rapids. A power head of possibly
6 ft. in addition to the drop at the rapids could probably be obtained without
excessive flowage costs. Development would be made by means of a low diversion dam and penstock, probably along the left bank.
ISLAND PARK TO BIG FAILS POWEB SITE, IDAHO (120H 2)

On the assumption that the water may be safely raised 30 ft. at the head of
Big Falls, there will be about 400 ft. of drop in a distance of 11.5 miles below
Island Park. (See pi. 19, miles 50-60, for profile, and Water-Supply Paper 420,
pi. 2, miles 34-47, for river plan.) The average rate of descent is nearly 35 ft. to
the mile, but as a result of difference in the hardness of the lava the drop is not
uniform and in short stretches considerably exceeds the average rate. Conduit
construction and maintenance will be expensive on account of the lava talus, and
with high dams there will be danger of excessive leakage. The stretch cannot be
considered an outstanding power resource. It seems probable that development
will be made in steps of 5,000 or 6,000 hp. units.
BIG FAILS, LOWER FALLS, AND VICINITY POWEB SITE, IDAHO (126H 3)

Power development, utilizing the drop at these two falls, has been seriously
considered several times in the past, and an application of the city of Idaho Falls
for a preliminary permit for this site is now pending in the Federal Power Commission. Several different schemes have been considered. (See pi. 19, mile 50,
for profile, and Water-Supply Paper 420, pi. 2, miles 31-33, for river plan.) If
development is undertaken the scenic features could be fairly well preserved by
passing some water over the falls during the daytime in the tourist season, but
in setting up the power value in the following schemes no deduction has been
made for such flow.

UNDEVELOPED POWER

265

Scheme 1 calls for a dam 30 ft. high just above the crest of Big Falls, in the
SWJiSWK sec. 13, T. 10 N., R. 43 E., and diversion of the flow into a penstock
on the left side of the river leading to a powerhouse just below the falls, where a
gross head of about 125 ft. would be obtained. For a small development one
having the above general features is probably as economical as any other along
Henrys Fork. Its principal drawback is that it would destroy whatever advantage there might be in utilizing the combined drop of both falls in one plant.
Scheme 2 contemplates a larger development than scheme 1. A dam nearly
100 ft. high at the crest of the falls, with the penstock to the bottom of the falls,
would provide a gross head of nearly 200 ft. and corresponding capacity of 12,800
and 16,000 hp. for the Q90 and Q50 as stated. Considering the character of the
canyon it seems doubtful if suitable foundations and abutments could be obtained
for a dam of this magnitude, and even if the dam were safe, there might be excessive leakage around the dam and from the impounding reservoir.
Scheme 3 contemplated the construction of a dam 135 ft. high with a crest
length of 1,700ft. above Big Falls, a conduit 7,600 ft. long to a balancing reservoir
near the head of Lower Falls, from which conduits would carry the water to a
power plant at the foot of Lower Falls, where a gross head of 374 ft. would be
obtained. Power capacity for 90 and 50 percent of the time, 24,000 and 30,000
hp. These figures would be increased somewhat by use of the storage obtained.
This scheme is open to the same objection as scheme 2.
Individual development of both the falls is apparently feasible so far as geologic
and topographic conditions are concerned. There is also a probability that at
least 30 ft. of additional head can be developed at the Upper Falls as well as the
drop between the two falls. For the purpose of this report the gross head is
taken as 270 ft. from altitude 5,410 to 5,680 ft. Development will probably be
made in two units.
LOWER FAILS TO MOUTH OF WARM RIVEE POWER SITE, IDAHO (12GH 4)

Between the foot of the Lower Falls and the mouth of the Warm River
Henrys Fork drops 150 ft. in 6.8 miles, at the rate of 22.1 ft. to the mile. (See
pi. 19, mile 40, for profile, and Water-Supply Paper 420, pis. 1 and 2, for river
plan.) The river flows in a canyon throughout. The average slope is probably
too small to permit development by means of low diversion dams and conduits.
Development will therefore have to be effected by means of dams. Geologic
condifckrns for a short distance below the Lower Falls are believed to be somewhat
similar to those above. Downstream the fractured lava seems less prevalent,
and it is possible that dams as high as 75 or 100 ft. could be safely constructed.
In the lower stretch the ground water probably drains into the river, so that the
danger of leakage would be lessened. It is believed that nearly all the drop below
the Lower Falls can be utilized for power by the construction of one high dam in
the canyon just above the mouth of the Warm River, or by two dams, one just
above the mouth of the Warm River and the other just above the mouth of Bear
Gulch. For the purpose of this report the gross head is taken as 140 ft. Development will probably take place in two units.
WARM BIVER POWER SITE, IDAHO (12GH 5)

The Warm River has its source in a small spring in sec. 11, T. 12 N., R. 44 E.,«
and flows south parallel to Henrys Fork. It is fed almost entirely by spring flow,
and its discharge is remarkably uniform. Q90, about 195 sec .-ft.; Q50, 220
sec.-ft. In its lower stretch its drop is such that a head of 200 ft. can be obtained
with a conduit \%. miles long. Power development was at one time contemplated
by diverting the flow in the SEJ4 sec. 20, by a conduit along the left bank to a
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point in sec. 32, all in T. 10 N., R. 44 E. By increasing the length of the conduit
an additional 50 ft. of head can be attained. Development seems feasible. An
application for a preliminary permit for this site was at one time pending in the
Federal Power Commission.
FAILS RIVER POWER SITE, WYOMING-IDAHO (12GH 6)

Between the south boundary of Yellowstone National Park and the heading of
the Yellowstone Canal, in sec. 32, T. 9 N., R. 45 E., a distance of about 10 miles,
the Falls River has an average slope between 50 and 55 ft. to the mile. In this
stretch the river has cut through the lava and flows in a fairly wide canyon several
hundred feet deep. There are several small drops, the largest of which are
Hook Falls and Sheep Falls, in sec. 30, T. 9 N., R. 45 E., and see. 25, T. 9 N., R,
44 E., but probably neither one is large enough to warrant developing alone. No
detailed surveys have been made of the Falls River by the United States Geological Survey, but from reconnaissance examinations it is concluded that power
development may be feasible by means of low diversion dams and conduits. For
the purpose of this report the first 10 miles below the Yellowstone- Park boundary
is considered one site. As development will take place in more than one unit, the
gross head is taken as 500 ft. It seems likely that interference by ice would make
winter operation precarious.
Between the heading of the Yellowstone Canal in sec. E2, T. $ N., R. 45 E.,
and the mouth of the river the average slope is somewhat less than 30 ft. to the
mile and the summer flow is decreased to such an extent by diversion for irrigation
that power development seems impracticable.
TETOH RIVER POWER SITE, IDAHO (12GH 7)

The Teton River flows in a lava canyon from the lower end of Teton Basin, in
sec. 22, T. 6 N., R. 44 E., to sec. 28, T. 7 N., R. 41 E., where it emerges onto the
Snake River Plain. At the mouth of Canyon Creek, in sec. 23, T. 7 N., R. 42 E.,
the canyon is about 500 ft. deep, and near the mouth of the North Fork, in sec.
20, T. 7 N., R. 44 E., it is nearly 600 ft. deep. In the 26-mile canyon stretch the
river drops about 950 ft., at the rate of about 37 ft. to the mile. Nearly 800 ft.
of the fall is above the mouth of Canyon Creek, where the average rate is between
40 and 50 ft. to the mile. About 140 ft. of the drop is now utilized by the power
plant of the Teton Valley Power & Milling Co., of Driggs, Idaho, in the canyon in
sec. 29, T. 7 N., R. 44 E., just above the mouth of Badger Creek (developed power
site 12GH 3). It seems apparent that power development in email units- te fear
sible on the Teton River, especially in the stretch above the mouth of Canyoa
Creek. For the purpose of this report it is estimated that the feasible gross head
is 600 ft. and that development would be made in three or more units, one in the
canyon between sec. 15, T. 6 N., R. 44 E., and the present power plant, and the
other two between the mouth of the North Fork and the mouth of Canyon Creek.
Development would be made by means of low diversion dams and conduits.
TRIBUTARIES BETWEEN HENRYS FORK AND BOISE RIVER
B1ACKFOOT RIVER POWER SITE, IDAHO (12GK 1)

The principal sites on the Blackfoot River that are favorable topographically
for power development are in the canyon section in T. 7 S., R. 42 E., above the
Blackfoot Reservoir, and in the lava canyon section below the Blackfoot-Marsh
Reservoir (12GK1) in Tps. 2and 3 S., Rs. 38 and 39 E. However, assa result of the
practically complete regulation of the flow of the Blackfoot River for irrigation,
the flow below the reservoir is so small for 7 months of the year as to render
power development impracticable. Reconnaissance investigations during 1914
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indicated a possible power and reservoir site at the end of Lower Valley, in the
NE# see. 14, T. 7 S., R. 42 E. A dam 50 ft. high would have a erest length of
400 ft., would flood about 1,900 acres of private ranch land, and would create a
reservoir having a capacity of about 39,000 acre-ft.
Power head could be obtained by a pipe line 6,000 ft, in length to a point in the
NE# sec. 22, T. 7 S., R. 42 E., where a total head of about 125 ft. could be obtained, not including the head in the dam. As the Blaokfoot Reservoir (12GK 1)
has a capacity sufficient to regulate the river fully for irrigation use, it is evident
that tbe site will <aot be used for storage. Considering the value of the lands that
would be overflowed, it seems evident that development will consist of a low diversion dam and conduit only. The site apparently has little if any economic
value.
CLEAR LAKES POWER SITE, IDAHO (12GS 6)

This site is in sec. 2, T. 9 S., R. 14 E. The spring horizon from which Clear
Lakes receive their water is mantled by a large talus slide of basalt blocks that
have been broken off from the vertical wall through which the Snake River has
-cut a channel. The spring water, as it emerges from the water-bearing formation, flows for several hundred feet under and through this talus to the bottom
-of the slope and here, on a bench lying between 80 and 100 ft. above the Snake
River, has formed Clear Lakes. (See sheet 4, Miscellaneous dam sites, Snake
River, Milner to Enterprise, for map of Clear Lakes on scale 1 in. to 400 ft.,
and Water-Supply Paper 557, p. 49, for discussion of these springs.) Two schemes
are suggested for the possible development of power: (A) the clearing away ©f
the talus slope and the collection of the spring water as it emerges from the rock
wall; (B) the construction of a small dam at the outlet of the lower lake and a
pipe line to the Snake River.
Scheme A: The exact altitude of the spring horizon cannot be determined
without drilling or excavation work. For the purpose of this report, however,
it is estimated that spring water could be collected in a basin at an altitude of
about 3,100 ft. The length of such a basin is estimated to be at least 2,000 ft.
Length of pipe line to Snake River 3,000 ft.; altitude of Snake River, 2,927 ft.;
head, 170 ft. In 1902 the flow into Clear Lake was estimated at 150 sec.-ft.;
at present the discharge is about 500 sec.-ft. It is evident that a considerable
part of the present flow is made up of return flow from the irrigated tracts and
-seepage from canals on the plains north of the Snake. With additional diversion
-onto lands lying north of the Snake River the flow of these springs will undoubtedly
increase. The amount of probable increase is so indefinite, however, that no
attempt is made to estimate it. A part of the spring flow is now used for irrigation, but a still larger part could probably be collected; 400 sec.-ft. is a rough
-estimate of the total flow that could be put to power use, and the corresponding
power capacity would be 5,400 hp.
Scheme B: The water-eurface altitude of the larger lake is about 3,009 ft.
Its surface could be raised about 10 ft. by the construction of a dam about 60 ft.
long at its outlet. With a pipe line 1,100 ft. long about 90 ft. of head could be
obtained. The flow at this point available for power use is somewhat larger
than would be obtained by means of a collecting basin. It is estimated that
450 sec.-ft. could be made available. The corresponding power capacity would
t>e 3,200 hp.
Scheme B is believed to be the more feasible, because the unit cost would be
smaller than under scheme A, and such a development would not entirely spoil
^he scenic and recreational features of these springs and lakes.
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BOX CANYON SPRINGS POWER SITE, IDAHO (12GS 7)

This site is in sees. 27, 28, T. 8 S., R. 14 E. The altitude of the water-bearing
strata at the head of Box Canyon is about 3,080 ft. The stream formed by these
springs, however, has a rapid descent and is fed throughout its course by spring
water, which flows out of the canyon walls under a talus mantle. (See sheet 3,
miscellaneous dam and power sites, Snake River, Enterprise to Minidoka, for
map of Box Canyon, and Water-Supply Paper 557, p. 49, for description of
springs.) The flow in the channel throughout the lower stretches is about 480
sec.-ft. Measurements made just below the falls, 4,600 ft. above the mouth,
give an average flow of 330 sec.-ft.
The entire flow at the falls could be used for the development of power by
constructing a small diversion dam 110 ft. long and a 4,000-ft. pipe line or canal
to the Snake River. The flow could be increased by the construction of intercepting tunnels on both sides of the canyon, but the additional flow obtained
would probably not be warranted on account of the great expense. The flow
available for use in developing power is assumed to be 300 sec.-ft. The altitude
of the head water at this site is 3,015 ft.; of the tail water, 2,883 ft.; and the head,
132 ft. The power that could be generated 90 percent of the time is 3,500 hp.
Additional diversion of water at Milner onto the plain lying on the north side of
the Snake will probably increase these figures somewhat.
BICEEL SPRINGS POWER SITE, IDAHO (12GS 8)

This site is in sees. 5, 6, 7, and 8, T. 8 S., R. 14 E. The water-bearing formation
at this site, as at many of the springs along the Snake River Canyon, is covered
with a talus slope, making it impossible to determine the true altitude without
considerable drilling or excavation. The survey showed springs ranging in
altitude from 2,994 to 3,172 ft. The total flow from these springs is between
275 and 325 sec.-ft._ A small part of this flow is used for irrigation, but the greater
part empties into the Snake through several channels. (See sheet 2, Miscellaneous dam and power sites, Snake River, Enterprise to Minidoka, for maps of springs,
and Water-Supply Paper 557, p. 49, for description of springs.)
By the construction of expensive collecting basins and tunnels a large part of
the flow from the springs could be used for the development of power. It is
estimated that possibly 275 sec.-ft. could be obtained under a head of 150 ft. by a
collecting basin 3,500 ft. long and by tunnels driven to intercept the water-bearing
strata. Such a development would make available 3,300 hp. but would destroy
the features of this locality that make it most delightful. The small lakes,
filled with unbelievably clear water, are well stocked with trout, and the numerous
waterfalls considerably more than 100 ft. high, interspersed with cherry, plum,
peach, and apple trees, make this spot a veritable oasis.
ROCK CREEK POWER SITE, IDAHO (12GS 9)

Rock Creek has its source in T. 15 S., R. 19 E., in the Minidoka National
Forest, on the northern and western slopes of the relatively low mountain range.
It flows northward and westward about 45 miles across Twin Falls County and
discharges into the Snake River in sec. 23, T. 9 S., R. 16 E. Commencing a
short distance above the city of Twin Falls, Rock Creek has cut a comparatively
narrow canyon through lava rock. This canyon is somewhat similar to that of
the Snake, on a smaller scale, and is about 8 or 10 miles in length. Through
this canyon Rock Creek falls about 500 ft., most of the fall occurring in the
3-mile stretch above its mouth.
Preliminary surveys made by the Murtaugh Irrigation District in connection
with an application to the Federal Power Commission for a preliminary permit
indicate that a head of 300 ft. can be developed by means of a conduit about
8,100 ft. long, extending from the SE^SE^ sec. 25, T. 9 S., R. 16 E., about
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1J^ miles above, to the same point of use as proposed for the Auger Falls site(12GS 1), in lot 12, sec. 23, T. 9 S., R. 16 E. The site for the diversion dam isonly tentative, the final choice depending on the size of development required
and the amount of stream flow at this point, compared with other sites on thecreek. The topographic and physical features of this canyon are such that a
low diversion dam could undoubtedly be located and economically constructed
at numerous points, but as the inflow decreases rapidly toward the upper section
of the canyon, it is not likely that more than 300 ft. of fall will be developed.
Construction of a high dam would not be feasible at any site, on account of the
high cost and the great probability of leakage.
A large part of the flow is made up of seepage and waste water from the SouthSide Twin Falls tract.
BOISE RIVER BASIN
GENERAL FEATURES

The flow of the Boise Kiver is utilized to practically its full extent
for irrigation (see pp. 147-149), and any use for power would have ta
be incident thereto and in conformity thereto. Neither the main
stream nor its three forks, North, Middle, and South, are outstanding power streams. On the other hand, much of the future power
demand in the basin outside of the Boise Valley will probably be connected with local mining development, requiring small units, and
most of the sites discussed would be well adapted to such utilization.
No broad geologic studies have been made covering the Boise Kiver
Basin. In general, the rocks are of two main types granites, which
form the country rock over the greater portion of the North and
Middle Fork Basins and the upper part of the South Fork Basin, and
lavas, which occur in the Moore Creek Basin, along the Boise Kiver
below Twin Springs, and in the South Fork Basin nearly as far east
as Pine in T. 2 N., R. 10 E. In general, where granite predominates
there should be little trouble in finding adequate foundation and
abutments for dams. In areas where lava occurs the feasibility of
dam and power sites can be assured only by detailed geologic examination, supplemented in places by extensive drilling. Drilling will
be especially necessary in selecting dam sites along the South Fork
of the Boise River where the stream has cut through an inner-canyon
lava. Although the dam sites on the South Fork here discussed
are located where there is evidence of granite intrusion, the extent
to which the rocks would form satisfactory foundations and abutments has not been definitely determined.
Information relative to power sites in the Boise River Basin isbased on examinations and surveys during 1927 by L. L. Bryan and
the writer. The maps of the surveys are published in four plan
sheets, three profile sheets, and two dam-site sheets, entitled "Plan
and profile of Boise River and Middle Fork, Arrowrock Reservoir to
Atlanta; North Fork, mouth to mile 39; South Fork, Arrowrock
Reservoir to mile 106; Smoky Creek, mouth to mile 5; Little Smoky
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Creek, mouth to mile 10." A manuscript report entitled "Water
Utilization in Boise Biver Basin," by W. G. Hoyt and L. L. Bryan,
from which most of the material in this section is compiled, is open
for public inspection or reproduction in the offices of the United
States Geological Survey in Washington, D.C., and Boise, Idaho.
Undeveloped power sites in Boise River Basin, Idaho
With existing flow

Name

Index no.

River

Gross
head
(feet)

Horsepower

Secondfeet

With future flow
Second'
feet

Horsepower

90
50
90
50
per- perper- percent Q90 Q50 cent cent
of
of
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time time
time time

Q90 Q50 cent

Arrowrock Reservoir. -

1ZHD1 Boise
12HD
.do .
12HD2
do

115 315 600 2,900 4,600 505 740 4,650 6,800
3,500 11,000
3,500 11,000
320 1,300 1,280 5,200 320 1,300 1,280 5,200

248
50
413

12HD3
12HD4
12HD5
12HD6
12HD7
12HD8
12HD9
12HD 10
12HD 11
Alexander Flats Reser- 12 HD

voir.

Middle Fork,
Boise.
.do
do
.do ......
..... do ..... .
do
.
... ..do ...
do
..... do
...
...do . -

40

75

160
140
120
80
220
90
120
220
140

65
95
105
115
115
125
130
145
140

105
155
165
180
180
200
216
235
210

570 1,070
830
1,060
1,010
740
2,020
900
1,250
2,550
1,670

11 '

Barber Flats Reservoir.

12 HD13
12HD 14
12HB
12HD 15

North Fork,
Boise.
-do ......
.. do
...
..... do ...
..... do

"600

50

300
200
145
300

70
75
130
130

12HD 17
12HD 18
12HD
12HD 19
Casey Ranch Reser12HD

Bascum Reservoir.. _
voir.

12HD
12HD20

South Fork,
Boise.
..do .... .... .do. .....
do ......
do
do
..... do.. ....
do

:

75

65
95
105
115
115
125
130
145
190

105
155
165
180
189
200
215
235
260

110
125
200
200

1,680
1,200
1,500
3,120

2,640
2,000
2,300
4,800

70 1,070
830
1,060
1,010
740
2.020
900
1,250
2,550
2,130

1,340
1,740
1,580
1,150
3,170
1,440
2,060
4,140
2,910

13,100 20,600

,.-- .,,, ,

75 2,400 3,600

50
70
75
180
240

75 2,400 3,600
110
125
250
310

1,680
1,200
2,070
5,760

2,640
2,000
2,880
7,430

13,100 18,600

9,900 15,300

1,545
12HD16

1,340
1,740
1,580
1,150
3,170
1,440
2,060
4,140
2,350

40

12,500 20,000

1,468
12HD 12

9,430 23,000

7,680 20,800

178

860

45

180
208
123
120
145

120
145
160
160
205

190
235
235
245
295

2,740
3,900
2,310
2,350
3,430

120
145
275
275
320

190
235
350
350
420

120
105

270
270

390 2,590 3,750
390 2,270 3,270

390
385

600 3,750 4,800
515 3,230 4,320

75 3,100 5,160
1,730
2,400
1,580
1,540
2,380

45

75 3,100 6,160
1,730
2,400
2,700
2,640
3,710

2,740
3,900
3.S40
3,450
4,870

1,860

17,600 26,900

23,300 32,800

5,326

47,700 83, dOO

58,900 95,000

Development would probably be made in two or more units.
BOISE! RIVER PROPER

POWER SITE 12HD 1, IDAHO

The best site for power development on the Boise River proper above the
backwater from the Arrowrock Reservoir and below the Twin Springs reservoir
site is apparently in the NWtfSEtf sec. 22, T. 4 N., R. 6 E. (See pL 18, mile
88, for profile, and sheet A, Plan and profile, Boise River, 1927, mile 16, for
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river plan.) Altitude of water surface, 3,287 ft.; of water surface at Twin Springs
dam site, 3,397 ft. The height of dam would be limited to 100 ft., raising the
water to an altitude of 3,387 ft. Fairly good granite crops out on both sides of
the river. By constructing a tunnel about 600 ft. long through the left bank,
the powerhouse could be located 4,200 ft. downstream, giving a gross head of
115 to 118 ft. The site is believed suitable for a roek-^ill dam with spillway
tunnel. Estimates of future flow assume that the Twin Springs site will be
used for power regulation. If the Twin Springs reservoir site is used for holdover storage the flow available for power would be about the same as the natural
flow.
ARROWROCK RESERVOIR. POWER POSSIRIUTIES

It seems probable that eventually the demand for power for pumping water for
irrigation or for drainage may make it feasible to utilize water released from
Arrowrock Reservoir (p. 54). (See pi. 18, mile 72, for profile.) To facilitate
such development, when the dam was constructed outlet tunnels were provided
at an altitude of 3,018 ft., 52 ft. above the tail water. The altitude of the reservoir at maximum capacity is 3,214 ft., so that the head on the wheels would vary
from 52 to 248 ft. The following table shows the approximate power capacity
for the period 1923 to 1927, based on mean flow for the month, mean head obtained by averaging the head at the beginning and end of the month, and 70
percent efficiency:
Horsepower obtainable at Arrowrock Reservoir, October 1, 1962, to September S0t
1927
1923

November _________________
December.... . _____________
March.. __ . ________________
April
May_____________________
June. ____ . _______________

July

0
3,660
4,170
6,800
7,820
12,300
31,100
77,600
114,000
75,600
44,700
18,200

1924
5,300
4,360
5,500
3,000
12, 700
9,800
14,800
43,060
27,300
5,600
0
0

1925
0
3,550
3,280
2,600
14,400
15,500
98,700
193,000
114,000
66,300
41,900
16,000

19%
5,420
5,080
6,060
11,700
10,400
6,680
29,300
59,600
50,700
30,000
11,500
3,700

1927
0
3,100
5,720
2,690
16,900
18,800
76,800
164,000
198,000
80,000
47,100
26,600'

During the 60 months covered one 10,000-hp. unit would have been operated
at less than capacity 26 months, or 43 percent of the time; two 10,000-hp. units
less than 38 months, or 63.3 percent of the time; and three 10,000-hp. units less
than 41 months, or 68.4 percent of the time. With a load factor of 100 and 70
percent efficiency the following annual output could have been obtained:
Kilowatt-hours
10,000 hp____,____________________________ 47, 650, 000

20,000 hp____________________________ 77, 002, 000
30,000 hp__________________________ 99, 906, 000
If the head is increased 46 ft. to provide for additional storage the estimates
of monthly power capacity and annual output would be increased by about
10 percent.
DOWIINQ POWER SITE, IDAHO (12HD 2)

Between the tailwater of the Arrowrock Dam and the main diversion dam,
in the SWJ4 sec. 3, T. 2 N., R. 3 E., there is a fall of about 90 ft. A dam site
known as the Dowling site, in lots 4 and 5 sec. 14, T. 8 N., R. 4 E., a short distance
above Moore Creek, is apparently the lowest site below Arrowrock Reservoir for
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a high-head dam. (See pi. 18, mile 67, for profile.) The fall between this site
and the diversion dam is about 30 ft. Any high-head dam located downstream
from the mouth of Moore Creek, in the NWJ4 sec. 31, T. 3 N., R. 4 E., designed
to utilize this 30 ft., would flood the railroad on the left (south) bank, the highway
on the north bank, and the railroad bridge and highway bridge at the mouth of
Moore Creek. The altitude of the water surface at the Dowling site is 2,908 ft.,
and that of the tail water at Arrowreck Dam is about 2,960 ft., making possible
the development of about 50 ft. of head without backing water against the
Arrowrock Dam. The Gem Irrigation District held a permit from the United
States Department of the Interior under the act of February 15, 1901, for this
site from June 6, 1917, to May 6, 1925.
Cross section at Dowling site
Width
(feet)

Altitude (feet)

5,960..... .......... ___ . ..........

2,950... ____ . ______ .. _ . _ . ...
2,940....................................

445
418
392
364

Altitude (feet)
2,930...... ...... . . ... .
2,920..-..... .-. .- . ......... ....
2,910.... _ .... __ ... ___ . _ . __ ..
2,908. _ . _____ . ____ ..... __ ....

Width
(feet)
306
276
200
184

Lava outcrops occur on both banks. The conditions at the site are probably
most feasible for a hollow concrete dam with wide base. Tentative designs
indicate that such a dam with a crest altitude of 2,956 ft. would contain about
16,000 cubic yards and require over 20,000 cubic yards of earth and rock excavation. Construction to this altitude would flood part of the highway and raise
the water about 25 ft. over the constructed Highland Dam and power house.
.(See developed site 12HD 1, pp. 206-207.)
MIDDLE FORK OF BOISE RIVER
POWER SITE 12HD 3, IDAHO

This site embraces the stretch of the Middle Fork of the Boise River between
ihe tail water of the Boise-Rochester developed power site (12HD 4, p. 207) and
^fche backwater from the Monarch developed site (12HD 5, p. 208), just below the
mouth of the Yuba River. (See pi. 18, mile 133, for profile, and sheet A, Plan
and profile, Boise River, 1927, miles 59-63, for river plan.) In this 3.3-mile
stretch the Middle Fork drops 222 ft., at a rate of 67 ft. to the mile. There are
no outstanding dam sites in this stretch, but the fall is sufficient to warrant
power development by means of low diversion dams and pressure conduits,
which could be located on either bank, though most probably on the left. Power
would undoubtedly be used in connection with mining activities, and as neither
of the developed power plants immediately above and below is now being utilized
to any extent, it is evident that there would have to be a marked increase in
mining in this locality before development, small as it is, would be warranted.
There are no known possibilities for storage above this site. On the assumption
"that 80 percent of the total head can be feasibly developed the gross head would
be 178 ft. with a conduit length of about 3 miles.
POWER SITE 12HD 4, IDAHO

Between a point on the Middle Fork of the Boise River 50.35 miles above
Arrowrock, where diversion was at one time made into a large timber flume used
in connection with the Boise King placer operations, and the tail water of the
Monarch Dam (mile 59.1), there are several sites suitable for the construction
of medium-high dams. The first of these downstream from the Monarch Dam
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is between Fall Creek and the Queens River, at mile 56.5, where the water surface
has an altitude of 4,932 ft. (See pi. 18, mile 129, for profile, and sheet A, Plan
-and profile, Boise River, 1927, mile 56.5, for river plan.) Here the canyon is
Barrow, and a 160-ft. dam would have a crest length of less than 500 ft. Development as suggested would flood the road that parallels the river throughout this
^stretch. No storage is possible above this site.
POWER SITE 12HD 5, IDAHO

The second site on the Middle Fork of the Boise River below Atlanta is 0.6
.mile above Bald Mountain Creek. (See pi. 18, mile 125, for profile, and sheet A,
Plan and profile, Boise River, 1927, mile 53.1, for river plan.) A dam at this site
would provide a small amount of storage, the valley upstream being somewhat
wider than the average, having a maximum width of 1,000 ft. at a level 100 ft.
^above the water. The highway running downstream from Atlanta does not
extend below the mouth of the Queens River, and the only improvements that
would be flooded consist of a small ranch house and barn. Altitude of water
-surface, 4,786 ft.; at site 12HD 4, 4,932 ft. Development limited to about 140 ft.
POWER SITE 12HB 6, IDAHO

This site is on the Middle Fork of the Boise River in a narrow granite gorge in
the SW# sec. 33, T. 6 N., R. 10 E., between Lake Creek and Steel Creek. (See
pi. 18, mile 124, for profile, and sheet A, Plan and profile, Boise River, 1927, mile
51.4, for river plan.) Altitude of water surface, 4,665 ft.; at site 12HD 5, 4,786
ft. Height of dam limited to about 120 ft. A Forest Service trail and one ranch
house at the mouth of Bear Creek would be flooded. Flowage throughout would
be confined to a narrow canyon. The width 150 ft. above the water surface is
only 300 ft.
POWER SITE 12HD 7, IDAHO

The location of this site is fixed somewhat by operations at the Boise King
placer. (See pi. 18, mile 123, for profile, and sheet A, Plan and profile, Boise
River, 1927, mile 50.35, for river plan.) The flume used in placer operations
diverted water from the Middle Fork of the Boise River at a timber-crib dam in
the NEK sec. 32, T. 6 N., R. 10 E. The altitude of the water surface is 4,577 ft.,
and although the upper end of the flume is no longer serviceable it is believed
that the power scheme should take into account the fact that the flume may-be
repaired and used again for either placer work or power development. Development at site 12HD 7 is therefore limited to an 80-ft. dam just above the old
diversion site, backing water to site 12HD 6. Such a dam would have a crest
length of about 250 ft.
BOISE KING POWER SITE, IDAHO (12HD 8)

Site 12HD 8 on the Middle Fork contemplates use of the old timber flume of
the Boise King placer, which extends 22,000 ft. from a point a short distance below
Black Warrior Creek to the mouth of Swanholm Creek. (See pi. 18, mile 120,
for profile, and sheet A, Plan and profile Boise River, 1927, miles 46-49, for river
plan.) On account of the difficulties of maintaining a flume in the rocky canyon
above Steppe Creek, it is suggested that a 57-ft. diversion dam be constructed
near the center of sec. 29, T. 6 N., R. 10 E.. where the altitude of the water surface
is 4,520 ft., to raise the water to the flume level. The altitude of the water surface
at the mouth of Swanholm Creek is 4,343 ft., giving a gross head of about 220 ft.
As there are no feasible dam sites in the stretch paralleled by the flume, development is limited to either flume or penstock.
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POWER SITE 12HD 0, IDAHO

There are three power sites on the Middle Fork of the Boise River between the
backwater from the Alexander Flats reservoir site (12HD 2) and the mouth of
Swanholm Creek, in the Nl/2 sec. 35, T. 6 N., R. 9 E. The first of these is in the
NW% sec. 3, T. 5 N., R. 9 E., 2.2 miles below Swanholm Creek. (See pi. 18,
mile 116, for profile, and sheet A, Plan and profile, Boise River, 1927, mile 43.6,
for river plan.) Altitude of water surface, 4,253 ft. A 90-ft. head can be obtained by backing water to Swanholm Creek. The site is in a narrow granite
gorge with a width of only 500 ft. at a section 250 ft. above the water surface.
The flowage would be entirely within the canyon, and the only improvement that
would be flooded is the trail.
POWER SITE 12HD 10, IDAHO

This site is on the Middle Fork of the Boise River in a narrow granite gorge at
mile 40.65, 1 mile above Dutch Frank Hot Springs. (See pi. 18, mile 113 for
profile, and sheet A, Plan and profile, Boise River. 1927, mile 40.65, for plan of
river.) Altitude of water surface, 4,130 ft. A dam 120 ft. high would back
water to site 12HD 9 and have a crest length of about 400 ft. Flowage would be
in a narrow canyon throughout, and the only improvements that would be flooded
are the trail and a small unoccupied ranch house just above the mouth of Granite
Creek.
POWER SITE 12HD 11, IDAHO

The first site on the Middle Fork of the Boise River above the backwater from
the Alexander Flats reservoir site (12HD 2) is at mile 36.3. (See pi. 18, mile
109, for profile, and sheet A, Plan and profile, Boise River, 1927, mile 36.3, for
river plan.) Altitude of water surface, 3,908 ft. A 220-ft. dam with a crest
length of about 400 ft. could be constructed in the narrow granite gorge, at the
foot of a very decided rapid, the largest observed in the Boise River and tributaries. The flow would be entirely in the gorge section, and only a trail would be
flooded.
POWER AT ALEXANDER FLATS RESERVOIR SITE

The Alexander Flats reservoir site (12HD 2, p. 86), has power possibilities
which are summarized on page 87. (See pi. 18, mile 103, for profile, and sheet A,
Plan and profile, Boise River, miles 31 to 36, for river plan.)
NORTH FORK OF BOISE RIVER

POWER SITE 12HD 12, IDAHO

It is doubtful if the North Fork of the Boise River above the mouth of Lodgepole Creek, in sec. 19, T. 7 N., R. 10 E., can be considered as having power value.
Its value, if any, relates to its small capacity for storage and is discussed in connection with the Graham reservoir site (12HD 3, pp. 87-88). Between Lodgepole
Creek and Hunter Creek, in sec. 28, T. 7 N., R. 9 E., at the head of Deer Park, a
distance of 6.2 miles, the river drops 642 ft., at an average rate of 104 ft. to the
mile. (See pi. 18, mile 32, for profile, and sheet B, Plan and profile, Boise River,
1927, mile 34, for river plan.) The river throughout is in an extremely narrow,
deep granite gorge, through which a trail has been blasted. This stretch of the
river, extending from the center of sec. 19 to sec. 28, T. 1 N., R. 9 E., is designated
power site 12HD 12. Throughout the canyon are numerous sections where high
concrete dams could be built with crest lengths not exceeding 300 ft. It cannot
be determined at this time whether the most feasible method of development
would be by means of high dams or by means of low diversion dams and conduits.
If the latter method is used pressure pipes would have to be constructed practically in the channel of the stream, as the cost of flumes along the canyon walls
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would be prohibitive. With the exception of the trail there are no improvements throughout the canyon. The gross head is taken as 600 ft., which probably would be developed in several units.
POWER SITE 12HD 13, IDAHO

If the Barber Flats reservoir site (12HD 4) is constructed to a capacity of 50,000
acre-ft., altitude of water surface 4,350 ft., water would be backed to a point in
the NE}4 see. 20, T. 6 N., R. 8 E. Between this point and the mouth of Hunter
Creek the North Fork of the Boise River drops 551 ft. in 9.9 miles, or at the rate
of 56 ft. to the mile.
The first outstanding site below the mouth of Hunter Creek is in the NE}£ sec.
2, T. 6 N., R. 8 E., just below the mouth of Bear Creek. (See pi. 18, mile 23, for
profile, and sheet B, Plan and profile, Boise River, mile 22.8, for river plan.)
Altitude of water surface, 4,468 ft. A dam 333 ft, high would be required to
utilize all the head. Considering the small natural flow it is extremely unlikely
that a dam of this height will ever be built. It seems more likely, as the market,
if one is ever created, will consist of small mining loads, that the power will be
developed by a series of small units. Under this assumption a 100-ft. dam in sec.
3 will back water nearly to the mouth of Trapper Creek, leaving undeveloped the
200 ft. of head through Deer Park between Trapper Creek and Hunter Creek.
The valley throughout this stretch is fairly open, and with a fall of 77 ft. to the
mile development by conduit seems feasible. Under this assumption the 330
ft. of head between Bear Creek and Hunter Creek will be developed partly by
penstocks and partly by low dams. It is possible that a road recently constructed
by the Forest Service through this stretch will, by reason of its location with
respect to the river, fix the type of development. The gross head is considered
as 300 ft. Development will be made in several units.
POWER SITE 12HD 14, IDAHO

Between backwater from the suggested Barber Flats Reservoir (12HD 4)
and site 12HD 13, at the mouth of Bear Creek, in the NEJ4 sec. 3, T. 6 N., R.
8 E., the North Fork of the Boise River drops 218 ft. The only outstanding dam
site is in the NEJ4 see. 9, T. 6 N., R. 8 E. (See pi. 18, mile 21, for profile, and
sheet B, Plan and profile, Boise River, mile 21, for river plan.) Altitude of water
surface, 4,403 ft. A dam 65 ft. high would back the water to Bear Creek. The
valley is well adapted for dams of this height. The river between the dam site
and backwater from Barber Flats falls at the rate of 50 ft. to the mite. It is
possible that the greater part of this bead could be developed by means of low
diversion dams and penstocks. For the purpose of this report the gross head is
considered as 200 ft., and it is assumed that development will be made in several
units by dams of fairly low head or diversion dams and conduits. The only
improvement in this section is a trail.
POWER AT BARBER FIATS RESERVOIR SITE

The Barber Flats reservoir site (12HD 4, p. 88) has power possibilities which are
summarized on page 89. (See pi. 18, mile 13, for profile, and sheet B, Plan and
profile, Boise River, miles 13 to 18, for river plan.)
POWER SITE 12HD 15, IDAHO

If Twin Springs reservoir site (pp. 84-86) is developed to a maximum attitude
of 3,700 ft. it will back water up the North Fork of the Boise River to the line
between sees. 21 and 28, T. 5 N., R. 7 E. The fall between this site and the
lower dam site for the Barber Flats Reservoir is 383 ft., at an average rate of 47
ft. to the mile. Considering the character of the river, this site is approaching
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the lower limit for feasible penstock development. (See pi. 18, mile 8, for profile,
and sheet B, Plan and profile, Boise River, miles 5 to 13, for river plan.) There
are in this stretch of the stream two dam sites and possibly more where dams for
power purposes could be later constructed. The first of these downstream from
Barber Flats is in the SWJ4 sec. 1, T. 5 N., R. 7 E.; altitude of water surface,
4,005 ft. A 75-ft. dam would back the water to the Barber Flats dam site. The
site is at a granite outcrop half a mile above Tincup Creek and is well adapted to
a dam 150 ft. high. The next site downstream is in the NEJ4 sec. 10, T. 7 N.,
R. 7 E., just above Rabbit Creek; altitude of water surface, 3,923 ft. This site
is well adapted for a dam 70 ft. high, which would have a crest length of about
180 ft. Although the canyon for several miles in the vicinity of Short Creek, on
account of its inaccessibility without the use of boats, was seen only from points
high above the water surface, it was evident that there were numerous sections
where dams could be constructed utilizing the head up to Rabbit Creek. For the*
purpose of this report it is assumed that the 370 ft. of head will eventually be
developed between the backwater from the Twin Springs site and the Barber
Flats site. Above Short Creek the only improvement is a trail; below Short
Creek the canyon is nearly impassable at high and medium water stages.
The potential power is stated with natural flow and with the assumption that
Barber Flats may be developed to a capacity of 50,000 acre-ft., or as much as
can be stored up to this capacity without affecting prior irrigation rights. Development would probably be made in three units.
SOUTH FORK OP BOISE RIVER
POWER SITE 12HD 16, IDAHO

Above the mouth of Smoky Creek the South Fork of the Boise River flows x
almost due south in a wide glaciated valley having a relatively steep slope.
(See pi. 18, mile 99, for profile, and sheet D, Plan and profile, Boise River, miles
92 to 96 for plan of river.) The total drop in the 15-mile stretch above Smoky
Creek is 1,148 ft., or at an average of 76% ft. to the mile, ranging from 139J4 ft.
to the mile in a short stretch above Johnson Creek to 66 ft. to the mile in thevicinity of Smoky Creek. It is roughly estimated that the Q90 flow is 45 sec.-ft.
and the Q50 75 sec.-ft., corresponding to a potential power value of 270 and 455
hp. to the mile. The valley of the South Fork is wide throughout most of its-,
course above Smoky Creek, and development by means of high dams seems outof the question. Power would have to be developed by means of low.diversion:
dams and penstocks. In view of the nature of the topography and the fact that:
the greater part of the river is paralleled by a good road, development by means
of a penstock should be cheap. Winter conditions are severe, and operationwould no doubt be difficult. Considerable placer mining has been carried on
throughout the valley, and it is understood that prospecting is being carried .on
to determine the gold content of the gravel in the valley. Energy for use in
connection with electric dredges or in other mining operations seems to be the
only possible market for many years to come. For the purpose of this report it
is assumed that 75 percent of the total head of 860 ft. may eventually be developed..
If the scheme to divert the Salmon River water into the Boise River for use
on the Snake River Plain is ever accomplished, the tunnel outlet from the Salmon
River would be about \% miles above the mouth of Ross Fork. A uniform flow
of 1,000 sec.-ft. would be available under such conditions. However, if the
diversion is ever made a dam for storage would probably be constructed just
below the mouth of Smoky Creek, which would back the water to the 5,575-ft.
contour, cutting down the gross head several hundred feet. In view of the
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uncertainties as to both the flow and head available with diversion, it is not considered in this set-up of the potential power. Development will be made in
several units.
POWER SITES 12HD 17 AND 12HD 18, IDAHO

Between the mouth of Big Smoky Creek and the mouth of Beaver Creek the
South Fork of the Boise River is in a canyon paralleled by a trail only. (See
pi. 18, miles 81 and 91, for profile, and sheet D, Plan and profile, Boise River,
miles 81.1 and 86, for plan of river.) The total drop in this 10.8-mile stretch is
448 ft. or at an average rate of 41.5 ft. to the mile. It is roughly estimated that
the Q90 below the mouth of Smoky Creek is 120 sec.-ft., and the Q50 190 sec.-ft.,
corresponding to a potential power of 400 and 630 hp. to the mile. In view of
the difficulties that would be encountered in constructing and maintaining
penstocks or flumes in the canyon, it seems probable that power will be developed,
if at all, by means of high dams rather than by low dams and penstocks. Many
sections throughout the canyon are so narrow, however, that high concrete dams
could be constructed. For the purpose of this report it is assumed that nearly
400 ft. could be developed in two units, one at mile 86 above Arrowrock, 5%
miles below the mouth of Smoky Creek, and one at mile 81.1, just above the
mouth of Beaver Creek. At both of these sections dams 200 ft. high woul(J
have crest lengths of less than 500 ft. The lower site is only a mile from a fair
road. The upper site can be made accessible only by most difficult and expensive
road construction for 5 miles. Neither site would flood lands that have value
for other than grazing. If the upper site is developed, water should not be
raised above an altitude of 5,330 ft., in view of the possibility that the section
immediately below the mouth of Big Smoky Creek may eventually be used for
re-regulation of the flow diverted from the Salmon River. (See p. 173.) Storage
for power is not considered feasible above either of these sites. In the event
that the flow of the Salmon River is diverted into the South Fork, the mean
annual flow would be increased by about 1,000 sec.-ft., but a portion probably
would be re-regulated; thus it is impossible to determine at this time what the
flow available for power would be; consequently, it is not further considered here.
POWER AT BASCUM EESEBVOIR SITE

<

The Bascum reservoir site (12HD 5) has the possibilities indicated in the table
(p. 90), (See pi. 18, stifle, ,76, for profile, and sheet D, Plan and profile,. Boise.
River, 1927, miles 76 and 81, for river plan.)
POWER SITE 12HD 19, IDAHO

Between the Bascum Ranch reservoir site (p. 89) and the flow limits of the Casey
Ranch reservoir site (p. 90), the South Fork of the Bofee River drops 282'ft., from
an altitude of 4,732 ft. to 4,450 ft. in a distance of 8.6 miles, with an average fall'
of 32.8 ft. to the mile; 157 ft. of this fall occurs in a fairly narrow canyon section
extending for 5 miles below the lower end of Bascum Flats; the remaining 125 ft.
is in the broad valley in which Featherville is located, extending from Abbott
Creek to Dog Creek.
It seems evident that power development will be limited to 157 ft. in the 5-mile
stretch immediately downstream from Bascum Flats. (See pi. 18, mile 73, for
profile, and sheet D, Plan and profile, Boise River, miles 7CK75, for plan of river.)
In this stretch, however, there are no outstanding dam sites, and the fall per mile
is so low that development by means of penstocks will probably never be feasible.
If there were a strong local demand for power, development could be made with
a series of dams each creating a head of 20 to 30 ft. It IB estimated that under
such a method eventually 120 ft. of head may be developed, and for the purposes
of this report this head has been used in determining the potential power value.
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POWER AT CASEY RANCH RESERVOIR SITE

The Casey ranch reservoir site (12HD 6, pp. 00-92) has the power possibilities
indicated in the table. (See pi. 18, mile 62, for profile, and sheets C and D,
Plan and profile, Boise River, miles 62 to 67, for river plan.)
POWER AT ANDERSON RANCH RESERVOIR SITE

The Anderson ranch reservoir site (12HD 7, pp. 92-94) has the power possibilities shown in the table. (See pi. 18, mile 43, for profile, and sheet C, Plan and
profile, Boise River, miles 43 to 52, for river plan.)
INDIAN POINT mVBBSION DAM SITE AND POWER SITE 12HD 20, IBABO

If water from the South Fork of the Boise River is diverted onto the Snake
River Plain, in all probability it will be by means of a tunnel heading in sec. 17,
T. 1 S., R. 8 E., 37.5 miles upstream from Arrowrock. The altitude of the water
surface is 3,790 ft. One mile below the site of the tunnel heading is the Indian
Point dam site, in the NW# sec. 8, T. 1 S., R. 8 E. (See pi. 18, mile 38 for profile,
and sheet C, Plan and profile, Boise River, mile 39.5 for river plan.) The section
at the dam site is believed to be satisfactory for the construction of a dam to
an altitude of 3,900 ft. However, the altitude of the water at the Anderson
ranch reservoir site is 3,880 ft., so that the feasible height to which water should
be raised is about 3,875 ft. No geologic examinations have been made at the
site. As discussed by Meinzer and Stearns in connection with the Raspberry-Joy
dam site (pp. 94-95), the basic granite of the valley has been largely covered with
a lava flow. Very extensive granite outcrops oecur on both sides of the river at
the section and upstream. These outcrops are interspersed with lava and are
topped several hundred feet higher by the lava rim. Whether the granite forms
an unbroken barrier across the valley can be determined only from a detailed
geologic examination.
If water is diverted at an altitude of 3,850 ft. the outlet of the tunnel would be
in Long Tom Creek, in the northwestern part of T. 2 S., R. 7 E., about 2 miles
above the confluence of Long Tom and Syrup Creeks. The length of tunnel
would be about 7 miles. The possibilities of an alternative tunnel location with
a heading in the vicinity of Bock Creek, in sec. 22, T. 1 N., R. 7 E., were investigated by L. L. Bryan and the writer. Such a tunnel would discharge into Syrup
Creek a mile or so above its confltrence with Long Tom Creek. The minimum
tunnel length would be about 8% miles. If the shorter tunnel is to be used
there seems to be no doubt that its heading would be in the vicinity of sec. 17,
T. 1 S., R. 8 E. Present diversion from Camas Creek (see p. 53) into Long Tom
Creek is at an altitude of about 4,990 ft. The 4,990 ft. contour crosses the South
Fork of the Boise Rive* 37 miles upstream from the mouth of Camas Greek.
Diversion from tbe South Fork onto tfae Snake River Plain by means of a long
canal and ao tuanel seems «4early iafeaaible.
The Indiaa Point dam site is also the best one for power development on the
South Fork below the Anderson ranch dam site and is there considered in connection with the undeveloped power resources. The altitude of the water surface is
3,769 ft; at the Andersen ranch dam site, upstream, it is 3,880 ft. The head that
can be created at this site, either for power or for diversion, should be limited
to about 105 ft. (attitude 3,875 ft). The crest length of a dam to this height
would be about 515 ft. The afcte is only about a mile from a good highway. The
power capacity of this site is based upon the natural flow and also on the assumption that storage of 62,800 aere-ft. is obtained at the Bascum reservoir site.
Between the Indian Point dam site and backwater from Arrowrock the South
Fork drops 679 ft., from an altitude of 3,869 to 3,210 ft., in & distance of about 22
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miles, an average drop of 30.8 ft. to the mile. In this stretch is the RaspberryJoy dam site, which, on account of geologic conditions, is considered infeasible
for either storage or power. For 12.5 miles above the Arrowrock flowage the
river is deeply entrenched in a deep, narrow lava canyon and is not considered
feasible for power development. In the 9.5 mile stretch from the head of the
canyon at the Joy ranch, in sec. 10, T. 1 N., R. 7 E., to the Indian Point dam site,
the valley is open, there are no outstanding dam sites, and the fall seems too low
for development by means of penstocks. This stretch is considered as having
little if any power value.
BIG SMOKY CREEK

In the stretch of Big Smoky Creek covered by the river surveys, which extends
from the mouth 5 miles upstream, the creek has an average drop of 65 ft. to the
mile. (See pi. 18 for profile, and sheet D, Plan and profile, Boise River, 1927, for
river plan.) Estimated Q90, about 55 sec.-ft.; Q50, about 90 sec.-ft., corresponding power capacity 290 and 470 hp. to the mile. No storage sites are known to
exist. The creek flows in a wide alluvial valley in which there are no dam sites.
Considering that power development would have to be made by conduit, the
small flow and relatively low fall would seem to preclude such development.
The stretch may have remote possibilities for storage if serious consideration is
ever given to the proposition to divert water from the Salmon River Basin to the
Mountain Home area. Under this method of development (see p. 173) some 360,000 acre-ft. of storage would be desirable in the South Fork of the Boise River, and
120,000 acre-ft. of this amount could be obtained with a 240-ft. dam just below
the junction of the South Fork and Big Smoky Creek. Such storage would
flood to the 5,575-ft. contour and affect nearly all the stretch.
UTTTUE SMOKY CREEK

In the first 10 miles above its mouth Little Smoky Creek has an average drop
of 57.5 ft. to the mile. (See pi. 18 for profile, and sheet D, Plan and profile,
Boise River, for river plan.) Throughout the first 4 miles above its mouth the
creek meanders in a wide glaciated valley, and the upper 2-mile stretch is embraced within the Little Smoky reservoir site (12HD 9). The only possibilities
for power development seem to be throughout the canyon section between Worsewick Hot Springs and Priess. In this stretch the creek has an average drop of 72
ft. to the mile, and about 300 ft. of head could be developed by means of very
difficult penstock construction. Q90 (roughly estimated), 15 ^ec.-ft.; Q50, 30
sec.-ft.; corresponding power capacity, 85 and 175 hp. to the mile. It is apparent
that without storage, power development is clearly not feasible. As discussed
on page 96, there is a possibility that about 10,000 acre-ft. of storage could be
obtained by the construction of a dam 100 ft. high and 360 ft. in crest length
just below Worsewick Hot Springs. Such development would give about 3,000
horsepower, using the entire stretch. Considering the size of the dam, the difficulties that would be encountered in the construction and maintenance of the
penstock, and the uncertainties of the water supply, this is considered not valuable
for power.
PAYETTE BIVEB BASIN
GENERAL FEATURES

Information relative to power sites in the Payette River Basin is
based on a plan and profile survey made by R. W. Burchard and
W. F. Chenault, topographic engineers, during 1924-25, and published
by the United States Geological Survey in four plan sheets, three
50503 35 19
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profile sheets, and one sheet showing miscellaneous dam sites,
entitled "Plan and profile of Payette Kiver above Horseshoe Bend,
Idaho, North Fork to Cascade, South Fork to mile 70, and tributaries", supplemented by field examinations and studies by the writer.
A plan and profile of the Middle Fork of the Payette Kiver was
made by L. L. Bryan in 1929. The map is shown on sheet D, Plan
and profile of Salmon Kiver, including East Fork, Secesh River, Johnson Creek, and Middle Fork of Payette River above Broom Creek,
including Silver Creek. Descriptions of sites on the Middle Fork
are based on studies by Mr. Bryan.
Much of the information relative to the Payette River Basin is
taken from a manuscript report by the writer entitled "Storage and
power possibilities, Payette River Basin, Idaho", copies of which are
open for inspection or reproduction in the offices of the Geological
Survey at Washington, D.C., and Boise, Idaho.
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7,400
3,900
1,360
2,000
2,200
4,600
4,400
8,100
7,700
8,700
5,500
75,400

46,000

82,800

7,100
11,100
32,400
14,100
8,700
9,400

2,800
2,300
1,900
1,600
2,400
4,400
2,400
830
1,200
1,340
2,900
2,700
5,000
4,800
5,800
3,600

43,840

3,700
5,800
16,800
7,300
4,540
5,700

90 percent 50 percent
of time
of time

Horsepower

With existing flow

Undeveloped power sites in Payette River Basin, Idaho

35
300
335
390
390
445
465
465
470
505
550
550
560
570
1,370
1,370

1,000
1,000
1,000
1,000
1,000
2,640

Q90

55
300
370
455
475
555
580
580
585
540
700
710
720
730
1,370
1,370

1,000
1,000
1,000
1,000
1,000
2,640

Q50

Second-feet

85,000

2,800
5,400
5,900
2,800
4,100
7,100
3,700
1,300
1,900
2,000
4,200
4,000
7,200
6,800
15,900
9,900

163, 900

14,800
23,200
65,000
27,200
16, 800
16,900

98,000

4,400
5,400
6,500
3,300
4,900
8,900
4,600
1,600
2,300
2,200
5,300
5,100
9,200
8,800
15,900
9,900

163, 900

14,800
23,200
65,000
27,200
16,800
16,900

90 percent 50 percent
of time
of time

Horsepower

With future flow
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Undeveloped power of South Fork tributaries
Flow (secondfeet)
Head
(feet)
Q90

Trail and Barren Creeks ________________

Middle Fork (site 12HG 23)...... __ ... __ ......
Middle Fork (site 12HG 24)... __ ........... __ ..

656
660
480
500
730
260
100

Q50

25
40
25
25
35
50
50

3,386

40
65
40
40
60
65
65

Horsepower
00 percent 50 percent
of time
of time
1,000
1,310
2,100
960
1,000
2,100
1,000
400

2,000
2,100
3,400
1,600
1,600
3,500
1,350
520

9,870

16,000

NORTH FORK OF PAYETTE RIVER AND PAYETTE RIVER BELOW BANKS

Although the valley of the North Fork is paralleled throughout its power
section by a railroad and a main highway, it is doubtful if their presence constitutes a serious handicap to future power development. In certain places
minor changes in grade and location would have to be made, but in general the
character of the valley and stream is such that power can apparently be developed
with only minor conflict with the use of the canyon for transportation routes.
This is not true with regard to the scenic and recreational features, as complete
development would replace a beautiful mountain stream with conduits. In view,
however, of the magnitude of the adjacent territory that will always remain
practically in its native state, the adverse features should not be a detriment to
logical development when power demands become acute.
One of the most serious obstacles to power development will result from ice
conditions. The gradient of the stream is so steep that the diversion dams
suggested would not form ponds of a sufficient size to aid the situation materially.
However, with proper care and design the ice might not be a serious handicap,
especially if the plants are tied into a large system, as will probably be done when
development is finally made.
Estimates of power on the North Fork above Banks have been based on natural
flow and also the estimated flow if reservoir sites are developed at Upper Payette
Lake, Payette Lake, Cabarton, and Gold Fork. (See pp. 99-102.) Sites below
Banks are considered with storage also on the South Fork. The potential power
based on this assumption is set forth largely to represent the ultimate value of the
power resources. Six possible power sites on the North Fork and the main stream
are described, with a total gross head of 1,915 ft., nearly 90 percent of the total
fall between Cascade and Horseshoe Bend. In setting up a suggested scheme
of development fairly small units have been considered. It would, of course, be
possible to extend the length of conduit and materially reduce the number of
sites. The total resources would, however, be about the same. In discussing
power value no allowance has been made for possible diversion of part of the
flow of the Payette River into the Boise Valley. (See p. 184.)
PAYETTE T^AKE TO CABARTON

' Between Payette Lake and Cascade the North Fbrk of the Payette River flows
through a long upland valley, which terminates near Cascade. This valley has
an average width of 7 miles, a length of about 30 miles, and a southward slope of
7 ft. to the mile. A very considerable portion is irrigated. (See p. 151.) The
river meanders through the valley with a slope of about 3 feet to the mile and has
no power possibilities. Immediately above Cascade the river cuts through a
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small ridge in sees. 25 and 26, T. 14 N., R. 3 E., where the small drop is partly
used for power development (see power site 12HG 3, p. 99), and enters the lower
Long Valley, which is discussed in connection with the Cabarton reservoir site
(12HG 4, p. 100).
CABARTON TO SMITHS FERRY (UNDEVELOPED POWER SITE 12HG 1),
IDAHO

Except in the first mile below Cabarton, in sec. 31, T. 13 N., R. 4 E., the
Payette River is paralleled by the railroad at an altitude ranging from 20 to 50
ft. above the water surface. For the first 3 miles below Cabarton the railroad is
on the west bank, and for the remainder of the distance on the east bank. The
highway that parallels the river downstream from Smiths Ferry leaves the river
at this point and reaches Cabarton by way of Round Valley, a unique basin
lying east of the North Fork (p. 102).
Altitude of water surface at dam site for Cabarton Reservoir, 4,705 ft.; at the
head of the valley at Smiths Ferry 4,520 ft. a total drop of 185 ft. in 8.6 miles, at
an average rate of 21.3 ft. to the mile. If the railroad did not parallel the river
so closely in this stretch future power development would probably be made by
means of dams with adjacent powerhouses. (See pi. 19, North Fork profile,
miles 35 to 43, and sheet A, Payette River plan and profile, 1924.) Such development could be made at many sites where the river flows between granite outcrops, especially in the center of sees. 12 and 35, T. 12 N., R. 3 E., and at two.
points in the SW% sec. 2, T. 11 N., R. 3 E.
Little head could be obtained at these sites without flooding the railroad, and
as the relocation of the road would involve very extensive rock work with accompanying high expense, it is assumed that power will be developed, if at all by
means of a pipe line or flumes, though the slope is not such as would ordinarily
justify this method of development. The total drop could be developed either
by means of one long conduit or in smaller units using the possible dam sites
noted or other similar sections. For the purpose of this report it is assumed that
development will be made in one unit. Timber of fair stand and quality extends
to the water surface. Outside of the timber value the lands that would be
flooded by power development are suitable only for grazing. Granite predominates throughout the stretch.
SMITHS FERRY SECTION

In the Smiths Ferry section, largely in sees. 10, 15, and 23, T. 11 N., R. 3 E.,
the total drop in the river is only 20 ft., or at an average rate of about 5 ft. to the
mile. (See sheet A, Plan and profile, Payette River, 1924, miles 31.2 to 35.)
This valley has a maximum width of about half a mile and covers about 340 acres
of level land. The railroad extends through the valley on the east side of the
river at an altitude generally less than 20 ft. above the water. Nearly 4 miles of
highway lies between 20 and 30 ft. above the water surface. The valley is
developed to some extent as a resort, with a large camp, hotel, and general store.
When the demand for power becomes so acute that the North Fork is fully
developed below Smiths Ferry a logical procedure would be to use this valley
for an equalizing reservoir. A maximum capacity of 40,000 acre-ft. could be
obtained with a dam 100 ft. high flooding to the 4,600-ft. contour. The topography is such that any material raising of the water level would flood all the land
and improvements, including the railroad and highway. The maximum development could therefore be effected about as cheaply as one in which the head would
be raised only 50 ft. The land is all in private ownership. The best location for a
dam to create a reservoir of any size in the valley is apparently in the N^S sec. 26,
T. 11 N., R. 3 E. The feasibility of developing any large amount of storage in
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the valley depends largely upon conditions that apparently will not arise until
the very remote future, and for the purpose of this report this valley is not considered a reservoir site.
SMITHS FERRY TO POINT NEAR BANKS

In the 13-mile stretch between the lower end of the Smiths Ferry Valley
(altitude 4,500 ft.) and the backwater from the Banks site (12HG 5), in the SEJ4
sec. 16, T. 9N., R. 3 E. (altitude 3,040 ft.), the river drops 1,460 ft., at an average
rate of 112 ft. to the mile. Although the slope is nearly uniform, there is one
6-mile stretch between Big Eddy and Mains where the fall averages 131 ft. to
the mile, a remarkably high rate considering the size of the river.
The river is deeply entrenched in a V-shaped granite canyon and is paralleled
on the right bank by the highway and on the left bank by the railroad at altitudes
ranging from 20 to 100 ft. above the water. There is very little side drainage,
the divide on both sides being less than 4 miles from the river.
There are numerous sites where high-head dams could be constructed cheaply,
but as neither the highway nor the railroad can be relocated except at high cost,
and as both would be flooded in part by high-head dams, it seems very probable
that power will be developed by means of relatively low diversion dams and
flumes or pressure pipes. It seems doubtful if the head will be utilized in one
unit, but such development is entirely possible. For the purpose of this report
it is assumed that development will be made in three units, as described below.
BEAVEE CREEK POWER SITE, IDAHO (12HG 2)

This scheme suggests the diversion of water at an altitude of 4,500 ft. by a low
diversion dam to be constructed where the slope of the river starts to increase
below Smiths Valley, in the NJ6 sec. 26, T. 11 N., R. 3 E., with a pressure pipe,
2.4 miles long to a point in the NW% sec. 34, when the water would be returned
to the river at an altitude of about 4,210 ft. (See pi. 19, North Fork profile
mile 30, and sheet A, Plan and profile, Payette River, 1924, miles 28.8 to 31.2.)
Large-scale surveys will be necessary to determine which side of the river will be
the best adapted for locating the conduit, which would interfere on the left bank
with the railroad and on the right bank with the highway. There is practically
no side drainage to contend with. Except for timber value the lands that would
be affected have little value.
BIG EDDY POWER SITE, IDAHO (12H6 3)

This scheme suggests the diversion of water at the tailrace of the Beaver Creek
site, at an altitude of about 4,200 ft., with a pressure pipe to the SWJ4 sec. 33, T.
10 N., R. 3 E., where the water would be returned to the river at an altitude of
3,390 ft. (See pi. 19, North Fork profile, mile 22, and sheet A, Plan and profile,
Payette River, miles 21.2 to 28.8.) The conduit would be 7.6 miles in length,
creating a gross head of 810 ft. A conduit on the left bank would interfere with
the railroad, and one on the right bank with the highway. Diversion as suggested
would materially destroy the scenic features and fishing in the valley, which is
now used to a considerable extent for recreation, especially at camps in sec. 29,
T. 10 N., R. 3 E. This adverse condition, so far as the scenery is concerned,
could be alleviated in part by locating the powerhouse of one site above the camps
and the point of diversion for the other site below the camps.
MAINS POWER SITE, IDAHO (12HG 4)

This scheme suggests the diversion of water at the tailrace of the Big Eddy site,
at an altitude of about 3,380 ft., with a conduit to a point in the SEJ4 sec. 6, T.
9 N., R. 9 E., where the water would be returned to the river at an altitude of
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3,040 ft. (See pi. 19, North Fork profile, mile 20, and sheet A, plan and profile,
Payette River, miles 18.1 and 21.2.) The powerhouse location for this scheme
is fixed by the backwater from the Banks site below. A head of 340 ft. could be
obtained with a conduit 3.1 miles long. The valley in this stretch is slightly
wider than above, earth mantles the rock to some extent, and construction costs
would probably be less than for diversion sites above. A conduit on the left
bank would interfere with the railroad and one on the right bank with the highway.
BANKS POWER SITE, IDAHO (12HG 6)

The North and South Forks of the Payette River unite at Banks, in the SW% sec.
28, T. 9. N., R. 3 E., 15.5 miles above Horseshoe Bend. The North Fork above
the junction has a steep gradient, dropping at an average rate in excess of 100 ft.
to the mile, and the slope of the South Fork in the vicinity of the junction is only
29 ft. to the mile. For the first 10,000 ft. above this junction the two forks run
practically parallel, separated by a hogback about 450 ft. high and less than 2,000
ft. wide. Because of the difference in altitude between the two forks power
-could be developed by using a short tunnel to be driven through the narrow neck.
During the 3 years ending May 12, 1922, the city of Boise held a preliminary
permit from the Federal Power Commission for the site.
Diversion of the North Fork could be made either by a low dam at the 3,040-ft.
contour crossing with a conduit along the left bank to the tunnel portal, or by a
higher dam downstream, cutting down the length of the conduit and attendant
ice trouble. The latter scheme is considered the more feasible. A feasible dam
site exists in the NW% sec. 2. (See pi. 19, North Fork profile, mile 18, and sheet
A, Plan and profile, Payette River, mile 17.5.) The altitude of the water surface
is 2,993 ft. A 45-ft. dam raising the water to an altitude of 3,040 ft. would interfere somewhat with the railroad and would create a pond about half a mile long,
which should reduce ice interference. The most feasible location for the tunnel
would be in the NW^SWM, SW^SWK, and SE#SWK sec. 22, T. 9 N., R. 3 E.,
about 2,000 ft. below the dam site. The length of the tunnel would be somewhat
less than 1,000 ft. The tunnel would discharge in a penstock about 800 ft. long
to the South Fork, 1.8 miles from the mouth, at an altitude of 2,830 ft. Thus a
gross head of 210 ft. could be obtained with a dam 45 ft. high, 2,000 ft. of flume,
1,000 ft. of tunnel, and 800 ft. of penstock. The same powerhouse could be used
for the diversion from the South Fork discussed under site 12HG 22 (pp. 290-291)
BANKS TO HORSESHOE BEND POWER SITE, IDAHO (12HG 6)

In the 15.5-mile stretch between the junction of the North and South Forks,
near Banks and Horseshoe Bend, the Payette River falls 195 ft. at an average
rate of 12.6 ft. to the mile. (See pi. 19, Payette River profile, mile 12, and sheet A,
Plan and profile, Payette River.) The river is paralleled throughout on the right
bank by the railroad and on the left by a new State highway, both from 20 to 80
ft. above the water. The fall averages less than 13 ft. to the mile, and the flow is
so large that it seems very improbable if development will take place by means
of low diversion dams and penstocks. On the other hand, development of any
magnitude by means of dams with an adjacent powerhouse will materially interfere with transportation facilities. In the lower 8 miles, from Horseshoe Bend
to the NEK sec. 26, T. 8 N., R. 2 E., the valley is wide and probably filled with
alluvium. The granite through which the river has cut its valley upstream has
given way to lava, and with these various factors taken into consideration it
seems doubtful if this stretch can be considered as having any power value. In
the first 7 miles below Banks the valley is fairly narrow, the rock outcrops are of
granite, and power development is possible at a high cost. Although there are
no outstanding sites that seem worthy of serious consideration, possibly the best
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site is in the N^ sec. 17, T. 8 N., R. 3 E., where a dam 80 ft. high flooding to
the junction of the two forks would have a crest length between 400 and 500 ft.
Development as suggested would involve the relocation of 3 miles of railroad
and highway.
SOUTH FORK OF PAYBTTB RIVER

Surveys and investigations by the Geological Survey on the South Fork of. the
Payette River were carried from the mouth into the Big Meadows, 70 miles above
Banks. The total fall in the stretch covered is 2,430 ft., at an average of 35 ft.
to the mile, with maximum stretches of only 56 ft. to the mile, compared with
over 100 ft. to the mile on the North Fork. For about half its length the stream
is confined in an extremely narrow, deep rock canyon, upstream from which the
valley is more open. The profile is shown on plate 19. A highway parallels
the river for nearly 60 miles.
In suggesting schemes for power development care has been taken to avoid
undue interference with either the highway or its probable future location. In
general, it is believed that the power resources can be developed without serious
interference with the use of the valley for a transportation route. The schemes
outlined would utilize a head of 2,830 ft., or over 80 percent of the fall from Elk
Lake to Banks. Power estimates have been based on natural flow and also on
the assumption that use for power regulation is made of Grand Jean and Garden
Valley (pp. 102-103). Estimates of flow below the mouth of the Deadwood River
take into consideration regulations at the Deadwood Reservoir. The use of
either the Garden Valley or the Grand Jean reservoir site solely for power is
extremely remote.
EIE LAKE POWER SITE, IDAHO (12HG 7)

The South Fork above Grand Jean Creek, in its course across Tps. 9 and 10
N., R. 11 E. (unburveyed), flows through a rather broad U-shaped valley,
probably of glacial formation, the floor of which is partly meadow and partly
covered with a dense stand of jack pine. The stream meanders to some extent
and appears to have a fairly small slope, but this is deceptive, as the fall is nearly
50 ft. to the mile. Beginning near the mouth of Lake Creek, near the southern
edge of T. 9 N., R. 11 E., the slope increases rapidly to between 200 and 250 ft.
in the 2- or 3-mile stretch immediately downstream from Elk Lake.
The valley containing Elk Lake and the upper South Fork appears to have
been scooped out by a glacier in its course northward from the western and northern slopes of the peaks of the Sawtooth Range. Elk Lake, with a water surface
of possibly 200 acres, occupies a small depression upstream from a mass of glacial
fill, down which its outlet tumbles with a slope exceeding 200 ft. to the mile. The
lake lies against the western wall of the valley. Geologic examinations of the
area surrounding the outlet of the lake will be necessary to determine if it would
be possible to raise the water surface of the lake without excessive leakage. It
appears that not more than a few thousand acre-feet could be safely obtained.
It is assumed that power development could be made by means of low diversion dams and penstocks over the stretch upstream from Lake Creek, near the
south line of T. 9 N., R. 11 E., to Elk Lake and possibly above.
GRASD JEAH TO 10WMAS

The South Fork Valley between Grand Jean and Lowman is entirely different
in character from the valley between Lowman and Grimes Pass. In place of a
narrow rock canyon with precipitous side walls, the valley is in general much
wider, with alternate benches as much as 2,000 ft. wide and several thousand
feet long. These benches are in part irrigated and have excellent stands of
alfalfa and in part are fairly heavily timbered. The benches are about 50 ft.
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above the river and have greatly facilitated road construction. Eventually the
highway that has recently been constructed through to Grand Jean will extend
tip Trail Creek to Stanley Basin, forming an important link in the east-west
mountain highway.
The altitude of the water surface at the Grand Jean dam site (12HG 8) is 5.042
ft., and at the mouth of Clear Creek at Lowman 3,810 ft., a drop of 1,232 ft. in 30
miles, at an average rate of 41 ft. to the mile, decreasing from somewhat over 50 ft.
to the mile above Warm Springs Creek to 35 ft. above Clear Creek. Even aside
from the highway problem, there is some doubt, in view of the character of the
valley, whether power development is more feasible by means of low diversion
dams and conduits to the point of use, or by means of earth and rock-fill dams
"with adjacent powerhouses. In the upper portion of this stretch there are no sited
where concrete dams could be cheaply constructed, and earth and rock-fill dams
150 ft. high would have crest lengths ranging from 800 to 1,000 ft. Moreover,
spillway facilities would have to be provided, as there are apparently no natural
spillways. The presence of the benches and open valleys will also greatly facilitate conduit construction. In view of these various factors as well as the fact
that there will be minimum interference with highway location, development by
means of diversion dams, probably 20 to 40 ft. high, with conduits 1 mile or
more in length, is for the most part suggested in the following schemes.
POWER SITE 12HG 8, IDAHO

In the 4 miles between Grand Jean and the mouth of Canyon Creek, in sec, 27,
T. 10, N., R. 10 E., the South Fork drops 215 ft., at the rate of 50 ft. to the mile.
The head can be developed in two ways (A) by the construction of a large earth
and rock-fill dam in the canyon just below the mouth of Canyon Creek, where a
225-ft. dam would have a crest length of about 1,200 ft.; or (B) by means of a
conduit along the left (south) bank of the river to a powerhouse site in the vicinity
of Canyon Creek. (See pi. 19, South Fork profile, mile 64, and sheet C, Plan
and profile, Payette River, miles 62 to 66.) If the Grand Jean Reservoir is constructed there would probably be little interference with ice.
POWER SITE 12HG 9, IDAHO

In the 4.2-mile stretch between Canyon Creek and Warm Springs Creek the
South Fork drops 238 ft., at a rate of nearly 57 ft. to the mile. (See pi. 19, South
Fork profile, mile 60, and sheet C, Plan and profile, Payette River, miles 58 to
62.) There is a fair location in the SW% sec. 32, T. 10 N., R. 10 E., for an earth
and rock-fill dam, having a crest length of about 1,000 ft. at an altitude of 4,850 ft.
Its construction would, however, flood 2 miles of bench land and highway. In
view of the high rate of fall conduit development is believed the most logical
scheme. Diversion could be made at a site in the narrow rock canyon immediately below the mouth of Canyon Creek, with a conduit across the bench land
on the right bank to a point in the NE% sec. 5, T. 9 N., R. 10 E., where a head of
220 ft. could be obtained. Development as suggested would not interfere appreciably with any present or possible future development.
POWER SITES 12HG 10 AHD 12H6 11, IDAHO

Between the mouth of Warm Springs Creek, in the NW}4 sec. 5, T. 9 N., R. 10
E., and Tenmile Creek, in the WJ£ sec. 15, T. 9 N., R. 9 E., the valley is narrower
than that either above or below and the slope of South Fork has decreased to
about 45 ft. to the mile. The total drop is about 240 ft., and there is some
question as to the best method of development. There are two narrow sections,
one in the NW^ sec. 7, T. 9 N., R. 10 E., and the other in the NE^ sec. 15, T. 9
N., R. 9 E., where it seems feasible to construct earth and rock-fill dams up to
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125 ft. in height at a fairly reasonable cost. Development by means of dams
would flood, to a great extent, the narrow strips of bench land across which the
highway has been constructed. The extent of the interference cannot, however,
be closely defined on the basis of maps available. Whether or not development
is made by means of dams as much as 125 ft. in height, approximately the same
head will be obtained, and for the purpose of this report development by rock-fill
dams is assumed. Neither dam would flood any extensive agricultural lands.
(See pi. 19, South Fork profile, miles 53 and 56, and sheet C, Plan and profile,
Payette River.)
The site for the upper dam (12HG 10) is in the NW% sec. 7, T. 9 N., R. 10 E.,
about 1}£ miles below Warm Springs Creek; altitude of water surface, 4,520 ft.
A head of 90 ft. could be obtained without interference with the site above. A
dam of this height would have a crest length of about 500 or 600 ft. and would
flood not more than half a mile of bench land and highway.
The lower site (12HG 11) is in the NEJ4 sec. 15, T. 9 N., R. 9 E., halfway
between Casner Creek and Tenmile Creek; altitude of water surface, about
4,380 ft. A head of about 130 ft. can be obtained without interference with the
site above. An earth and rock-fill dam to create this head would have a crest
length between 600 and 700 ft. It would flood somewhat over a mile of bench
land.
POWER SITE 12HG 12, IDAHO

Downstream from Casner Creek as far as Archie Creek, a distance of 11 miles,
large alternate benches are common along the South Fork, with no intervening
canyon sections where dams of any height could be constructed. It is evident
that any power development in this stretch will be made by means of low diversion dams with conduits on the benches. However, the rate of fall is only 35 ft.
to the mile, probably about the minimum limit for feasible conduit development.
(See pi. 19, South Fork profile, miles 45 to 51, and sheet C, Plan and profile,
Payette River.) In view of the doubtful feasibility of this section it is assumed
that eventually 200 ft. may be developed in this stretch by means of conduits.
Diversion would be made below Tenmile Creek in order to take advantage of the
increased flow.
POWER SITE 12HG? 13, IDAHO

Topographic conditions either in the SWJ4 sec. 33, half a mile below Archie
Creek, or near the center of sec. 32, T. 9 N., R. 8 E., 1,000 ft. upstream from
Kirkham Hot Springs, are suitable for the construction of either a concrete or
earth and rock-fill dam. (See pi. 19, South Fork profile, mile 42.3, also sheet
C, Plan and profile, Payette River.) The upper site is perhaps more feasible for
an earth and rock-fill dam, as a spillway could be constructed through the narrow
projecting point on the right bank, around which the river flows. The altitude
of the water surface is 4,000 ft. A dam at this site creating a head of about 100
ft. is believed to be the most feasible. Such a dam would flood somewhat more
than \Yz miles of recently constructed road. Relocation of the road would be
very expensive, and largely because of this interference this site is one of doubtful
feasibility.
KIBKHAM HOT SPRINGS POWER SITE, IDAHO (12HG 14)

If the dam site for scheme 12HG 13 is selected in the SW# sec. 33, T. 9 N.,
R. 8 E., the narrow section of the South Fork just above Kirkham Hot Springs
could be developed with a concrete dam to obtain a head of about 35 ft.; altitude
of water surface, 3,960 ft.; of head water, 3,995 ft. Development would, however, require the relocation of nearly 1 mile of expensive highway. (See pi. 19,
South Fork profile, mile 40.9; also sheet C, Plan and profile, Payette River.)
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SHEEP GREEK POWER SITE, IDAHO (12HG 15)

Two miles above Lowman, just below the mouth of Sheep Creek, there is a
narrow section with granite outcrops where a concrete dam could be feasibly
constructed. (See pi. 19, South Fork profile, mile 38.5, and sheet B, Plan and
profile, Payette River.) The altitude of the water surface is 3,875 ft.; at site
12HG 14, upstream, it is 3,960 ft. The head at site 12HG 15 could therefore
be 85 ft. However, a dam raising the water to an altitude of 3,960 ft. would
flood 2 miles of highway, constructed at a large cost, the relocation of which
would involve an almost prohibitive expense, and it would also flood Kirkham
Hot Springs, in the center of sec. 32, T. 9 N., R. 8 E., which are of considerable
local importance. The water could, however, be raised to an altitude of about
3,925 ft. without material damage to either the highway or the hot springs, and
a head of about 50 ft. obtained. Such a method of development is believed to
be fairly feasible.
LOWMAN POWEB SITE, IDAHO (12HG 16)

It is extremely doubtful if any development that materially floods Lowman
will be feasible. Although the settlement consists only of two general stores,
a garage, and three or four houses, it is the civic center and the nearest settlement to an area of more than 1,500 square miles lying north and east. The
roads and trails that radiate from Lowman are extremely important, not only
in relation to fire protection for the surrounding national forests, but also for
the numerous sheep and cattle men who make use of the excellent grazing facilities on these forests. For these reasons development that would materially
flood the roads or the settlement is not suggested. Half a mile below Lowman
the South Fork enters the narrow granite canyon, where there are numerous
opportunities to construct concrete dams with fairly high head.
Apparently the best site is in sec. 28, T. 9 N., R. 7 E., a short distance upstream
from Monument Creek. (See pi. 19, South Fork profile, mile 34.5, also sheet B,
Plan and profile, Payette River.) The altitude of the water surface is 3,755 ft.
An altitude of 3,805 ft. is about the maximum to which the water can be raised
without material injury to improvements. A concrete dam to create a head of
50 ft. would have a crest length between 350 and 400 ft.
OX BOW BEND POWER SITE, IDAHO (12HG 17)

In the WYz sec. 32, T. 9 N., R. 7 E., the South Fork of the Payette River
takes a decided bend to the south and back, the distance around being somewhat
over 1 mile and the distance across 1,000 ft. The fall around the bend is about
35 ft. (See pi. 19, South Fork profile, mile 31, and sheet B, Plan and profile,
Payette River.) A tunnel has been driven through the neck at the narrowest
section, with the evident intention of diverting the flow from around the bend
in order that mining operations could be carried on. Immediately above the
tunnel site conditions are favorable for the construction of a concrete dam.
The altitude of the water surface is 3,670 ft.; at the highway bridge at the mouth
of the Deadwood River it is 3,701 ft. Upstream and downstream from the
bridge the road is considerably higher. By extending the road about 2,000 ft.
up the Deadwood and putting in a new bridge it would be possible to raise the
water to an altitude of about 3,730 ft. without material injury to the highway.
By utilizing the tunnel a gross head of about 95 ft. could be obtained, 35 ft. in
the tunnel and 60 ft. in the dam. Additional head could be obtained by extending a conduit from the tunnel about a mile downstream to Pine Creek Flat.
Although conduit construction would not be especially difficult, it is believed
that this additional head can be more feasibly obtained by dam construction at
the Pine Flat site (12HG 18).
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PINE FLAT POWER SITE, IDAHO (12HG 18)

The canyon of the South Fork is so deep and narrow below Pine Flat that very
high dams could be constructed without flooding the highway, which is high on the
north side of the canyon. A site that fits into a scheme for developments of
moderate size is at the mouth of Peters Creek, in the NW% sec. 1, T. 8 N., R. 6 E.
(See pi. 19, South Fork profile, mile 28, also sheet B, Plan and profile, Payette
River survey.) At this point the altitude of the water surface is 3,540 ft. and of
the highway 4,166 ft. A dam 200 ft. high, completely drowning out the Ox Bow
Bend site (12HG 17) upstream, would have a crest length of less than 500 ft.,
and development to the height of 200 ft. would probably give lower unit costs than
if two developments are made. In view of the possible mining activities around
Ox Bow Bend, however, development is suggested by means of a dam raising the
water to an altitude of 3,630 ft., creating a head of 90 ft. This plan would not
interfere with any present or possible future development.
BIG PINE CREEK POWER SITE, IDAHO (12HG 19)

Just above the mouth of Big Pine Creek, in the SW^l sec. 33, T. 9 N., R. 6 E.
(unsurveyed), there is an ideal section for a high concrete dam. (See pi. 19,
South Fork profile, mile 24.5, and sheet B, Plan and profile, Payette River.)
The road, which through the canyon section upstream is high above the water,
drops at this point to take advantage of a better location, and any material raising
of the water surface would require the relocation of about 1 mile of road, which
would be very expensive, as there is a sheer rock wall on the north bank. Except
for this damage there would be no interference with pres'ent or possible future
development. The altitude of the water surface is 3,380 ft. A head of 160 ft.,
raising the water to 3,540 ft., is possible without interference with site 12HG 18,
upstream.
POWER SITE 12HG 20, IDAHO

A short distance below Big Pine Creek, at the Gallagher ranger station, the
valley opens appreciably, and for 6 miles to Grimes Pass the river flows through an
open valley with alternate benches as much as 1,000 ft. wide and 2,000 ft. long,
lying between 50 and 70 ft. above the South Fork. (See pi. 19, South Fork profile,
miles 19 to 24, and sheet B, Plan and profile, Payette River.) The total drop in
this stretch is 175 ft., at a rate of 28 ft. to the mile, and is fairly uniform throughout.
The river is confined to an inner canyon, in general 60 ft. deep, with rock walls.
The road, except at the upper end of the stretch, is 100 to 200 ft. above the water.
Because of the deep inner canyon and the fairly low rate of fall, it is believed that
development by means of low diversion dams and penstocks is not feasible. On
the other hand, there are no sites at which high-head dams could be constructed at
a reasonable cost.
It is evident that the most logical plan for development in this section will
consist of dams ranging in height from 40 to 60 ft. with adjacent powerhouses
similar to the Grimes Pass_ developed power plant (12HG 4, p. 209). Within the
inner canyon are numerous rock outcrops where dams 40 to 60 ft. in height can be
constructed at a fairly reasonable cost, and such a method of development will not
interfere materially with the highway and will interfere only partly with agricultural development. Backwater from the Grimes Pass Dam extends nearly to
the east line of sec. 10, T. 8 N., R. 5 E. It is assumed that eventually 150 ft. of
head will be developed, probably in three separate units, though for the purpose
of this report it is treated as one site.
POWER SITES 12HG 21 AND 12HG 22, IDAHO

Between the Garden Valley dam site, in the SE}4 sec. 20, T. 9 N., R. 4 E., and
the powerhouse site for the North Fork Banks project (12HG 5), in the SW%
sec. 22, T. 9 N., R. 3 E., the South Fork drops from an altitude of 2,985 ft. to
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2,830 ft., or 155 ft. in a distance of 5.3 miles, at an average rate of 29 ft. to the mile.
The rate of fall is not uniform, however, for in the Staircase section, extending for
about 4,000 ft. above the powerhouse site for 12HG 5 to the NEJ^SE^ sec. 22, T.
9 N., R. 3 E., the drop is 40 ft. or at the rate of 72 ft. to the mile.
The river throughout is in a canyon with the highway on the north bank generally
between 40 and 100 ft. above the water. Any extensive relocation of the highway
would be expensive. Were it not for the highway, the most feasible development
would probably be by means of a concrete dam about 115 ft. high at the head of
the Staircase section, backing water to the Garden Valley dam site, and a penstock
4,000 ft. long to the powerhouse site. Such development would, however, require the relocation of nearly 3 miles of highway. Consequently, an alternate-,
scheme is suggested by means of two units (see pi. 19, South Fork profile, miles 1
to 7, and sheet B, Plan and profile, Payette River) (A) 12HG 21, to utilize the;
80 ft. of power head at the Garden Valley reservoir site (12HG 9), with a conduits,
2.8 miles long on the north bank of the river to a power-house site in the SE}£NE^
sec. 26, T. 9 N., R. 3 E., where a gross head of 145 ft. may be obtained (80 ft. in
the reservoir and 65 ft. in the river); (B) 12HG 22, a concrete dam 50 ft. high in
the canyon section at the head of the "Staircase", in the NE^SE^ sec. 22, T. 9 N.,
R. 3 E., and a conduit less than 4,000 ft. long to tne powerhouse site for the
North Fork project (12HG 5), where a head of 90 ft. may be obtained.
POWER VALUE OF TRIBUTARIES OF SOUTH FORK OF PAYETTE RIVER

The principal tributaries of the South Fork are Canyon, Goat, Barron, Trail,,
Warm Springs, Tenmile, Eightmile, and Clear Creeks, the Deadwood River, and
the Middle Fork of the Payette River. All except Tenmile Creek enter from
the east and north and drain the precipitous and deeply eroded area lying on the
western and southern slopes of the divide between the Payette and Salmon Rivers.
The power value of all these tributaries is discussed below. (See table on p. 282.)
Goat, Barron, and Trail Creeks, in Tps. 9 and 10 N., Rs. 11 and 12 E. (unsurveyed), have their sources in the peaks of the Sawtooth Range at altitudes up to
10,000 ft. The divide lies only 5 miles east of the river, and these small tributaries
drop precipitously into the South Fork with slopes exceeding 300 ft. to the mile.
Although the drainage areas are small, the unit run-off is large, and debris in these
channels indicates that they discharge, during floods, immense volumes of water.
Barron Creek is the largest of the three and has a Q90 of possibly 20 sec.-ft. For
local use in mining Barron Creek and possibly Trail Creek could be developed to
a moderate extent by means of low diversion dams and pipe lines. The total
potential power of these three streams is believed to be less than 1,000 hp.
Canyon Creek. Canyon Creek drains 30 square miles in Tps. 10 and 11 N.,
R. 10 E. The entire basin is very precipitous, with main stream and tributaries
deeply entrenched in narrow rocky canyons. The river survey was carried 2.4
miles upstream to the N}£ sec. 15, T. 10 N., R. 10 E., indicating a drop of 164 ft.
to the mile. (See sheet C, Plan and profile, Payette River.) The annual yield
is estimated to be about 47,000 acre-ft. during a normal year. There are no trails
through the lower section, and power development would be very expensive on
account of the remoteness of the site and the extremely rugged topography. The
following estimates assume that it would be possible to develop the lower 4 miles
of its course by means of pressure pipes: Present and future Q90 (estimated),
25 sec.-ft.; Q50, 40 sec.-ft.; corresponding power capacity with 656-ft. head, 1,310
and 2,100 hp.
Warm Springs Creek. The river survey was extended 3 miles up Warm Springs
Creek to the SE% sec. 24, T. 10 N., R. 9 E.; the drop in the 3 miles is 339 ft., at a
rate of 113 ft. to the mile. (See sheet C, Plan and profile, Payette River.) The
valley widens upstream, and the slope decreases slightly. Power development
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may be feasible for the first 6 miles, where there is an average fall of about 110
ft. to the mile, or a total of 660 ft. The total run-off at the mouth during a normal
year is estimated at 80,000 acre-ft. Run-off estimates are subject to considerable
error, as there are evidences that frequently the main stream and tributaries are
subject to excessive floods. On account of the remoteness of this section and the
absence of roads, construction would be expensive. Moreover, earth slides are
common, and power structures would be subject to very severe hazards. Present
Q90 (estimated), 40 sec.-ft., Q50, 65 sec.-ft.; corresponding power capacity with
660-ft. head, 2,100 and 3,400 hp. With regulation at Bull Trout Lake a uniform
power output of about 3,400 hp. could be maintained.
Tenmile Creek. Tenmile Creek is the only tributary of any size draining the
area north of the Boise River divide. In general the divide is within 5 miles of
the river, so that all the streams are small. Tenmile Creek drains about 38 square
miles in Tps. 8 and 9 N., Rs. 9 and 10 E. Nearly all the basin lies below an altitude of 8,000 ft. The creek drops at the rate of about 160 ft. to the mile in the
first 3 miles. The annual run-off during a normal year is estimated to be 58,000
acre-ft. No storage sites exist within the basin. Present and future Q90 (estimated), 25 sec.-ft.; Q50, 40 sec.-ft.; corresponding power capacity with 480-ft.
head, 960 and 1,510 hp.
Eightmile Creek. Eightmile Creek is one of the small tributaries draining the
south slope of the divide between Bear Valley and the South Fork. The drainage
area is about 28 square miles in Tps. 9, 10, and 11 N., R. 9 E. Practically all the
basin lies below an altitude of 9,000 ft. There are no storage sites within the
basin. The total run-off during a normal year is estimated to be nearly 35,000
acre-ft. The slope is estimated to be about 125 ft. to the mile. On the assumption tha't small developments could be made for a distance of 4 miles above the
mouth, a head of about 500 ft. could be utilized by means of low diversion dams
and penstocks. Present and future Q90 (estimated), 25 sec.-ft.; Q50, 40 sec.-ft.;
corresponding power capacity with 500-ft. head, 1,000 and 1,600 hp.
Clear Creek. Clear Creek is the best known of the South Fork tributaries,
being paralleled by the Lowman, Bear Valley, and Stanley highway, along
which there are numerous camping grounds. The river survey was extended
upstream a distance of 5.5 miles, to sec. 1, T. 9 N., R. 7 E. (See sheet C, Payette River survey.) The altitude of the water surface at the mouth is 3,810
ft.; at mile 5.5, 4,540 ft.; the fall is thus 730 ft., and the average slope, 133 ft.
to the mile. Small developments could be made by means of low diversion
dams and penstocks without material interference with the highway, but they
would effectively destroy the recreational features. The run-off during a normal
year is estimated at 73,000 acre-ft. There are no storage sites within the basin.
Present and future Q90 (estimated), 35 sec.-ft.; Q50, 60 sec.-ft.; the corresponding power capacity with 730-ft. head, 2,100 and 3,500 hp.
POWER VALUE OF DEADWOOD RIVER

From the lower end of the Deadwood River Basin, in sec. 8, T. 11 N., R.
7 E., to the juction with the South Fork of the Payette River, in sec. 29, T.
9 N., R. 7 E., a distance of 24 miles, the Deadwood River flows through a narrow
canyon with steep granite side walls, mantled in places by disintegrated granite
slopes. (See sheet D, Payette River survey.) The altitude of the water surface
at the site below the Deadwood storage dam is about 5,198 ft.; at the mouth of
the river, 3,691 ft. a total drop of 1,497 ft. at the rate of 62 ft. to the mile.
The average width of the canyon 100 ft. above the water surface is 370 ft.;
200 ft. above, 610 ft.; 300 ft. above, 870 ft. There is no road through the
canyon and in places no trail, and owing to the absence of any benches and the
precipitous granite walls road construction would be expensive. With the
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natural flow three sites have a potential power value of 11,500 hp, for 90 percent of the time and 15,300 hp. for 50 percent of the time. If the Deadwood
Reservoir were operated to produce a uniform power flow the capacity of the
three sites would be about 37,500 hp. With the Deadwood Reservoir being
operated primarily for irrigation use, the flow will be so low during more than
half the year that the river is considered as having no power value.
MIDDLE FORK

Middle Fork, the largest tributary to the South Fork of the Payette River
in point of size of drainage area, drains 322 square miles lying north of the South
Fork, between the North Fork drainage basin on the west and Deadwood drainage basin on the east. The average altitude of the Middle Fork drainage area
is lower than that of the Deadwood area, resulting in a lower unit run-off. For
the last 14 miles ,of its course the stream meanders through Garden Valley,
falling at an average rate of 12 ft. to the -mile. Above Garden Valley its slope
increases rapidly, and in a 2.7-mile stretch between the SWJ4 sec. 32 and Rattlesnake Creek, in the SEJ4 sec. 20, T. 11 N., R. 5 E., the river drops 400 ft. in
2.7 miles. Above Rattlesnake Creek for a distance of 17 miles its slope is less,
averaging only 48 ft. to the mile.
Silver Creek is the principal tributary, with a drainage area of 39 square
miles. The Peace Valley reservoir site (12GH 13, p. 105) is on Silver Creek.
(See pi. 24, for profile.) There are excellent sections for rock-fill dams in the
SE% sec. 28 and NEJ4 sec. 23, T. 12 N., R. 5 E., and in the WJ4 sec. 4 and the
NWJ4 and SW# sec. 16, T. 11 N., R. 5 E. At these points dams 150 to 200
ft. high would have crest lengths between 300 and 400 ft. In this stretch of
river, however, the Q90 is estimated to be only 40 sec.-ft. and the Q50 65 sec.ft., and development by dams is believed infeasible. In the lower reaches,
where the slope exceeds 140 ft. to the mile, power development by means of
low dams and penstocks may be feasible, and two such sites are discussed. (See
pi. 24 for profile.)

12GH 23: Low diversion dam in the SE^SE^ sec. 20, T. 11 N., R. 5 E.,
just below Rattlesnake Creek; altitude of water surface, 3,600 ft. Conduit
1 mile long to center of sec. 29, T. 11 N., R. 5 E., altitude of water surface, 3,340
ft. Gross head, 260 ft.
Estimated present and future Q90, 50 sec.-ft.; Q50, 65 sec.-ft.; corresponding
power capacity with 260-ft. head, 1,000 and 1,350 hp.
12GH 24: Low diversion dam in the NWJ4 sec. 32, T. 11 N., R. 5 E., altitude of water surface, 3,300 ft. Conduit 5,000 ft. long to the SW% sec. 32, just
above Hardscrabble Flat; altitude of water surface, 3,200 ft. Gross head 100 ft.
Flow same as at site 12GH 23; corresponding power capacity, 400 and 520 hp.
TRIBUTARIES BETWEEN PAYETTE RIVER AND IMNAHA RIVER

No field investigations have been made by the Geological Survey
in the area directly tributary to the Snake Kiver above the mouth of
the Imnaha Kiver in Oregon. This area includes the Weiser, Owyhee,
Malheur, Burnt, Powder, and Pine Kivers and numerous small tributaries. Except on the smaller tributaries or in the headwaters of the
larger streams storage of water and diversion for irrigation seems to
preclude any sizable power development independent from irrigation
use. Small power units similar to the present plants may be developed in the headwaters, where high heads can be obtained. Power
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units may also be utilized eventually in connection with the operation
of the larger storage units such as the Owyhee Reservoir (12HE 1).
Such development would be secondary and incident to irrigation use
and has not been considered in this report.
On Crane Creek, tributary to the Weiser River, one site has been
considered as follows:
CRANE CREEK POWER SITE, IDAHO (12HF 1)

In the 12-mile stretch below the Crane Creek Reservoir (12HF 2) Crane Creek
flows through a rugged lava canyon, which deepens rapidly toward its mouth.
The canyon walls are very steep, and the slopes are covered in numerous places
by lava slides. Power development is limited to the 6-mile stretch between the
dam and a point in the SW% sec. 3', T. 11 N., R. 3 W., at which the principal
irrigation canal diverts. The fall of Crane Creek in the stretch between the reservoir and the diversion point is between 550 and 575 ft. A power diversion canal
with a capacity of 400 sec.-ft. has been considered, diverting from Crane Creek a
short distance below the reservoir and following the general course of the creek to
a point in the SWJ4 sec. 3, T. 11 N., R. 3 W., where a gross head of about 500 ft.
could be obtained. The cost of canal construction and maintenance would be
heavy. Part of the difficult hillside construction could be avoided by building
a high diversion dam in sec. 25 or 36, T. 12 N., R. 3 W. Power would be available
only during such portions of the year as water is released from the Crane Creek
Reservoir for irrigation use. Regulated flow during such periods about 200
sec.-ft.; corresponding power capacity, 5,600 to 8,000 hp. Consideration has
also been given to the possible diversion of 400 sec.-ft. from the Little Weiser
River over the divide into the headwaters of Crane Creek. No information is
available relative to the feasibility of this scheme. As the power would be available only during the irrigation season, success of the project will depend entirely
upon correlation of the irrigation requirements with the power output. The
capacity of this site has not been included in the total power capacity here
recorded.
IMNAHA RIVER BASIN

The Imnaha River, with its source in the snow-capped Wallowa
Mountains, in a region of high precipitation, has a greater unit run-off
than other Oregon tributaries rising at a lower altitude. During 1928
and 1930 a reconnaissance examination was made in the basin by
R. O. Helland, assistant hydraulic engineer, United States Geological Survey. The following information is based on this examination:
Undeveloped power sites .in Imnaha River Basin, Oregon
With future flow

With existing flow
Name

Index no.

The Forks. _ . __ 12HM 1_.
The Rapids _ __ 12HM 2__
The Tunnel. _____ 12HM 3-

Gross
head
(feet)

600
950
2,635
4,185

Second-feet

Q90

Q50

25
30
40

60
90
80

Horsepower
90 per- 50 percent of cent of
time
time
1,200
2,300
8,150

2,880
6,800
16, 300

11, 650

25, 980

Second-feet
Q90

Q50

25
30
185

60
90
210

Horsepower
90 per- 50 percent of cent of
time
time
1,200
2,300
39, 000

2,880
6,800
44,300

42,500

53,980
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TEE FORKS SITE, OREGON (12HM 1)

Under the plan for this site water would be diverted from the North Fork of
the Imnaha River just below the junction of the Middle Fork, in sec. 13, T. 5 S.,
R. 45 E., and from the South Fork just below the junction of the Cliff River, in
sec. 28, T. 5 S., R. 45 E. The two conduits, diverting at about the same altitude,
would lead to a common pressure pipe just above the junction of the forks, in
about sec. 19, T. 5 S., R. 46 E., producing a gross head of about 600 ft.
TEE RAPIDS SITE, OREGON (12HM 2)

At this site water would be diverted from the Imnaha River just below the
forks, at an altitude of 5,400 ft., and carried by a conduit to a powerhouse
about 4 miles above Skookum Creek, in sec. 19, T. 5 S., R. 47 E., at an altitude
of 4,450 ft.
TEE TUNNEL SITE, OREGON (12HM 3-EE)

The scheme for this site suggests diversion from the dam on the Imnaha River
at the Coverdale reservoir site (12HM 1, pp. 107-108) at a point 90 ft. above its
base, at an altitude of about 4,240 ft., and conduits and tunnels to the Snake River
at an altitude of about 1,605 ft., giving a gross head of 2,635 ft. There are two
possible tunnel locations, one 2 miles in length and one about 4 miles in length.
In view of possible ice interference the longer tunnel may be the more feasible.
The 4-mile tunnel would have its intake about 1 mile below the reservoir, in
about sec. 25, T. 5 S., R. 47 E., and cut through the Snake River divide almost
due eastward, with its outlet in about sec. 22, T. 5 S., R. 48 E. From this point
a stretch of pipe line about three-quartere of a mile long would lead to the penstocks, which would be about 2% miles long and lead to a powerhouse on the
Snake River in about sec. 30, T. 5 S., R. 49 E. If there is sufficient inflow into'
the Imnaha River below the reservoir site to take care of irrigation demands
from the main river, all the flow could be diverted.
The development of the Imnaha River as suggested would provide practically
complete utilization of its storage and power possibilities. If diversion is not
made into the Snake River from the Coverdale reservoir site the stream below
Imnaha has power possibilities as described below. The Log Creek reservoir
site (see p. 108) is of value principally for regulation and is not considered as having
independent power value.
COW CEEEE SITE, OREGON (12HM)

There is an excellent dam site on the Imnaha River in sec. 6, T. 3 N., R. 49
E., just above the mouth of Cow Creek. Altitude of water surface, 1,150 ft.
A 275-ft. dam would back water to the Log Creek site. Present and future
Q90, with no diversion into the Snake River (roughly estimated), 320 sec.-ft.;
Q50, 410 sec.-ft.; corresponding power capacity with 275-ft. head, 7,040 and
9,000 hp. With diversion into the Snake River the Q90 and Q50 would be
about 60 and 85 sec.-ft., and with as low a flow development if feasible at all
would be by penstocks utilizing practically the same head.
CANTON CREEK SITE, OREGON (12HM)

The lower 3^ miles of the Imnaha River flows through a deep, narrow box
canyon that has never been thoroughly explored. It could be easily dammed at
the lower end. The total fall between the mouth of Cow Creek and the Snake
River is about 200 ft. Conduit construction and maintenance would be very
expensive, and the plan is not considered feasible. Without diversion, Q90,
about 830 sec.-ft.; Q50, about 410 sec.-ft.; corresponding power capacity with
200-ft. head, 5,280 and 6,560 hp.
50503 35 20
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SALMON RIVER BASIN
Undeveloped power sites in Salmon River Basin
Horsepower
Number Head
of
(feet)
sites

With present flow

With regulated flow

90 percent 50 percent 90 percent 50 percent
of time
of time
of time
of time
Above Salmon _________________
South Fork and tributaries... ................

18
25
6
33
31

1,768
2,363
2,514
6,625
8,740

75,330
498, 050
16, 370
134, 430
85, 910

108, 100
705, 800
22,880
184, 490
122,020

118, 700
632, 600
16, 370
213, 660
174,920

174, 800
848,500
22,880
238, 630
192,830

113

22,010

810, 090

1, 143, 290

1, 15.6, 200

1,477,640

SALMON RIVER ABOVE SALMON
GENERAL FEATURES

The Salmon River above Salmon has a fairly well sustained flow
and is not subject to extreme droughts or floods. Storage sites are
so located that nearly complete regulation can be obtained, provided
the power demands ever warrant it. The slope of the river is remarkably uniform, averaging 18.3 feet to the mile from Stanley to
Salmon, with a maximum of about 23 feet to the mile between
Stanley and Robinson Bar, and a minimum between 12 and 15 feet
in a few sections between Robinson Bar and Salmon. (See pi. 20.)
In general, therefore, the Salmon River above Salmon may be considered a fair power stream.
In view of the low average fall, power will probably be developed
by means of dams with adjacent powerhouses rather than by means
of low diversion dams and canals or long conduits. Complete
development would require almost complete relocation of the highway. A relatively large number of small homesteads would be
flooded, but in the aggregate the area of agricultural land flooded
would be small. Fairly satisfactory sites are believed to exist where
dams ranging in head from 50 to 200 feet can be safely constructed,
so located that 85 percent of the gross fall between Stanley and
Salmon could be utilized at 19 sites hereinafter briefly described.
No geologic examinations have been made along this stretch of the
Salmon River with specific reference to the feasibility of dam sites.
However, different parts of the basin have been studied by the United
States Geological Survey, and the following reports contain general
information relative to the geology along the river:
Eldridge, G. H., A geological reconnaissance across Idaho: U.S. Geol. Survey
16th Ann. Kept., pt. 2, pp. 211-276, 1895.
Umpleby, J. B., Geology and ore deposits of Lemhi County, Idaho: U.S. Geol.
Survey Bull. 528, 1913.
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Umpleby, J. B., Some ore deposits in northwestern Ouster County, Idaho:
U.S. Geol. Survey Bull. 539, 1913.
Ross, C. P., The Bay horse quadrangle, Idaho (in preparation).

Throughout the 16-mile stretch between Stanley and Robinson
Bar, at the mouth of Warm Springs Creek, the river flows in a narrow
valley, timbered to some extent, especially the right (south) bank.
There is practically no bench land. A highway closely parallels the
river. The predominant rock throughout this stretch is light-gray
granite belonging to the granite batholith that covers about 16,000
square miles to the north. There are apparently numerous sites in
this granite where power dams could be constructed safely. Any
material raising of the water surface would require relocation of the
highway that parallels the river, but aside from this there would be
only slight damage from flowage.
In the 23-mile stretch from Robinson Bar to the mouth of the East
Fork of the Salmon River, 5 miles downstream from Clayton, extensive gravel benches, of which Robinson Bar is one, lying 50, to 100
feet above the river, are common. Many of these benches are irrigated from side streams and form ideal ranch units, the rancb.es
having the benefit of grazing on the adjacent national forests, and
alfalfa, which is the principal crop, providing feed for the winter
nongrazing periods. Short canyons with narrow sections suitable for
dam sites are numerous in this stretch.
According to C. P. Ross:
The granitic batholith borders the Salmon River for about 5 miles below
Robinson Bar. Below this the river traverses folded and locally crumpled
Paleozoic sedimentary rocks, mainly quartzite and argillite. Except where
deformation is intense these rocks would in general serve fairly well as dam foundations. In some parts of the areas underlain by argillite deep excavations might
be required to reach fresh, unfractured rock. At intervals from a point near
Thompson Creek downstream Tertiary lava, tuff, and related clastic rocks border
the Salmon River. Except locally, as in the quartzite canyon above Lyon Creek,
these volcanic rocks predominate along the river from a point near the mouth of
the East Fork to a point about 18 miles above Salmon, where Algonkian argillaceous quartzite appears. There may be individual sites where massive lava
appears to be adequate support for a dam, but in general the volcanic rocks in
this stretch are to be regarded with suspicion, mainly because of the abundance
of weak tuffaceous and related beds.

Prior to construction, detailed geologic examination should be made
at all sites along the river, especially at those which lie outside the
granitic area.
It is difficult to predict when the sites described will be developed.
The basin contains lead, silver, copper, and other mineral deposits,
and it is to be expected that power development will coincide with
the demands in connection with the mining industry. Power demands in the vicinity of Salmon will probably be supplied from the
existing Salmon system of the Idaho Light & Power Co. or extensions
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thereof. A few years ago, when activities were increasing at mines
operated by Henry Ford, rumor was prevalent that one or more of
the upper power sites would be developed. In general it is believed
that many years will pass before development takes place at sites
between Clayton and Salmon, and in this stretch there is the greatest
conflict between power and agricultural interests. No investigations
have been made on Yankee Fork, the East Fork of the Salmon River,
and other small tributaries above Salmon, and this report does not
discuss their power possibilities, though undoubtedly there are small
power sites and possibly reservoir sites on these streams.
Information relative to power sites above Salmon is based on a plan
and profile survey between Salmon and Stanley, made by topographic
engineers of the Geological Survey in 1916 and 1919 and published
in 7 sheets, and a survey of Bear Valley and Stanley Basin made
by W. F. Chenault, topographic engineer, in 1925 and published in
two sheets, supplemented by field examination and studies by the
writer. Much of the information contained herein is compiled from
two manuscript reports by the writer entitled "Storage possibilities
in Bear Valley and Stanley Basin, Idaho", and "Power and storage
possibilities, Salmon River, Stanley to Salmon", copies of which are
open for inspection or reproduction in the offices of the United States
Geological Survey in Washington, D.C., and Boise, Idaho.
The Ketchum-Clayton Highway is being constructed through the
valley in such a way as to avoid interference with the operation of the
developed site at the mouth of Yankee Fork (12JA 1, p. 213) or with
the construction of 50-foot dams at the sites near Robinson Bar (12JA
6, p. 302) and near Clayton (12JD 10, p. 303). Detailed surveys and
studies by the United States Forest Service show that these two undeveloped sites are among the most feasible along this stretch of the
river, and it is assumed that all power demands for many years in the
vicinity could be supplied by power plants at .these sites.
The following table summarizes the power capacities of the sites
above Salmon, both with natural flow and with development of the
Stanley and Challis reservoir sites.
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Undeveloped power sites on Salmon River above Salmon, Idaho
With existing flow

Name

Index
no.

Sullivan Hot Springs. .

Rattlesnake Creek.....
'Twelvemile Creek... ..

With future flow

Distance Gross Second-feet Horsepower Second-feet Horsepower
above head
mouth o (feet)
90 per- 50 per90 per- 50 per(miles)
Q90 Q50 cent of cent of Q90 Q50 cent of cent of
time time
time time

12JA1
12JA2
12JA3
12JA4
12JA5
12JA6
12JA7
12JA8
12JA9
12JA 10
12JA 11
12JA 13
12JA 14
12JA 15
12JA 16
12JA 17
12JA 18
12JA 19

381.3
377.4
373.3
371.9
369.6
367.8
362.4
358.3
351.6
348.9
332.1
308.9
299
291.8
289.0
279.0
275.6
272.7

145
70
84
77
53
36
122
95
122
50
296
101
121
112
36
134
69
45
1,768

240
250
280
280
340
340
370
390
410
490
570
670
780
800
800
830
850
860

380 2,800 4,400 400 700 4,640 8,120
720 2,300 4,030
390 1,400 2,200 410
410 1,900 2,750 450 760 3,020 5,110
410 1,700 2,500 455 765 2,800 4,720
500 1,450 2,100 540 870 2,290 3,700
970 1,450 540 870 1,560 2.520
500
580 920 5,660 9,000
550 3,600 5,350
570 2,950 4,350 600 920 4,700 7,220
600 4,000 5,850 640 980 6,240 9,560
620 1,960 2,500 650 990 2,700 4,120
820 13,500 19,400 830 1,190 19,700 28,200
950 5,400 7,700 1,120 1,630 9,050 13,200
1,100 7,550 10,700 1,270 1,780 12, 300 17,200
1,130 7,150 10,100 1,290 1,800 11,600 16,100
1,130 2,300 3,250 1,290 1,800 3,710 5,180
1,170 8,900 12,500 1,320 1,840 14.100 19,700
1,190 4,700 6,600 1,340 1,870 7,400 10,300
1,220 3,100 4,400 1,370 1,900 4,930 6,840

118,700 174,800

75, 330 108, 100

" To refer this mileage to published plan and profile, Salmon River, Salmon to Stanley, subtract 259
'(distance Salmon to mouth).
STANLEY BASIN SITE, IDAHO (12JA 1)

The value of Stanley Basin for storage in connection with the scheme to divert
water onto the Snake River Plain is fully discussed on pages 110-112. Its value in
connection with regulation of the Salmon River for power is here discussed.
The best location for a dam creating a reservoir in Stanley Basin is apparently
in lots 1 and 2, sec. 36, T. 11 N., R. 13 E. (See sheets A and B, Plan of Bear
Valley and Stanley Basin, for area flooded; pi. 22, mile 381, for profile; Miscellaneous dam sites, Bear Valley and Stanley Basin, for map of dam site; and sheet D,
Plan and profile, Salmon River, Salmon to Stanley, for river plan.) The Salmon
River leaves Stanley Basin and enters a narrow valley about 2 miles upstream
from the dam site. Granite walls are exposed at short intervals along the river,
and at the site a prominent granite outcrop, practically bare, would form the right
abutment. Rock on the left bank is only partly exposed, being overlain by a
mantle of earth of probably not very great depth. Although no borings or
geologic examinations have been made to determine the depth to bedrock below
the water, the indications are that it is reasonably near the surface.
The altitude of the water surface at medium low water is about 6,154 ft.
The width at various altitudes and the approximate yardage in a concrete dam of
various heights having a gravity section are as follows:

Altitude (feet)

6,200.* ......... ...........
«.250_, ........ _ .........
6,300.,.. __ ...... __ ...
>6,350_
_

Width

Feet
260
470
730
875

Approximate
cubic yards
in gravity
concrete section

Altitude (feet)

6,400... __ .... .... .....

160,000

6,450.
6,500. .

. .......
. .

Width

Feet
1,070
1,340
1,620

Approximate
cubic yards
in gravity
concrete section
420,000
1,500,000
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The area and capacity of a reservoir which would be created by a dam at the
site are as follows:
Altitude (feet)
6,150.. ______ .
6,200... . _ .............
6,250.. _____________
6,300... _ . __ ........ .....

Area

Acres

Capacity

0

201
814

9 9*iA

Acre-feet
4,600
32,500
109,000

Altitude (feet)
6,350... __ .......
6,400...
6,450...6,500-

......

_
_

-

Area

Capacity

Acres
3,790

Acre-feet
260,000i

Acre-feet

Percent
of mean

6,370
10, 300
14,900

514,000
931,000

The annual run-off past the site has been as follows:
Year
1913- __ ........ ___ ....
1914 ___ ..... ____ .....

1915 __ ...... __ ..........
1916__ .................. ...
1920 __ . _ .... __ .. .....
1921 ___ . __ . _ ......
1QOQ

1924 _ . ____ . _ . _ ..

Acre-feet
666,000

525,000
077 nnn
636,000
403,000
666,000
491 000
307,000

Percent
of mean
loo

109
77

Year
1925

1926
1927

... ...

1Q9Q

83

TOO

102
64

1Q9Q

1930

...

546, 000
311,000
578,000
561,000
332, 000
365,000
483,000

113
65
122
116
69
76
100-

Mass curve studies indicate that a capacity of 220,000 acre-ft. would have been
sufficient to provide uniform flow during all except the three high-water years
1913, 1916, and 1921. During the low year of 1926 a capacity of 70,000 acre-ft.
would have sustained a uniform flow of 395 sec.-ft. Considering the losses that
are to be expected, it is believed that a capacity of 220,000 acre-ft. will be sufficient
to provide practically complete regulation during most years, and this capacity
has been used in this report.
If the reservoir is operated solely for the purpose of regulation this capacity
could be obtained with a dam holding the water at the 6,340-ft. contour (dam
185 ft. above the water surface). However, as the capacity of the reservoir
increases rapidly above an altitude of 6,300 ft. it is believed that a power head of
about 145 ft. could be obtained by using the upper portion of the reservoir for
regulation and the lower portion for power head. This method of operation could
be used by raising the water level to 6,365 ft. with a dam 211 ft. high, forming a
reservoir with an area of 4,400 acres and having a gross capacity of 320,000 acre-ft.,,
of which 100,000 acre-ft. would be dead storage. This scheme is considered more
feasible than the 185-ft. dam.
Stored water at this site would be available for use through 4,131 ft. of fall at
described power sites on the Salmon River between Stanley and the mouth.
EIKHOBN CREEK SITE, IDAHO (12JA 2)

This site is in the NWKNW^ sec. 28, T. 11 N., R. 14 E., 118.4 miles aboveSalmon. (See pi. 22, mile 377.4, for profile, and sheet D, Plan and profile,,
Salmon River, Salmon to Stanley, mile 118.4, for river plan.) Although no detailed surveys have been made, it appears to be feasible for a dam of medium:
height.

Cross section at Elkhorn Creek site
Width
section
(feet)

Altitude above sea level (feet)

6,080-.6,100-_ - __ ....
6,120-.-. __

....

100
290
380

Altitude above sea level (feet)

6,140...
___ .
6,160..
6,180..

Width

section
(feet)
450530610.
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The altitude of the water surface is about 6,072 ft.; at the Stanley reservoir site
(12JA 1), 6,154 ft. The head is limited to 70 ft., and no development should
take place in this stretch of the river that would flood above 6,154 ft. The left
abutment is nearly bare granite. Rock on the right bank has a shallow earth
cover. The highway paralleling the river between the Stanley reservoir site and
this site would be flooded. The river throughout the stretch flooded is confined
in a narrow rocky valley, and the lands are valueless except for grazing. The
drainage area is about 570 square miles. With flow diverted at Stanley into the
Boise River this site would have no value.
AMERICAN CREEK SITE, IDAHO (12JA 3)

This site is between lots 1 and 8, sec. 23, and lots 5 and 6, sec. 24, T. 11 N., R.
14 E., between American Creek and Lower Harden Creek. (See pi. 22, mile
373, for profile, and sheet D, Plan and profile, Salmon River, Salmon to Stanley,
mile 114.9, for river plan.) Although no detailed surveys have been made, it
appears that this site is well adapted for a dam raising the water surface either to
the Stanley site (12JA 1) or to power site 12JA 1.
Cross section at American Creek site
Altitude above sea level (feet)
6,000... ... ___________ .....

6,020- ____ ..... _ ............ _ ...
6,040..
.....
6,060-. .............................

Width of
section
(feet)
200
OKO

320
400

Width of
section
(feet)

Altitude above sea level (feet)
6,080-.
6,100..
_ ..
6,120.... ___ ....
6,140.. ___ ...

.
___

. .

480
550
630
700

The altitude of the water surface is about 5,986 ft. The site is limited to a head
of 154 ft. if the water is backed to the Stanley site and 84 ft. if backed to site
12JA 2. In view of highway interference, the lower head is considered the more
feasible. The right bank is granite having very little earth cover, and the left
bank is granite with a loose earth cover about 10 ft. thick. The river between the
Stanley site and this site flows through a narrow valley which contains no land
suitable for agriculture. The highway that parallels the river would be flooded.
The drainage area is about 638 square miles. The site has no value if water is
diverted southward out of Stanley Basin.
YANKEE FORK SITE, IDAHO (12JA 4)

This site is in the E>£ sec. 19, T. 11 N., R. 15 E. (unsurveyed), half a mile above
Yankee Fork and the developed Sunbeam plant (12JA 1). (See p. 22 for description; pi. 22, mile 372, for profile; and sheet D, Plan and profile, Salmon River,
Salmon to Stanley, mile 112.9, for river plan.) This site is within the flowage of
the Sunbeam Dam and has no value unless the Sunbeam Dam is abandoned.
The site is apparently better adapted than that of the constructed dam for a dam
to flood to either site 12JA 2 or 12JA 8. No detailed surveys have been made,
but the river-survey map indicates that the cross section is about as follows:
Cross section at Yankee Fork site
Altitude above sea level (feet)
6,920......

.

5,960...... _ . _____ ....
6,000 ______________ .. ___ . ...
6,040.. ...... ...
........

Width of
section
(feet)
180
390
580
7AA

Altitude above sea level (feet)
6,080- _ - _____ - __ .... ___ 6,120...
.....
.. .
6,160..

Width of
section
(feet)

800

950
1,220
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The altitude of the water surface at the site prior to the construction of the
Sunbeam Dam was about 5,912. The water surface at the site when the Sunbeam power plant was in operation was about 5,930 ft. The head is limited to
228 ft. if water is backed to the Stanley site, 158 ft. if backed to site 12JA 2, and
77 ft. if backed to site 12JA 3. In view of highway interference, the lowest head
is considered in determining the power value. The drainage area is about 644
square miles. This site has no value if all flow is diverted at Stanley.
MUIEY CHEEK SITE, IDAHO (12JA 5)

This site is in the SEJ4 sec. 21 and the NE}£ sec. 28, T. 11 N., R. 15 E. (unsurveyed), immediately above the mouth of Muley Creek. (See pi. 22, mile 370 for
profile, and sheet D, Plan and profile, Salmon River, Salmon to Stanley, mile
110.6, for river plan.) Although no detailed surveys have been made at the site,
it appears to be well located for a dam of medium height, such as would back
water to the Sunbeam Dam at the mouth of Yankee Fork. This site is in practically solid rock. Altitude of water surface, 5,847 ft. The head is limited by the
constructed Sunbeam Dam to about 53 ft. A portion of the highway would be
flooded. The valley is narrow and contains no agricultural land. The drainage
area is 841 square miles. With no flow passing Stanley the power value is less
than 1,000 hp.
ROBINSON BAH SITE, IDAHO (12JA 6)

This site is in the SEJ4 sec. 27, T. 11 N., R. 15 E. (unsurveyed), just above the
mouth of Warm Springs Creek, and apparently is well adapted for a dam of medium height. (See pi. 22, mile 368, for profile, and sheet D, Plan and profile,
Salmon River, Salmon to Stanley, mile 108.8, for river plan.) The section is
about 250 ft. wide near the water surface and 500 ft. wide at 80 ft. above the
water. The altitude of the water surface is 5,809 ft., and the height of the dam
is limited to about 91 ft. by the constructed Sunbeam Dam and to 36 ft. by site
12JA 5. The dam would flood a portion of the highway, but little agricultural
land. The drainage area is 846 square miles.
BADGES CHEEK SITE, IDAHO (12JA 7)

This site is near the center of sec. 28, T. 11 N., R. 16 E., a short distance above
Badger Creek. (See pi. 22, mile 362, for profile, and sheet D, Plan and profile,
Salmon River, Salmon to Stanley, mile 103.4, for river plan.) The section is
about 150 ft. wide at the water surface and 500 ft. at 160 ft. above the water.
Granite crops out on both banks. Altitude of water surface, 5,686 ft. The head
is limited to 214 ft. by the Sunbeam Dam, to 159 ft. by site 12JA 5, and to 122 ft.
by site 12JA 6. Beginning at Robinson Bar, at Warm Springs Creek, 5% miles
above the site, and continuing downstream the canyon opens somewhat, and
there are several benches lying between 50 and 150 ft. above the river, irrigated
from the tributaries. A dam with the highest head would flood these tracts.
A dam with the lowest head would not materially interfere with agricultural
activities, but a portion of the highway Would be flooded. The drainage area is
about 951 square miles.
HOLMAN CREEK SITE, IDAHO (12JA 8)

This site is in lots 2, 3, 8, and 9, sec. 25, T. 11 N., R. 16 E., near the mouth of
Holman Creek. (See pi. 22, mile 358, for profile, and sheet D, Plan and profile,
Salmon River, Salmon to Stanley, mile 99.3, for river plan.) No detailed damsite surveys have been made by the United States Geological Survey. The cross
section is 250 ft. wide a short distance above the water surface and 900 ft. wide
100 ft. above the water surface. The site seems to be a fair location for a 100-ft.
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arched concrete dam backing the water to site 12JA 7. Altitude of water surface
5,588 ft. A 100-ft. dam would flood some irrigated land at the mouth of Holman
Creek and Mill Creek. The drainage area is about 1,000 square miles.
SULLIVAN HOT SPRINGS SITE, IDAHO (12JA 9)

This site is in the SE# sec. 22 and the NEK sec. 27, T. 11 N., R. 17 E., 1
mile below Sullivan Hot Springs and 2 miles upstream from Clayton. (See pi.
22, mile 352, for profile, and sheet C,. Plan and profile, Salmon River, Salmon to
Stanley, mile 92.6, for river plan.) No detailed surveys of the site have been
made by the United States Geological Survey. The cross section is about 180 ft.
wide at the water surface (altitude 5,463 ft.) and 600 ft. wide at altitude 5,600 ft.
The head at the site is limited to 122 ft. by site 12JA 8. Massive rock would
form the right abutment, and rock crops out on the left bank. A considerable
portion of the land that would be overflowed is irrigated bottom land. The drainage area is 1,100 square miles.
CLAYTON SITE, IDAHO (12JA 10)

This site is at the center of sec. 30, T. 11 N., R. 18 E., about 1 mile downstream
from Clayton. (See pi. 22, mile 349, for profile, and sheet C, Plan and profile
Salmon River, Salmon to Stanley, mile 88.9, for river plan.) Although no
detailed surveys have been made, a low-head dam could probably be constructed that would back the water to site 12JA 9 without flooding materially
the bench on which Clayton is situated. No agricultural land would be flooded.
Altitude of water surface, 5,408 ft. The head is limited to 52 ft. by site 12JA 9.
The crest length of the dam would be about 300 ft.; drainage area 1,160 square
miles.
SITE 12JA 11, IDAHO

Beginning near the mouth of the East Fork, 3 miles below Clayton, the open
valley contains considerable bench land, a large part of which is irrigated. For
a distance of 15 miles there are few canyon sections, and not until a point 73 miles
above Salmon, in the SWJ4 sec. 32, T. 13 N., R. 19 E., is reached does there appear
to be a suitable opportunity for development, and even this site is not especially
attractive. There is a possibility that leakage would occur through the tuff on
the north side of the valley, though the dam site is in quartzite. (See pi. 22, mile
332, and sheet C, Plan and profile, Salmon River, Salmon to Stanley, mile 73.1.)
No detailed surveys have been made, but the following figures, based on the riversurvey maps, give a rough indication of the width:
Cross section at site 12JA 11
Altitude above sea level (feet)
5,120... ... . _
. ..
5,200....-...--.-.....-.....-.........-.

Width of
section
(feet)
220
580

Altitude above sea level (feet)

5,300.. ___
.
.- __ ..... ___ 5,400... ___ - ___ .... _

Width of
section
(feet)
800
1,050

The altitude of the water surface is 5,109 ft. A head of 296 ft. could be
obtained by backing water to site 12JA 10. Such development would flood a
long stretch of highway and considerable irrigated land, and backwater would
extend up the East Fork of the Salmon River beyond the limits of the river survey.
The drainage area is 1,780 square miles.
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SHEEP CREEK SITE, IDAHO (12JA 13)

The first power site below the Challis Reservoir site is near the center of sec. 9,
T. 15 N., R. 20 E. (See pi. 22, mile 309, and sheet B, Plan and profile, Salmon
River, Salmon to Stanley, mile 49.9.) No detailed surveys have been made at
the site. The dam site for the Challis Reservoir (12JA 2) limits the head at the
site to about 101 ft. Altitude of water surface, 4,694 ft.; width at altitude 4,800
ft., about 600 ft. The highway and considerable agricultural land would be
flooded. Drainage area, 2,330 square miles.
CBONKS CANYON SITE, IDAHO (12JA 14)

In sees. 8, 17, and 18, T. 16 N., R. 21 E., between mile 40 and mile 42, the Salmon River flows through Cronks Canyon, a short picturesque canyon. The best
location for a site in the canyon cannot be determined without a detailed survey
and geologic examination. For the purpose of this report the best site is assumed
to be in the N$ sec. 8, T. 16 N, R. 21 E., a short distance upstream from Cow Creek.
(See pi. 22, mile 299, and sheet A, Plan and profile, Salmon River, Salmon to
Stanley, mile 40.) Altitude of water surface, 4,569 ft.; width, 280 ft. The head
is limited to 121 ft. by site 12JA 13. Width of section at altitude 4,690 ft., about
1,000 ft. Drainage area, about 3,000 square miles.
McKIM CREEK SITE, IDAHO (12JA 15)

This site is in the NWJ4 sec. 17, T. 17 N., R. 21 E., a short distance below the
mouth of McKim Creek. (See pi. 22, mile 292, and sheet A, Plan and profile,
Salmon River, Salmon to Stanley, mile 32.8.) No detailed surveys have been
made.
Cross section at McKim Creek site
Altitude above sea level (feet)
4,450
___ ....
4,460-- .... ............ ...........
4,480
. _. _ ...
4,500..
- - .._
_ .....

Width of
section
(feet)
230
260

360
440

Altitude above sea level (feet)
4,520. ____ ._.
4,540..
4,560... _
4,580....

-

. __
._

Width of
section
(feet)
520
620
700
790

Altitude of water surface, 4,453 ft.; width, 230 ft. The head is limited to 112
ft. by site 12JA 14. Width of section at altitude 4,560 ft., about 750 ft. Massive
rock outcrops would form the abutments. Some agricultural land and portions
of the highway would be flooded. Drainage area, 3,120 square miles.
SITE 12JA 16, IDAHO

Although no detailed dam site or geologic surveys have been made, there is
apparently a fair dam site in lots 7 and 8, sec. 33, T. 18 N., R. 21 E., and lots 1
and 4, sec. 4, T. 17 N., R. 21 E., which could be developed either as an alternate
site for 12JA 15 or to develop the head between 12JA 15 and 12JA 16. (See pi.
22, mile 288, and sheet A, Plan and profile, Salmon River, Salmon to Stanley,
mile 30.) The cross section at the dam site, based upon the river survey is as
follows:
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Cross section at site 12JA 16
Width of
section
(feet)

Altitude above sea level (feet)
4,420
4,440...................................
4,460....
4,480--.
.
4,500.--..

_ ..........
...-..... ...

120
290
370
470
590

Altitude above sea level (feet)
4,520...
4,560..
4,580...

_

...

Width of
section
(feet)
650
720
800
860

Altitude of water surface, 4,414 ft. The head is limited to 151 ft. by site 12JA14
and to 36 ft. by site 12JA 15. Bedrock on both banks is covered to some
extent by talus slopes. Width of section at water surface, about 150 ft.; at
altitude 4,480 ft., about 860 ft. The drainage area is 3,130 square miles.
RATTLESNAKE GREEK SITE, IDAHO (12JA 17)

This site is in lots 3, 4, 5, and 6, sec. 27, T. 19 N., R. 21 E., half a mile downstream from Rattlesnake Creek. (See pi. 22, mile 279, and sheet A, Plan and
profile, Salmon River, Salmon to Stanley, mile 20.) Altitude of water surface,
4,276 ft. The power head at the site is limited to 134 ft. by site 12JA 16. The
left abutment is partly mantled with talus. The highway would be flooded.
Drainage area, 3,300 square miles.
CAMP CREEK SITE, IDAHO (12JA 18)

This site is in lots 3 and 4, sec. 14, T. 19 N., R. 21 E., a short distance below
Camp Creek. (See pi. 22, mile 275, and sheet A, Plan and profile, Salmon
River, Salmon to Stanley, mile 16.6.) No detailed dam-site surveys have
been made. The section is about 150 ft. wide at the water surface and 500 ft.
wide 100 ft. above the water. Altitude of water surface, 4,206 ft. The power
head at the site is limited to 69 ft. by site 12JA 17. At this site, which is typical
of the lower stretches of this section of the river, bedrock is broken down by
weathering, forming long talus slopes. Drainage area, 3,400 square miles.
TWELVEMHE CREEK SITE, IDAHO (12JA 19)

This site is in lots 1 and 5, sec. 35, T. 20 N., R. 21 E., a short distance below
the mouth of Twelvemile Creek. Altitude of water surface, 4,160 ft. (See pi.
22, mile 272, and sheet A, Plan and profile, Salmon River, Salmon to Stanley,
mile 13.7.) The power head is limited to 45 ft. by site 12JA 18. The Salmon
River Light & Power Co., of Salmon, considered the development of this site
several years ago. Surveys by the company indicated that the width is 200 ft.
«,t the water surface and 470 ft. at 40 ft. above the water surface. The bench
on the right bank limits the most feasible height for a dam to 45 ft. Drainage
area, about 3,500 square miles.
SALMON TO MOUTH
GENERAL FEATURES

From Salmon to the mouth, of the North Fork, a distance of 28
miles, the Salmon River flows in a wide valley, formerly an old lake
bed, with relatively small slope. Considerable land is cultivated,
&nd there are no power sites. Near the mouth of the North Fork the
liver turns abruptly west, and thence for 120 miles it flows in a
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narrow, deep, almost inaccessible canyon (pis. 20,^1, and 20,5), bounded
by high mountains (largely granite), which are cut through by
the main stream and its principal tributaries, Panther Creek and
the Middle and South Forks of the Salmon River. There are no
roads and few trails in this section. The gradient throughout is
heavy, and the numerous granite walls make this section ideal
for power development. At Riggins, in T. 24 N., R. 1 E., the river
turns northward, leaves the granite, and thence for 30 miles flows in
an open, semiarid valley. This portion of the river is paralleled
by the main north-south Idaho State highway. This stretch in
itself has no outstanding power value, but its proximity to the
Snake River makes possible a large diversion scheme. Near the
lower end of the valley, in T. 29 N., R. 1 E., the Salmon turns and
flows northwest, west, and south through Red, Green, and Black
Canyons (pis. 21, A, and 21, 5), discharging into the Snake River 49
miles above Lewis ton.
During the field seasons of 1910 and 1912 a plane-table survey
of the Salmon River between the city of Salmon and the mouth was
made by topographic engineers of the Geological Survey, on a scale
of 2 inches to the mile, altitudes being carried along with the alidade.
Maps showing the plan and profile are contained in Water-Supply
Paper 347 (pi. 2, A to L, and pi. 3, A to F). The portion of the
survey between Salmon and Riggins, as published on plate 2, is on a
datum that has been considered to be 28 feet above mean sea level.
The portion of the survey between Riggins and the mouth as published on plate 3 is on a datum 62 feet above mean sea level. The
altitudes as given in the present report have been corrected to sealevel datum.
During the summer of 1921 a party composed of A. C. Spencer,
geologist; Warren Oakey, hydraulic engineer; and F. Ramsey, rodman,
under the general direction of the writer, made a survey of all dam
sites on the Salmon River between Salmon and the mouth. The maps
of these sites have been published by the United States Geological
Survey in four sheets, entitled "Miscellaneous dam sites, Salmon to
mouth." These sheets contain the erroneous statement that the
datum is mean sea level. The datum is the same as for the riversurvey maps, and to refer to sea-level datum the altitudes for sites
12JC 1 to 12JC 4 (Salmon to Riggins), should be corrected by adding
28 feet, and those for sites 12JJ 1 to 12JJ 7 (below Riggins) should be
corrected by adding 62 feet. Statements concerning the geology at
the sites below Salmon and also the tunnel diversion scheme are
taken from notes by Mr. Spencer. A more detailed discussion of the
power resources of the Salmon River below Salmon is given in a manuscript report by the writer, open for inspection or reproduction in
the offices of the Geological Survey at Washington, D.C., and Boise,,
Idaho.
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Undeveloped power sites on Salmon River, Salmon to mouth, Idaho
With existing flow
Name

Mile 28.. ...........
Shoup _________
Big Sheepeater. .......
Long Tom ___ . .
Pinnacle Falls «._ ....
Proctor Falls ..........
Horse Creek __ ..
Ranier Rapids.. ......
Dillinger Creek ........
Rattlesnake. __ ...
Painted Rock.. .......
Castle... ...
Crooked Bar . .
Salmon-Snake « ........
Poodle Dog_.
Rhett Creek. __ ... .
Red Canyon ...........
Green Canyon
Snow Hole... __ .

Index
no.

12JC 1
12JC2
12JC3
12JC4
12JE 1
12JE2
12JE 3
12JE4
12JE5
12JE6
12JE7
12JE8
12JE 9
12JG1
12JG2
12JG3
12JG4
JJ-HK
12JJ1
12JJ2
12JJ3
12JJ4
12JJ5
12JJ6
12JJ7

With future flow

Distance Gross Second-feet Horsepower Second-feet Horsepower
above head
mouth
90 per- 60 per90 per- 50 perQ90 Q50 cent of cent of Q90 Q50 cent of cent of
time time
time time
Miles Feet
232
105
218
95
214
80
200
178
197
40
194
78
186
105
60
181
128
170
107
163
160
40
165
148
141
95
132
105
123
60
114
80
135
99
530
73
73
140
66
43
180
44
112
32
22
95
14
62
115
3

1,090
1,110
1,130
1,300
2,220
2,220
2,260
2,280
2,400
2,430
2,440
2,490
2,520
2,970
3,130
3,170
3,240
3,450
3,450
3,450
3,500
3,500
3,600
3,600
3,600

1,660 9,150 14,000
1,690 8,450 12,800
1,710 7,250 11,000
1,950 18,500 27,800
3,150 7,100 10,100
3,150 13,800 19,700
3,210 19,000 27,000
3,240 10,900 15,500
3,390 24, 600 34,700
3,430 20,800 29, 300
3,450 7,800 11,000
3,520 32,900 46,500
3,560 19, 200 27, 100
4,210 24,900 35, 300
4,440 15,000 21,300
4,500 20,300 28,800
4,600 35,000 49,700
4,850 146, 000 205,000
4,850 38, 600 54,400
4,850 11, 900 16,700
4,900 50, 200 70,600
4,900 31,400 43,900
5,000 27,300 37,900
5,000 17,900 24,800
5,000 33,200 46,000

2,363

498,050 705, 800

1,590
1,610
1,630
1,800
2,990
2,990
3,030
3,050
3,170
3, 200
3,210
3,160
3,290
3,740
3,900
3,940
4,010
4,220
4,220
4,220
4,270
4,270
4,370
4,370
4,370

2,260 13,400 19,000
2,290 12,200 17,400
2,310 10,400 14,800
2,550 25,600 36,300
3,950 9,600 12,600
3,950 18,600 24,600
4,010 25,500 33,700
4,040 14,600 19,400
4,190 32,500 43,000
4,230 27,400 36,200
4,250 10,300 13,600
4,320 41, 700 57,000
4,360 25, 000 33,100
5,010 31,400 42, 100
5,240 18,700 25,200
5,300 25,200 33,900
5,300 43,300 57,200
5,650 179, 000 239,000
5,650 47,300 63,300
5,650 14,500 19,400
5,700 61,400 82,000
5,700 38, 400 51,100
5,800 33, 200 44,000
5,800 21, 700 28,800
5,800 40, 300 53,400
632,600 848,500

"Alternate site, capacity not included in total.
SITE 12JC 1, IDAHO

At a point about 28 miles downstream from Salmon and 2 miles downstream
from the mouth of Dump Creek, the rock walls form a dam site. (See sheet 1,
Miscellaneous dam sites, Salmon to mouth for map of site, on datum 28 ft.
above mean sea level; pi. 22, mile 232, for profile; and pi. 2, B, Water-Supply
Paper 347, mile 28, for river plan.) On the left side a steep granite cliff 300 ft.
long rises from the water's edge, affording an excellent buttress, and on the right
side somewhat fractured granite crops out from the level of the road upward.
Between the road and the river the bedrock is covered with talus. Altitude
of water surface, 3,523 ft.; width, 167 ft. Altitude of suggested head water,
3,628 ft.; width, 327 ft.; gross head, 105 ft. A concrete dam designed for a 10-ft.
overflow, if the bedrock is 30 ft. below the surface of the water, would contain
74,200 cubic vards of material and would back water upstream 8 miles, to sec.
22, T. 24 N./R. 21 E.
SHOUP SITE, IDAHO (12JC 2)

At a point about half a mile downstream from Shoup the side walls seem to
be favorable for the construction of a dam. (See sheet 1, Miscellaneous dam
sites, Salmon to mouth, for map of dam site on datum 28 ft. above mean sea
level; pi. 22, mile 218, for profile; and pi. 2, C, Water-Supply Paper 347, mile 408,
for river plan.) The rock here is coarse-grained gneissoid granite. On the right
bank the granite is considerably broken by joints, but the rock itself is bare and
massive and free from surface disintegration. On the left bank the bedrock is
covered with a layer of rock debris, but numerous outcrops show that only a
moderate amount of this loose material would have to be removed in order to
reach bedrock. Altitude of water surface, 3,363 ft.; width, 150 ft. Altitude of
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proposed headwater, 3,458 ft.; width, 374 ft.; gross head, 95 ft. A concrete dam
designed for a 10-ft. overflow, if bedrock is 30 ft. below the surface of the water,
would contain 62,100 cubic yards of material and would back water upstream 8
miles.
BIG SHEEPEATER SITE, IDAHO (12JC 3)

On the right bank about 2,500 ft. downstream from the mouth of Big Sheepeater Creek a massive and almost vertical wall of granite gneiss juts into the
channel. This and the uniform left wall, partly hidden by a mantle of loose
material, form a comparatively narrow cross section. (See sheet 1, Miscellaneous
dam sites, Salmon to mouth, for map of site on datum 28 ft. above mean sea
level; pi. 22, mile 214, for profile; and pi. 2, C, Water-Supply Paper 347, mile 45,
for river plan.) Considerable excavation will be required on the left bank in
preparing the buttress foundations. This site illustrates the observation that
at many places along the Salmon River prominent rock ribs on the two sides of
the river are in staggered position. The survey of the site shows two projections
from the right bank with a jutting point between them on the left bank. All
three of these projections are rock ribs, and opposite each the canyon wall is
much less abrupt and solid rock more or less covered with loose debris. Altitude
of water surface, 3,278 ft.; width, 97 ft. Altitude of proposed head water, 3,358
ft.; width, 287 ft.; gross head, 80 ft. A concrete dam designed for a 10-ft. overflow, if bedrock is 30 ft. below the surface of the water, would contain about
35,400 cubic yards of material.
LONG TOM SITE, IDAHO (12JC 4)

At a point 2 miles upstream from the Middle Fork of the Salmon River the
side walls seem favorable for a dam of high head. (See sheet 1, Miscellaneous
dam sites, Salmon to mouth, for map of dam site on datum 28 ft. above mean
sea level; pi. 22, mile 200, for profile; and pi. 2, C, Water-Supply Paper 347, mile
59.4, for river plan.) Above and below this site the walls of the canyon are
composed chiefly of schist, the site lying about midway between the edges of a
laccolithic body of granite, above which the schists dip upstream and below
which they have an opposite dip. The lower edge of the granite is covered by
deep talus. Though considerably jointed, the granite is otherwise massive.
On the right bank little loose material would have to be moved in preparing the
foundations, but on the left bank the bedrock is covered with considerable slide
rock. Altitude of water surface, 3,040 ft.; width, 169 ft. Suggested altitude of
headwater, 3,318 ft.; width, 450 ft.; gross head, 178 ft. A concrete dam designed
for no overflow, with bedrock 30 ft. below the surface of the water, would contain
171,200 cubic yards of material.
PINNACLE FALLS SITE, IDAHO (12JE 1)

This site is 1.4 miles downstream from the mouth of the Middle Fork of the
Salmon River. (See sheet 1, Miscellaneous dam sites, Salmon to mouth, for
map of site on datum 28 ft. above mean sea level; pi. 22, mile 197, for profile;
and pi. 2, D, Water-Supply Paper 347, mile 62, for river plan.) At this point
the rock is schist or gneiss of massive character. The layering of the rocks stands
nearly vertical and strikes about N. 25° W. Thus the structure makes a narrow
angle with the course of the river, which is nearly northwest. The gneiss shows
horizontal jointing, and there are a few bodies of pegmatite 1 ft. or more thick,
which follow three horizontal breaks. Both at the site and a short distance
upstream bedrock occurs at high water on both sides. This site is particularly
worthy of note because the rock ribs occur in opposite positions, a rather unusual
occurrence on the Salmon, and because almost no material would have to be
removed in preparing side foundations up to a height of 50 ft. above the river.
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Altitude of water surface, 2,996 ft.; width, 148 ft.; width at 3,090-ft. contour,
347 ft. The topography is favorable for a dam 90 ft. high. Such a development
would, however, drown out the Long Tom dam site (12JC 4). A head of only
40 ft. could be obtained at this site without affecting the Long Tom site, but it
is considered that this head can be more feasibly developed by the Proctor Falls
site, the next one downstream.
PROCTOR FAILS SITE, IDAHO (12JE 2)

At the head of Proctor Falls, a short distance upstream from Flying Kitchen
(Proctor Falls) Creek, two rock ribs of gneiss in nearly opposite positions offer
favorable anchorage for a dam. (See sheet 2, Miscellaneous dam sites, Salmon
to mouth, for map of site on datum 28 ft. above mean sea level; pi. 22, mile 194,
for profile; and pi. 2, D, Water-Supply Paper 347, mile 65.4, for river plan.) The
layering of massive gneiss strikes 10°50' W. and dips 45° E. Consideration of
this structure indicates that the rock ribs mentioned are formed by different
layers of gneiss. Altitude of water surface, 2,960 ft.; width, 162 ft. Suggested
altitude of headwater, 3,038 ft.; width, 277 ft.; gross head, 78 ft. A dam designed
for a 10-ft. overflow, with bedrock 30 ft. below the surface of the water, would
contain 45,400 cubic yards of material and would drown out the Pinnacle site
and flood upstream 6 miles to the Long Tom dam site.
HORSE CREEK SITE, IDAHO (12JE 3)

At a point 4,000 ft. downstream from Horse Creek an almost vertical rock wall
on the left bank and a uniform rock slope on the right bank form a section suitable
for a dam. (See sheet 2, Miscellaneous dam sites, Salmon to mouth, for map of
sites on datum 28 ft. above mean sea level; pi. 22, mile 186, for profile; and pi. 2, D,
Water-Supply Paper 347, mile 73.4 for river plan.) This site is in an area occupied by gneiss and schist, which strike about N. 10°15' W. and dip 45° E.
The sides of the canyon are flaring. Though there is considerable slide rock, a
few outcrops indicate that the amount of material that must be removed in
preparing the side foundations is not excessive.
Two schemes for development are considered. Scheme A proposes a minimum
interference with the use of canyon for railroad or highway by raising the water
only to the tail water of the Proctor Falls site; scheme B proposes raising the water
to the foot of Long Tom site, thus drowning out both the Proctor Falls and
Pinnacle sites. Altitude of water surface, 2,853 ft.; width, 167 ft. Altitude of
head water for scheme A, 2,958 ft.; width, 402 ft.; gross head, 105 ft. Altitude
of head water for scheme B, 3,038 ft.; width, 520 ft.; gross head 185 ft. For
scheme A a dam designed for a 10-ft. overflow would contain 78,700 cubic yards
of material; for scheme B a nonoverflow dam would contain 176,000 cubic yards.
RANIER RAPIDS SITE, IDAHO (12JE 4)

This site is about 1.2 miles downstream from Ranier Eapids. (See sheet 2,
Miscellaneous dam sites, Salmon to mouth, for map of site on datum 28 ft. above
sea level; pi. 22, mile 181, for profile; and pi. 2, D, Water-Supply Paper 347,
mile 78.3, for river plan.) There is a massive bluff on each side of the river,
somewhat back from the water's edge, and a sandbar on the left bank. The site
is well adapted for a medium-head dam. Altitude of water surface, 2,788 ft.;
width, 216 ft. Altitude of suggested head water, 2,248 ft.; width, 363 ft.; gross
head, 60 ft. A concrete dam designed for a 10-ft. overflow, with bedrock 30
ft. below the surface of the water, would contain 43,700 cubic yards of material
and would back water about 4 miles upstream to the Horse Creek site.
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BLACK CANYON SITE, IDAHO (12JE 6)

Several hundred feet upstream from Black Creek are two ledges of coarsegrained granite that would form ideal abutments for a dam of any height. (See
sheet 2, Miscellaneous dam sites, Salmon to mouth, for map of site on datum
28 ft. above mean sea level; pi. 22, mile 170, for profile; and pi. 2, E, Water-Supply
Paper 347, mile 89.7, for river plan.) The rock is affected by wide-spaced vertical
joints and by many close-spaced horizontal joints, but these would cause no
trouble. The rock has undergone marked exfoliation parallel with the topographic surface, so that it is everywhere practically free from the effects of
weathering. Some slide rock occurs at the water level on the left bank, but the
amount of material to be removed in order to prepare abutments is small. The
site is at the head of a decided rapid, just below a small draw on the right bank.
In this draw at some previous time heavy floods have washed down immense
granite boulders around which good-sized trees have grown up. Though the
site is timbered, the ledges are almost bare. Two schemes for development are
suggested. Scheme A proposes a minimum interference with possible highway
or railroad location by raising the water only to the tail water of site 12JE 4,
and scheme B proposes raising the water to the tail water of the Horse Creek
site (12JE 3), thus drowning out site 12JE 4.
Altitude of water surface, 2,660 ft.; width, 196 ft. Head water of scheme A,
2,788 ft.; width, 372 ft.; gross head, 128 ft. Head water of scheme B, 2,848 ft.;
^width, 531 ft.; gross head, 188 ft. For the purpose of this report the yardage in
a straight gravity dam was determined. The yardage could be materially
reduced by an arch-type dam with a by-pass for floods on the right bank and
discharge into the draw. An overflow dam for scheme A would require 106,000
cubic yards of material, and a nonoverflow dam for scheme B would require
174,200 cubic yards.
DILLINGER CREEK SITE, IDAHO (12JE 6)

Near the mouth of Dillinger Creek is a site at which by constructing a dam at
a slight angle with the main stream, a fairly narrow cross section could be
obtained. (See sheet 2, Miscellaneous dam sites, Salmon to mouth, for map of
site on datum 28 ft. above mean sea level; pi. 22, mile 163, for profile; and pi.
2, E, Water-Supply Paper 347, mile 96.2, for river plan.) Altitude of water
surface, 2,551 ft.; width, 162 ft. Suggested altitude of head water, 2,658 ft.;
width, 401 ft.; gross head, 107 ft. A dam designed for a 10-ft. overflow, if
bedrock is 30 ft. below the surface of the water, would contain 85,200 cubic yards
of material and would back water to the Black Canyon site.
RATTLESNAKE SITE, IDAHO (12JE 7)

At a point 99.6 miles below Salmon two projecting bluffs of gneissoid granite
some distance back from the water's edge would furnish abutments for a lowhead dam at a narrow section for this stretch of the river. (See sheet 2, Miscellaneous dam sites, Salmon to mouth, for map of site on datum 28 ft. above
mean sea level, pi. 22, mile 160, for profile; and pi. 2, E, Water-Supply Paper
347, mile 99.6, for river plan.) The foliation strikes about N. 15° W., so that
the rock ribs cross the river diagonally. On the right bank rock is exposed
from the water's edge upward, but on the left bank the bedrock is covered up
to a height of about 70 ft. A considerable part of the cover would have to be
removed. Altitude of water surface, 2,513 ft.; width, 157 ft. Altitude of proposed head water, 2,553 ft.; width, 277 ft.; gross head, 40 ft. A dam designed
for a 10-ft. overflow, with bedrock 30 ft. below the surface of the water, would
contain 17,100 cubic yards of material.
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GROWLER SITE, IDAHO (12JE 8)

About 1 mile downstream from Growler Rapids is a site for a high-head dam.
(See sheet 2, Miscellaneous dam sites, Salmon to mouth, for map of site on datum
28 ft. above mean sea level; pi. 22, mile 148, for profile; and pi. 2, F, WaterSupply Paper 347, mile 111, for river plan.) The river for a considerable distance above this site flows in a V-shaped valley that has steep side slopes but no
projecting rock buttresses suitable for dam abutments, such as occur in many
other reaches of the river. By placing the dam at an angle to the stream at
this site advantage can be taken of natural buttresses for abutments and a fairly
narrow cross section. The rock is granite gneiss, but near the dam site the
gneiss gives place to massive coarse-grained granite. On the left bank fresh
granite is exposed at the water's edge, and there is very little loose material on
the slope. Downstream there is a considerable body of talus just below the
ravine. On the right bank the granite is bare up to a height of about 45 ft. and
is only slightly covered above this level.
Two schemes of development have been considered. Scheme A proposes minimum interference with a railroad or highway by backing water upstream only to
the Rattlesnake dam site, and scheme B proposes backing water to the Dillinger
Creek site and drowning out the Rattlesnake site. Altitude of water surface,
2,353 ft.; width on dam section, 163 ft. Altitude of head water for scheme A,
2,508 ft.; gross head, 165 ft. Altitude of head water for scheme B, 2,548 ft.;
width, 680 ft.; gross head, 195 ft. A nonoverflow dam for scheme A would require
155,000 cubic yards of material, and a dam for scheme B would require 221,400
cubic yards.
PAINTED ROCK SITE, IDAHO (12JE 9)

At a point 8 miles upstream from the South Fork of the Salmon River two rock
cliffs of granite gneiss would make ideal abutments for a dam. (See sheet 2,
Miscellaneous dam sites, Salmon to mouth, for map of site on, datum 28 ft. above
mean sea level; pi. 22, mile 141, for profile; and pi. 2, F, Water-Supply Paper 347,
mile 118, for river plan.) The left cliff rises nearly vertical from the water surface; and the right one slopes back about 30 ft., then upward. The layering
stands nearly vertical, and the strike is almost straight across the river. At the
bottom of the right wall are Indian paintings. Altitude of water surface, 2,253
ft.; width, 223 ft. Altitude of proposed head water, 2,348 ft.; width, 365 ft.;
gross head, 95 ft. A concrete dam designed for a 10-ft. overflow would contain
77,300 cubic yards of material and would back water upstream to the Growler
dam site.
CASTLE SITE, IDAHO (12JG 1)

At this site, which is 127.6 miles below Salmon, the rock is coarse-grained
granite in which there is a close-spaced jointing that produces a marked sheeting.
This sheeting strikes almost directly across the river and dips upstream at a high
angle. (See sheet 2, Miscellaneous dam sites, Salmon to mouth, for map of site
on datum 28 ft. above sea level; pi. 22, mile 132, for profile; and pi. 2, F, WaterSupply Paper 347, mile 127.6, for river plan.) Bedrock is exposed on both sides
from the water's edge to a height of 200 ft. or more. Opposite buttresses afford
exceptionally good anchorage for a dam. Altitude of water surface, 2,143 ft.;
width, 199 ft. Altitude of suggested head water, 2,248 ft.; width, 419 ft.; gross
head, 105 ft. A dam designed for a 10-ft. overflow would contain 82,000 cubic
yards of material and would back water upstream 9.6 miles, to the Painted Rock
site.
60503 36 21

312

WATER UTILIZATION IN THE SNAKE RIVER BASIN
CROOKED BAB SITE, IDAHO (12JG 2)

At this site, which is 136.5 miles below Salmon, the rock is coarse-grained
granite. (See sheet 3, Miscellaneous dam sites, Salmon to mouth, for map of
site on datum 28 ft. above mean sea level; pi. 22, mile 123, for profile; and pi. 2, G,
Water-Supply Paper 347, mile 136.5, for river plan.) There are clean rock exposures on both sides from the water's edge up to a height of 100 ft. The granite is
considerably checked by joints, but little material would have to be removed in
order to prepare end foundations. In the design of a dam for this site consideration should be given to the presence of a ravine which empties on the left side of
the river. Only a few hundred ft. above the river this ravine is much more strongly
marked than at a lower altitude, and farther up it opens out so as to drain a
considerable area up to an altitude of perhaps 2,000 ft. above the river. An
exceptionally heavy storm would throw a large body of debris into the river and
might interfere with a spillway at the left end of the dam. The presence of the
sand bar in this section will facilitate drilling. Altitude of water surface, 2,078
ft.; width, 285 ft. Altitude of suggested head water, 2,138 ft.; width, 377 ft.;
gross head, 60 ft. An overflow dam would contain 51,600 cubic yards of material
and would back water 8.9 miles upstream, to the Castle site.
EHEIMS SITE, IDAHO (12JG 3)

At this site, which is 146.4 miles below Salmon, the rock is granite of medium
coarseness, very free from decomposition by weathering but strongly sheeted by
jointing. (See sheet 3, Miscellaneous dam sites, Salmon to mouth, for map of
site on datum 28 ft. above mean sea level; pi. 22, mile 114, for profile; and pi. 2, H,
Water-Supply Paper 347, mile 146.4, for river plan.) The jointing trends northeast and stands nearly vertical. There are wide-spaced horizontal rifts as well
as the close-spaced vertical joints, and apparently it is the concurrence of these
features which has favored erosion by sapping. This sapping has resulted in
precipitous walls that would make ideal abutments, on both sides of the river.
Just above the dam site there are moderate-sized dumps of debris contributed by
two opposite ravines. Bedrock may be near the surface of the river bed. A rock
spillway and tunnel could easily be constructed at the right end of the dam.
Two schemes of development are suggested. Scheme A proposes a maximum
interference with possible highway or railroad location by raising the water to
the tail water of the Castle site and drowning out the Crooked Bar" site. Scheme
B proposes a minimum interference by backing water only to the tail water of the
Crooked Bar site. Altitude of water surface, 1,988 ft.; width, 223 ft. Altitude
of suggested head water for scheme A, 2,078 ft.; width, 308 ft.; gross head, 80 ft.
Altitude of suggested head water for scheme B, 2,138ft.; width, 395 ft.; gross head,
150 ft. An overflow dam for scheme A would contain 67,300 cubic yards of
material, and a dam for scheme B would contain 116,300 cubic yards.
CREVICE SITE, IDAHO (12JG 4)

This site, which is in sec. 20, T. 24 N., R. 3 E., is in a narrow canyon known as
the Crevice, about 1 mile in length. (See sheet 3, Miscellaneous dam sites,
Salmon to mouth, for map of site on datum 28 ft. above mean sea level; pi.'22,
mile 99, for profile; and pi. 2, H, Water-Supply Paper 347, mile 160, for river
plan.) Upstream and downstream the rock is mainly schist, but the canyon
walls consist of a massive coarse-grained granite carrying minor inclusions of
schist. Bare rock is exposed on both sides and extends up from the water's
edge, thus offering almost ideal anchorages for a dam. Altitude of water surface, 1,853 ft.; width, 235 ft. Altitude of suggested head water, 1,988 ft.;
width, 382 ft.; gross head, 135 ft. An overflow dam would contain 133,200
cubic yards of material and would back water upstream 13.6 miles^to the foot of
the Rheims site.
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f ALMON-SNAKE DIVERSION SCHEME, IDAHO (12JJ-12HK), AND POWER SITES 12JJ 1 AND 12JJ 2

In T. 26 N., Rs. 1 E. and 1 W., the Snake and Salmon Rivers are only about
7 miles apart. The altitude of the Salmon is about 450 ft. higher than that of
"-.he Snake, and this head could be obtained for use for power by driving a tunnel
through the divide. In 1920 a plane-table survey was made of the divide between the Snake and Salmon. (See sheet I, Plan and profile, Snake River,
'^ewiston to Huntington.) In 1921 detailed surveys were made of possible
'^ites for diversion dams at the mouth of Poodle Dog Creek (12JJ 1), in sees.
22 and 23, T. 26 N., R. 1 E. (see sheet 3, Miscellaneous dam sites, Salmon to
Tiouth, for map on datum 62 ft. above mean sea level), and at the mouth of
Rhett Creek (12JJ 2), in sec. 2, T. 26 N., R. 1 E., and sec. 35, T. 27 N., R. 1 E.
(See sheet 4 for map; for plan of river see pi. 3, A and B, Water-Supply Paper
347.)
The mountain slope on the east side of the divide is almost completely mangled by angular rock fragments, and bedrock cannot be seen. The material is
TTery largely granitic. Observations along the Salmon River and the presence
of greenstone in the loose material indicate that the rocks on the Salmon side
of the divide are greenstone intricately and irregularly intruded by fine-grained
<rranite. Thus the indications are that in driving a tunnel these two rocks
'vould be encountered in alternation.
On the Snake side of the divide there is a better opportunity for observation.
Here, too, a matrix of greenstone is intruded by a great deal of granite. In the
wrge of China Creek (Corral Creek), within 1 mile of the Snake River, there is little
granite, and in the Snake River Canyon below the mouth of Corral Creek only a
single narrow dike of granite was noted cutting the massive greenstone. (See
description of Corral Creek site, 12HK 12, p. 253.) The general strike of the formation in this region is south-southwest, so that it is a fair inference that the
rocks along the line of a tunnel between Rhett and Corral Creeks are much the
same as those along the site between Poodle Dog and Corral Creeks. However,
on the Snake River side there is likely to be a greater width of greenstone free
prom granite, and near the Salmon River an unknown width of greenstone
schists is found. Although the line of either tunnel appears to traverse the general structural trend of the country, a detailed survey of the area would be required to show whether or not the local trends of structure conform to the
":roader trends of the region. That they do not fully conform is seen from the
cact that near the mouth of Rhett Creek the schistose structure strikes a few
degrees west of north, the dip being 45°60' E.
When the plan for developing power by means of a tunnel between the Salmon,
and the Snake is seriously considered, a detailed geologic map of the entire divide
:s essential, in order that the best tunnel route may be chosen with respect to"'nutations that will be imposed by other features. The logical outlet of a tunnel
crom the Salmon originating either at Poodle Dog Creek or at Rhett Creek would
*eem to be on the Snake River in sec. 4 or sec. 9, T. 26 N., R. 1 W. Here the rock.
:s largely greenstone with some intrusive granite.
At the Poodle Dog diversion site (12JJ 1) two sections for a dam were sur^eyed. At the lower site only the geologic features of the left abutment were
examined. For a considerable distance above the proposed site a broad gravel
terrace extends from the shore of the river to the mountain slope. Back of the
terrace the slope is about 1 in 2, and bedrock is almost hidden by loose angular
Tiaterial that has been shed from the mountain side. At the lower site the can^on narrows considerably, and the walls become steeper and free from any
mantle of waste. On the left bank coarse-grained granite and dense greenstone
occur, the granite being obviously intrusive into the greenstone. There are
vertical rifts, but by blasting a small amount of material satisfactory end an-
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chorages for a dam can be constructed. The right abutment of the dam site
has a thin cover of soil. On both sides of the upper Poodle Dog site bedrock IF
overlain by about 10 ft. of earth and slide rock. Scheme A proposes to construct
a diversion dam at the upper site and to extend a conduit about 1,300 ft. long
from a point on the west bank to the heading of the proposed tunnel, 300 ft.
downstream from the mouth of Poodle Dog Creek. Scheme B proposes to construct a dam at the lower site and to divert the water from the pond into the
tunnel. Altitude of water surface at the upper site, 1,599 ft.; width, 302 ft.
Altitude of suggested head water, 1,692 ft.; width, 510 ft. An overflow dam
93 ft. above the surface of the water would contain 102,000 cubic yards of material. Altitude of water surface at lower site, 1,594 ft.; width, 344 ft. Altitude of proposed head water, 1,692 ft.; width, 542 ft. An overflow dam to
raise the water to the same height as the upper site would contain 125,000 cubic
yards of material. To counterbalance the additional material in the lower
dam would be the fact that a conduit would not be required to take the water
to the tunnel heading.
The next most feasible location for a diversion dam would be at the Rhett
Creek site, on the line between sec. 2, T. 26 N., R. 1 E., and sec. 35, T. 27 N., R.
1 E. The rock on both sides is greenstone schist having clearly defined cleavage.
The schistose structure strikes diagonally across the river, about N. 20° W.,
and dips 45° to 60° upstream. These rocks would afford satisfactory end foundations after a moderate amount of material from the outcrop had been removed.
The river is paralleled by the north-south State highway which has been blasted
out of the solid rock on the right bank about 40 ft. above the surface of the
water. Altitude of water surface, 1,549 ft.; width, 311 ft. A diversion dam to
raise the water to the level of the road, 1,582 ft., would contain 41,000 cubic
yards of material, and a dam to raise the water to the 1,692-ft. contour, the
same as the diversion dam at site 12JJ 1, would contain 209,000 cubic yards,
or nearly twice as much as at the Poodle Dog site.
The most feasible location for a tunnel appears to be between sec. 23, T. 26
N., R. 1 E., near the mouth of Poodle Dog Creek, on the Salmon, and a point
in sec. 9, T. 26 N., R. 1 W., near the mouth of Corral Creek, on the Snake.
Altitude of Salmon River, 1,600 ft. (sea-level datum). (The dam-site survey
on the Salmon River at sites 12JJ 1 and 12JJ 2 has a datum 62 ft. above mean
sea level.) Altitude of Snake River, 1,145 ft.; theoretical head, 465 ft.; horizontal distance at the 1,600-ft. contour, 7.38 miles (39,000 ft.). The following
schemes of development are possible: (1) A low-head diversion dam in the
Salmon without raising the water surface, a tunnel to the Snake, and a powerhouse at the outlet of the tunnel; (2) a high-head diversion dam in the Salmon, and a tunnel and powerhouse on the Snake; (3) and (4) either of the
other schemes with a dam at the Corral Creek site on the Snake, raising the head
water to the altitude of the tunnel outlet, discharging the water of the Salmon
Into the pond, and utilizing the flow of the Snake and the Salmon in one
powerhouse. It is assumed that the tunnel should be designed to carry the flow
available in the Salmon for 50 percent of the time, or 4,850 sec.-ft. The horsepower that could be generated under the several schemes with present flow is
indicated below.
(1) Low diversion dam, tunnel 39,000 ft. long; altitude of low water in Salmon River, 1,600 ft.; head loss in tunnel and diversion works, 25 ft.; altitude
of low water in Snake River, 1,145 ft.; head, 430 ft.; Q90, 3,450 sec.-ft.; Q50,
4,850 sec.-ft.; corresponding power capacity, 119,000 and 167,000 hp.
(2) 100-ft. diversion dam in Salmon; head, 530 ft.; Q90 and Q50, same as
scheme 1; corresponding power capacity, 146,000 and 205,000 hp.
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(3) Low diversion dam in Salmon; dam on Snake River 440 ft. above low
water; head, 430 ft.; Q90 (combined flow), 13,300 sec.-ft.; Q50, 21,500 sec.-ft.;
corresponding power capacity, 457,000 and 740,000 hp.
(4) Diversion dam in Salmon and 540-ft. dam in Snake; Q90 and Q50, same
as scheme 3; corresponding power capacity, 575,000 and 930,000 hp.
The diversion of the water of the Salmon River into the Snake would entirely
destroy the power value of the excellent power sites 12JJ 3 to 12JJ 7, on the
Salmon between Whitebird and the mouth.
On the assumption of a gradual growth of a market for power, these lower
sites have characteristics that would seem to warrant their construction first.
If, however, there existed a market for a block of power exceeding 150,000
horsepower, the demand might be more cheaply met by the tunnel scheme than
by the construction of a series of dams and powerhouses. The development
of a tunnel should lower the cost very materially of either highway or railroad
construction in the Salmon Valley below Whitebird, and the drying up of the
channel for the greater part of the year would allow placer mining in a stretch
of the river that is possibly rich in gold.
As an alternate to diversion the Poodle Dog and Rhett Creek sites have
value as indicated in the table.
RED CANYON SITE, IDAHO (12JJ 3)

This site is in sec. 11, T. 29 N., R. 1 E. (See sheet 4, Miscellaneous dam sites
below Salmon River, for map of site on datum 62 ft. above mean sea level; pi.
22, mile 44, for profile; and pi. 3, C, Water-Supply Paper 347, mile 41.7, for river
plan.) A short distance above this site the walls of the canyon change from
green rocks to red rocks of very dense texture. In the transition zone there are
thin-bedded gray and red rocks that afford smooth slopes as a result of weathering. A point half a mile above the site is near the center of an arch, the axis of
which appears to strike nearly due east. This arch appears to be a minor
structural feature, as the gray schists do not occur again downstream, the
massive red rock forming the canyon walls for several miles. These rocks are
regarded as of volcanic origin. They exhibit prominent layering, with the strike
nearly north and dip east. The chosen site is particularly favorable for the
construction of a dam, because the opposite shoulders of rock are suitable for
end foundations, requiring a minimum of dressing in preparing anchorages.
Altitude of water surface, 1,362 ft.; width, 144 ft. Altitude of proposed head
water, 1,542 ft., width, 423 ft.; gross head, 180 ft. For the purpose of this
report a dam of gravity, nonoverflow type was considered. Such a dam would
contain about 140,400 cubic yards of material and would back the water upstream to the Rhett Creek site, a distance of 22.2 miles. The site should be an
ideal one for the construction of an arch-type dam, for which the amount of
concrete required would be materially less.
GREEN CANYON SITE, IDAHO (12JJ 4)

This site is in sec. 10, T. 30 N., R. 1 W. (See sheet 4, Miscellaneous dam sites
below Salmon, for map of site on datum 62 ft. above mean sea level; pi. 22, mile
32, for profile; and pi. 3, D, Water-Supply Paper 347, mile 53.5 for river plan.)
The rock at this site is layered greenstone of volcanic origin, very hard and dense
and closely resembling the red rock at the Red Canyon site except in color. At
this place the canyon is exceptionally narrow, and end foundations are in every
way satisfactory. The rock layers strike slightly east of north and dip 60°-70° E.
Altitude of water surface, 1,245 ft.; width, 125 ft. Altitude of suggested head
water, 1,357 ft.; width, 286 ft.; gross head, 112 ft. An overflow dam would contain 64,500 cubic yards of material and would back water upstream 11.8 miles,
to the Red Canyon site.
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SNOW HOLE SITE, IDAHO (12JJ 5)

This site is in sec. 20, T. 31 N., R. 2 W. (See sheet 4, Miscellaneous dam sites
below Salmon, for map of site on datum 62 ft. above mean sea level; pi. 22, mile 22,
for profile; and pi. 3, E, Water-Supply Paper 347, mile 63.5, for river plan.) Abotit
61.3 miles below Riggins the massive greenstone gives place to hornblende granite,
but locally the rock carries fragments of greenstone. Bare rock' is exposed -on tl <?
right side of the canyon, and no loose material would have to be removed. O^
the left side there is a moderate amount of loose material near the base of the clif*,
but aside from that, very slight dressing of the rock surface would be required.
Altitude of water surface^ 1,147 ft.; width, 150 ft. Altitude of suggested head
water, 1,242 ft.; width, 305 ft.; gross head, 95 ft. An overflow dam would certain 57,700 cubic yards of material and would back the water 10 miles, to the
CJreen Canyon site.
SECTION LINE SITE, IDAHO (12JJ 6)

This site is on the line between sees. 26 and 27, T. 31 N., R. 3 W., near the certer of a granite boss surrounded by basalt. (See sheet 4, Miscellaneous dam sites
below Salmon, for map of site on datum 62 ft. above mean sea level; pi. 22, mile 14-,
for profile; and pi. 3, E, Water-Supply Paper 347, mile 72, for river plan.) Th«.
granite is exposed from a point 1 mile above the dam site to a point four-fifth*
of a mile below and rises about 500 ft. above the river. At the dam site the granite forms steep walls on both sides, and a minimum amount of clearing would b*
required to prepare foundations. Attention was given to a strong crevice beyond
the dam anchorage on the north side. Although this crevice will be under hydrostatic pressure if a dam is constructed, it is not considered a hazard, though it
would be advisable to have it thoroughly grouted. Altitude of water surface,
1,080 ft.; width, 197 ft. Altitude of suggested head water, 1,142 ft.; width, 321
ft.; gross head, 62 ft. An overflow dam would contain 40,200 cubic yards o*
material and would back water 11.5 miles, to the Snow Hole site.
LOWER CANTON SITE, IDAHO (12JJ 7)

This si;te is in sec. 5, T. 29 N., R. 3 W. (See sheet 4, Miscellaneous dam sites.
Salmon to mouth for map of site on datum 62 ft. above mean sea level; pi. 22,
mile 3, for profile; and pi. 3, F, Water-Supply Paper 347, mile 83, for river plan.)
At a point 2 miles upstream basalt gives place to greenstone, and the surface
between the two formations rises rapidly downstream until at a point 2 miler<
below this site it is about 2,500 ft. above the river. At the dam site the greenstones are very massive but are considerably broken by joints. These joints are
not likely to prove very troublesome, though considerable scaling of the surface
would be advisable in preparing foundations. On the left end there is a marked
seam across the rocks. This seam dips downstream at a low angle, but no corresponding break occurs on the right wall of the canyon. Even should some slight
leakage be developed by any of the breaks, it is believed that their presence involves no hazard to the dam. Two schemes are suggested. Scheme A proposes
minimum interference with either a highway or railroad, backing the water only
to the Section Line site. Scheme B proposes backing water to the Snow Hole
site and drowning out the Section Line site. Altitude of water surface, 962 ft.;
width, 164 ft. Suggested altitude of head water for scheme A, 1,077 ft.; width,
281 ft.; gross head, 115 ft. Suggested altitude of head water for scheme B, 1,14?
ft.; width, 375 ft.; gross head, 180 ft. An overflow dam for scheme A would contain 73,500 cubic yards of material, and a nonoverflow dam for scheme B would1
contain 144,700 cubic yards.
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Panther Creek, formerly known as Big Creek below the mouth of
Napias Creek, rises in the western slopes of the high range that
parallels the Salmon River on its west side from Challis to Shoup.
It flows northward 30 miles through narrow winding valleys past the
settlement of Forney, to its junction with Napias Creek. Below
Napias Creek the stream passes through a canyon for 5 or 6 miles,
then opens out into a narrow valley for 3 or 4 miles. Its heavy fall
and fairly large flow make power development possible.
During 1930 a plan and profile survey was made by L. L. Bryan,
assisted by W. C. G. Senkpiel. The results of this survey are published in a series of maps entitled "Plan and profile, Middle Fork
Salmon River and tributaries, Panther Creek and tributaries." All
the power information relative to Panther Creek is based on a manuscript report by Mr. Bryan, which is open for inspection and reproduction in the offices of the United States Geological Survey at
Washington, D.C., and Boise, Idaho.
Undeveloped power sites on Panther and Napias Creeks, Idaho
With existing flow
Name

Haynes-Stellite ___ .
Jureano. _______
Deer Creek ______
Rood _________
Wallace. __________
Leacock < ._ ______

Index
no.

With future flow

Distance Gross Second-feet Horsepower Second-feet Horsepower
above head
mouth
90 per- 50 per90 per- 50 perQ90 Q50 cent of cent of Q90 Q50 cent of cent of
time time
time time

Miles Feet
16.5234
18.5
12JC6 13.0310
16.4
12JC7 9. 5-12. 8
450
12JC 8 5.6-9.3
290
12JC 9 0-4.8
250
0-3
12JC 10
980
12JC5

2,514

104

143

1,950 2,680

104

143

1,950

2,680

109

150

2,700 3,720

109

150

2,700

3,720

121
125
133
23

169
176
194
31

4,360
2,900
2,660
1,800

121
125
133
23

169
176
194
31

4,360
2,900
2,6601
1,880

6,080
4,090
3,880
2,430

6,080
4,090
3,880
2,430

16, 370 22,880

16, 370 22,880

On Napias Creek.
HAYNES-STEIIITE POWER SITE, IDAHO (12JC 5)

A low diversion dam is proposed at mile 18.6, where the combined flow of Napias
and Panther Creeks would be diverted at an altitude of 4,790 ft. and carried by a
conduit 2 miles down the right bank of the stream to a point opposite the constructed power house at mile 16.5. (See pi. 23, mile 17, for profile, sheet D,
Plan and profile, Middle Fork of Salmon River and Panther Creek.) The
conduit would be located along steep slopes and would probably take the form of
a pipe line. Both the diversion site and the powerhouse are reached by a fair
road. The total head available is 234 ft. This development would take the place
of the developed site 12JC 2 (seep. 215), which is not in operation. Drainage
area, 325 square miles.
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JUREANO POWER SITE, IDAHO (12JC 6)

A low diversion dam is proposed at mile 16.4, just below Big Jureano Creek,
where water would be diverted at an altitude of 4,550 ft. and carried by a conduif,
3.5 miles down the right bank of Panther Creek, to a point opposite the moutl:
of Big Deer Creek, where the powerhouse would be located at mile 12.8. (See
pi. 23, for profile; and sheet D, Plan and profile, Middle Fork of Salmon River
and Panther Creek.) The fall in this distance is 310 ft. The steep, rocky sloper
to be encountered would probably require a pipe line or lined canal. The site
of the powerhouse is about 4 miles below the end of the road. Drainage area,
340 square miles.
DEER CREEK POWER SITE, IDAHO (12JC 7)

A low diversion dam is proposed at mile 12.7, just below Big Deer Creek,
where water would be diverted at an altitude of 4,230 ft. and carried in a conduit
3 miles down the right bank of Panther Creek, to a point near mile 9.4 where the
powerhouse would be located. (See pi. 23, for profile; and sheet D, Plan and profile, Middle Fork of Salmon River and Panther Creek.) The fall in this distance
is 450 ft. A pipe line or lined canal would probably be required. The site of the
powerhouse is about 7 miles from the end of the road. Drainage area, 402 square
miles.
ROOD POWER SITE, IDAHO (12JC 8)

There is an excellent site for a diversion dam at mile 9.3 where the canyon walls
of granite converge. Water diverted at this point at an altitude of 3,770 ft.
would be carried in a lined canal or pipe line down the right bank of Panther
Creek for nearly 4 miles, to a point above the mouth of Beaver Creek, where the
powerhouse would be located. (See pi. 23, for profile; and sheet D, Plan and
profile, Middle Fork of Salmon River and Panther Creek.) The fall in this distance is 290 ft. The site of the proposed powerhouse is 11 miles from the end of
the road. Between the diversion for this site and the one for the site above,
several small creeks enter, which were very nearly dry in September 1930. Drainage area, 418 square miles.
WALLACE POWER SITE, IDAHO (12JC 9)

Development of the lower section of Panther Creek is proposed in one unit.
In this plan a low diversion dam is proposed at mile 5.5. The site is not favorable,
owing to low gravelly banks on each side of the stream. Water diverted at an
altitude of 3,475 ft. would be carried in a lined canal down the left bank of the
stream and intercept Clear Creek about half a mile above its mouth. Shortly
after leaving Clear Creek the stream enters a steep-walled canyon in which construction would be difficult. Probably 3 miles of pipe line or lined canal would be
necessary to convey the water to a point near the mouth of Panther Creek,
where a powerhouse would be located at an altitude of 3,225 ft. (See pi. 23, for
profile; and sheet D, Plan and profile, Middle Fork of Salmon River and Panther
Creek.) This location would not interfere with the scheme for development of
the main Salmon River and would be above the high-water line of the main stream.
The total fall in this plan is 250 ft. The site of the proposed powerhouse is about
16 miles below the end of the road at the Haynes-Stellite plant and 8 miles down
the Salmon River from the end of the road at Shoup. In estimating the flow
available no account is taken of a small diversion from Clear Creek for irrigation
on the Wallace ranch. Drainage area, 510 square miles.
IEACOCK POWER SITE, IDAHO (12JC 10)

This site is an example of the small blocks of power that may be economically
developed in the headwaters of many of the small streams in the Salmon River
Basin. The potential power available is sufficient for the operation of small-scale
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mines. Water would be diverted from Napias Creek at a good granite-walled site
for a diversion dam, at mile 3.0 above the mouth of the creek. A pipe line along
the right bank for over 2 miles would be necessary. Then a pressure pipe probably half a mile long would convey the water to a powerhouse site about 200 ft.
below its confluence with Panther Creek. (See sheet D, Plan and profile, Middle
Fork of Salmon River and Panther Creek.) The fall by this scheme is 980 ft.
Both the site of the powerhouse and the diversion site are reached by a fair road.
The flow at the diversion site is regulated diurnally during the spring and early
summer by the operation of small ponds by placer miners in the headwaters near
Leesburg. Drainage area, 72 square miles.
MIDINLE FORK OF SAJLMON RIVER
GENERAL FEATURES

The Middle Fork of the Salmon River is formed by the junction of
Bear Valley Creek and Marsh Creek, which rise in the high peaks and
mountain meadows at the west end of the Sawtooth Range. The
river is 130 miles long and flows northward through alternate canyons
and narrow valleys to join the Salmon River about 60 miles below
Salmon. Bear Valley, in the headwater region, comprises nearly 70
square miles of open grass land in a beautiful series of mountain
meadows or parks, all lying at altitudes between 6,300 and 7,000 feet.
Though the Middle Fork may be generally said to be in a canyon
throughout, the roughest and most inaccessible part is located in the
last 25 or 30 miles. This stretch is known as " Impassable Canyon"
and is probably as remote and inaccessible as any other canyon in the
Snake River Basin or in the Northwest. This canyon is described
in considerable detail in the Bryan report, mentioned below. The
area of the basin is all in national forests and is fairly well supplied by
trails. The heavy gradient and run-off of the Middle Fork make it a
valuable power stream.
During 1930 a plan and profile survey was made of the Middle Fork
and its principal tributaries, and surveys of outstanding dam sites
were made by L. L. Bryan, assisted by W. C. G. Senkpiel. The results
of these surveys are published under the title "Plan and profile,
Middle Fork Salmon River and tributaries." All of the information
here given relative to power sites on the Middle Fork is compiled from
a manuscript report by Mr. Bryan, copies of which are open for
inspection or reproduction in the offices of the United States Geological Survey at Washington, D.C., and Boise, Idaho.
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Undeveloped power sites on Middle Fork of Salmon River and tributaries, Idaho
With existing flow
Name

Distance Gross Second-feet
above head
mouth

Index
no.

Q90

Main stream:
Bear Valley..... .
Chinook ___ . ...
Fall Creek.........
Salmon Falls. .
Fuller. ............
Deerhorn ..........
Sheepeater .........
Steelhead ..........
Risley __ . ....
Pungo. ____ . ...
Voller.. ...........
White . .......
Aparejo Point .....
Mormon Ranch...
Soldier ............
Lewis... ..........
Stoddard.. ........
Goat Creek ........

12JD1
12JD2
12JD3
12JD4
12JD5
12JD6
12JD 7
12JD8
12JD9
12JD 10
12JD 11
12JD 12
12JD13
12JD14
12JD15
12JD16
12JD17
12JD18
12JD19
12JD20

Miles
Feet
105.5
310
200
105.3
200
100.8
140
96.3
95.3
190
88.8
170
240
83.4
77.0
145
72.6
135
65.5
170
57.3
110
56.5
170
49.4
80
32.5
300
27.1
100
23.4
90
130
17.0
10.4
130
5.2
90
1.7
90

156
156
180
184
212
221
235
297
353
396
445
454
460
680
690
700
890
905
910
915

With future flow

Horsepower Second-feet Horsepower
90 per 50 pertime time

90 per 50 pertime time

Q50 cento cent oi Q90

Q50 cento cent of

229
229
259
266
309
320
342
435
518
567
636
648
661
920
930
940
1,140
1,170
1,180
1,195

428
428
458
465
508
519
541
634
717
766
835
847
860
1,220
1,230
1,240
1,440
1,470
1,480
1,495

3,870
2,500
2,880
2,060
3,220
3,010
4,510
3,450
3,810
5,390
3,920
6,170
2,940
16, 300
5,520
5,040
9,260
9,420
6,550
6,590

5,680
3,670
4,140
2,980
4,700
4,350
6,570
5,050
5,600
7,720
5,600
8,820
4,230
22, 100
7,440
6,770
11,800
12, 200
8,500
8,610

428
428
452
456
484
493
507
569
625
668
717
726
732
1,150
1,160
1,170
1,360
1,375
1,380
1,385

9,240
6,850
7,330
5,210
7,730
7,070
10,400
7,360
7,760
10,400
7,350
11,500
5,500
26,400
9,850
8,930
15,000
15,300
10,700
10,800

185,640 200,670

106,410 146, 530

Tributaries:
Pistol Creek ......
Marble Creek. ....
Loon Creek:
Warm Springs.
Falcon berry ...
Franklin. ...
Ramey ........
Camas Creek:
Meyers Cove..
Woodtick......
Yellow JacketBig Creek:
Monumental..
Garden Creek .
Cabin Creek ...

9,240
6,850
7,230
5,110
7,360
6,710
9,740
6,600
6,750
9,090
6,310
9,870
4,680
24,800
9,290
7,700
14,100
14,300
9,940
9,970

12JD 21
12JD 22

300
210

50
44

73
62

1,200
740

1,750
1,040

50
44

73
62

1,200
740

1,750
1,040

12JD23
12JD24
12JD25
12JD26

160
110
340
270

88
100
103
107

125
146
150
158

1,130
880
2,800
2,310

1,600
1,290
4,080
3,410

88
100
103
107

125
146
150
158

1,130
880
2,800
2,310

1,600
1,290
4,080
3,410

12JD27
12JD28
12JD29

400
470
250

67
70
107

93
98
145

2,150
2,630
2,140

2,980
3,680
2,900

67
70
107

93
98
145

2,150
2,630
2,140

2,980
3,680
2,900

12JD30
12JD31
12JD32
12JD33

320
210
195
290

142
146
158
177

178
184
198
228

3,640
2,460
1,830
4,110

4,550
3,090
2,300
5,290

142
146
158
177

178
184
198
228

3,640
2,460
1,830
4,110

4, 550
3,090
2,300
5,290

28,020 37, 960

28,020 37, 960

134, 430 84,490

213,660 238, 630

BEAR VALLEY SITE, IDAHO (12JD 1)

Details of this site are given in the description of the Bear Valley reservoir site
(pp. 113-116). If the site were used for power the capacity would be as follows;
Horsepower

Flow
Average
head

Natural flow.. _______________
Regulated flow. ...........................

Feet

310
270

Q90

Q50

Second-feet Second-feet
229
156
428
428

90 percent 50 percent
of time
of time
3,870
9,240

4,680
9,240
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CHINOOK POWER SITE, IDAHO (12JD 2)

At mile 105.3 above the mouth of Middle Fork a low diversion dam is proposed.
(See sheet D, Plan and profile, Middle Fork of Salmon River, for river plan; and
pi. 23 for profile.) Bedrock is exposed at each bank, and no difficulty in the construction of a simple overflow-type concrete dam ia expected. Water would be
diverted into a conduit 4 miles long down the right bank to a point above the
mouth of Fall Creek, where there is an excellent location for a powerhouse. The
fall in this distance is 200 ft. A lined canal with some stretches of pipe line and
tunnel would probably be necessary to pass the cliffs present in this stretch.
The nearest road is in Bear Valley, 10 miles south. Drainage area, 338 square
miles.
t
FALL CREEK POWER SITE, IDAHO (12JD 3)

At mile 100.8 the Middle Fork is confined to one channel with sloping gravel
and boulder banks. (See sheet D, Plan and profile, Middle Fork of Salmon
River, for river plan, and pi. 23 for profile.) A diversion dam 8 or 10 ft. high is
feasible. Water 'would be diverted at an altitude of 5,900 ft. and carried in a
conduit down the right bank about 4.5 miles, to a point below Dagger Creek,
where a short pressure pipe would carry the water into a powerhouse. About 1
mile of the conduit around Chicken Creek would be in difficult location, requiring
tunnels or a pipe line. A lined canal is considered feasible for the remainder of
the conduit. The fall in this distance is 200 ft. The site of the powerhouse is
about 15 miles from the road in Bear Valley. Drainage area, 360 square miles.
SALMON FALLS POWER SITE, IDAHO (12JD 4)

Between miles 96.0 and 96.3 the Middle Fork drops 25 ft. to form what is
known locally as Sulphur Creek Falls. As Sulphur Creek does not enter the
stream for several miles below the falls the name has been changed to Salmon
Falls. There is an excellent granite-walled diversion dam site above the falls
near mile 96.3. (See sheet D, Plan and profile, Middle Fork of Salmon River,
for the river plan, and pi. 23 for profile.) Water diverted at an altitude of
5,680 ft. could be carried by a conduit about 3 miles long along the right bank to a
point opposite the mouth of Sulphur Creek. Probably 1 mile of the conduit
would be pipe line or tunnel and the remainder a lined canal. The fall in this
distance is 140 ft. The site of the powerhouse is about 16 miles from the road in
Bear Valley. Drainage area, 375 square miles.
FULLER POWER SITE, IDAHO (12JD 5)

Immediately below the mouth of Sulphur Creek, at mile 93.3, conditions are
favorable for the construction of a concrete diversion dam. (See sheet D, Plan
and profile, Middle Fork of Salmon River, for river plan, and pi. 23 for profile.)
Granite bedrock is exposed or near the surface for several hundred feet up and
down the channel. Water diverted at an altitude of 5,530 ft. could be carried in a
lined canal 4.4 miles down the left bank over favorable ground for construction,
to a point where the river makes a sharp turn east, at mile 88.9. At this point
the powerhouse would be located. The total fall in this distance is 190 ft.
Between this diversion site and site 12JD 4 three creeks enter the river. The
powerhouse location for this site is about 20 miles from the road in Bear Valley ~
Drainage area, 442 square miles.
DEERHORN POWER SITE, IDAHO (12JD 6)

A low diversion dam is proposed at a fair site at mile 88.8. (See sheet -D, Plan*
and profile, Middle Fork of Salmon River, for river plan, and pi. 23 for profile.)
Water would be diverted at an altitude of 5,330 ft. and carried in a conduit down
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the right bank to the upper side of the horseshoe bend between Deerhorn and
Soldier Creeks. From this point to the proposed powerhouse site, just above
Soldier Creek, it is optional whether a conduit 4,000 ft. long is built around the
bend or a tunnel 1,800 ft. long is built through the bend. At least half of the
total length of the 4-mile conduit above the horseshoe bend would have to be a
pipe line. The total fall at this site is 170 ft. The site of the proposed power
house is 25 miles from the nearest road, in Bear Valley. Drainage area, 470
square miles.
SHEEPEATER POWER SITE, IDAHO (12JD 7)

There is a fair location for a low diversion dam at mile 83.4, about 500 ft.
below the mouth of Soldier Creek. (See sheet C, Plan and profile, Middle Fork of
Salmon River, for river plan, and pi. 23 for profile.) Water diverted at an
altitude of 5,140 ft. would be carried in a lined canal down the left bank for a
distance of 6 miles, to a point opposite the mouth of Rapid River. The fall in
this distance is 240 ft. The powerhouse location is about 30 miles from the end
of the road in Besar Valley and about the same distance from the road in Pen
Basin, to the west. Drainage area, 510 square miles.
STEELHEAD POWER SITE, IDAHO (12JD 8)

A favorable location for a low diversion dam occurs about 500 ft. downstream from the mouth of the Rapid River. (See sheet C, Plan and profile,
Middle Fork of Salmon River, mile 77, for river plan, and pi. 23 for profile.)
Bedrock is exposed at the edge of the water on each bank. Water diverted at
an altitude of 4,885 ft. would be carried in a conduit down the left bank for 3.5
miles, to a point above the mouth of Pistol Creek. A power house at this point
would include the unit proposed to be developed on Pistol Creek (12JD 21).
Except for short stretches of the conduit location along cliffs, it is believed that
a lined canal would be feasible. The total fall available is 145 ft. The proposed
power house for site 12JD 8 is about 25 miles along the Pistol Creek trail from the
road in Pen Basin, at the head of Johnson Creek. Drainage area, 659 square
miles.
RISLEY POWER SITE, IDAHO (12JD 9)

A proposed diversion dam at mile 72.6, opposite the Risley ranch, would be
located at an excellent site, with bedrock exposed at each bank. (See sheet C,
Plan and profile, Middle Fork of Salmon River, for river plan, and pi. 23 for
profile.) Water diverted at an altitude of 4,725 ft. would be carried along the
right bank in a lined canal for 5 miles, to a point below Indian Creek, where a
powerhouse would be located at mile 67.6. A lined canal would be feasible for
practically the entire length of conduit. The total fall available is 135 ft. The
proposed powerhouse is about 30 miles along the trail from the road in Pen Basin.
Drainage area, 785 square miles.
PUNGO POWER SITE, IDAHO (12JD 10)

On account of several miles of towering cliffs on each side of the stream in the
vicinity of miles 64 to 67 it is proposed to utilize the fall in the stretch between
Pungo Creek and mile 62 by the combination of an overflow-type dam, conduit,
and tunnel. (See sheet C, Plan and profile, Middle Fork of Salmon River, for
river plan, and pi. 23 for profile.) There is an excellent site for a dam at mile
65.5, 300 ft. above Teapot Creek. An overflow-type concrete dam 70 ft. high at
this point would back water to an altitude of 4,580 ft., almost up to the powerhouse for site 12JD 9. Such a dam would contain approximately 40,000 cubic
yards of concrete. The conduit along the right bank for practically all of the
2.5 miles would have to be a pipe line. At the upper side of the horseshoe bend
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»t mile 63.7 the water would be conveyed into a tunnel 2,100 ft. long to bring it
to a powerhouse site at mile 61.8. The fall obtained in this scheme is 170 ft.
The site of the diversion dam is 32 miles along the trail from the road in Pen Basin.
Drainage area, 900 square miles.
VOILES POWER SITE, IDAHO (18JD 11)

About 2 miles below the mouth of Marble Creek the Middle Fork emerges
from the granite-walled canyon into a comparatively wide mountain valley with
gentle slopes toward the stream. This continues from mile 61 to mile 57.3,
where a constriction forms the Voller dam site. (See sheet C, Plan and profile,
Middle Fork of Salmon River, for river plan, and pi. 23 for profile.) At this
point foundations are suitable for any type of dam up to a height of 200 ft., at
which the width of the canyon is about 600 ft. In this scheme a rock-fill dam
110 ft. high is proposed, to have a length on top of about 400 ft. A spillway
could be constructed in the solid rock at the right end of the dam. A tunnel
through this same promontory would lead to a powerhouse where a maximum
head of 110 ft. would be obtained. The dam would contain about 220,000 cubic
yards of material. The lower parts of three abandoned hay ranches would be
flooded. Approximately 20,000 acre-ft. of storage would be available in the upper
40 ft. of the reservoir. The site of the proposed dam is about 40 miles over the
Pistol Creek trail from the road in Pen Basin. Drainage area, 1,060 square miles.
MAHONEY POWER SITE, IDAHO (18JD 12)

A diversion dam is proposed at a favorable site at mile 56.5. (See sheet C,
Plan and profile, Middle Fork of Salmon River, for river plan, and pi. 23 for
profile.) Water diverted at an altitude of 4,270 ft. would be carried in a lined
canal down the right bank for a distance of 7 miles. The powerhouse would be
located at mile 49.7. The total fall in this distance is 170 ft. Short stretches of
the conduit would be in tunnel or pipe line. The flow of Little Loon Creek,
estimated at 20 sec.-ft. July 24, 1930, would be intercepted at the conduit crossing. The site of the proposed powerhouse is about 48 miles by the way of Pistol
Creek from the nearest road in Pen Basin. Drainage area, 1,080 square miles,
WHITE POWER SITE, IDAHO (18JD 13)

An excellent site for a diversion dam occurs in the short gorge at mile 49.4,
where the Middle Fork has cut its way through a ledge of granite for a depth of
60 or 80 ft. (See sheet C, Plan and profile, Middle Fork of Salmon River, for
river plan, and pi. 23 for profile.) Water diverted at an altitude of 4,090 ft.
would be carried in a lined canal and pipe line down the right bank 4 miles, to a
point above the mouth of Loon Creek. The total fall in this distance is 80 ft.
The site of the proposed powerhouse is about 50 miles from the end of the road
in Pen Basin, 35 miles by way of Camas Creek from the road at Meyers Cove,
and 25 miles by way of Loon Creek from the road at Boyles ranch. Drainage
area, 1,120 square miles.
APAREJO POINT POWER SITE, IDAHO (12JD 14)

Perhaps the most ideal dam site found during the survey of the Middle Fork is
the one at Aparejo Point. (See sheet B, Plan and profile, Middle Fork of Salmon
River, mile 32.5, for river plan, and pi. 23 for profile.) At this place, mile 32.5 of
the river survey, about 3 miles below the mouth of Camas Creek, the river passes
through a granite gorge, the walls of which rise 700 ft. above the water surface.
A survey of the dam site on a scale of 1 in. to 400 ft., with a contour interval of
20 ft., was made, and the map is included with the plan and profile sheets of
Middle Fork. At 300 ft. above the water surface, the rock walls are only 430 ft.
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apart. Conditions are not very good for storage above the dam, as the valley is
narrow and the grade of the stream rather steep. A straight, nonoverflow dam1
800 ft. high would contain about 350,000 cubic yards of concrete, or about 1,000,000 cubic yards of rock fill. It would back water to an altitude of 4,000ft., or 12.5
miles upstream, and 1,100 acres of land would be flooded, of wnich only 40 acres is
cultivated, near the mouth of Grouse Creek. The total storage obtained would
be 142,000 acre-ft., of which 90,000 acre-ft. would be available in the upper 100 ft.
of the reservoir. The 90,000 acre-ft. of stored water could be used through a mean
head of 260 ft. at this site, 580 ft. at sites on the Middle Fork below this one, and
1,920 ft. at a site on the main Salmon below the Middle Fork, a total of 2,760 ft.
In terms of energy produced the storage would generate about 180,000,000
kilowatt-hours a year through a complete system to the point where the Salmon
River joins the Snake. For this report it is estimated that the Q90 would be
increased by 200 sec.-ft. and the Q50 by 100 sec.-ft. The site is 18 miles down the
Camas Creek trail from the end of the road of Meyers Cove. Drainage area,
1,953 square miles.
Potential power at undeveloped site 12JD 14
Horsepower

Flow

Average
head

Natural flow. .. __ . _______________
Flow regulated by Bear Valley Reservoir ____
Flow regulated by Bear Valley and Aparejo
Point Reservoirs.. _______________

Q90
Q50
90 percent
(C=0.35) (C=0.47)
of time

60 percent
of time

Feet
300
300

Secondfeet
680
950

Secondfeet
920
1,120

16,300
22,800

22,100
26,900

270

1,150

1,220

24,800

26,400

MORMON RANCH POWER SITE, IDAHO (12JD 15)

At mile 27.1 the Middle Fork enters a gorge, which is more or less continuous
for the rest of its course. At this point the rock walls of the canyon are favorable
for the construction of an overflow concrete dam 100 ft. high and 300 ft. long on
top. (See sheet A, Plan and profile, Middle Fork of Salmon River, mile 27.1, for
river plan, and pi. 13 for profile.) A dam of this height would back water almost
up to the high dam at Aparejo Point, a distance of 5.5 miles. The valley widens
out for part of this distance, and a small amount of seasonal storage would be
available. About 80,000 cubic yards of concrete would be required for the dam.
Altitude of the water surface at dam site, about 3,600 ft.; of backwater, 3,700 ft.
The site is 21 miles from the nearest road at Meyers Cove. Drainage area, 2,040
square miles.
SOLDIER POWER SITE, IDAHO (12JD 16)

At mile 23.4, about 200 ft. below the mouth of Soldier Creek, there is a favorable site for an overflow concrete dam 90 ft. high and 300 ft. long on top. (See
sheet A, Plan and profile, Middle Fork of Salmon River, for river plan, and pi. 23
for profile.) A dam of this height would back water up the stream for 3.5 miles,
to the Mormon ranch site. About 70,000 cubic yards of concrete would be
required. The water surface would be raised from an altitude of 3,504 ft. to
3,594 ft. The site is in a rough, inaccessible canyon 25 miles from the nearest
road at Meyers Cove. Drainage area, 2,060 square miles.
LEWIS POWER SITE, IDAHO (12JD 17)

One mile below the mouth of Big Creek, at mile 17.0, the canyon walls of granite
converge to form an excellent site for a concrete dam of the overflow type. (See
sheet A, Plan and profile, Middle Fork of Salmon River) for river plan, and pi. 23
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for profile.) A dam 130 ft. high would be 300 ft..long and would back water 6
miles, to mile 23.3 near the Soldier site. About 80,000 cubic yards of concrete
would be required. The water surface would be raised from an altitude of
3,368 ft. to 3,498 ft. Between this site and the one at Soldier Creek Big Creek
enters the Middle Fork with the flow from almost 600 square miles of drainage.
This site is in a wild and inaccessible canyon not reached by horse trail and is over
30 miles from the nearest road at Meyers Cove.
PAPOOSE CREEK POWER SITE, IDAHO (12JD 18)

At mile 10.4 the granite walls of the canyon converge to form a favorable site
for an overflow concrete dam. (See sheet A, Plan and profile, Middle Fork of
Salmon River, for river plan, and pi. 23 for profile.) At this point, about \%
miles below the mouth of Papoose Creek, a dam could be built 130 ft. high with
a length on top of 300 ft. This dam would back water over 6 miles to the Lewis
site. About 80,000 cubic yards of concrete would be required. The water
surface would be raised from an altitude of 3,230 ft. to 3,360 ft., to give an effective head of 130 ft. Two fairly large creeks enter between this site and the one
just above. The site is in a wild canyon not traversed by trails and seldom entered by human beings. It is over 35 miles by stream from the road at Meyers
Cove. Drainage area, 2,800 square miles.
STODDARD POWER SITE, IDAHO (12JD 19)

At almost anyplace in the vicinity of miles 5.0 to 5.2 the canyon walls of granite
are favorable for the construction of an overflow concrete dam of moderate height.
At mile 5.2, about three-quarters of a mile below the mouth of Stoddard Creek,
a dam could be built 90 ft. high and 250 ft. long on top. (See sheet A, Plan and
profile, Middle Fork of Salmon River, for river plan, and pi. 23 for profile.) A
dam of this height would back water almost up to the Papoose site, a distance of
5 miles. About 60,000 cubic yards of concrete would be required. The water
surface would be raised to an altitude of 3,220 ft. Stoddard Creek is the principal
tributary between this site and the Papoose site. This site is over 40 miles by
stream from the nearest road at Meyers Cove. Drainage area, 2,840 square miles.
GOAT CREEK POWER SITE, IDAHO (12JD 20)

At mile 1.7, about half a mile upstream from the mouth of Goat Creek, the canyon walls are favorable for the construction of a concrete dam of the overflow type.
(See sheet A, Plan and profile, Middle Fork of Salmon River, for river plan, and
pi. 23 for profile.) A dam 90 ft. high would have a length on top of 200 ft. and contain about 50,000 cubic yards of concrete. Altitude of water surface, 3,135 ft.
The backwater from the proposed dam would extend to the 3,225-ft. contour,
3.5 miles upstream. Nolan and Roaring Creeks are the principal tributaries,
entering Middle Fork between this site and the Stoddard site. Hancock Rapid,
with a fall of 12 ft. at mile 3.8, would be submerged. No interference with this
site would be caused by the development of site 12JE 2, on the Salmon River.
The Goat Creek site is about 45 miles by stream from the road at Meyers Cove
and is 22 miles by stream down the Salmon River from the road at Shoup.
Drainage area, 2,850 square miles.
PISTOL CREEK
PISTOL CREEK POWER SITE, IDAHO (12JD 21)

A diversion dam is proposed at a site on Pistol Creek at mile 3.1, just below the
junction with Little Pistol Creek. (See pi. 23, for profile; and sheet C, Plan and
profile, Middle Fork of Salmon River.) A conduit, probably pipe line, would be
built down the right bank to a point near the mouth of the creek. The powerhouse proposed for site 12JD 8 on the Middle Fork would include the unit fdr this
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site. The total fall in this distan ce is 300 ft. The site of the proposed powerhouse
is 25 miles over the Pistol Creek trail from the road in Pen Basin. Drainage
area, 110 square miles.
MARBLE CREEK
MARBLE CREEK POWER SITE, IDAHO (12JD 33)

A diversion dam is proposed at a site on Marble Creek near mile 2,9 which will
divert water at an altitude of 4,640 ft. (See pi. 23, for profile; and sheet C,
Plan and profile, Middle Fork of Salmon River.) A conduit would be constructed down the left bank for 3 miles, to a point about 500 ft. below the mouth of
Marble Creek, where a powerhouse would be located. The conduit would entail
difficult corstruction problems and would probably have to be in pipe line or
tunnel. The site of the proposed powerhouse is about 35 miles over the Pistol
Creek trail from the road in Pen Basin. Drainage area, 125 square miles.
LOON CREEK
WARM SPRINGS POWER SITE, IDAHO (12JD 23)

An excellent site for a low diversion occurs at mile 14.5, about 400 ft. below the
confluence of Warm Springs and Loon Creeks. (See pi. 23, for profile, and sheet
B, Plan and profile, Middle Fork of Salmon River.) Water diverted at an
altitude of 4,980 ft. would be carried in a pipe line down the left bank for 3 milest
to a point near mile 11.3, just above Indian Creek. The fall in this dislance is
160 ft. The site of the proposed powerhouse is about 12 miles down Loon Creek
from the road at Boyles Ranch. Drainage area, 260 square miles.
FALCONBEBRY POWER SITE, IDAHO (12JD 34)

At mile 9.2 Loon Creek is in a granite gorge. Practically vertical cliffs over
1,000 ft. high abut the stream on each side for a distance of half a mile. (See pi.
23, for profile; and sheet B, Plan and profile, Middle Fork of Salmon River.)
At the head of this gorge is the site selected for a diversion dam of the overflow
concrete type, 50 ft. high and 100 ft. long. A pressure tunnel 2,400 ft. long across
the neck of the bend would lead to a powerhouse site near mile 8.3. The maximum head available is 110 ft.; the minimum, 55 ft. A dam 50 ft. high would back
water to Ferguson Creek and flood 200 acres of land, of which 100 acres is in hay
farms. About 3,000 acre-ft. of storage would be available in the upper 20 ft. of
the pond. The site of the proposed diversion dam is 15 miles down Loon Creek
from the end of the road. Drainage area, 310 square miles.
FRANKLIN POWER SITE, IDAHO (12JD 35)

After passing through the narrow valley that contains the Franklin ranch Loon
Creek enters a canyon, which is continuous to its mouth. At mile 9.4 it is proposed to divert water at a favorable site near a water-surface altitude of 4,640 ft.
(See pi. 23, for profile; and sheet B, Plan and profile, Middle Fork of Salmon
River.) A conduit would be constructed down the right bank for 4 miles, to a
point near mile 3.7, where a power house would be built just above Camp Creek.
The total fall in this distance is 340 ft. Pipe line and some short tunnels would
have to be built, in order to pass overhanging cliffs and towering canyon walls.
The site of the proposed powerhouse is about 20 miles from the end of the road at
the Boyles ranch. Drainage area, 320 square miles.
RAMEY POWER SITE, IDAHO (13JD 36)

At mile 3.6 there is an excellent site for a dam 20 or 30 ft. high. (See pi. 23, for
profile; and sheet B, Plan and profile, Middle Fork of Salmon River.) Loon
Creek has cut its way through a ledge of granite at this point. Water diverted at
an altitude of 4,280 ft. would be carried in a pipe line for 3 miles down the left
bank to a point above the confluence with the Middle Fork. One powerhouse
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would include the units for this site and the White power site (12JD 13), on the
Middle Fork. The available head is 270 ft. Several small creeks, the largest
of which is Bear Creek, enter between the po ints of diversion for this site and the
site above. Drainage area, 355 square miles.
CAMAS CREEK
MEYERS COVE POWER SITE, IDAHO (12JD 27)

Camas Creek, the West Fork of Camas Creek, and Silver Creek join in the small
mountain basin known as Meyers Cove. The basin is an excellent reservoir site
except for the lack of a favorable dam site below. The valley gradually narrows
for a distance of 3 miles below the central basin, but at no place do the canyon
walls converge enough to form a feasible dam site. At mile 12.7 (see pi. 23, for
profile; and sheet B, Plan and profile, Middle Fork of Salmon River) there are two
rock spurs jutting out into the valley opposite each other. A dam 80 ft. high at
this point would be 250 ft. long on top and raise the water surface from an altitude
of 5,085 ft. to 5,165 ft. The site is suitable for a rock-fill dam with a spillway at
either end. This dam would divert water into a conduit, which would be constructed down the left bank for 4 miles, to mile 8.2. The lower 2 miles of the
conduit would be a pipe line. At this point a powerhouse would be built to
develop the available head of 400 ft. The small amount of storage made available
in the reservoir would probably be used to regulate the flow in the conduit. The
drainage area above the site is 222 square miles. The site of the proposed dam
is lj^ miles down Camas Creek from the end of the road at Meyers Cove.
WOODTICK POWER SITE, IDAHO (12JB 38)

At mile 8.0 there is an excellent rock dam site on Camas Creek where the canyon
walls converge just below Forge Creek. (See pi. 23, for profile; and sheet B,
Plan and profile, Middle Fork of Salmon River.) A diversion dam is proposed at
this site with a conduit down the right bank of Camas Creek to a point just above
Yellowjacket Creek. Water would be diverted at an altitude of 4,750 ft. and
returned to the stream through a powerhouse near mile 4.2, at an altitude of 4,280
ft. The conduit would be largely a pipe line and have a length of 3.8 miles. The
total fall in this distance is 470 ft. The site of the proposed powerhouse is 5 miles
down Camas Creek from the end of the road at Meyers Cove. Drainage area,
240 square miles.
YELLOWJACKET POWER SITE, IDAHO (12JD 39)

A diversion dam is proposed at an excellent rock dam site 600 ft. below Yellowjacket Creek. (See pi. 23, for profile; and sheet B, Plan and profile, Middle Fork
of Salmon River.) Water diverted at mile 4.2 would be carried in a pipe line
down the left bank of Camas Creek 2.3 miles, to a point above the flow line of the
Aparejo Point site on the Middle Fork. Altitude of water surface at proposed
point of diversion, 4,260 ft.; at proposed powerhouse, at mile 1.9, 4,010 ft.; total
fall in this distance, 250 ft. The site of the proposed powerhouse is 12 miles down
Camas Creek from the end of the road at Meyers Cove. Drainage area, 382
square miles.
BIO CREEK

MONUMENTAL POWER SITE, IDAHO (12JD 30)

At mile 24.0 above the mouth of Big Creek a low diversion dam is proposed to
utilize the flow of Crooked Creek, Monumental Creek, and Big Creek, which join
a short distance above. (See pi. 23 for profile; and sheet A, Plan and profile,
Middle Fork of Salmon River.) Water would be diverted at an altitude of 4,500
ft., carried down the right bank of Big Creek by a pipe line for 6 miles, and
returned to the stream through a powerhouse ,at mile 17.8. The total fall in
60603 36 22
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this distance is .320 ft. The site of the proposed powerhouse is 20 miles down.
Big Creek from the end of the road at Edwardsburg. Drainage area, 353 square
miles.
GARDEN CREEK POWER SITE, IDAHO (12JD 31)

A low diversion dam at mile 17.4 on Big Creek (see pi. 23, for profile; and sheet
A, Plan and profile, Middle Fork of Salmon River) would back water to site
12JD 30. Water diverted at an altitude of 4,170 ft. would be carried in a pipe
line down the right bank for 5 miles, to a point above Canyon Creek, where it
would be returned to the stream through a powerhouse at mile 12.5. The total
fall in this distance is 210 ft. The site of the proposed powerhouse is 25 miles
down Big Creek from the end of the road at Edwardsburg. Drainage area, 375
square miles.
CABIN CREEK POWER SITE, IDAHO (12JD 32)

At mile 12.0 the Big Creek Valley converges below the small Cabin Creek
Basin to form an ideal site for a low diversion dam. (See pi. 23, for profile; and
sheet A, Plan and profile, Middle Fork of Salmon River.) Water diverted at this
point at an altitude of 3,950 ft. would be carried in a lined canal and pipe line
down the left bank for 5 miles, to a powerhouse near mile 7.0, a short distance
above the mouth of Cliff Creek. The total fall in this distance is 145 ft. Cabiii
and Cave Creeks are the principal tributaries to Big Creek above the diversion
site. The site of the proposed powerhouse is 30 miles down Big Creek from the
end of the road at Edwardsburg. Drainage area, 450 square miles.
SOLDIEB POWER SITE, IDAHO (12JD 33)

Conditions are favorable for a diversion dam on Big Creek at mile 6.6, 0.4 mile
below Cliff Creek. (See pi. 23, for profile; and sheet A, Plan and profile, Middle
Fork of Salmon River.) Water diverted at an altitude of 3,790 ft. would be carried
in pipe lines and tunnels down the right bank for 5 miles, to a point above the
backwater from the proposed Lewis site, on the Middle Fork (12JD 17). The
total fall in this distance is 290 ft. Rush, Pioneer, and Cliff Creeks enter Big
Creek between the proposed diversion and the one above, at 12JD 32. The site
of the proposed powerhouse is 35 miles down Big Creek from the end of the road
at Edwardsburg. Drainage area, 570 square miles.
SOUTH FORK OF SALMON RIVER AND TRIBUTARIES
GENERAL FEATURES

The South Fork of the Salmon River rises in the high ridges that
form the divide between the Salmon and Payette drainage basins and
flows northward for 100 miles, joining the Salmon River 47 miles
above the mouth of the Little Salmon River at Riggins. The headwaters of the South Fork are in the open parks of Stolle Meadows
(altitude 5,300 feet) and the wide mountain valley around Warm Lake
and Knox. Between Dollar Creek and Black Mare Creek the stream
passes through a rough winding stretch of canyon for 10 miles.
Below Black Mare Creek the valley widens and the South Fork passes
through a series of open flats and meadows for about 20 miles before
joining its principal tributary, the East Fork of the South Fork.
The Secesh River enters from the west about three quarters of a mile
below the East Fork. Below the Secesh River the South Fork is in a
canyon to its mouth except for narrow terraced valleys near the
mouths of the principal tributary streams.
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The South Fork and its principal tributaries have large potential
power resources, resulting from high gradient and run-off. During
1929 river and dam-site surveys and investigations were made in the
basin by L. L. Bryan, assisted by W. C. G. Senkpiel. The results of
the surveys are published in a series of eight sheets entitled "Plan
and profile of South Fork of Salmon River, including East Fork,
Secesh River, and Johnson Creek." The information here given
is compiled from a manuscript report by Mr. Bryan entitled "Waterpower resources of Panther Creek, Middle Fork of Salmon River,
South Fork of Salmon River, and major tributaries," copies of which
are open for inspection and reproduction in the offices of the United
States Geological Survey at Washington, D.C., and Boise, Idaho.
Undeveloped power sites on South Fork of Salmon River and tributaries, Idaho
With existing flow

Name

Main stream:
Bear Hill .... _ ..
Poverty Flat.....
Reed ____ . ....
Buckhorn.., ___
Tailholt ______
Carey .............
Porphyry ..........
Raines.._ . ._.._...

Index
no.

12JF 1
12JF 2
12JF 3
12JF 4
12JF 5
12JF 6
12JF 7
12JF 8
12JF 9
12JF 10
12JF 11
12JF 12
12JF 13
12JF 14

Distance Gross Second-feet Horsepower Second-feet Horsepower
above head
mouth
90 per- 50 per90 per- 50 perQ90 Q50 cent of cent of Q90 Q50 cent of cent of
time time
time time
Miles Feet
68.0
240
67.4
390
60.6
325
47.2
170
47.1
280
32.6
120
26.6
200
23.6
175
22.1
80
17.5
140
12.4
180
8.2
150
4.5
145
4.4
90

64
64
75
117
117
391
396
400
400
425
435
445
448
450

84
84
98
157
157
557
565
572
573
605
620
630
635
638

Yellow Pine.......
Parks ______ .

12JF
12JF
12JF
12JF
12JF
12JF
12JF

16
17
18
19
20
21
22

.

460
210
185
330
370
320
320

19
31
44
51
137
154
158

26
45
68
78
188
210
215

Hansen ______
Riordan ...........

12JF
12JF
12JF
12JF
12JF

24
25
26
27
28

360
580
520
130
210

25
28
33
61
70

33
36
42
79
89

1,800

Secesh River:
Long Guleh ........
Whangdoodle. _.
Enos ..............
Butterfly..........
Oom Paul .........
Grand total __

12JF
12JF
12JF
12JF
12JF

29
30
31
32
33

160
210
560
750
380

1,610
2,620
2,550
2,140
3,520
5,340
9,040
8,000
3,670
6,780
8,930
7,560
7,370
4,590

210
210
221
313
313
770
776
780
780
805
815
825
828
830

210 3,360 3,360
210 6,560 6,560
224 5,750 5,830
313 3,760 3,760
313 7,020 7,020
857 7,400 8,220
865 12,400 13,800
872 10,900 12,200
873 4,990 5,590
905 9,020 10,100
920 11,700 13,200
930 9,900 11,200
935 9,600 10,800
938 5,970 6,750
108, 330 118, 390

700
520
650
1,350
4,060
3,940
4,050

960
760
1,010
2,060
5,570
5,380
5,520

19
31
44
51
197
214
218

26
45
68
78
238
260
265

15, 270 21,260

2,195

Johnson Creek:
Lunch Creek _ ...

1,230
2,000
1,950
1,590
2,620
3,750
6,340
5,600
2,560
4,770
6,270
5,340
5,200
3,240

52,460 73,720

2,685
East Fork:
Sugar Creek .......
Tamarack .........

With future flow

58
58
79
80
96

92
92
124
126
148

720
1,300
1,370
630
1,180

950
1,670
1,750
820
1,500

5,200

6,690

740
980
3,540
4,800
2,920

1,180
1,550
5,560
7,560
4,500

700
520
650
1,350
5,830
5,490
5,590

960
760
1,010
2,060
7,050
6,660
6,790

20,130 25,290
85
88
93
121
130

85
88
93
129
139

2,450
4,080
3,870
1,260
2,180

2,450
4,080
3,870
1,340
2,340

13,840 14,080
=
178
178
199
200
216

182 2,140 2,180
182 2,990 3,060
214 8,920 9,590
216 12,000 13,000
238 6,570 7,240

2,060

12,980 20,350

32,620 35,070

8,740

85,910 122,020

174,920 192, 830
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ENOX POWER SITE, IDAHO (12JF 1)

At mile 68 above the mouth of the South Fork a dam is proposed that will
afford complete regulation of the run-off above that point in average years. (See
sheet B, Plan and profile, South Fork of Salmon River, for river plan, and pi. 24
for profile.) The mean annual run-off from 140 square miles is estimated at
150,000 acre-ft., and complete regulation-of this flow can be obtained with storage
of 50,000 acre-ft. Conditions of the granite-walled canyon at the dam site are
favorable for the construction of a dam of the-rock-fill nonoverflaw type, 213 ft.
high and 500 ft. long on top. A dam of this type would contain about 400,000
cubic yards of material. The spillway would probably be located in solid rock
at the right end of the dam. Water would be backed up to the 5,140-ft. altitude
and would cause the relocation of about 1 mile of the Cascade-Knox highway.
No other interference would be made with present developments. The reservoir
would cover an area of 1,380 acres and have a total capacity of 76,000 acre-ft.
Regulation would be effected in the upper 60 ft. of the reservoir. A pressure
tunnel through the horseshoe bend of the river from the reservoir to a point near
mile 67.6 would make available a head ranging from 180 to 240 ft. A road is
under construction that passes within a quarter of a mile of the dam site. The
energy that could be produced by the 50,000 acre-ft. of storage through a total
head of 3,580 ft. at proposed sites on the South Fork and Salmon River is 60,000,000 kilowatt-hours a year. The drainage area above the site is 140 square
miles.
Potential power at undeveloped site 12JF 1
Flow

Horsepower

Head

Natural flow. ___________________
Regulated flow. ______ . __________

Feet
240
200

Q90

Q50

Secondfeet
64
210

Secondfeet
84
210

90 percent 50 percent
of time
of time

1,230
3,360

1,610
3,360

BEAR Hill POWER SITE, IDAHO (12JF 2)

Water would be diverted at mile 67.4, just below the Knox site, and carried in
a pipe line down the right bank of the South Fork for 5.5 miles, to a powerhouse
at mile 60.7. (See sheet B, Plan and profile, South Fork of Salmon River, for river
plan, and pi. 24 for profile.) Altitude of water surface at point of diversion, 4,890
ft.; at powerhouse, 4,500 ft.; total head available, 390 ft. The flow would be
practically the same as at the Knox site. A road from Knox to Poverty Flat will
give access to the site. Drainage area, 140 square miles.
POVERTY.FIAT POWER SITE, IDAHO (12JF 8)

The diversion dam for this site would be located on the South Fork at mile 60.6,
at an altitude of 4,490 ft. A pipe line 4.6 miles long down the right bank would
convey water to a power plant at mile 56, where the altitude of the water surface
is 4,165 ft. (See sheet B, Plan and profile, South Fork of Salmon River, for river
plan, and pi. 24 for profile.) The total fall in this distance is 325 ft. Between
the points of diversion for this site and site 12JF 2 several creeks enter the river,
the largest of which is Dollar Creek. The road from Knox to Poverty Flat will
give access to this site. Drainage area, 170 square miles.
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REED POWER SITE, IDAHO (12JF 4)

Below site 12JF 3 the South Fork continues through a narrow valley at an easy
gradient for several miles. After passing through a short canyon at the mouth
-of Fourmile Creek the stream again assumes an easy grade for the next 10 miles.
In this stretch it passes through a small basin or series of flats in which it is proposed to create a small reservoir. The dam site is at .mile 47.2. (See Plan and
profile, South Fork of Salmon River, sheet B for map of river and sheet D for map
-of site, and pi. 23 for profile.) Conditions "are favorable for the construction of a
noxroverflow rook-fill dam, which vrould be 170 it. high and 470 ft. long on top,
.and would contain about 300,000 cubic yards of material. The spillway could be
located in the solid rock at either end of the dam. The altitude of the water
-surface at the site is 3,930 ft. At an altitude of 4,100 ft. the reservoir would flood
776 acres and provide 63,000 acre-ft. of storage. In the upper 50 ft. of the
reservoir space 30,000 acre-ft. would be available. This amount of storage would
produce 60,000,000 kilowatt-hours of energy a year if used through the head at
proposed sites between this site and the mouth of the Salmon River. For this
report it is estimated that regulation obtained by the use of this storage would
increase the Q90 of the South Fork by 50 sec.-ft. and the Q50 by 30 sec.-ft. The
drainage area above the site is 266 square miles. It is estimated that the mean
-annual run-off at the site is 270,000 acre-ft. The dam site is about 2 miles below
the end of a road now under construction from Knox to the Reed ranch. Prospecting of placer deposits in lowlands in the reservoir site may bring to light
.minerals that would make the value of the right of way prohibitive for storage
purposes.
Potential power at undeveloped site 18JF 4
Horsepower

Flow
Head

INatnral flow ___________ ____
Regulated flow from Knox and Reed reservoirs..

Feet
170
160

Q90

Q50

Secondfeet
117
313

Secondfeet
157
313

90 percent 60 percent
of time
of time

1,590
3,760

2,140
3,760

BUCKHORN POWER'SITE, IDAHO (12JF 5)

A low diversion dam is proposed at mile 47.1, immediately below the Reed site.
Water diverted at an altitude of 3,920 ft. would be conveyed in an open canal
-down the right bank of the South Fork for 9 miles, to a powerhouse site at the
junction of the East Fork with the South Fork. (See sheet B, Plan and profile,
South Fork of Salmon River, for plan of river, and pi. 23 for profile.) The total
fall in this distance is 280 ft. The drainage area and the flow are assumed to be
the s«tme as at the Reed site. The site of the proposed power house is about 12
miles below the proposed road at the Reed ranch and 15 miles down the East Fork
from the road at Yellow Pine.
TAILHOLT POWER SITE, IDAHO (12JF 6)

At a granite gorge near mile 32.6 conditions are favorable for a dam of any
height up to 300 ft. In this scheme it is proposed to build a dam at this site 115
ft. high and about 200 ft. long on top. (See sheet A, Plan and profile, South Fork
of Salmon River, for plan of river, and pi. 24 for profile.) Such a dam, of the overflow concrete type, would contain about 55,000 cubic yards of material. The
altitude of. the water surface at the site is 3,485 ft. Water would be backed up
to the 3,605-ft. contour, or almost to site 12JF 33. The-gross head would be 120
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ft. The nearest one to the site is the one at Elk Creek, 11 miles down the South
Fork. Drainage 'area, 1,030 square miles. The regulated flow at the site is
based on the regulation by reservoirs at the Knox and Reed sites on the South
Fork; Pen Basin, on Johnson Creek; and Long Gulch Reservoir, on the Secesh
River.
BEAR CREEK POWER SITE, IDAHO (12JF 7)

At mile 26.6, about 500 ft. above Bear Creek, the South Fork passes through &
short granite-walled canyon in which it is proposed to build a dam 200 ft. high
and 700 ft. long on top. (See sheet A, Plan and profile, South Fork of Salmon
River, for plan of river, and pi. 24 for profile.) A nonoverflow dam with spillway
in the rock at the right end would contain about 180,000 cubic yards of concrete,
or 550,000 cubic yards of rock fill. Altitude of water surface, 3,270 ft. Water
would be backed up to the 3,470-ft. contour, just below the Tailholt site. Gross
head, 200 ft. The dam site is 5 miles upstream from the road at Elk Creek.
Drainage area, 1,070 square miles.
JEAWOTT POWEB SITE, IDAHO (12JF 8)

Near mile 23.6, at the head of a short canyon, there is a suitable location for a
dam of the concrete overflow type. (See sheet A, Plan and profile, South Fork
of Salmon River, for plan, and pi. 24 for profile.) A dam 140 ft. high would be
350 ft. long on top and contain about 120,000 cubic yards of concrete. Altitude
of water surface at dam site, 3,120 ft.; of backwater, 3,260 ft. A pressure tunnel
2,000 ft. long through the right abutment to the lower side of the bend would
make available a total head of 175 ft. The dam site is 2 miles from the road at
Elk Creek. Drainage area, 1,105 square miles.
CUMTUX POWEB SITE, IDAHO (12JF 9)

At mile 22.1 it is proposed to raise the water 30 ft. and divert it through a tunnel
to the lower end of the bend through which the stream passes above Elk Creek.
(See sheet A, Plan and profile, South Fork of Salmon River, for plan, and pi. 24,
for profile.) An overflow dam 30 ft. high would be 180 ft. long on top and contain about 20,000 cubic yards of concrete. The pressure tunnel would be in
granite for 2,000 ft. The total head obtained would be 80 ft. by raising the water
surface from an altitude of 3,050 ft. to 3,080 ft. and passing through a powerhouse
at an altitude of 3,000 ft. The site is adjacent to the Warren-Edwardsburg road.
Drainage area, 1,110 square miles.
CABEY POWER SITE, IDAHO (12JF 10)

At mile 17.5 a concrete dam of the overflow type is proposed which would be
140 ft.-high and 350 ft. long on top. (See sheet A, Plan and profile, South Fork
of Salmon River, for plan, and pi. 24 for profile.) A dam of this size would contain
about 120,000 cubic yards of material. Altitude of water surface, 2,845 ft.; of
backwater, 2,985 ft.; gross head, 140 ft. Two large tributaries, Elk Creek and
Pony Creek, enter between this site and site 12JF 9. The dam site is 1 mile
downstream from the Warren-Edwardsburg road. Drainage area, 1,180 square
miles.
RATTLESNAKE POWEB SITE, IDAHO (12JF 11)

At mile 12.4 there is an excellent dam site in granite. (See sheet A, Plan and
profile, South Fork of Salmon River, for plan, and pi. 24 for profile.) A concrete
dam of the overflow type is proposed at this site; it would be 180 ft. high and 500
ft. long on top and contain about 180,000 cubic yards of material. Altitude of
water surface, 2,655 ft.; of proposed backwater, 2,835 ft.; gross head, 180 ft. A
small basin at the mouth of Smith Creek would be flooded. The site is 6 miles
downstream from the road at Pony Creek. Drainage area, 1,210 square miles.
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PORPHYRY POWER SITE, IDAHO (12JF 18)

From mile 4.0 to mile 11.0 the South Fork is in a canyon 3,000 ft. deep, with
towering granite walls. Dam sites are numerous throughout this stretch. It is
proposed to develop part of the canyon stretch by a dam at mile 8.2, about 1,000
ft. below Chicken Creek. (See sheet A, Plan and profile, South Fork of Salmon
River, for plan, and pi. 24 for profile.) A concrete dam of the overflow type would
by 150 ft. high and 300 ft. long on top and contain about 100,000 cubic yards of
material. Altitude of water surface, 2,495 ft.; of proposed flowage, 2,645 ft. The
site is in a very inaccessible location, 10 miles by trail down the South Fork from
the road at Pony Creek. Drainage area, 1,260 square miles.
RAINES POWER SITE, IDAHO (12JF 13)

This site is at mile 4.5, just above Raines Creek. (See sheet A, Plan and profile,
South Fork of Salmon River, for plan, and pi. 24 for profile.) A concrete overflow
dam is proposed, 145 ft. high and 280 ft. long on top. About 90,000 cubic yards
of material would be required. Altitude of water surface, 2,340 ft.; of flowage,
2,485 ft.; gross head, 145 ft. The site is an almost inaccessible gorge about 14
miles downstream from the road at Pony Creek. Drainage area, 1,270 square
miles.
BURGDORF POWER SITE, IDAHO (12JF 14)

A low diversion dam is proposed at mile 4.4, immediately below the Raines site.
Water would be diverted at an altitude of 2,330 ft. and conveyed in a lined canal
down the right bank for 2 miles, to the site of a proposed powerhouse near mile 2.4.
(See sheet A, Plan and profile, South Fork of Salmon River, for river plan, and
pi. 24 for profile.) The total fall in this distance is 110 ft. The powerhouse
would be a short distance above the backwater from site 12JG 1, on the Salmon
River. The site of the proposed powerhouse is 15 miles over a high mountain
pass from Warren. Drainage area, 1,280 square miles.
SUGAR CSEEE SITE, IDAHO (12JF 16)

A low diversion dam is proposed at mile 26.2 on the East Fork, a short distance
below Sugar Creek. (See sheet C, Plan and profile, South Fork of Salmon River,
for river plan, and pi. 24, for profile.) Water diverted from the East Fork at an
altitude of 5,910 ft. would be conveyed down the right bank for 3.5 miles, to a
proposed powerhouse at a site above Tamarack Creek. The fall in this distance
is 460 ft. The conduit would probably be a pipe line. A good road parallels
the stream throughout the stretch. Drainage area, 42 square miles.
TAMARACK POWER SITE, IDAHO (12JF 17)

A low diversion dam at mile 22.6 would be located a short distance below
Tamarack Creek. Water diverted at an altitude of 5,425 ft. would be conveyed
along the right bank for a distance of 2 miles and returned to the stream at a
proposed powerhouse site just above Profile Creek. (See sheet C, Plan and
profile, South Fork of Salmon River, for plan, and pi. 24 for profile.) The total
fall in this distance is 210 ft. A road parallels the East Fork through the entire
stretch. The conduit would probably be a pipe line. Drainage area, 70 square
miles.
PROFILE POWER SITE, IDAHO (12JF 18)

A low diversion dam is proposed at mile 20.2, about 600 ft. below the mouth
of Profile Creek. Water diverted at an altitude of 5,200 ft. would be carried in
a pipe line 2.5 miles down the left bank of the East Fork to a point near mile
17.7. (See sheet C, Plan and profile, South Fork of Salmon River, for plan, and
pi. 24 for profile.) The total fall in this distance is 185 ft. A road parallels
the stream through the site. Drainage area, 104 square miles.
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YELLOW PINE POWER SITE, IDAHO (12JF 19)

Between mile 17.5 and Quartz Creek the East Fork descends rapidly through
a granite-walled gorge. At the head of this stretch a low diversion dam is
proposed. (See sheet C, Plan and profile, South Fork of Salmon River, for plan,
and pi. 24 for profile.) A pipe line and short tunnel would convey the water
down the right bank 2.5 miles, to the site of a proposed powerhouse at mile 15.0.
The fall in this distance is 330 ft., or 130 ft. to the mile. Quartz Creek would
be intercepted by the conduit to include the low-water flow from about 20
square miles of drainage area. The gorge through which the conduit is proposed
is traversed by a road. Drainage area, 124 square miles.
PARKS POWER SITE, IDAHO (12JF 20)

An excellent site for a low diversion dam is located just below the mouth of
Johnson Creek, at mile 15.0. Water diverted at an altitude of 4,660 ft. would be
conveyed down the right bank of the East Fork for 5 miles, to a point just above
Regan Creek, at mile 10.3. (See sheet C, Plan and profile, South Fork of Salmon
River, for plan, and pi. 24 for profile.) The total fall in this distance is 370 ft.
The conduit would be an open canal except at the lower end, where a pipe line
would be necessary for about 2 miles. The site of the proposed powerhouse is 5
miles down the East Fork from the end of the road at Yellow Pine. Drainage
area, 342 square miles.
REGAN POWER SITE, IDAHO (12JF 21)

There is an excellent granite-walled dam site at mile 9.6. A concrete diversion
dam of the overflow type is proposed at this site with a height of 45 ft. and a
length on top of 100 ft. (See sheet C, Plan and profile, South Fork of Salmon
River, for plan, and pi. 24 for profile.) Water would be backed up to site 12JF 20.
Water diverted at the flowline altitude of 4,290 ft. would be conveyed down the
right bank by a pipe line with short tunnels to mile 5.4, where a powerhouse would
be located at the mouth of Deadman Creek. The total fall in this distance is
320 ft. The powerhouse site is 10 miles down the East Fork from the end of the
road at Yellow Pine. Drainage area, 396 square miles.
DEADMAN POWER SITE, IDAHO (12JF 22)

A low diversion dam is proposed at mile 5.3, 1,000 ft. below the mouth of
Deadman Creek. Water diverted at an altitude of 3,960 ft. would be conveyed
down the right bank for 5 miles, to a powerhouse site at the junction with the
South Fork. (See sheet C, Plan and profile, South Fork of Salmon River, for
plan, and pi. 24 for profile.) The conduit would be a pipe line for most of its
length. The total fall in this distance is 320 ft. The powerhouse site is 15 miles
down the East Fork from the end of the road at Yellow Pine. Drainage area,
405 square miles.
LUNCH CREEK POWER SITE, IDAHO (12JF 24)

A low diversion dam is proposed at mile 23.1, above the mouth of Johnston
Creek, just below the mouth of Lunch Creek. Water diverted at an altitude
of 6,560 ft. would be carried in a pipe line for 4 miles down the right bank, to a
proposed powerhouse opposite the mouth of Parks Creek. (See sheet C, Plan
and profile, South Fork of Salmon River, for plan, and pi. 24 for profile.) The
total fall in this distance is 360 ft. A road along the west side of Johnson Creek
parallels the site. Drainage area, 60 square miles.
RUSTICAN POWER SITE, IDAHO (12JF 25)

A low diversion dam is proposed at mile 18.9, immediately below site 12JF 24.
Water diverted at an altitude of 6,190 ft. would be carried in a pipe line down .the
right bank of Johnson Creek for 4 miles, to the site of a proposed powerhouse
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opposite Halfway Creek. (See sheet C, Plan and profile, South Fork of Salmon
River, for plan, and pi. 24 for profile.) The total fall in this distance is 580 ft.
A road along the west side of Johnson Creek passes near the site. Drainage
area, 70 square miles.
HAIFWAY POWER SITE, IDAHO (12JF 26)

A low diversion dam is proposed at a favorable rock site at mile 14.8. Water
would be diverted at an altitude of 5,600 ft. and conveyed in a pipe line down the
left bank of Johnson Creek for 5 miles, to a proposed powerhouse at altitude
5,080 ft. (See sheet C, Plan and profile, South Fork of Salmon River, for plan,,
and pi. 24 for profile.) The total fall in this distance is 520 ft. A road along
Johnson Creek parallels the site. Drainage area, 88 square miles.
HANSEW POWEB SITE, IDAHO (12JF 27)

At mile' 5.8 Johnson Creek leaves a valley about half a mile wide to pass
through a short canyon in which 70 ft. of fall is concentrated in a distance of
half a mile. It is proposed to build at mile 5.8 an overflow concrete dam 60 ft.
high and 250 ft. long on top. Water would be rawed to an altitude of 5,060 ft.
(See sheet C, Plan and profile, South Fork of Salmon River, for plan, and pi. 24
for profile.) The small reservoir created would include 490 acres and have a
capacity of 9,400 acre-ft. A pressure tunnel and pipe line would be used toconvey the water from the dam to a powerhouse site at mile 5.3. The maximum
head available in this scheme is 130 ft. This could be lowered slightly to produce
several thousand acre-feet of storage. Two small hay ranches and several mile&
of road that parallels the site would have to be relocated. Drainage area, 175square miles.
RIOEDAN POWEB SITE, IDAHO (12JF 28)

A proposed diversion dam would be located at mile 4.4 a short distance below
Riordan Creek. Water diverted at an altitude of 4,890 ft. would be conveyed,
along the left bank for 4 miles, to a proposed powerhouse at mile 0.3. (See sheet
C, Plan and profile, South Fork of Salmon River, for plan, and pi. 24 for profile.)
The conduit would probably be a lined canal for one-third of the length and a pipe
line for the remainder. The total fall in this distance is 210 ft. A road parallels
the site on the opposite side of Johnson Creek. Drainage area, 206 square
miles.
LONG GULCH POWEB SITE, IDAHO (12JF 29)

Between miles 19.0 and 26.0 the Secesh River flows through a side valley of the
mountain-meadow type. The total fall in this valley is about 170 ft., or about
25 ft. per mile. An opportunity to utilize this basin for storage is presented by
a fair dam site, in granite bedrock, at mile 18.8. A dam at this site is proposed'
with a height of 160 ft. and a length on top of 508 ft. (See sheet D, Plan and
profile, South Fork of Salmon River, for map of site; sheet A for plan of river;
and pi. 24 for profile.) If built of rock fill the dam would contain 226,000 cubic
yards of material. The reservoir created would back water up to the 5,800-ft.
contour, flood 1,220 acres, and have a capacity of 79,000 acre-ft. The drainage
area above the site (115 square miles) is high and well watered and is comparable
in yield to that of Bear Valley Creek, on the Middle Fork of the Salmon River.
The average annual run-off is estimated at 130,000 acre-ft. Complete regulation
of flow is believed possible with 40,000 acre-ft. of storage space. Such a space is
available in the top 40 ft. of the proposed reservoir, leaving 120 ft. as the minimum
head expected at a power plant proposed just below the dam. The spillway
could be built in the solid rock, probably at the east end of dam. About 3 milesof road would have to be relocated. The dam site is 2 miles downstream from
the McCall-Warren road. The increase in flow due to regulation is estimated at120 sec.-ft. for 90 percent of the time and 90 sec.-ft. for 50 percent of the time.
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Potential power at undeveloped site 12JF 29
Flow
Average
head

Natural flow

__________________

Feet
160
150

Horsepower

Q90

Q50

Secondfeet
58
178

Secondfeet
92
182

90 percent 50 percent
of time
of time

740
2,140

1.18C
2,180

WHANGDOODIE POWER SITE, IDAHO (12JF 30)

A low diversion dam is proposed at a site near mile 18.5. Water would be
diverted at an altitude of 5,630 ft. and conveyed down the left bank of the Secesh
River for 4 miles, to the site of a proposed powerhouse above the mouth of,
Whangdoodle Creek. (See sheet A, Plan and profile, South Fork of Salmon
River, for plan, and pi. 24 for profile.) The canyon walls are rather steep, and it
is believed that a pipe line would serve as the most satisfactory conduit. The
total fall in this distance is 210 ft. The nearest road to the site of the proposed
powerhouse is 6 miles up the Secesh River.
ENOS POWER SITE, IDAHO (12JF 31)

A low diversion dam is proposed at an ideal rock site at mile 14.4, immediately
below Enos Creek. Water diverted at an altitude of 5,400 ft. would be conveyed
down the right bank of the Secesh River for 4.4 miles, to a proposed powerhouse
site at mile 10.0. (See sheet A, Plan and profile, South Fork of Salmon River,
for plan, and pi. 24 foT profile.) The conduit would be practically all pipe line.
It is 11 miles from the powerhouse site upstream to the road at Long Gulch. The
total fall at this site ij 560 ft. Drainage area, 165 square miles.
BUTTERFLY POWER SITE, IDAHO (12JF 32)

Between miles 9.5 and 5 the Secesh River plunges down through a granitewalled gorge with an average fall of 170 ft. to the mile. A low diversion dam is
proposed at mile 9.5. Water diverted at an altitude of 4,780 ft. would be conveyed in a pipe line and tunnel down the left bank for 4.5 miles, to a proposed
powerhouse above the mouth of Lick Creek. (See sheet A, Plan and profile,
South Fork of Salmon River, for plan, and pi. 24 for profile.) The total fall in
this distance is 750 ft. Two small creeks enter between this site and the one
above. The powerhouse site is 16 miles downstream from the road at Long
Gulch. Drainage area, 172 square miles.
OOM PAUL POWER SITE, IDAHO (12JF 33)

A low diversion dam is proposed at a site below Lick Creek at mile 4.8. Water
diverted at an altitude of 4,000 ft. would be conveyed in a pipe line and open
canal down the right bank of the Secesh River for 4.8 miles. The site of the
powerhouse is just above the mouth of the Secesh River. (See sheet A? Plan and
profile, South Fork of Salmon River, for river plan, and pi. 24 for profile.) The
total fall in this distance is 380 ft. The mouth of the Secesh River is 21 miles
below the road at Long Gulch. Drainage area, 228 square miles.
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GRANDE RONDE RIVER BASIN
GENERAL. FEATURES

'The'Grande Ronde River has its source in T. 7 S., R. 36 E., at an
. altitude of nearly 5,000 feet, near the summit of the Blue Mountains,
sand flowsigenerally northward and northeastward for a distance of 140
-miles, emptying into the Snake River in T. 7 N., R. 47 E., Washington.
From the headwaters to La Grande the stream is in a valley from 200
to 400 feet below the general level of the surrounding country.
Between La Grande and Rondowa the valley is wider, the river
Tmeandering through La Grande Valley to Elgin, below which it is
-somewhat confined. Just below Rondowa the river enters a deep,
-narrow canyon cut into a plateau of nearly horizontal basalt flows,
through which it flows 81 miles to the Snake River. The fall in this
lower stretch is 1,470 feet, and it is here that the principal power
-value is found.
The Wallowa River, the principal tributary to the Grande Ronde,
Tises in T. 4 S., R. 45 E., on the south slope of the Wallowa Mountains,
-and flows northward through Wallowa Lake, thence generally north-westward 50 miles to its junction with the Grande Ronde River at
Uondowa. Below Wallowa Lake the river valley is open. The
Minam River is the principal tributary to the Wallowa.
The Wenaha River and Joseph Creek are the principal tributaries
rto the Grande Ronde River below the Wallowa.
The discussion of the power possibilities of the Grande Ronde
Hiver above Rondowa is based on reconnaissance investigations by
N. J. Tubbs, hydraulic engineer, United States Geological Survey.
"That of the power possibilities of the Wallowa River below Enterprise and of the Minam River and the Grande Ronde River below
Rondowa is based on surveys and field examinations made in 1930 by
JR. O. Helland, associate scientist, United States Geological Survey.
River surveys were made on a scale of 2 inches to the mile of the
Grande Ronde from its mouth to Rondowa; the Wallowa River
from its mouth to Wallowa; the Minam River from its mouth to a
point 10 miles upstream; and the Wenaha River from its mouth to a
point 5 miles above Troy. Plan and profile maps of these surveys
may be-obtained from the Director, United States Geological Survey,
Washington.

State

. ... .

.....do...........
.....do...........
... -.do...... .....
..... do... ..___...
Washington- _
.....do
..
.... .do
..
. .do
...

12HP7
12HP8 ... ..do...

12HP1
12HP2
12HP3
12HP4
"> 12HP 3
12HP5
" 12HP 4
"> 12HP 5
12HP6

12HO3
12HO4

12HO1
12HO2 .....do.. _ .....

Index no.

0 Development will probably be made in several units.
> Undeveloped reservoir site numbers.

Wenaha River:

Grande Ronde River:

Minam River:

Wallowa River:

Name
90 percent 50 percent
of time
of time
Q90

7,440

1,600
5,840

61, 150

160
120
8,300
8,650
11,100
8,200
9,600
12,000
3,020

10, 380

3,800
6,580

89, 870

45
115

50
50
990
1,050
1,330
1,305
1,400
1,480
1,480

80
160

10,900

200,310

16, 760

3,360
13,400

148, 180

800
600
21, 900
22, 700
25, 800
18, 900
22, 400
28,000
7,080

16,600

6,100
10,500

18, 770

24
50

10
10
375
400
1,200
1,200
1,400
1,560
1,560

50
100

SecondSecondfeet
Horsepower Horsepower
feet
4,200
230
333
6,070
12, 700
6,700
350
660

Q50

6,520

24
50

10
10
375
400
570
570
600
630
630

50
100

Secondfeet
230
350

Q90

With existing flow

2,460

1,000
1,460

1,819

200
150
277
270
243
181
200
238
60

1,773

950
823

688

Feet
228
240

Gross
head

Undeveloped power sites in Grande Ronde River Basin

90 percent 50 percent
of time
of time

45
115

50
50
990
1,050
1,330
1,330
1,550
1,740
1,740

80
160

134, 830

7,440

1,600
5,840

106, 110

100
120
8,300
8,650
18,500
17,300
18,400
27,200
7,480

10,380

3,800
6,580

10, 900

197, 180

16, 760

3,360
13,400

145, 050

800
600
21,900
22,700
20,600
19, 300
20,500
30,300
8,350

16,600

6,100
10,500

18,770

Secondfeet
Horsepower Horsepower
333
4,200
6,070
660
6,700
12,700

Q50

With future flow

CO
CO
00
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WALLiOWA RIVER
WAIIOWA SITE, OREGON (12HO 1)

Power development along the Wallowa River below Enterprise by means of
dams would not be feasible, as the river is closely paralleled by a railroad and a
highway, both of which would be affected by even a low-head development.
Development by conduit below Wallowa seems possible, and the following
schemes are suggested. Divert in the NE^SEX sec. 31, T. 2 N., R. 42 E. (altitude
of water surface, 2,755 ft.); carry water in conduit along either bank to a powerhouse at Minam, in sec. 29, T. 2 N., R. 41 E. (altitude of water surface, 2,527 ft.).
Length of conduit, 8 miles; gross head, 228 ft. (See sheet C, Plan and profile,
Wallowa River and tributaries, mile 99.6 for river plan, and pi. 25 for profile.)
The proposed diversion is at the head of Wallowa Canyon and just below the
broad irrigated valley of the upper Wallowa. The site is below all irrigation
diversion of any magnitude.
MINAM SITE, OREGON (12HO 2)

At this suggested site water could be diverted from the Wallowa River just
below the mouth of the Minam River (altitude of water surface, 2,527 ft.) and
carried in a conduit along either bank to the junction with the Grande Ronde
at Rondowa, in sec. 23, T. 3 N., R. 40 E. (altitude of water surface, 2,287 ft.).
(See sheet C, Plan and profile of Grande Ronde River, mile 91.3, for river plan,
and pi. 25 for profile.) Length of conduit, 10 miles; gross head, 240 ft.
MINAM RIVER

The Minam River, one of the principal tributaries of the Wallowa,
rises in the Wallowa Mountains and flows generally northwestward
through a narrow valley to its junction with the Wallowa River at
Minam. The total drainage area is about 253 square miles. Its
slope and flow are such that power development will probably be made
by low-head dams and conduits. Two such sites are described,
although in actual practice development would probably be made in
smaller units.
NORTH MINAM SITE, OREGON (12HO 3)

Water would be diverted from the Minam River in sec. 26, T. 3 S., R. 42 E.
(altitude of water surface, 4,300 ft.), and carried in a conduit to the mouth of the
Little Minam, in sec. 15, T. 2 S., R. 41 E. (altitude of water surface, 3,350 ft.).
(See topographic map of Telocaset quadrangle, Oreg.) Length of conduit,
14 miles; gross head, 950 ft. Drainage area, 90 square miles.
LITTLE MINAM SITE, OREGON (12HO 4)

The lower 20 miles of the Minam could probably be developed in one site having
its intake just below the mouth of the Little Minam River, in sec. 10, T. 2 S.,
R. 41 E. (altitude of water surface, 3,350 ft.), with a conduit to a powerhouse at
the mouth (altitude of water surface, 2,527 ft.). (See topographic map of
Telocaset quadrangle, Oreg.) Length of conduit, 20 miles; gross head, 823 ft.
If the conduit is laid along the right bank the discharge of Murphy Creek could
be picked up. Drainage area, 171 square miles.
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GRANDE RONDE RIVER

The Grande Ronde River above the mouth of Starkey Creek flows;
in a canyon at a depth of 200 to 400 feet below the surroundingcountry. The slope ranges from 30 ft. to the mile between Starkejr
and Fly Creeks to more than 70 ft. to the mile above Fly Creek.
SITE 12HP 1, OREGON

On the Grande Ronde River in the NEK sec. 13, T. 5 S., R. 35 E. A 100-ft.
dam would be 30 ft. long at the base and 200 ft. long at the crest. Water would
be backed upstream somewhat over a mile. A pipe line \}{ miles long is suggested along the right bank to sec. 1, where a gross head of about 200 ft. could
be obtained. Drainage area, 130 square miles.
SITE 12HP 2, OREGON

About 150 ft. of the fall of the Grande Ronde could be utilized in the first 2J4
miles above the mouth of Fly Creek, in T. 4 S., R. 35 E. Conditions are suitable
for a low diversion dam near the south line of the township, with a pipe line to a
power house near the mouth of Fly Creek, in sec. 23, T. 4 S., R. 35 E.
RONDO WA SITE, OREGON (12HP 3)

About 2 miles below Rondo wa, in sec. 11, T. 3 N., R. 40 E., the Grande Ronde
Canyon narrows to a width suggesting the feasibility of a dam site. At or near
this point the Eastern Oregon Light & Power Co. made drillings. The company
has given to the United States Geological Survey the following report relative
to the rock encountered:
" Diamond drilling revealed broken lava rock from the low-water level to a
depth of 42 ft. Between 42 and 62 ft. below low-water level drill cores indicated
a hard, close-grained andesite suitable for a foundation for a masonry dam. At
62 ft. the drill entered broken lava rock, which continued to a depth of 92 ft.
below low-water level, at which point drilling was discontinued."
The site apparently is not suitable for a high masonry dam and may not be
feasible for any dam. However, a dam raising the water 32 ft. is suggested, which
would back the water to Rondowa. The water-surface altitude is 2,255 ft.
A conduit 12 miles long is suggested to sec. 32, T. 5 N., R. 41 E. (unsurveyed) .
(See sheet B, Plan and profile, Grande Ronde River, for river plan, and pi. 25
for profile.) Altitude of water surface at powerhouse site, 2,010 ft.; gross head,
277 ft.
If sites are found to be not feasible for dams because of geologic conditions
power will of necessity have to be developed by direct diversion, and considering
the relatively low gradient such a type of development seems doubtful.
ELBOW CREEK SITE, OREGON (12HP 4)

About a quarter of a mile above Elbow Creek, in about sec. 26, T. 5 N., R. 41
E. (unsurveyed), the Grande Ronde Canyon again narrows to proportions suggesting the feasibility of a dam. Lava rocks are near the surface, and if the
previously described drilling tests are indicative of bedrock conditions along the
river, the site is not an attractive one for a high masonry dam, but there is a
possibility that a lower dam and conduit could be used. A dam raising the water
52 ft. is suggested, with a conduit to the mouth of Wildcat Creek, in sec. 19,
T. 5 N., R. 43 E. (See sheet B, Plan and profile, Grande Ronde River, for river
plan, and pi. 25 for profile.) Altitude of water surface at dam site, 1,957 ft.;
at mouth of Wildcat Creek, 1,740 ft.; gross head, 270 ft.
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The difficulties of constructing and maintaining the long conduit suggested,
as well as the probable poor foundation conditions at the dam site, make the
suggested power scheme one of doubtful feasibility.
During the period October 29,1927, to June 14, 1929, the Eastern Oregon Light
& Power Co. held a preliminary permit from the Federal Power Commission for
this site.
POWER AT TROY RESERVOIR SITE, OREGON (12HP 3)

This site is described on page 109. The lower 95 ft. of the site has a capacity
of only 15,000 acre-ft. and therefore could be used more advantageously for the
head it develops.
The feasibility of this scheme depends largely upon the geologic conditions at
the dam site. In view of the probability of excessive leakage around the ends of
a dam at this site, the power value is very small.
BOUNDARY SITE, WASHINGTON (12HP 5)

This scheme suggests the diversion of the Grande Ronde River just below the
Troy site and a conduit to a powerhouse site in sec. 32, T. 7 N., R. 44 E. (See
sheet A, Plan and profile, Grande Ronde River, for river plan, and pi. 25 for
profile.) Either bank offers about the same advantages and obstacles. Altitude
of water surface at powerhouse site, 1,316 ft.; gross head, 181 ft.
POWER AT RAYS FERRY RESERVOIR SITE, WASHINGTON (12HP 4)

A description of th?s site is given on page 109. A draw-down to the 1,235-ft.
contour will give the highest yield of theoretical power for the river as a whole.
POWER AT THE NARROWS RESERVOIR SITE, WASHINGTON (12HP 8)

A description of this site is given on page 110. The principal value of the site
will not be for the storage but for the head it develops. Roughly estimated, a
draw-down of 40 ft., releasing 50,000 acre-ft., will give the highest power yield.
A tunnel taking out at an altitude of 1,076 ft., near the heel of the horseshoe,
would have a length of about 500 ft. The powerhouse site, approximately in
the NW^NEK sec. 26, T. 7 N., R. 46 E. f would have an altitude of 878 ft.,
giving a gross head of 198 ft. at the bottom of the draw-down and a mean head
during draw-down of 218 ft. On account of the probability of excessive leakage
the site apparently has little value.
.
ROGERSBTTRG SITE, WASHINGTON (12HP 6)

Development is suggested by a conduit diverting at an altitude of 878 ft. just
below the Narrows site. The right bank is considered the best adapted for con
duit location. The powerhouse would be at the mouth of the river, where a gross
head of 60 ft. could be obtained. Present Q90, 630 sec.-ft.; Q50, 1,480 sec.-ft.;
the corresponding power capacity, 3,020 and 7,080 hp. With regulation, Q90,
1,560 sec.-ft.; Q50, 1,740 sec.-ft.; corresponding power capacity, 7,480 and 8,350
hp.
WENAHA RIVER

The Wenaha River, draining an area of 294 square miles, is the only
large tributary of the Grande Ronde River between Rondowa and
Joseph Creek. It heads in the Blue Mountains at an altitude of
more than 5,000 feet. The numerous small tributaries of the headwater region descend rapidly to the main stream, which flows in a
deep, narrow valley for about 19 miles to the Grande Ronde, at an
average gradient of about 84 feet to the mile. The stream apparently
has small power possibilities, which could be developed by conduits.

342

WATER UTILIZATION IN THE SNAKE RIVER BASIN
f , -

,.,

THE FORK SITE, OREGON (12HP T)

The North Fork of the Wenaha River could be diverted in sec. 17, T. 6 N.,
R. 40 E. Willamette meridian, Washington, and the water carried by a conduit
to a powerhouse at the junction of the forks, in sec. 36, T. 6 N., R. 40 E. Willamette meridian, Oregon, giving a gross head of 500 ft. The South Fork could be
diverted just below the mouth of Mill Creek, in sec. 8 T. 5 N., R. 40 E., and the
water carried by a conduit to the same powerhouse under a gross head of 1,000
ft. The drainage area of the North Fork above the proposed point of diversion
is 18 square miles, and that of the South Fork 38 square miles.
.
v
BEAVER CREEK SITE, OREGON (12HF 8)

The scheme for this site would divert the Wenaha River just below the junction
of the North and South Forks, in sec. 36, T. 6 N., R. 40 E.; pick up water from
Beaver Creek, Butte Creek, Crooked Fork, and other minor tributaries; and
carry the water by conduit to a powerhouse in the SW^SE% sec. 36, T. 6 N., R.
42 E., at an altitude of 1,740 ft. The site would have a gross head of 1,460 ft.
and would require 25 miles of conduit.
JOSEPH CREEK

Joseph Creek, the principal tributary to the Grande Ronde River
below the Wenaha, drains an area of about 560 square miles. The
creek has its source in a high, rolling plateau having a general altitude
of about 4,000 feet.
The creek has many small intermittent tributaries which have
their sources in the partly forested uplands. The main stream has
cut its way into the plateau until its lower course lies about 2,000
feet bslow the general level. This lower canyon is a tortuous,
V-shaped gorge, except in the last few miles, where it widens somewhat.
Without the use of storage the stream is considered as having no
feasible possibilities for power.
In 1930 a survey was made of a possible reservoir site in about sec.
10, T. 3 N., R. 45 E., near Chico. The altitude of the water surface
is about 3,050 feet. A dam raising the water 140 feet would impound
about 70,000 acre-feet. During the year ending June 1932 the runoff was 64,000 acre-feet, of which about 58,000 acre-feet occurred
during March, April, and May. Deducting for possible evaporation
losses but not for leakage indicates that it would have been possible
to provide a uniform flow of about 75 second-feet. In the 35 miles
below the Chico site Joseph Creek drops about 2,170 feet. With
a regulated flow as assumed the potential power amounts to about 370
horsepower to the mile. It seems improbable, however, that the
entire stretch could be feasibly developed. The valley sides in the
lower 20 miles or more of the canyon are broken by basalt cliffs and
talus slopes. Conduit construction and maintenance would be very
expensive.
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CLEARWATER RIVER BASIN
GENERAL FEATURES

In point of size of basin the Clearwater River is the third largest
tributary to the Snake River. In undeveloped power resources it is
exceeded only by the Salmon River. It drains an area of nearly
10,000 miles of very rugged country in north-central Idaho. The
main Clearwater is formed by the junction of the Middle and South
Forks at Kooskia, in T. 32 N., R. 4 E., and flows north and west 76
miles to Lewiston. The South Fork has its source on the northern
slope of the divide between the Salmon and Clearwater River basins,
northeast of Buffalo Hump and Dixie. It flows north and west to
Kooskia, and its drainage area is slightly over 1,000 miles. The
Middle Fork is formed by the junction of the Selway and Lochsa
Rivers at Lowell, in T. 32 N., R. 7 E., 23 miles east of Kooskia. Both
the Selway and the Lochsa rise in the Bitterroot Mountains, the summits of which form the boundary between Idaho and Montana. The
area of the Selway Basin is 1,900 square miles, and that of the Lochsa
1,180 square miles. The North Fork also has its source on the
western slopes of the Bitterroot Mountains and flows generally west
and southwest of its junction with the Clearwater River near Ashahka.
The uplands in the lower part of the basin are extensively dryfarmed; the higher portions of the basin are rough maintains, and
except where fires have occurred the country is in its natural condition. In general granite is the predominating rock in the upper portion of the basin, being part of the great Idaho batholith. Throughout the lower stretches of the river the Columbia River basalt predominates.
Except for the comparative scarcity of good dam sites the physical
features of the Clearwater River are practically all favorable to the
development of power. The grades in the upper reaches of the river
are sufficient to enable development by diversion, and materials suitable for the construction of small dams and flumes are available
locally. In general the tributary creeks fall much more rapidly than
the main stream, and small quantities of power can be obtained at
low cost from all the larger ones. In the lower basin the river grade
is so low that development must necessarily be effected by means of
dams, and in the canyon below Kamiah there are dam sites that are
almost ideal. The artificial features, however, such as towns, railroads, and highways, present very definite obstacles to the development of cheap power. In that part of the basin where power can be
developed by diversion the interference is not important, but in the
remainder of the area these features practically govern the development. For instance, the favorable dam sites in the canyon below
Kamiah cannot be used except for very low dams, because they would
60503 35 23
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entail large damage to the town, the railway, and the highways if the
sites were developed to anything approaching their capacities. The
same limitations are evident in other parts of the basin, and all add
both to the cost and to the difficulty of power generation.
The following plan for the development of the power resources is
based on a detailed field examination by Warren Oakey of the various
streams and power sites in the basin, supplemented by an office study
of the plans and profiles of the river prepared during the summer of
1924. The river maps are published in a series of 14 sheets entitled
"Plan and profile, Clearwater River and tributaries."
The sites have been chosen with special regard to their adaptability
for development without material interference with present or possible
future artificial features. Naturally if the demands for power become
acute, the potential power will be developed with less regard to cost;
consequently, many stretches of river for which no development has
been suggested in this report have power possibilities that may eventually be utilized. Also additional investigation and survey will disclose schemes for development different to those here discussed. In
many places, especially in the upper stretches, development has been
suggested by means of rock-fill dams. This type of construction has
been suggested because of the present difficulty of transportation.
Probably before development takes place transportation facilities will
have been improved, and in that event overflow concrete dams may
be the most feasible in view of the difficulty of passing floods around
rock-fill dams.
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Undeveloped power sites on Clearwater River and tributaries, Idaho
With existing and future flow
Name

Index no.

Stream

Gross
head
(feet)

Second-feet
Q90

Selway River. _ .
__ do______ .
do... .........
do
...
..do
...
Meadow Creek_
Selway River. ....
do ,

Rock Cliff

12KA1
12KA2
12KA3
12KA4
12KA5
12KA6
12KA7
12KA8

Squaw Creek...........
Weir Creek__ . __ ...
Lost Creek. ............
Five Island .
.....
Split Creek______ .

12KA9 Lochsa River .....
12KA10 .. do ..........
12KA11
do ..........
12KA 12 ... ..do... .........
12KA13 .....do ..........
12KA 14
do ..... .....

Goat Creek

._.

295
220
115
110
60
300
60
60

Q50

183
298
336
470
520
89
620
660

382
622
703
985
1,090
186
1,300
1,380

221
321
335
351
446
472

477
696
725
760
965
1,020

127
152
188.
212
220
240
241

220
263
326
368
380
415
417

1,240
1,270

2,620
2,690

274
46
500
530
605
686
940
1,020
1,150

590
97
1,080
1,140
1,300
1,480
2,030
2,200
2,480

1,610
1,620
54
1,740
2,710
2,790
2,820
3,080

3,280
3,200
170
3,450
5/540
5,710
5,780
6,300

1,220
240
95
310
230
130
70
1,075

Twentymile Creek .....
South Fork.............

12KB 1
12KB 2
12KB 3
12KB 4
12KB S
12KB 6
12KB 7

.... .do
do
.....do
.do
... ..do
.... -do

....... ...
..........
..........
..........
..........
..... .....

420
600
200
300
292
140
155
2,107

Three Devil. _

12KB 8
12KB 9

Middle Fork. _
.do...... ......

90
33

12KC1
12KC2
12KC3
12KC4
12KC6
12KC6
12KC7
12KC8
12KC9

North Fork. .
Orogrande Creek..
North Fork _
..do
__ do- - ___
..... do-- .....
..... do,. .....
do.
,.... do ... ... .

310
438
100
150
77
85
103
58
130

123

Washington Creek,__

1,451

Peck...................
Eddy
_ ..

12KB 10 Clearwater River .
12KB 11
do._ ...... ... .
12KB 12
12KB 13 Clearwater River .
12KD1 .... . do ...... ....
12KD2 ..... do.,..
12KD3
do
.....
12KD4 .....do _ .........

20
21
210
20
20
25
25
35

Horsepower
90 percent of
time

50 percent of
time

4,310
5,250
3,090
4,130
2,500
2,130
2,980
3,170

9,000
10, 900'
6,47CT
8,630>
§,230
4,450
6,210
6,620

27,560

57, 510

4,240
2,440
8,300
6,460
4,640
2,830

9,150
5,290
18,000
14,000
10,000
6,120

28,910

62,560

4,260
7,300
3,000
5,080
5,130
2,700
3,000

7,400
12,600
5,210
8,830
8,870
4,650
5,160

30, 470

52, 720

8,920
3,350

18,900
7,100

12, 270

26,000

6,800
1,580
4,000
6,350
3,720
4,660
7,750
4,730
12,000

14,600
3,400
8,640
13, 760
8,000
10, M>0
16, 700
10,200
25,800

51, 590

111, 200

2,580
2,720
907
2,780
4,340
5,580
5,650
8,620

5,250
5,530
2,860
5,66ft
8,860'
11, 420
11, 57017, 600'

376

33, 177

68, 750'

6,362

183,977

378, 740>

SELWAY RIVER BASIN

The river survey was extended up the Middle Fork and thence up
the Selway River to the mouth of Whitecap Creek, in about sec. 4,
T. 29 N., R. 14E. (unsurveyed), a distance of 90 miles; up Running
Creek 1.7 miles, Bear Creek 4.0 miles, Moose Creek 4.7 miles, Meadow
Creek 3.6 miles, Gedney Creek 2.1 miles, and O'Hara Creek 2.6 miles.
A road extends up the Middle Fork from Kooskia to Lowell and up
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the Selway Kiver from Lowell to the O'Hara Bar ranger station, 30
miles upstream from Kooskia. The upper part of the Selway Basin
is comparatively inaccessible, and here development has been suggested by means of rock-fill dams where conditions are such that
material can be blasted into the river. In the lower part of the
basin development is suggested by means of low dams, in order that
minimum interference will be caused with existing and proposed highways. The surveys disclosed no reservoir sites.
As shown on the profile (pi. 26), the total fall for the 90-mile stretch
is 1,815 feet, at an average rate of 20 feet to the mile, ranging from
less than 10 feet in the vicinity of Kooskia, near the mouth, to nearly
40 feet at the upper limits of the survey. Nine sites were located on
the Middle Fork and the Selway and are here described. At six of
these sites rock-fill dams are suggested with adjacent power houses.
At the other three sites low diversion dams and flumes or penstocks
are suggested. The total fall at the nine sites is 1,043 feet, or 58
percent of the total fall. Of the 1,470-foot fall on stretches of the
six minor tributaries, development of one site is suggested with a
head of 300 feet. .
On these two rivers there are numerous stretches where no development has been suggested. The fall in these stretches aggregates 772
feet, not including the fall of the lower stretches of Running, Moose,
Gedney, and O'Hara Creeks. The reasons for not suggesting methods
of development here include (a) absence of suitable dam sites, (6)
river slopes too low to justify a conduit development, (c) difficulty of
conduit location, and (d) difficulty of transportation problems and
absence of local materials of construction. It is realized that when
a market is created sufficient to absorb power in excess of that which
can be obtained at sites easily developed, some or all of these less
favorably located sites will probably be utilized. For the purpose
of this report, however, only the potential power of sites for which
development is suggested has been discussed and tabulated.
WHITECAP CHEEK SITE, IDAHO (12EA 1)

The diversion site for this suggested development is on the Selway River just
below the mouth of Whitecap Creek, on unsurveyed land. (See sheet D, Plan
and profile, Clearwater River, mile 164.5, for river plan, and pi. 26 for profile.)
1 A 15-ft. diversion dam would enable the water to be taken out at an altitude of
3,050 ft., and by carrying it in a conduit along the right bank to a powerhouse
site 0.6 mile below the mouth of Running Creek, or at mile 157 on the traverse,
it would be returned to the river at an altitude of 2,755 ft., making available a
head of 295 ft. Material suitable for the construction of the dam and conduit
is present locally. The only present means of reaching the site is by trail. It
is probable that considerable difficulty would be experienced with ice during
severe winters. The drainage area tributary to the site is about 516 square miles,
and estimates of discharges are based on the unit discharges obtained for the
Selway River at its mouth. .
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GOAT CREEK SITE, IDAHO (12KA 2)

The diversion site for this suggested development is on the Selway River on
unsurveyed land, at mile 153.3 on the river traverse. (See sheet D, Plan and
profile, Clearwater River, for river plan, and pi. 26 for profile.) The distance
between this site and the next powerhouse site above is 3.6 miles. In this
stretch of the river there are no good dam sites, and the grade of the river is
only about 2.7 ft. to the mile. In case of necessity it could be developed by means
of a conduit, and considerable power could be generated, but for the purpose of
this report it has been ignored, as more desirable sites exist. A conduit along
the left bank connecting the dam site with a powerhouse on unsurveyed land at
mile 146.3 on the traverse (altitude of water, 2,450 ft.) would provide a head of
220 ft. Bear Creek joins the Selway River at mile 148.5, which is 2.2 miles above
the powerhouse site. This creek has a well-sustained flow, and to take advantage
of this a 2J4-mile conduit along the right bank is suggested; to connect with the
main conduit either by means of a bridge or a siphon. The conditions at this
site are practically identical with those at the Whitecap Creek site (12KA 1).
It is slightly more accessible in that it is somewhat closer to a road, but the difference is not material. Drainage area, about 840 square miles.
HOPWOOD CREEK SITE, IDAHO (12KA 3)

The Hop wood Creek dam site is on the Selway River 0.3 mile below the mouth
of Hopwood Creek, on unsurveyed land. (See sheet C, Plan and profile, Clearwater River, mile 139.4, for river plan, and pi. 26 for profile.) A rock-fill dam to
raise the water from an altitude of 2,235 ft. to 2,350 ft., making available a head
of 115 ft., is considered most feasible for this site. The side walls are composed
of massive rock suitable for a dam considerably higher than the one suggested.
They rise steeply from the water, and a large part of the material for the dam could
be blasted directly into place without rehandling. The site is comparatively
inaccessible, and although it may be reached readily by a pack string, the transporting of sufficient materials for the construction of a concrete dam is out of the
question under existing conditions. The maximum flood to be expected, based
on a discharge of 30 sec.-ft. per square mile, is about 29,000 sec.-ft. The crest
length of the suggested dam as scaled from the traverse is about 350 ft., and a
spillway section adequate to carry the maximum flow could be readily provided.
The pond formed by the dam would be 3}£ miles long, but as it would be very
narrow little would be gained by fluctuating its level. Its greatest usefulness
would come from the slight protection against ice troubles. Drainage area, about
950 square miles.
GOAT MOUNTAIN SITE, IDAHO (12KA 4)

The site for the diversion dam is on the Selway River, on unsurveyed land at
mile 136.3 on the river traverse. (See sheet O, Plan and profile, Clearwater River,
for map of site; sheet C for river plan; and pi. 26 for profile.) The massive rock
side walls are suitable for a dam of any practicable height. The slope of the river
below the dam site is comparatively steep, and it seems probable that a more
economical development can be had by taking advantage of this fact rather than
by constructing a high rock-fill barrier at the dam site. Construction of a diversion dam is suggested to raise the water 15 ft., to an altitude of 2,150 ft., and a conduit on the right bank to a powerhouse site on Cedar Flats, on unsurveyed land
at mile 134.4 o» the river traverse, at an altitude of 2,040 ft. The head available
will be 110 ft. Materials suitable for the construction of the dam and conduits
are available locally, but construction and power machinery must be packed up
the Selway trail from the present end of the road at O'Hara Bar, unless this road
is extended. The diversion dam would constitute only a minor obstruction in
the stream bed, and the flood flow could be passed over its crest without difficulty.
Drainage area, about 1,330 square miles.
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JIM CREEK SITE, IDAHO (12KA 5)

This site is on the Selway River on unsurveyed land at mile 126 of the river
raverse. (See sheet C, Plan and profile, Clearwater River, for river plan, and
pi. 26 for profile.) The conditions are favorable for the construction of a rock-fill
dam, the section being relatively narrow and the side walls and river bed being
hard rock, so that sufficient material could be blasted directly into place without
rehandling. A dam is suggested to raise the water 60 ft., from an altitude of
1,840 ft. to 1,900 ft. Material for the dam is available at the site, but all construction and power machinery must be packed up the Selway trail, unless a road is
constructed past the site prior to the development of this project. The estimated
maximum flood flow, based on a discharge of 30 sec.-ft. per square mile, is about
45,000 sec.-ft., and the crest length of the suggested dam as scaled is about 250
ft. The dam site is in a narrow canyon, but there is plenty of room for a powerhouse on the right bank directly below the dam. Drainage area, about 1,470
square miles.
MEADOW CREEK SITE, IDAHO (12KA 6)

This site is on Meadow Creek, tributary to the Selway River at mile 116.7.
(See sheets C and I, Plan and profile, Clearwater River.) The development suggested covers that part of Meadow Creek which was surveyed, and this may not
be the maximum development possible. It is intended merely to show the power
value of the lower stretch of this stream. The plan suggested is to divert water
by a small dam or unsurveyed land about 4 miles from the mouth, with a conduit
along the right bank to a powerhouse site on unsurveyed land near the mouth
and above the backwater from the Selway Falls site (12KA 7). Altitude of water
surface at point of diversion, 2,050 ft., at powerhouse site, 1,750 ft.; gross head,
300 ft. The conduit will be about 4 miles long. Materials suitable for dam and
conduit construction may be obtained locally, but the remainder of the plant
must be packed in. Drainage area, about 250 square miles.
SELWAY FAILS SITE, IDAHO (12KA 7)

This site is on the Selway River at Selway Falls, on unsurveyed land, A rockfill dam is suggested to raise the headwater to an altitude of 1,750 ft. (See sheet
O, plan and profile, Clearwater River, for map of dam site; sheet C, mile 116,
for river plan; and pi. 26 for profile.) With the tail-water altitude of 1,690 ft.
& 60-ft. head would be created. Selway Falls has been formed by some immense
boulders, which have slid down from the right bank of the river and obstructed
the channel. At some past time the entire right bank undoubtedly collapsed,
for at points 500 ft. above the river the bank is still composed of a great mass of
sharp-edged rocks, some of which are as much as 80 ft. on a side. It would be a
relatively simple matter to construct the dam with the material at hand. This
site is relatively inaccessible, and at present the construction and power machinery
would have to be packed in. It seems probable, however, that prior to actual
development a road will have been constructed past this site. The estimated
maximum flood to be expected, based on a run-off of 30 sec.-ft. per square mile, is
53,000 sec.-ft., and as the crest length of the dam would be about 250 ft. the flood
would be passed without difficulty, especially as the pond could rise 10 to 15 ft.
without causing any material damage to the Meadow Creek site (12KA 6).
Drainage area, about 1,750 square miles.
ROCK CLIFF SITE, IDAHO (12KA 8)

This site is on the Selway River halfway between Rock Cliff and Nineteenmile
Creeks, on unsurveyed land. (See sheet C, Plan and profile, Clearwater River,
mile 106.1, for river plan, and pi. 26 for profile.) The site is 1.4 miles from the
presant end of the road at O'Hara Bar; consequently there would be no trans-
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portation difficulties. A roek-fill dam 60 ft. high is suggested, raising the water
surface from an altitude of 1,555 ft. to 1,615 ft. The pond formed would be
relatively long and narrow, and while it could be drawn on slightly to increase the
flow temporarily, its most important effect would probably be the protection
against ice troubles during severe weather. The crest length of the dam as
scaled from the river traverse is 400 ft., which will readily pass the maximum
anticipated flood of 55,000 sec.-ft. Material for the dam is available at the site,
and there is ample room for the powerhouse a short distance below the dam on
the right bank. Drainage area, about 1,860 square miles.
LOCHSA RIVER BASIN

The survey of the Lochsa River was carried from the mouth to the
mouth of Crooked Creek, in about sec. 35, T. 37 N., R. 14 E. (unsurveyed), a distance of 70 miles. The Lewis and Clark Highway
parallels the river for the first 14 miles, to the lower end of Black
Canyon, and eventually will be extended through to Lolo Pass. At
present only trails connect the various ranger stations. The survey
disclosed no reservoir sites. As shown on the profile (pi. 26), the
total fall in the 70-mile stretch is 1,990 feet, at an average rate of
28.4 feet to the mile, being somewhat less than 20 feet near the mouth,
with a maximum of 40 feet to the mile for one 8-mile stretch.
Six power sites have been located and are described herein. At
three of these sites low dams and conduits are suggested. The
head included in the projects described is 950 feet, or 46 percent of
the total fall covered by the survey. No development has been
suggested where there is not sufficient clearance between the river
and the Lewis and Clark Highway to permit economical development, or in short stretches where there is absence of suitable dam sites,
too low a slope to justify conduit development, or difficulty of conduit location. In general the Lewis and Clark Highway runs on
water grade and is not more than 15 feet above the river. There are,
however, many places where low dams could be constructed, and it
is probable that these smaller sites may eventually be developed. If
the Lewis and Clark Highway is extended through the canyon to
Lolo Pass at water grade the development of power by means of high
dams as suggested for several of the sites will not be feasible. The
fall of the river is such, however, that feasible development cam
probably be made by means of low dams and conduits.
SQUAW CHEEK SITE, IDAHO (12KA 9)

This dam site is on the Lochsa River 62.5 miles above the mouth. (See sheet
E, Plan and profile, Clearwater River, for river plan, and pi. 26 for profile.) A
50-ft. roek-fill dam at this point would raise the water to an altitude of 3,250 ft.,
and by carrying it in a conduit along the right bank of the river to a powerhouse
located on unsurveyed land at mile 56.2 (altitude of water surface, 3,010 ft.), a
total head of 240 ft. would be created. Materials suitable for the construction
of the dam and conduit are available locally, but all construction and power
machinery must be packed in from the present ead of the road at Lolo Fags. The
maximum flood to be expected, based on a discharge of 30 sec.-ft. per square mile.
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is about 14,000 sec.-ft., and the width of the section is sufficient to pass this
volume of water without difficulty. Drainage area above the site is 477 square
miles. The discharge given in the table is based on the unit discharges at the
mouth of the river.
WEIR CREEK SITE, IDAHO (12EA 10)

This power site is on the Lochsa River about 0.4 mile below the mouth of
Weir Creek, on unsurveyed land. (See sheet E, Plan and profile, Clearwater
River, mile 47.4, for river plan, and pi. 26 for profile.) At this point a rockfill dam is suggested to raise the water from an altitude of 2,805 ft. to 2,900 ft.,
providing a head of 95 ft. The pond formed by the dam would be slightly
over 4 miles long, and by fluctuating it a maximum of 3 ft. above the discharges,
power could be practically doubled for 12 hours of each day. The site is relatively inaccessible, and construction and power machinery would have to be
packed in. Materials suitable for the dam, however, could be obtained from
the hills directly over the site, and a large portion of the stone blasted directly
into place without rehandling. The crest length of the dam would be about
300 ft., and the maximum anticipated flood about 21,000 sec.-ft. Special provision must be made to carry the water, as it would probably cause trouble if it
overflowed the dam. The pond would provide some protection against ice
trouble, which will probably be experienced at all the higher-lying sites. Drainage area, 696 square miles.
LOST CREEK SITE, IDAHO (12EA 11)

This site is on the Lochsa River on unsurveyed land 42.6 miles above the
mouth. (See sheet E, Plan and profile, Clearwater River, for river plan, and
pL 26 for profile.) A conduit along the left bank connecting the diversion
site, at an altitude of 2,710 ft. with a powerhouse on unsurveyed land at mile
35.6, altitude 2,400 ft., would provide a head of 310 ft. Materials suitable for
the construction of the dam and conduit are available locally, but all machinery
must be packed in. The dam would constitute a minor obstruction in the stream,
and the maximum floods could be passed without difficulty. It seems probable
that some trouble would be had with ice during severe winters. Drainage area,
725 square miles.
FIVE ISLAND SITE, IDAHO (12EA 12)

The site for the diversion dam for this project is on the Lochsa River on
unsurveyed land at mile 32.3 on the river traverse. (See sheet E, Plan and
profile, Clearwater River, for river plan, and pi. 26 for profile.) The powerhouse site is on unsurveyed land at mile 26.8. Altitude of diversion site, 2,300
ft.; of powerhouse site, 2,070 ft. A conduit along the left bank connecting the
two points would provide a head of 230 ft. Materials suitable for the construction of the dam and conduit are available locally, but all the machinery must
be packed in. As only a very low dam is used, no difficulty should be experienced
in passing the floods, but ice troubles will probably be serious during severe
winters. Drainage area, 760 square miles.
BRIGHT ANGEL SITE, IDAHO (12EA 13)

A dam site on the Lochsa River on unsurveyed land at mile 19.2, almost
in the center of Black Canyon. (See sheet O, Plan and profile, Clearwater
River, for map of site; sheet E for river plan; and pi. 26 for profile.) Power
development as suggested will force the Lewis and Clark Highway up on the
side of the canyon. The conditions at the dam site are favorable for the construction of a large rock-fill dam, or of a concrete section if transportation
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facilities are improved sufficiently. The side walls and the river bed are composed of massive granite and are satisfactory for a dam of any practicable
height. No difficulty should be experienced in preventing seepage under or
around a dam to raise the water from an altitude of 1,820 ft. to 1,950 ft., which
would make available a head of 130 ft. The maximum anticipated flood, based
on a unit run-off of 30 sec.-ft. per square mile, is about 29,000 sec.-ft., and the
crest length of the dam would be about 300 ft. If a concrete section is used
the spillway could pass the flood without much trouble, as a raise in pond level
of about 15 ft. would involve no damage to plants above, but if a rock-fill dam
is used a special spillway must be constructed to prevent damage to the dam
itself. ^Drainage area, 965 square miles.
SPLIT CREEK SITE, IDAHO (12KA 14)

This dam site is on the Lochsa River about 0.2 mile above Split Creek, on
unsurveyed land. (See sheet E, Plan and profile, Clearwater River, mile 45.7,
for river plan and pi. 26 for profile.) The conditions at this point are favorable for the construction of either a rock-fill or a concrete dam. The side walls
and the river bed are composed of granite and are suitable for a dam of any
practicable height, and for the purpose of this report, a 75-ft. dam is suggested,
raising the water from an altitude of 1,740 ft. to 1,815 ft. If a rock-fill dam
is built, a large proportion of the necessary material could be blasted from
the steep hillsides into its final position without rehandling. The pond created
by this dam would have only a small area, but if the pond at the site above
(12KA 13) were fluctuated to obtain the maximum 12-hour per day power, the
power figures for this site could also be practically doubled. Drainage area,
1,020 square miles.
SOUTH FORK OP OLEAKWATER RIVER

The river survey was extended up the South Fork about 49 miles
to a point in sec. 31, T. 29 N., R. 7 E. (unsurveyed), where the road
from Golden to Newsome crosses the river. In general the canyon
is deep and narrow and offers the only practicable outlet for the mineral and timber wealth of the district. The end of the railroad is at
Stites, 4 miles above the mouth, but a highway is practically continuous to the Castle Creek ranger station, a distance of 31 miles.
Eventually both the highway and the railroad will be extended
throughout the valley, and the development herein suggested has
been based on a minimum of interference between the use of the
canyon for transportation and for power development. The surveys
disclosed no reservoir sites. As shown on the profile (pi. 26), the
total fall for the 48 miles is 2,280 feet, or an average of 47 feet to the
mile, ranging from less than 20 feet near the mouth to nearly 100 feet
at the upper end of the survey.
Seven power sites were located in this stretch at which it would be
possible to develop 2,110 feet of the total 2,280 feet, or 95 percent of
the fall. Development of these sites is therefore assumed to utilize
practically all the potential power of the stream. At all but one of
the sites it is suggested that development be made by low diversion
dams and flumes.
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TENMILE CREEK SITE, IDAHO (12KB 1)

This is the highest surveyed power site on the South Fork. Construction is
suggested of a very low diversion or wing dam just below the mouth of Tenmile
Creek, on unsurveyed land, with a flume along the right bank to a power house
site just above the mouth of Twentymile Creek, 42.8 miles above Kooskia. (See
sheet D, Plan and profile, Clearwater River, mile 47, for river plan, and pi. 26
for profile.) The length of conduit would be about 5 miles, and the head created
would be 420 ft. A. road crosses the river about 2 miles above the dam site.
Most of the raw material for the dam and the flume is readily available at the
site. The winters at this altitude are severe, and the plant may not be able to
operate during very cold periods. Drainage area, 544 square miles. The flow
given in the table is based on the unit discharges as obtained at the gaging station
at Grangeville.
TWENTYMILE CREEK SITE, IDAHO (12KB 2)

The diversion dam for this site is on the South Fork just below the mouth of
Twentymile Creek, on unsurveyed land. (See sheet D, Plan and profile, Clearwater River, mile 42.8, for river plan, and pi. 26 for profile.) The powerhouse site
is just above the mouth of Johns Creek, on unsurveyed land, 35.1 miles above
Kooskia. A flume is suggested down the right bank connecting the above two
points. Several creeks of considerable size enter the river from the north in
this stretch, and probably it would be worth while to collect a portion of this
discharge and turn it into the common flume. The water would be diverted
from the South Fork at an altitude of 3,000 ft. and returned at 2,400 ft., making
a head of 600 ft. available. The diversion or wing dam can be constructed of
materials available locally, and because of the abundance of good timber it is
suggested that a wooden flume be built. The powerhouse site is only about 4
miles from the end of the road at Castle Creek ranger station, and it seems probable that the road will be extended up the river prior to construction at either,
this site or the one above. The difficulties of winter operation at this site are
about the same as at the Tenmile Creek site. Drainage area, 650 square miles.
The flow as stated is based upon the unit discharges obtained at Grangeville.
JOHNS CREEK SITE, IDAHO (12KB 3)

On the South Fork of the Clearwater River directly below the site of the
Twentymile Creek power house at the mouth of Johns Creek, is the site of the
diversion dam of the Johns Creek development. (See sheet D, Plan and profile,
Clearwater River, mile 35, for river plan.) Water could be diverted at an altitude
of 2,400 ft. and conveyed in a conduit along the right bank to a powerhouse site
in the NEK sec. 19, T. 29 N., R. 4 E., at 2,200 ft. A head of 200 ft. is available
with a conduit 7.3 miles long. Materials suitable for the construction of the
diversion dam and conduit are readily available, and as a road passes the powerhouse site and parallels the conduit for about 2 miles no difficulty should be
experienced in transporting the power and construction machinery. In this
stretch of the river the slope of the conduit would be rather low, being only 28.4
feet to the mile. It seems probable that some difficulty will be experienced with
ice during severe winters. Drainage area, 805 square miles.
SHEEP BRIDGE SITE, IDAHO (12KB 4)

The site for the diversion dam is on the South Fork in the NE% sec. 19, T. 29
N., R. 4 E. (See sheet D, Plan and profile, Clearwater River, mile 28.8, for river
plan, and pi. 26 for profile.) Water could be diverted at an altitude of 2,200 ft.
and carried in a conduit along the right bank to a powerhouse site in the SW^
sec. 25, T. 30 N., R. 3 E., where it would be returned to the river at an altitude of
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1,900 ft., making available a head of 300 ft. The length of the suggested conduit
is 6.3 miles, and the average slope of the river is 48 ft. to the mile of conduit.
The road between Grangeville and the Castle Creek ranger station parallels the
proposed development and will greatly simplify the problem of transportation.
Materials suitable for the construction of the dam and the canal may be obtained
locally. It seems probable that some difficulty will be experienced with ice
during severe winters. Drainage area, 910 square miles.
GRANGEVHIE SITE, IDAHO (12KB 5)

The present plant of the Chelan Electric Co. (12KB 1, p. 217) is in the WJ4 sec.
30, T. 30 N., R. 4 E. This developed site utilizes only about 60 ft. of the fall in a
short section of the river, and in the suggested development the present dam is
retained as a diversion dam, but the water would be conveyed down the left bank
in a conduit and delivered to a new powerhouse site in the N% sec. 4, T. 30 N.,
R. 4 E. The diversion would be made at an altitude of 1,872 ft. and the water
returned to the river at 1,580 ft., making available a head of 292 ft. (See sheet D,
Plan and profile, Clearwater River, mile 22, for river plan, and pi. 26 for
profile.) A road connects Grangeville and the dam site, and an additional road
extending up the South Fork from Kooskia terminates within a short distance of
the proposed powerhouse. Transportation difficulties will therefore be largely
obviated. Materials suitable for conduit construction can be obtained locally.
Drainage area, 940 square miles.
SOUTH FORE DAM SITE, IDAHO (12KB 6)

This site is in the NE^ sec. 17, T. 31 N., R. 4 E. The extent of the pond that
would be created by it is shown on sheet D, Plan and profile, Clearwater River,
mile 9.5, and a special dam-site survey on a scale of 1 inch to 400 feet is shown on
sheet O. (See pi. 26 for profile.) A concrete dam is suggested at this point to
raise the water level from an altitude of 1,420 ft. to 1,560 ft., which would create
a head of 140 ft. The crest length of such a dam would be 320 ft., and the width
at the water level 80 ft. The side walls are composed of massive rock in place
and rise almost vertically from the water for the lower 40 ft. It is improbable
that any seepage would take place either around or under the dam. A road runs
past one end of the site, so there will be little difficulty in transporting the necessary machinery and material for construction. This is the only site on the South
Fork at which development is suggested by means of a dam and adjacent powerhouse. The surface area of the pond would be about 330 acres, and by fluctuating;
its level within narrow limits the power available for 12 hours each day would be
practically twice the figures listed above. The pond will also help the winter
operation of this plant by reducing the ice difficulties. Development would
require the relocation of somewhat over 2 miles of road. This is also the first
dam site on the South Fork at which special provision must be made to handle the
flood flow, as the diversion dams suggested for the other sites would be so low as to
present only a slight obstruction, and the floods could readily pass over them
without damage. At this site, however, provision should be made to pass a
maximum flood of at least 26,000 sec.-ft., based on a flood run-off of 25 see.-ft.
per square mile. Drainage area, 1,020 square miles.
THREEMILE CEEEK SITE, IDAHO (12KB 7)

The diversion site is in the NE% sec. 8, T. 31 N., R. 4 E. Construction is
suggested of a conduit along the left bank to a powerhouse site in the SE% sec. 5,
T. 32 N., R. 4 E., near Kooskia. (See sheet D, Plan and profile, Clearwater
River, mile 8, for river plan, and pi. 26 for profile.) Water would be diverted at
an altitude of 1,400 ft. and returned to the river at 1,245 ft., making available a
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head of 155 ft. The conduit for this project would be 9.1 miles long. The river
slope is rather low for development by means of a conduit, but there are no good
dam sites in this stretch of the river, and the power output is reasonably attractive,
especially when it is considered that by fluctuating the pond at the site above, the
power available for 12 hours each day would be practically twice the figure noted
above. No transportation difficulties will be experienced, as a road parallels the
river throughout the stretch. Material suitable for the dam is available, but
lumber for the flume will have to be obtained at some other point in the .basin.
Some difficulty might be experienced with ice during the winter, although the
pond above will protect this site to some extent. Drainage area, 1,030 square
miles.
MEDDLE FORK OF CLEARWATER RIVER
THREE DEVH SITE, IDAHO (12KB 8)

The Three Devil dam site is on the Middle Fork of the Clearwater River in
the SW% sec. 2, T. 32 N., R. 6 E. (See sheet O, Plan and profile, Clearwater
River, for map of site; sheet B, mile 93.5, for river plan; and pi. 26 for profile.)
Adequate transportation is furnished by a road that passes one end of the dam
site, and it is suggested that a concrete section be used to raise the water from an
altitude of 1,410 ft. to 1,500 ft., creating a head of 90 ft. The pond formed by
the dam would have a surface area of 800 acres, and by fluctuating it a maximum
of 3}£ ft. the Q90 for 12 hours each day could be increased to 2,480 sec.-ft. and
the Q50 to 5,240 sec.-ft. These discharges would increase the possible generation
for 12 hours each day to 17,800 hp. for 90 percent of the time and 37,800 hp. for
50 percent of the time.
This development is practically the only one suggested which involves any
damage to existing improvements, and even here the damage is limited to the
relocation of about 11 miles of secondary road. The maximum anticipated
flood to be expected, based on a discharge of 25 sec.-ft. per square mile, is about
79,000 sec.-ft. The crest length of the dam is 400 ft., and as no damage to power
sites above would be caused by backwater the floods could be passed over the
crest of an overflow section without difficulty. The side walls and river bed are
composed of hard rock, and no trouble should be experienced in preventing
seepage around or under the dam. Rock suitable for concrete aggregate can be
crushed at the dam site, and numerous sand and gravel bars occur within a short
distance. The sand contains considerable mica, and its suitability for use can
be determined only by experiment. Drainage area, 3,140 square miles.
MAGGIE BEND SITE, IDAHO (12KB 9)

This dam site is 4 miles above Kooskia, where a basalt reef crosses the Middle
Fork, in the SE% sec. 34 and the SW}£ sec. 35, T. 33 N., R. 4 E. (See sheet B,
Plan and profile, Clearwater River, mile 79, for river plan, and pi. 26 for profile.)
The reef is almost entirely exposed during the low-water season, and no difficulty
should be experienced in preventing seepage around or under a dam. Adequate
transportation for the necessary construction plant and materials is provided
by a road that passes the end of the site. It is suggested that an overflow concrete section to raise the water from an altitude of 1,277 ft. to 1,310 ft. be
constructed. Such a dam would provide a head of 33 ft. without damage to any
improvements, and as the crest length would be about 550 ft., the maximum
contemplated flood of 81,000 sec.-ft. could readily be passed.
NORTH FORK OF CLEARWATER RIVER

The survey of the North Fork of the Clearwater Kiver was carried
from the mouth to the mouth of Kelly Creek, near the east line of
T. 39 N., K. 9 E., a distance of 103.5 miles. A highway parallels the
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river from the mouth upstream for 14 miles. Above this point trails
connect the several ranger stations. The survey disclosed no reservoir sites. As shown on the profile (pi. 26), the total fall in the 103mile stretch is 1,770 feet, at an average rate of only 17 feet to the
mile, being less than 10 feet near the mouth with a maximum of 35
feet for one 4-mile stretch.
Nine power sites have been located and are described below.
At seven of these sites development has been suggested by means of
rock-fill dams and adjacent powerhouses. In the upper stretch,
where the fall is more concentrated, development by means of low
dams and flumes is suggested. The plans set forth will utilize 1,010
feet of head on the main stream, or 57 percent of the total fall covered
by the survey,'and 438 feet of fall on the mam tributaries. In general
where no sites have been discussed the grade of the stream is too low
and the quantity of water to be handled is too great to permit development by means of diversion dams and conduits, and no feasible dam
sites were located. Materials for rock-fill dams are abundant, and
the development suggested involves little or no damage to existing
or proposed improvements.
FISHER CREEK SITE, IDAHO (12KC 1)

The site for the diversion dam for this project is on the North Fork in the SWJ^
sec. 13, T. 39 N., R. 9 E. (See sheet G, Plan and profile, Clearwater River, mile
102.3, for river plan, and pi. 26 for profile.) A conduit along the right bank,
diverting at an altitude of 2,720 ft., to a powerhouse site in unsurveyed land at
mile 92.6 on the traverse, at an altitude of 2,410 ft., would provide a head of
310 ft. Materials suitable for the construction of the dam and conduit are available locally, and the necessary construction and plant machinery can be brought
over a wagon road to the Bungalo ranger station, about 17 miles below the site.
From the end of the road to the powerhouse site there is a good trail, and the
necessary equipment and supplies can readily be packed in. It seems probable
that some difficulty will be experienced with ice during severe winters. Drainage
area, 585 square miles. The computed discharge has been based on the unit
flow of the North Fork at its mouth.
OROGRANDE CREEK SITE, IDAHO (12KC 2)

Orogrande Creek is tributary to the North Fork of the Clearwater River in
sec. 18, T. 38 N., R. 8 E. (unsurveyed), 85 miles from the mouth. (See sheet G,
Plan and profile, Clearwater River, for river plan.) The survey was run about
3 miles up this creek. The following discussion of the power possibilities is an
indication of the power that can be obtained from most of the larger tributaries
to North Fork. They ordinarily fall very rapidly and will furnish an economical
source for small blocks of power. By diverting the water from Orogrande Creek
at an altitude of 2,680 ft. and conveying it in a conduit along the left bank to a
powerhouse site at the mouth of the creek, at an altitude of 2,242 ft., a head of
438 ft. could be obtained in a distance of 3 miles. Materials suitable for the construction of the dam and conduit are available locally, and as a road parallels the
development for its entire length the problem of transportation is greatly simplified. Some trouble with ice would probably occur in the winter. Drainage area,.
96 square miles.
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WASHINGTON CREEK SITE, IDAHO (12KC 3)

This site is at a narrow section of the North Fork in the NE>£ sec. 22, T. 39 N.,
R,. 7 E. (See sheet G, Plan and profile, Clearwater River, mile 77.9, for river
plan, and pi. 26 for profile.) A rock-fill dam is suggested to raise the water level
from an altitude of 2,100 ft. to 2,200 ft., creating a head of 100 ft. The dam site
is suitable for a dam of any practicable height, and a large part of the necessary
material could be blasted directly into place without rehandling. No difficulty
should be experienced in preventing seepage under or around the dam. The surface area of the pond would be about 270 acres, and by fluctuating it a maximum
of 4 ft. the figures given in the table for power could practically be doubled for
12 hours each day. The slope of the river between the dam site and the end of
the wagon road at Bungalo is not excessive, and it is probable that most of the
necessary equipment could be transported by water. The maximum anticipated
flood, based on a unit flow of 30 sec.-ft. per square mile, is about 32,000 sec.-ft.,
and the crest length of the suggested dam about 300 ft. If a roct-fill dam should
be constructed a special spillway must be provided to carry the flow, but if a
concrete section were used the flood flow could be passed over the crest without
danger. The pond would provide a certain amount of protection against ice
troubles in the winter. Drainage area, 1,070 square miles.
ROCK CREEK SITE, IDAHO (12KC 4)

This site is on the North Pork on unsurveyed land. (See sheet G, Plan and
profile, Clearwater River, mile 68.8, for river plan, and pi. 26 for profile.) The
conditions at this site are favorable for the construction of a large rock-fill dam.
The site is fairly narrow, the bedrock is of good quality, and the banks are so
steep that the necessary filling materials can be obtained without difficulty.
A dam to raise the water from an altitude of 1,850 ft. to 2,000 ft., which would
create a head of 150 ft., is suggested. The pond formed by the dam would have
considerable surface area, but it would not have to be fluctuated appreciably if
the pond at the site above (12KC 3) is fluctuated for maximum power for 12
hours each day. The maximum anticipated flood is about 34,000 sec.-ft., and
the crest length of the suggested dam about 300 ft. A special spillway capable
of passing this quantity of water must be provided, as a rock-fill dam could not
stand the erosion due to any such overflow. Drainage area, 1,130 square miles.
LOST FETE SITE, IDAHO (12KG 5)

This site is in the SW% sec. 3, T. 40 N., R. 7 E. (See sheet G, Plan and profile,
Clearwater River, mile 61.1, for river plan, and pi. 26 for profile.) The conditions at this point are favorable for the construction of a rock-fill dam, and one is
suggested raising the water from an altitude of 1,723 ft. to 1,800 ft., creating a
head of 77 ft. By fluctuating the pond in conjunction with the ponds above, it
would be possible to practically double the figures given for power generation for
12 hours each day. The maximum anticipated flood is about 40,000 sec.-ft., and a
special spillway capable of carrying this quantity of water must be provided.
The necessary construction and plant machinery can be transported either by
trail or by river as more expedient. If the river is to be used, considerable work
must be done on the channel to make it reasonably safe for boats. Drainage
area, 1,290 square miles.
BENTON CREEK SITE, IDAHO (12KC 6)

This site is on the North Fork in the SE% sec. 6, T. 40 N., R. 5 E. (See
sheet F. Plan and profile, Clearwater River, mile 43.8, for river plan, and pi. 26
for profile.) The conditions at the site are favorable for the construction of a
rock-fill dam, and one is suggested to raise the water from an altitude of 1,435 ft.
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to 1,520 ft., creating a head of 85 ft. The pond formed by this dam would
have a surface area of about 600 acres, and the power capacity could be doubled
by fluctuating the pond level a maximum of 2^ ft. Some farm land would be
flooded by this project, but its actual worth for agriculture is very low by reason
of its distance from any market, and at the time of the survey practically all the
houses were vacant. The maximum anticipated flood is about 45,000 see.-ft.,
and the crest length of the suggested dam 400 ft. A special spillway capable of
carrying the flood must be provided. At present this is probably the most inaccessible site on the North Fork, and unless the river channel can be improved
enough to float materials down from Bungalo its development will probably have
to wait on more adequate transportation. Drainage area, 1,470 square miles.
BIG ISLAND SITE, IDAHO (12KC 7)

This site is on the North Fork in the EJ4 sec. 31, T. 39 N., R. 4 E., 1.7 miles
above Big Island. (See sheet F, Plan and profile, Clearwater River, mile 28.7,
for river plan, and pi. 26 for profile.) At this point the river is in a fairly narrow
canyon; the side walls and river bed afford an adequate foundation, and the
steep banks will provide ample material of good quality for the construction of
a rock-fill dam. Such a dam is suggested raising the water from an altitude of
1,257 ft. to 1,360 ft., creating a head of 103 ft. The pond formed would be
almost 10 miles long and if used in conjunction with the one above would double
the power capacity for 12 hours each day. The maximum anticipated flood is
about 60,000 sec.-ft., and the crest length of the suggested dam is only 500 ft.
Consequently, a special spillway must be provided to care for this volume of
water. A trail connects the dam site with the end of the road at Dent, about
15 miles below, but if the river channel is improved to furnish transportation
facilities for the Benton Creek site it may be used for the Big Island site as
well. Drainage area, 2,010 square miles.
CRANBERRY CREEK SITE, IDAHO (12KC 8)

The Cranberry Creek dam site is on the North Fork in the WH sec. 27, T. 38 N.,
R. 2 E. (See sheet F, Plan and profile, Clearwater River, mile 16.1, for river
plan, and pi. 26 for profile.) This site may be reached by extending the present
road about 1 mile. A concrete overflow section is suggested, raising the water
from an altitude of 1,142 ft. to 1,200 ft., creating a head of 58 ft. Bedrock is
exposed at the site, so no trouble should be experienced in preventing seepage
under or around the dam. The pond would be 7 miles long and, by fluctuating
it in conjunction with the ponds at the power sites farther upstream, it would be
possible to double the figures on power for 12 hours each day. The crest length
of the suggested dam is about 300 ft., and the maximum anticipated flood is
about 65,000 sec.-ft. As no damage would be done to improvements or power
projects farther upstream by a raise in pond level of 20 ft., it seems that the
flood could be passed without difficulty. Drainage area, 2,180 square miles.
BRUGES EDDY SITE, IDAHO (12KC 9)

The Bruces Eddy site is on the North Fork in,the SE% sec. 26, T. 37 N.,
R. 1 E. (See sheet O, Plan and profile, Clearwater River, for map of dam
site; sheet A, mile 2.0, for river plan; and pi. 26 for profile.) The side walls
and river bed are of massive granite, and no difficulty will be experienced in
preventing seepage under or around the dam. A road running through the
fiite would furnish adequate transportation, and a concrete section is suggested,
raising the water from an altitude of 970 ft. to 1,100 ft., creating a head of 130
ft. Such a dam would flood about 8 miles of secondary road and a few small
ranches, but the damages would not be material. The maximum anticipated
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flood is about 68,000 sec.-ft., and as the length of the dam would be 640 ft., the
flood can be passed without backing water on the next site above. Drainage
area, 2,460 square miles.
CLEARWATER RIVER

The so-called "lower Clearwater section" covers the Clearwater
River proper extending from the junction of the Snake and Clearwater
at Lewiston to the junction of the South and Middle Forks at Kooskia,
a distance of 74.7 miles. Throughout this section of the river the
development of power is considerably complicated by the necessity of
avoiding too great interference with existing improvements. A
branch line of the Northern Pacific Railway parallels the river only a
slight distance above flood level. Highways existing or projected
also parallel the river at approximately the same altitude as the railroad. Villages and some good agricultural land lie on the low river
banks.
As shown on the profile (pi. 26), the total fall in the 75-mile stretch
is 529 feet, averaging only 7 feet to the mile, and isj nearly uniform
throughout.
Seven power sites were located and are discussed below. At all
the sites low dams, composed largely of gates designed to pass the
flood flow without undue raising of the water surface, with adjacent
power houses, are suggested. The geologic conditions at these sites
are not definitely known, but it seems more than probable that they
will be found satisfactory for the comparatively low dams suggested.
In view of the low average rate of fall and the large flow, developments of any magnitude by means of low diversion dams and extensive conduits are probably out of the question, although eventually
there may be developments similar to the new Lewiston plant, where
a large pond is created to be used in the lumber industry. The total
head at suggested sites is 197 feet, or 37 percent of the fall between
Kooskia and Lewiston, and in view of the apparent absence of good
dam sites that could be used without undue flooding of towns, roads,
and the railroad, the total head of 197 feet is assumed to constitute
the potential power on the main stream. One site is suggested on
Lolo Creek, and a similar development might be made on Orofino
Creek, where the fall averages nearly 60 feet to the mile.
TRAMWAY SITE, IDAHO (12KB 10)

The Tramway dam site is on the Clearwater River in the NE% sec. 18, T. 34
N., R. 3 E. (See sheet B, Plan and profile, Clearwater River, mile 60, for river
plan, and pi. 26 for profile.) The site is readily accessible, as a branch of the
Northern Pacific Railway passes one end of the dam. A concrete dam is suggested
to raise the water from an altitude of 1,110 ft. to 1,130 ft., which will provide a
head of 20 ft. The maximum anticipated flood, based on a unit run-off of 20
sec.-ft. per square mile, is about 98,000 sec.-ft. The crest length of the suggested
dam is 250 ft. The clearance between ordinary head-water level and the railroad
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is 5 ft. It is desirable that the maximum head-water level during periods of
flood shall not reach the railroad, and it will be necessary, therefore, that the dam
be composed largely of gates that may be raised, thereby causing minimum interference with the flow. It is obvious that such a method of operation would
practically wipe out the power head during periods of maximum flood, but as
these periods are usually of very short duration the total loss of power would not
be great. Drainage area, 4,890 square miles.
CAWYOBr SITE, IDAHO (12KB 11)

The Canyon site is on the Clearwater River in the SEX sec. 36, T. 35 N., R,
2 E., 57.2 miles above Lewiston. (See sheet B, Plans and profile, Clearwater
River, mile 57.2, for river plan; sheet O for map of dam site; and pi. 26 for profile.)
At this point a concrete dam is suggested to raise the water from an altitude of
1,084 ft. to 1,105 ft., which would provide a head of 21 ft. The clearance between
normal pond-water level and the railroad grade is about 5 ft. No important
streams enter the river between this site and site 12KB 10, above, so the maximum
flood at the two points will be practically the same, and as the channel at this
point is also restricted a dam of similar design to that used above must be employed
to pass the flood without damage to the railroad. The conditions at this site
are almost ideal for the construction of a high-head dam. The river bed and side
walls are composed of massive granite, and the banks rise steeply for a height of
300 ft. Such a dam, however, would block the canyon to the railroad and the
highways and would also flood a large area of agricultural land in the vicinity
of Kamiah, as well as the town itself. For the above reasons such a development
has not been suggested.
1010 CREEK DIVERSION SITE, IDAHO (12EB 12)

A traverse of the lower portion of Lolo Creek is shown on sheet B and the
corresponding profile on sheet -H, Plan and profile, Clearwater River. The
following suggested development shows the power possibilities in the surveyed
portion of this stream. The water may be diverted in the NW% sec. 20, T. 35 N.,
R. 3 E., at an altitude of 1,280 ft., carried in a conduit 3.7 miles long to the mouth
of the creek, and there returned to the river at an altitude of 1,070 ft., which
would create a head of 210 ft.
JIM FORD SITE, IDAHO (12EB 13)

The Jim Ford site is on the Clearwater River in the SWK sec. 21, T. 36 N.,
R. 2 E. (See sheet B, Plan and profile, Clearwater River, mile 48, for river plan,
and pi. 26 for profile.) At this point it is possible to erect a 20-ft. dam, with a
crest length of 250 to 300 ft., without doing any material damage to the railroad
or to the highway. At this site as well as at all those on the lower river it is
important that the pond level during the period of maximum flood shall not rise
high enough to damage the railroad, and for this reason a dam composed largely
of movable gates must be used. During heavy floods the power head would
practically be wiped out, but as these periods are ordinarily very short the total
loss of power would not be material. Drainage area, about 5,290 square miles.
FECK SITE, IDAHO (12KD 1)

The Peck site is on the Clearwater River in the NEK sec. 2, T. 36 N., R. 1 W.
(See sheet A, Plan and profile, Clearwater River, mile 36.3, for river plan, and
pi. 26 for profile.) At this point a concrete dam with a crest length of about 300 ft.
is suggested, raising the water level 20 ft. without material damage to either the
railroad or the highway. The maximum anticipated flood, based on a unit
50503 35 24
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run-off of 20 sec.-ft. per square mile, is about 160,000 sec.-ft., and to pass this
quantity of water without allowing the pond level to rise (Sufficiently to damage the
railroad will require that the dam be composed largely of movable gates.
EDDY SITE, IDAHO (12KD 2)

The Eddy site is in the NW^ sec. 36, T. 37 N., R. 2 W. (See sheet A, Plan
and profile, Clearwater River, mile 30, for river plan, and pi. 26 for profile.) A
concrete dam is suggested at this point raising the water from an altitude of
892 ft. to 917 ft., creating a head of 25 ft. Because of the short crest length of
-the dam it must be of the same type as those used above, in order that the maximum flood may foe passed without causing too much damage to the transportation facilities.
FERRY SITE, IDAHO (12KD 3)

The Ferry site is in the NE% sec. 30, T. 37 N., R. 2 W. (See sheet A, Plan and
profile, Clearwater River, mile 24.4, for river plan, and pi. 26 for profile.) It is
suggested that a 25-ft. dam similar in design to those used at the next three sites
.above be erected. The maximum anticipated flood, based on a unit flow of 20
sec.-ft. per square mile, is about 168,000 sec.-ft.
SPALDING SITE, IDAHO (12KD 4)

The Spalding site is in \he NW^ sec. 23, T. 36 N., R. 4 W. (See sheet A,
Plan and profile, Clearwater River, mile 12.6, for river plan, and pi. 26 for profile.)
At this point a concrete dam is suggested to raise the water from an altitude of
780 ft. to 815 ft., which would provide a power head of 35 ft. The suggested
.development could be made without causing any material damage to existing
improvements. The crest length of the dam would be about 800 ft. and there
would be about a 5-ft. clearance between ordinary pond level and the railroad
grade. The maximum anticipated flood is about 183,000 sec.-ft. In order that
damage to transportation facilities may be avoided, it is desirable that a spillway,
capable of passing that quantity of water without raising the pond level 5 feet, be
provided. The subsurface conditions at the dam site cannot be definitely
determined without some drilling, but it seems probable that little difficulty will
be experienced in securing a satisfactory foundation for the low dam suggested.
PALOUSE RIVER BASIN

In connection with the joint investigations made by the United
States Bureau of Reclamation and the State of Washington in 1914,
relative to the Palouse irrigation project, three possible power sites
were discussed, as described below.
POWER SITE 121M 1, WASHINGTON

Diversion from the Palouse River in see. 19, T. 17 N., R. 45 E., about 88
miles above the mouth. Altitude of water surface, about 2,300 ft. Conduit or
canal along the rugged left bank to a point in sec. 12, T. 16 N., R. 43 E., 75 miles
above the mouth; altitude, about 1,950 ft.; gross head, 350 ft. Present Q90
(roughly estimated), 10 sec.-ft.; Q50, 75 sec.-ft.; corresponding power capacity
with gross head of 350 ft., 240 and 2,100 hp.
POWER SITE 12IM 2, WASHINGTON

Diversion from the Palouse River in sec. 30, T. 17 N., R. 40 E., near Winona,
40 miles above mouth. Altitude of water surface, 1,450 ft. Conduit or canal
.along the left bank to a point in sec. 8, T. 16 N., R. 39 E., 32 miles above the
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mouth; altitude, 1,240 ft.; gross head, 210 ft. Present Q90 (roughly estimated),
20 sec.-ft.; Q50, 175 sec.-ft.; corresponding power capacity with gross head of
210 ft., 330 and 2,900 hp.
POWER SITE J2IM 8, WASHINGTON

In sec. 6, T. 14 N., R. 37 E., and sec. 1, T. 14 N., R. 36 E., are the Upper and
Lower Falls, with a total drop of 70 ft. in less than a mile.
In sec. 30, T. 14 N., R. 37 E., 5 miles downstream from the Little Falls, occur
Big Falls, with a drop of practically 200 ft. The drop in the 5-mile stretch
between Little Falls and Big Falls is 80 feet. The total drop in the 6-mile
stretch of the river is 350 ft.; Q90 (roughly estimated), 25 sec.-ft.; Q50, 225
sec.-ft. No scheme of development is suggested.
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1929
1929
1898
1905
1873
1924
1911
1924
1924

Inches
18.16
7.39
8.48
7.60
8.58
5.68
6.05
14.33
6.04
7.32
12.05
9.34
6.30
14.53
18.02
16.38
11.93
27.28
10.33
6.41
9.06
7.10
9.67

5.63
4.95
10.98

Inches
38.94
15.41
19.23
15.11
20.20
13.24
12.67
35.49
21.31
11.94
21.22
18.47
10.13
32.74
29.92
36.68
22.35
46.57
25.21
11.01
21.71
13.41
24.85

Year
Amount

1907
1925
1913

1911
1906
1907
1923
1920
1894
1912

1927
1912
1909
1923
1927
1923
1912
1896
1881
1913
1913
1918
1923
1927
1910
1927
1899
1906
1927
1916
1884
1923
1913

Year
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125
153
149
206
176
222
164
105
191

1924
1915
1921
1914
1911
1916
1927
1925
1895

11
74
62
99
117
147
109
65
99

1925
1912
1918
1910
1324
1906

1917
1917
1925

118
1917
168 /\ 1923
1926
153
1917
113
1919
185
1914
117
1909
111
1909
182
1926
146
1918
256
1900
164
1923
134 1924
138
1924
99
1919

1900
1929
1926
1924
1921
1892
1914
1919
1924
1894
1920
1918
1921
1926

1917
1914
1918
1919
1923
1919
1909
1896
1897
1913

Year

21
113
100
35
105
25
27
109
63
150
93
39
75
25

167
219
144
141
122
174
168
119
160
143

Days

1928
1916
1895
1929
1916
1916
1917
1927
1893
1929

Year

Longest
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146
53
98
31
81
128
55
69
98

Days

Shortest

Frost-free period
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Pine...

.

_________
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Sunnyside

Soldier __ ... . ______________

Sheep Hill... ............... ..........

Rattlesnake- __ . ___________
Rice..... . ...-. . .__..
Eichfield-...... .......................
Roosevelt.... _______________
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.... __________
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_____ . _______
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Potlateh...

Pollock....- .............. _ ........

-

5N.

32 N.
8N.
2N.

Parma __________ . _______

6N.
28.

41 N.
15 S.
ION.
3N.
ION.
48.
20 N.
128.
98.
31 N.
6N.
21 N.
4N.
68.
58.
2N.
IN.
19 >j
48.
ION.

3N.

a TJ

23 N.

68.

q TST

Q M

14 S.
8N.
ION.
36 N.

nia

38.
US.
36 N.
19 N.
33 N.

40 E.
4"E.

22 E.
4E.
17 E.
3 W.
13 E.
14 E.
36 E.
32 E.
13 E.

i(\ TO"

4E.
6E.
41 E.
19 E.
13 E.
13 E.
24 E.
1W.

<?Q TO"

IE.
40 E.
3W.
4W.

<M If

5W.
5W.
6E.
14 E.
10 E.
IE.

2E.

6E.
18 E.
6E.
2E.
2E.
22 E.
14 E.
i i?

4,892
3,500

3,160
4,130
3,171
3,860
3,082
4,700
6,900
3,100
1,027
3,735
2,224
2,159
1,550
6,900
4,100
3,000
4,477
5,396
2,200
5,500
2,400
2,550
4,718
3,000
4,000
6,600
4,306
7,500
4,650
4,204
4,000
5,000
4,040
5,000
3,968
6,280
5,755
5,140
5,883
4,420
6,200
23
14

24
21
13
26
21
37
21
11
27
9
8
37
9
10
21
19
31
11
18
7
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15
9
21
12
11
17
7
6
27
13
5
24
21
22
12
20
16
15
21
12
19071909-1923_

190619061913-1925
19031909189319081896-1906
19031915-1923
1922189019211908-1917
19091907-1925
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-LWA~J.*f-I.I
1896-1918
1909-1915
1900-1909
1915192119091909-1920
1915-1925
19101902-1908
1910-1915
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1905-1909
1906190919081902-1918
19101894-1909
191519091916-1928
11.10
12.45

16.14
15.36
10.36
23.16
17.30
25.28
21.34
19.81
9.87
26.02
9.20
10.76
24.88
16.44
9.04
25.52
10.05
23.14
22.95
15.82
18.47
10.58
16.89

10.83
10.59
37.69
21.81
19.76
10.34
16.88
21.40
26.87
42.62
8.02
10.80
36.54
15.44
21.32
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13.55
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10,99

10.59
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7.71
15.81
12.25
15.30
14.67
15.76
8.26
16.93
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6.50
15.86
16.38
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14.31
6.89
16.94
13.45
9.66
12.53
6.72
13.61
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12.70
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13.84
16.93
37.46
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27.48
12.33
12.42
7.48
7.56
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26.87
16.53
23.50
27.13
34.59
55.82
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23.12
30.66
16.05
22.43
16.57
16.93
13.23
32.16
23.77
36.05
25.38
20.16
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27.81
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19.62
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17.04
14.30
35.94
16.10
29.51
28.64
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14.32
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1A 61
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1922
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1924
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1914
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1929
1924
1914
1919
1914
1905
1914
1928
1919
1907
1928
1924
1914
1914
1928
1898
1919
1926
1926
1928
1910

1909
1912

1903
1912
1906
1927
1923
1927
1916
1920
1923
1904
1913
1907
1917
1906
1911
1927
1909
1902
1925
1909
1918
1911
1921

1907
1907
1917
1909
1927
1907
1927
1899
19%
1917
1925
1904
1925
1909
1927
1912
1909

1920
1929

1913
/ 1909
I 1922
1929
»17
1910
1904
1924
/ 1898
I 1904
1928
1917
1927
1929
1929
1916
1915
1913
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1913
1916
1928
1913
1904
72 1916
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1917
1 \f 1924
52 1924
99. 1914

64
57
72
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22

76 1915
60 1816
59 1916
23 1904
98 1914
1920
90 /\ 19%
70 1921

70
96

58
103
37
1
65
69
1
115
96
2
128
97
122
3
53
72
125
57
144
64

1911
1928
1910
1915
1917

1918
1923
1918
1905
1913
1907
1914

1917
1926

1911
1910
1919
1921
1911
1910
1927
1900
1910
1922
1923
1004
1927
1911
1918
1920
1901
1917
1904
1909

1918
1918
1918
1913
137 \f 1916
152 1919

141
155

155
172
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136
128

116
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151
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144
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153
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195193;
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111
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164
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159
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29
167 l
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42.
W2'

} -

|

|

\

[

O

_

-

...-....-..-.._-

Nyssa ___________________
Pendleton ... __ _. _________ .
Pilot Rock.. ... .... ___ . __ ......

Kingman _________________ .

Hilgard-.

Baker. _______ .. __________

Wendell-

Twin Falls ________________

Station

33 E.
40 E.
37 E.
37 E.
45 E.
40 E.
35 E.
35 E.
48 E.

42 E.
37 E.
42 E.
44 E.
39 E.
45 E.

358.
98.
198.

88.
68.
38.
208.
108.
4S.

208.
28.
IN.
148.
148.
2S.

208.
38.
98.
198.
2N.
IS.

46 E.
38 E.
45 E.
47 E.
32 E.
32 E.

43 E.
2E.
17 E.
42 E.
6E.
5W.
15 E.

IN.
UN.
108.
8N.

22 N.
UN.
88.

K.

T.

Location

2,220
2,784
1,900
2,181
1,070
1,817

4,100
3,471
3,269
6,000
4,400
2,800
3,580
6,250
4,500
4,100
2,516
2,997
3,600
2,125
3,500
4,400

5,350
2,114
3,400

Feet
5,434
4,000
3,825

Altitude

1894-1904
190919051897-1913
192219111908-1927

13
40
19
9
21
12
15
6
13
7
10
18
21
21
7
41
2
21
44
11
4
40
22

191718891889-1907
1909-1917
1909191819141909-1914
1909-1921
192319201909-1926
190919011909-1915
18891928190918861891-1901
1917-1920
18901908-

Eastern Oregon

Years
10
21
25
17
8
19
20

Length Period of
of record record

6.46
11.69
11.14
35.50
45.21
23.72
13.10
35.13
27.71
8.15
7.42
21.25
28.14
12.84
13.49
18.94
8.09
8.39
19.43
9.97
7.84
14.29
13.51

Inches
13.40
21.26
10.32
16.14
22.76
11.27
10.51

Mean

5.86
12.09
9.46
7.26
8.07
9.49

3.90
6.39
5.63
28.91
29.94
17.02
8.73
24.69
20.95
5.60
4.38
12.48
16.16
9.29
8.15
11.74

17.05
7.36
6.50

Inches
10.28
13.94
6.53
8.97

Amount

1928
1895
1900
1919
1908
1928

1911
1922
1918
1911
1919
1929
1928
1914
1928
1929
1914
1901

1928
1924
1898

1900
1924
1924
1902
1926
1918
1924

Year

Minimum

13.42
28 41
12.53
8.12
20.08
22.81

9.37
18.23
13.68
42.93
61.23
29.59
19.42
40.69
33.13
11.20
10.57
31.64
34.77
16.86
15.53
28.66

24.29
16.61
17.76

Inches
18.39
27.46
18.35
23.75

Amount

1912
1912
1899
1920
1899
1912

1925
1891
1901
1916
1927
1927
1925
1912
1916
1925
1923
1920
192G
1926
1912
1917

1897
1912
1907
1912
1924
1913
1909

Year

Maximum
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Year

1913
1926
1916
1924
1929
1928
1907
1925
1929
1921
1912
1901
1920
1897
1921

61
90
104
109
72
97
139
106
93
143
98
135

1928
1895
1901
73
116
59

95
81
63

1921
1913
1913
1 /\ 1923
1924 |
100 1914
98
1914

68
72
73

Days

Shortest

198
143
195
206
186
169
196
201

155
228

96
140

130
170
135

153
185
119

139
155
127
63
203
164

Days

1904
1928
1929
1901
1892
1918
1913
1923

1925
1908

1923
1922

1925
1927
1918

1924
1914
1902

1920
1918
1909
1925
1925
1910

Year

Longest

Frost-free period

05
05

........................

Walla Walla... ..........................
Zindel ~ ...............................

Ritzville. _____ . _____ - ____ -.

Lind.. .

45 E.
43 E.
31 E.
39 E.
32 E.
37 E.
38 E.
37 E.
39 E.
33 E.
43 E.
42 E.
45 E.
35 E.
41 E.
43 E.
38 E.
33 E.
36 E.

16 N.
14 N.
ION.
15 N.
15 N.
9N.
20 N.
15 N.
17 N.
ION.
12 N.
14 N.
19 N.
20 N.
20 N.
21 N.
7N.
7N.

Unity.................. ...............
Vale . . .
. ....
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8N.

45 E.
37 E.
44 E.
35 E.
37 E.
40 E.
40 E.
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45 E.
42 E.

os

238.
88.
48.
298.
5S.
48.
13 S.
38 S.
IN.

Richland
1909-1926
1914-1927
1889-1913
19111908-1911
189119031928-

1 RQ1 1 O9fl

1901-1924
1897-

1902-1912

11

715

1,400
1,475
4,000
1,500
2,550
1,825
1,910
2,425
1,910
2,500
1,000

1QO7 1Q1Q

1914-1920
1884189719091881189318991905-1913
1892189919091873-

1 CM7

18
41
7
46
25
6
13
7
40
24
21
42
37
31
9
38
17
21
57

191218811893-1903
187919051898-1903

Washington

23
33
36
18
14
8
19
4
39
27
2

2,800
2,300
836
1,700
1,100
1,083
1 400

2,242
2,935

2,213
3,000
4,150
3 fisn
3,710
3,450
2,787

17.57

24.36
20.64
6.24
21.70
9.31
12.29
17.75
12.46
14.75
9.78
23.01
17.62
20.58
10.55
16.04
18.40
14.53
42.07
16.72

11.31
9.59
on 07
17.34
9.64
14.53
13.54
11.64
9.29
16.77
5.71

14.69

1911
1929
1903

14.01
4.90
9.67
12.31
8.69
9.49
4.25
13.60
11.75
14.92
4.97
12.57
9.41
7.15
29.20
11.15
1907

1922

1QOQ

1918
1922
1929
1928
1911
1925
1929
1911
1929
1929

1Q11

1918
1929

1924
1912
1922
1910
1928
1929
1929

1Q91

J908
1898

15.64
13.47

7.34
4.55
13.88
13.32
6.64
14.14
8.26
10.36
4.92
8.48
5.19

22.83

1882
1927
1899
1913
1919
1927
1902
1917
1899
1927
1912
1907
1927
1902
1912
1893

33.52
13.04
15.04
24.30
20.62
23.90
16.63
32.37
25.89
30.87
17.07
16.43
27.98
20.40
60.80
23.07
IOOQ

1913
1897

1927
1890
1912
1909
1927
1913
1928

1912

1CQQ

1904
1913

33.30
29.56

19.31
18.30
33.77
24.44
14.47
14.63
17.74
15.60
16.48
23.88
6.08
1899
1913

70
36

1916
1908
1901
1924
1908
1894
1916
1909
1895

1908
1907
1903
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[ 1907
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11910
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60

115
66
132

1914
1921

1913
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1916

60
49

112 If 1911
1912
54
1910
70
1921

I

J

220

273

153
194
180
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224
202
177
144
193

200
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178

184
162

153

138

156
146
211

1903

1892

1917
1927
1902
1922
1923
1918
1923
1911
1910

1920
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1902

1918
1893

1917
1927
1915

1924
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1915
1918
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