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SYNOPSIS OF REPORT. 

GEOGRAPHY, GEOLOGY, AND PHYSIOGRAPHY OF THE GREAT SALT LAKE BASIN. 

The Great Salt Lake basin comprises that part of the Great Basin that drains 
into Great Salt Lake, Utah. It is about 27,000 square miles in area and includes 
the northern part of Utah, a small part of eastern Nevada, the southeast corner 
of Idaho, and the southwest corner of Wyoming. 

The eastern part of the area consists of mountainous highlands; the western 
part chiefly of low-lying plains. The lowest portion of the plain is occupied 
by Great Salt Lake and minor parts by low mountain ranges. The area has 
no outlet to the sea. 

The geologic features of the basin are important in a study of its water supply 
and power possibilities,in at least three ways, pertaining to the composition and 
physical condition of the rocks, to their structure, and to the conditions resulting 
from dynamic processes. The rocks of the Wasatch Mountains, the principal 
mountain system in the basin, range in age from pre-Cambrian to Pleistocene. 
Most of the Paleozoic and older rocks are . hard and either crystalline or meta­
morphosed. They are too nearly impervious to hold large quantities of water, 
and the run-off from their barren surfaces is extremely rapid. However, in 
some places they are so faulted or broken that much water is held in the cracks 
and gradually released at springs. The younger rocks that occupy the surface 
in the eastern part of the basin and the slightly consolidated Pleistocene deposits 
that occur in the mountains are more porous and absorb much of the precipita­
tion that falls on them. Unconsolidated beds of talus or fragmental rock along 
the mountain slopes serve to retard the flow of the water derived from rain and 
from melting snow, so that the flow of the streams is somewhat regulated. 

The two general types of stream courses in the basin are those established 
before the last great rise of the mountains and those dependent on the present 
mountain slopes. Weber River is the best example of the first-mentioned type, 
and the short torrential streams, like Cottonwood Creek, are included in the 
other type. Bear and Ogden rivers represent modifications of the first type. 
Bear River was probably deflected from its former course by a rise of the moun­
tains, and Ogden River has its source in a basin that was once partly filled with 
water but was eventually drained when the river cut its outlet low enough. 

CLIMATE. 

The general climate is of the arid or semiarid type. The maximum of pre­
cipitation occurs in the winter and spring. The precipitation increases rapidly 
with altitude. 

The mean monthly and annual temperatures decrease with increase in altitude, 
uniformly in all months. The highest temperatures of record in the basin range 
from 101° to 110° over the lower areas, and from 90° to 100° at the mountain 
stations. The lowest temperatures range from 10° to 20° below zero near Great 
Salt Lake and Utah Lake to 35° or 50° below zero at Thistle, Laketown, Heber, 
Henefer, and East Portal. The average daily ranges of temperature are gen­
erally greatest during the warm, dry season from, June to October, and least 

XI 



XII SYNOPSIS. 

from December to February. , The growing season in the agricultural areas is 
four to six months. 

The average annual precipitation ranges from less than 5 inches on the Great 
Salt Lake Desert to more than 20 inches along the western slope of the Wasatch 
Mountains and to at least 30 inches on the higher westerly parts of this , range. 
Lands lying about 4,250 feet above sea level along the base of the Wasatch 
slopes receive about 15 inches of precipitation annually. The principal agri­
cultural lands have an average annual precipitation of 15 to 18 inches. ' Approxi­
mately 70 to 75 per cent of the annual precipitation on the basin faUs from 
November to May, and probably less than 13 per cent in June, July, and August. 
Droughts without rain of agricultural importance will last in some seasons from 
'30 to 50 days in regions having about 15 inches of annual precipitation and from 
60 to 90 days in regions receiving from 8 to 12 inches. 

The annual snowfall ranges from about 3 feet at the lower levels to about 12 
feet at the higher points of observation. 

'The evaporation from a water surface during the summer appears to be 35 to 
40 inches at Utah Lake and 40 to 45 inches at Nephi, as indicated by the short­
time records available. 

GENERAL FEATURES. 

Bear River basin.-Bear River drains about 6,000 square miles of mountain 
and valley lands in the northeastern part of the Great Salt Lake basin. It rises 
on the north slopes of the Uinta Mountains, about 60 miles east ~f Salt Lake 
City, flows northward into Wyoming and Idaho, turns to the southwest, and 
empties into Great Salt Lake. The course of the river is more than 300 miles 
long, but the air-line distance from its source to its mouth is about 75 miles. 
The valley lands along the upper stretches of the river are chiefly ,suitable for 
raising hay, but those in Idaho and Utah are devoted to diversified farming, 
Dairying, farming, and cattle raising are the chief industries in the Bear River 
~~. ' 

W eber River basin.-W ~ber River rises in a number of small glacial lakes 'on 
northwest slopes of th,e Uinta Mountains, 50 miles due east of Salt Lake City ~ 
It flows in a general northwesterly direction through a series of 'small mountain 
valleys and short rocky canyons in the Wasatch Range. ', Thence it winds across 
the floor of the Great Salt Lake valley and empties into Great Salt Lake west of 
Ogden. It is about 125 miles long and has a t~tal fall of 4,000 feet. More than 
40 tributaries empty into Weber River. The most important one in many 
respects is Ogden River, which ' drains about 400 square miles of mountainous 
lands in the Wasatch Range immediately north of the Weber River canyon. 
Ogden River flows westward through a rugged canyon cut into the Wasatch 
Range and joins the Weber a few miles west of Ogden, in the Great Salt Lake 
valley. Ogden Canyon is a pict uresque scenic resort. 

Jordan River and Utah Lake drainage basins.-Jordan River flows northward 
from Utah Lake to Great Salt Lake, passing through the Jordan Narrows, which 
consist of low spurs of rolling hills that join the Wasatch and Oquirrh ranges. 
These Narrows form a low divide between the valleys of Utah Lake and Great 
Salt Lake. All the southern part of the Great Salt Lake drainage basin, comprjsing 
some 3,600 square miles, drains into Utah Lake. The lake serves as a res~rvoir 
to some extent, but by agreement between the canal companies that take water 
from Jordan River and farmers who own land along the shore of the lake, the 
water surface can not be raised in the lake sufficiently high to store all the flood 
waters that run into it. 
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All the streams tributary to Jordan River are in the Great Salt Lake valley 
north of the Jordan Narrows, and the larger ones enter from the Wasatch 
Mountains, on the east. These streams are all short, derive their water from 

. m~lting snow and springs, and flow through steep, narroW' V -shaped canyons 
that have rough, rugged rock walls. 

The principal streams flowing into Utah Lake also rise in the Wasatch Moun­
tains, to the east and southeast of the lake. Most of them are similar to the 
tributaries of Jordan River, but a few are much larger and drain a greater area. 
Provo River is the largest one. It rises in several small glacial lakes in the 
Uinta Mountains just south of the source of Weber and Bear rivers and flows 
southwestward through a series of valleys and canyons. It passes through the 
Wasatch Range and enters Utah Lake valley near the town of Provo, finally 
emptying into Utah Lake. 

Willard, Farmington, and Box Elder creeks and streams in Tooele and Rush 
valleys.-Willard, Farmington, and Box Elder creeks are small spring and snow 
fed mountain streams that flow from the west slopes of the Wasatch Range 
between Salt Lake City and Brigham. They are short and fall rapidly through 
their canyons. The canyon of Box Elder Creek is not so rugged nor so steep as 
those of Willard and Farmington creeks, and the stream is larger. These streams 
flow directly into the marshy areas along the east shore of Great Salt Lake. 

Tooele and Rush valleys lie south of Great Salt Lake, between the Oquirrh 
and Onaqui ranges, and are separated by a low divide near the town of Stockton. 
Both valleys' are comparatively flat in the center and slope gradually northward 
to Great Salt Lake. A number of streams flow into the valleys from the moun­
tains on either side, but they are all small and many of them have intermittent 
flow, the channels being dry in the summer. All the flow is used for irrigation, 
and several hundred acres of land is reclaimed in and around the set t lements of 
Tooele, Grantsville, Stockton, St. John, Clover, and Vernon. 

STREAM FLOW. 

In all stJ dies of the utilization of stream flow it is imperative that records of 
stream discharge be available in order to determine with some degree of accuracy 
the possibilities of development. Such records have been kept on most of the 
principal streams of the Great Salt Lake basin and on many of the smaller ones 
wh~~e power plants have been built. More than 65 gaging stations have been 
established in the basin, and many valuable data have been obtained from them, 
but for many of the smaller streams no data are available. 

RESERVOIRS AND RESERVOIR SITES. 

The advance of irrigation and power development in the Great Salt Lake 
basin has completely utilized the entire low-water flow of most of the streams, 
and progress is already being made in conserving the flood flow by building 
reservoirs. The largest reservoir in the basin is Bear Lake, whose ' capacity is 
more than 1,400,000 acre-feet in the upper 23 feet. A pumping plant is situated 
at the north end of the lake, on a natural causeway that forms the impounding 
dam. Four smaller reservoirs have a combined storage capacity of 26,700 acre­
feet. Considerable preliminary study has been made of 15 additional reservoir 
sites which, as planned, have a combined storage capacity of more than 300,000 
acre-feet. 

In the Weber River basin one reservoir has been constructed, with a capacity 
of 28,000 acre-feet, and 10 other reservoir sites having a proposed combined 
capacity of about 175,000 acre-feet have been investigated. 

In the Jordan River and Utah Lake drainage basins Utah Lake is used as a 
reservoir, and it has an estimated capacity of 300,000 acre-feet at "compromise 
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level," a point a little more than 3 feet higher than the bed of Jordan River at 
the outlet of the lake. . 

The Strawberry Valley reservoir has a capacity of 250,000 acre-feet. Although 
it is not in the Great Salt Lake basin, it is a part of the; Strawberry Valley recla­
mation project. The water is brought into the basin through a tunnel and is 
used on lands in Utah Lake valley. 

A number of small lakes at the head of Cottonwood Creek and Provo River 
have been developed as reservoirs, but the amount of storage is relatively small. 
In addition to the Utah -Lake and Strawberry Valley reservoir storage the other 
reservoirs in the Jordan River .and Utah Lake area have a combined capacity 
of about 29,000 acre-feet. ' Nine possible reservoir sites and several small lakes 
at the head of Provo River have been investigated to some extent, and the 
estimated storage possibiljties as shown by these studies amount to about 
176,000 acre-feet. 

The gross undeveloped 'Storage capacity in the Great Salt Lake basin is esti­
mated to be between 600,000 and 700,000 acre-feet, or approximately half of 
the storage capacity of Bear Lake. ' 

DEVELOPED WATER POWER. 

The development of hydroelectric power is one of the most important indus­
tries in the Great Salt Lake basin, and the water-power resQurces are rather 
intensively developed, especially in that part of the basin in Utah, where the 
settlement and industrial growth are concentrated. On pra'ctically every stream 
that is large enough for an economical development of power there is one or more 
hydroelectric power plants, and in view of the many advantages of large-unit 
installation that have been acquired in the development of the industry in the 
last 10 years, the possibility of increasing the number of small isolated plants is 
extremely remote. There are 50 plants in the basin having an installed water­
wheel capacity of 225,149 horsepower at the end of 1923. Most of them are 
small. 

UNDEVELOPED WATER POWER. 

The amount of potential power at any power site ranges from the minimum 
to the maximum stream-flow capacity and can not be indicated by a definite 
figure unless qualified by the time factor. Accordingly, the power capacities 
considered in this report are based somewhat arbitrarily on two time elements­
(a) the capacity available 90 per cent of the time, or that available during ordinary 
low flow and for so great a part of the time that comparatively little pondage 
will render it thoroughly reliable; and (b) the capacity available 50 per cent of 
the time, or that available when conditions of flow are such that though develop­
ment is ' ordinarily warranted substantial storage regulation or auxiliary steam 
power must be provided to render the capacity thoroughly reliable. Only those 
streams that show a power capacity of at least 100 horsepower for 90 per cent 
of the time have been considered in this report. The 65 sites that were 'investL 
gated are estimated to be capable of furnishing about 56,000 horsepower for 90 
per cent of the time or 81,000 horsepower for' 50 per cent of the time, with the 
existing stream flow. With regulated flow these figures would be increased to 
80,000 and 115,000 respectively. 
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WATER RIGHTS AND APPROPRIATIONS. 

In the arid States irrigation is necessary to grow good crops, and the available 
land is usually far more than can be properly irrigated by the available water 
supply. It is therefore essential to the proper utilization of the streams that 
the different water rights are' defined and protected . 
. The Great Salt Lake .basin has streams in Wyoming, Idaho, and Utah, and 

in these States the streams are public property, the use of the waters of which 
must be acquired through application, and beneficial use is the measure of the 
right. In order that water rights may be properly recorded and the unappro­
priated waters properly disposed of, each State has a State engineer or commis­
sioner of reclamation, whose duty it is to protect the rights and interests in the 
streams and take action on all new applications for water rights. The method 
of acquiring these rights is, in general, the same in each State. The applicant 
must first file an application, and upon approval of it he is permitted to proceed 
with construction. When the water has been put to beneficial use in compliance 
with the State law and the rules and regulations of the State engineer a license is 
issued for the amount of water upon which proof of beneficial use has been made. 

IRRIGATION AND ITS RELATION TO THE DEVELOPMENT OF WATER POWER. 

All the streams in the Great Salt Lake basin are used for irrigation, and more 
than 800,000 acres of land is irrigated. Most of the power plants do not interfere 
with irrigation, because the streams in general are short and flow in their upper 
stretches through steep, narrow canyons. The power plants are in the canyons, 
most of them above all irrigation diversions. Some plants ani built as adjuncts 
to irrigation enterprises, and there are irrigation diversions both above and below 
a few plants. However, the use of water for irrigation has a preference right 
over its use for power, and the development of power has been designed to avoid 
infringement on irrigation rights. On Bear River power and irrigation are so 
intimately associated that the greatest utilization of the stream requires both 
interests to be developed together, for the power furnishes the means of extending 
irrigation to the bench lands which otherwise would not be reclaimed by gravity 
systems. 

MARKET. 

In all water-power developments a market for the power is the factor that 
determines the economic feasibility of the project, and where the power is to be 
used for public service it is the force that compels the development. The Great 
Salt Lake basin and the surrounding territory are well provided with natural 
resources, and the development of these resources has furnished an increasing 
market for power. The first plants in the basin were built to supply a small 
local market near the plants, but in the last 12 years, since the advent of long­
distance transmission, the interconnection of isolated plants, and the advance in 
reliability of service, the uses for power in the industrial world hav~ increased 
greatly. 

The total connected power load in the basin is more than 270,000 kilowatts. 
The average load is 70,000 kilowatts, and the average monthly output is 50;400:000 
kilowatt-hours. The load comprises lighting, fuel, and power for more than 100 
communities, power for mining, interurban railroads, sugar factories, canneries, 
manufacturing establishments of various kinds, and irrigation pumping enterprises. 
The diversity of uses permits a much greater connected load than the installed 
capacity of the plants and thus adjusts the total demand to such an extent that 
the load curve shows no excessive fluctuations. 
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With the extensive coal and iron fields to the south of the basin, the huge 
salt deposits near Great Salt Lake, and the m~nufacture of sulphuric acid as a 
by-product of the smelters, raw materials are easily ' accessible for extensive 
steel manufacture, for a colossal chemical industry, and for utilizing the by­
products from a great coke industry. The railroads in the basin also offer a good 
possib~ty for the use of power and a betterment of ' service by electrification 
over the steep m,ountain grades. . 

RELATION OF THE FEDERAL GOVERNMENT TO THE DEVELOPMENT OF WATER 

POWER IN THE GREAT SALT LAKE BASIN. 

Federal control of the development of water po~er rests on the constitutional 
prerogatives of the Congress "to regulate commerce with foreign nations, among 
the several States, and with, the Indian tribes" and "to dispose of and make all 
needful rules and regulations respecting the territory or other property belonging 
to the United States." The Federal Government holds public lands both as 
sovereign and proprietor, and as such it may do with its lands everything that 
any other proprietor may do. 

The chief relation that the public lands bear to the development of water 
power in the Great Salt Lake basin arises from the fact that it is necessary' to 
utilize portions of them for the emplacement of structures and to overflow other 
portions as a result of the construction of dams. In both cases ~he consent of 
the United States is necessary. Several acts have been passed by Congress 
dealing with rights of way across public lands; the most recent orre is the Federal 
water-power act, approved June 10, 1920 (41 Stat., 1063). This act created ami 
established the Federal Power Commission, composed of the Secretary of War, 
the Secretary of the Interior, and the Secretary of Agriculture. The commission 
has general administrative control over all power sites on the navigable waters 
and the public lands and reservations of the United States except existing 
national parks and national monuments. Briefly, the commission is charg~d 
with the duty of issuing permits and licenses for the utilization of all power sites ' 
over which it has jurisdiction to all bona fide, financially responsible applicants 
whose plans for development conform to the prEiscribed rules and regulations 
issued by the commission and are not at variance with the full utilization of the 
stream to the best public interests. 



WATER POWERS OF THE GREAT SALT IlAKE BASIN. 

By RALF R. WOOLLEY. 

INTRODUCTION. 

By NATHAN C. GROVER. 

In this age of mechanical and electrical energy a country or region 
that has resources from which an abundant supply of cheap and 
reliable power may be developed holds a position of industrial and 
commercial advantage. The United States holds just such a position 
with respect to many other countries by reason of its fuel and water­
power resources, and it has therefore led the world not only in the 
aggregate quantity of mechanical and electric'al energy devoted "to 
industrial use but, more strikingly, ~n the quantity of such energy 
entering into each unit of manufactured product. We have therefore 
been able to compete in the world's markets for manufactured prod­
ucts, although we have paid a relatively high rate for labor. If the 
established high standard of living is to be lnaintained by the Ameri­
can laborers employed in manufacturing materials for sale in competi­
tion with similar materials produced by the poorly paid laborers of 
other Qountries during the present period of readjustment, cheap 
energy must be used to increase the unit output of labor to an even 
greater extent than in the past. This country's immediate future pros­
perity therefore depends largely on its ability to increase its use of 
its enormous resources of coal and of water power. The present inter­
est in available water-power sites, of which evidence is afforded by the 
great number of applications submitted to the Federal Power Com­
mission, is significant of an appreciation of this fact by the engineer, 
business man, and capitalist. . 

In a somewhat lesser. degree, perhaps, a region containing great 
resources in water power or in good coal that can be cheaply mined 
has an advantage over less favored regions in the same country, 
though of course o~her factors enter into the comparison. Climatic 
conditions may determine the location for certain manufacturing 
industries; a satisfactory supply of skilled or unskilled labor may 
control the choice of sites for other industries; and the cost of trans­
porting raw .materials and finished products to the place of use may 
be the deciding factor in fixing the sites for still others. A knowledge 
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of the resources of a region, either in agriculture and minerals or in , 
the essentials for producing cheap energy whereby other sources of 
wealth may be developed, will serve to promote the sound growth of 
the region. 

In this report Mr. Woolley has presented concisely the principal 
available facts relating to water-pow'er plants and undeveloped sites 
in the Great Salt Lake basin, together with such information relative 
to the use of water in irrigation and to the market for power-as will 
enable the reader to form a correct estimate of the present and future 
importance of the water-power resources of the basin and will serve 
as a safe basis for water-power development. 

The classification of the public lands with respect to their value 
for various possible uses is necessary in 'order that the lands may be 
administered or alienated in accordance with the public-land laws. 
The classification must therefore include a definition of existing de­
velopments and of projects for development with respect to' cadastral 
surveys. Mr. Woolley has satisfied this need in discussing the 
water-power value of the public lands included in idevelopments or 
projects that involve the construction of water~p()wer plants in the 
Great Salt Lake basin. ,. 

The report is based on examinations of power plants and power 
sites made by Mr. Woolley in parts of three 'or more' field seasons for 
the UnIted States Geological SUI vey, 011 field:---and--office work d~ 
by him prior to his employment by the Geological Survey; on informa­
tion furnished to him by individuals and by officials of power com­
panies; and on long records of stream flow in the basin collected by 
the Geological Survey in cooperation with the States of Utah and' 
Idaho, which have served as a basis for the existing developments 
and for estimates for future developments of both water power and 
irrigation. It shows for the entire basin not only the capacity of 
water wheels installed but also the total potential capacity of unde­
veloped sites with both regulated and unregulated flow. The capaci­
ties 'of existing power plants and of undeveloped sites are not directly 
comparable, because much greater wheel installations are demanded 
for widely varying loads than would be required to utilize continu­
ously the full capacities of the sites. It appears probable, however, 
that the water-power resources of the basin are not yet more than 
half developed. 

The sites already utilized have of course been those that would 
supply the available market for energy at the least cost. The 
feasibility of future developments must be judged by the same 
criterion. In planning to supply the future increase in demand for 
power in this region consideration must be given to the cost and 
service of power developed from Utah coal in 'competition with that 
developed at the water-power sites of Snake River and its tributaries 
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on the north and of Green and Colorado rivers and their tributaries on 
the east, as well as at the power sites in the Great Salt Lake basin. 
The early use of undeveloped sites in that basin therefore depends on 
the cost of development and transmission of their energy as compared 
with the similar cost for power sites outside the basin and for coal­
burning power plants . 

. Projects for the use of water for power in this region must be 
considered with respect to the present or probable future demand 
for the same water for irrigation. The highest agricultural develop­
ment is possible only on lands that can be irrigated, and irrigation 
is rated as a higher use than the development of power. A policy 
that would limit or prevent the maximum agricultural development 
of the region would certainly be shortsighted. An att~mpt should 
therefore be made to harmonize the uses of the available water for 
irrigation and power in such a way as to provide for the maximum 
ultimate development of the region and the maximum benefit to 
the community. Any development that would conflict with this 
program would not conform to good public policy. 
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GEOGRAPHY, GEOLOGY, AND PH.YSIOGRAPHY OF THE 
GREAT SALT LAKE BASIN. 

By W. T. LEE. 

LOCATION. 

The Great Salt Lake basin comprises that part of the Great Basin 
that drains into Great Salt Lake. It includes the northern part of 
Utah, a small part of eastern Nevada, the southeast corner of Idaho, 
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and the southwest corner of Wyoming. This basin, which extends 
east and west, is about 180 miles long and 150 miles wide and has 
art approximate area of 27,000 square miles (PI. I). 

Great Salt Lake is a remnant of Lake Bonneville.1 It rests upon 
the surface of a broad plain and has a mean depth of about 15 feet: 

The principal tributaries to Great Salt Lake are Bear, Weber,and 
Provo rivers. They all rise to the east, in the Wasatch Mountains and 
associated uplands, which afford the chief 'and almost exclusive water 
supply of the basin~ 

PROBLEM OUTLINES. 

This area IS In a region of cOlnplicated geographic, geologic, and 
physiographic relations, which it would be difficult to describe fully. 
As this report deals chiefly with water power, it is not the place to 
describe features whose connection with water pow'er is only remote, 
but certain features that are intiniately connected with the develop­
ment of water power' are discussed in general. 

The eastern part of the area consists of mountainous highlands; 
the western part chiefly of low-lying sandy plains. The lowest 
portion of the plain is occupied by Great Salt Lake, and minor parts 
by low mountain ranges. This area includes parts of two of the 
major physiographic divisions of the United States-the Rocky 
Mountain region and the Intermontane Plateaus. The eastern 
mountainous area ~s the southern extremity of the Northern Rocky 
Mountain province and extends southward and eastward to the high 
plateaus of Utah, which constitute. a part of the Colorado Plateaus 
province. The western lowland area is a part of the Basin and 
Range province and is the eastern extremity of the Great Basin. 
The relations of these provinces to one another are important in 
solving the ,water-power problems, for they explain the peculiar 
physical characteristics that make power sites possible, such as 
steep gradients, persistent flow, narrow rock-walled gorges, and 
solid rock in stream beds. 

GEOGRAPHY. 

Geographically the Great Salt Lake drainage area is a borderland 
between the Great Basin and the mountainous highlands to the 
east and includes some of both. Continental surfaces are usually 
drained by streams that flow' to the ocean, but the Great Salt Lake basin 
has no outward drainage. The streams all flow into the Great Basin, 
an area of diversified surface features, including flat desert valleys 
and rugged mountain ranges. The Great Basin is not, as its name 
might suggest, a single pan-shaped depression gathering its ~aters 

1 Gilbert, G. K., Oontributions to the history of La.ke Bonneville: U. 8. Geol. Survey Second Ann 
Rept., pp. 167-200, 1882. 
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to a common center but is divided into a large number of independent 
dr~inage areas, of which the Great Salt Lake basin is the best known. 
Both the mountains and the valleys are of types more or less peculiar 
to this region. 

The mountains are long, narrow ridges, most of which extend from 
north to south and rise abruptly from the plains, there being a notable 
absence of foothills. Many of the ridges t erminate at the ends as 
abruptly as their side slopes join the surrounding plains. 

Arid plains are abundant in this region, and some are so extensive 
that they appear almost boundless. They present many of the fea­
tures that characterize a desert, such as deep, drifting sands and 
broad stretches of barren mud plains, and in the heat of the mid· 
day sun they exhibit all the tricks of the mirage. 

The climate of the lowlands is very dry. In the spring the barren­
looking soil produces a surprising variety of beautiful and delicate 
flowers, most of which disappear as the parching heat of summer 
approaches. Trees are exceedingly scarce. Cottonwoods and willows 
grow in patches or border some of the more permanent watercourses, . 
and a scattered growth of more or less scrubby pines and cedars is 
found on some of the higher Inountain slopes. Agriculture is almost 
wholly restricted to areas that can be irrigated, though dry farming 
is being tried in some localities. 

The climate of the highlands is quite different. The mountains 
in the basin and near its border have desert slopes, but in the Wasatch 
Mountains the greater part of the surface is so high that rain falls 
on it frequently. Here the slopes are covered with forests and the 
bottom lands with turf. These are the highlands that make possible 
the best-developed parts of Utah. Without them Salt Lake City 
and the other prosperous communities along the foot of the moun­
tains would not exist. 

The line between the highlands and lowlands, separating the two 
great provinces, is here sharply defined at the steep western face of 
the Wasatch Mountains. This range of mountains has a north­
south trend, like the basin ranges farther west, and in this sense it 
is the easternmost of these ranges. 

The Uinta Range, immediately east of the Wasatch Mountains, 
extends nearly east and west, or practically at right angles to the 
Wasatch Range. The Uinta Range is regarded as a continuation of 
the Rocky Mountain ranges in Colorado, most of which have a north­
west trend, the deflection toward the west becoming conspicuous in 
gome of the westernmost ridges. Thus the boundary between two 
great tectonic subdivisions, as well as the boundary between geo­
graphic and physiographic subdivisions, passes through the Salt Lake 
drainage area; for in the contact of the Uinta Range with the Wasatch 
Mountains is found the separation of the Rocky Mountain type of 
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mountain structure, consisting of modified arches that reach their 
maximum development farther east in central Colorado, and the 
basin-range type, consisting of tilted blocks whose axes have a reg~-
lar northerly trend. ' 

One of the results of the relation of these two ranges appears in the 
' stream courses. A large part of the drainage north of the Uinta 
R'ange finds its way northward and westward in Bear River 'around 
the end of the Wasatch Mountains, thence southward to Great Salt 
Lake. That south of the Uinta Range goes in the opposite direction 
and finally reaches Colorado River. 

GEOLOGY. 

CHARACTER OF THE ROCltS. 

The character of the rocks is important in a study of water-supply 
and power sites in at least three ways-one pertaining to their com­
position and physical condition, one to their structure, and one to the 

. conditions that have been forced upon them by dynamic processes 

FIGURE I.-Diagrammatic section showing the structure of the Wasatch R!mge in Ogden Canyon. 

, or by the forces that fractured the rocks and lifted the mountains to 
their present position. ' 

The rocks of the Wasatch Mountains range in age from the pre­
Cambrian, or oldest, at the base to the Pleistocene, or youngest, at 
the top. Exceptions to this general rule are found where the older 
rocks have been pushed by overthrust faulting up over younger rocks, 
as in Ogden Canyon (fig. 1). As old rocks are likely to be' harder 
than young rocks and therefore make better dam sites, the presence 
of old rocks at the surface pushed up by overthrust faulting might be 
a controlling factor in selecting a power site. Those rocks that 
occupy the floor of the Great Basin are Pleistocene and abut against 
the pre-Cambrian rocks of the main mountains and against the 
Paleozoic rocks of the basin ranges. Most of the Paleozoic and older 
rocks are hard and either crystalline or metamorphosed. They are 
too nearly ~mpervious to hold large quantities of water or to allow 
water to pass readily through them, but they are so faulted and broken 
that , a large amount 'of water is held in the cracks and is gradually 
released at springs. Furthermore, because of their hardness, they 
constitute the high mountains, where the rainfall ,is greatest; hence 



GEOGRAPHY, GEOLOGY, AND PHYSIOGRAPHY. 7 

they are important in maintaining a constant flow of water in the 
streams. 

The Mesozoic, Tertiary, and younger rocks, which occupy the sur­
face in the eastern part of the drainage basin, are more porous and 
therefore capable of absorbing more of the water which falls on them 
as rain. This characteristic is offset in a measure by their occurrence 
at lower altitudes, where there is less rainfall than in the high moun­
tains. Moreover, as they are not fractured to the same extent as the 
older rocks, they are of less use in maintaining constant stream flow. 

The youngest or Pleistocene deposits are slightly consolidated, and 
where considerable volumes of the porous material occur in the moun­
tains they serve an important purpose in the conservation of water. 
The loose material that forms the floor of the Great Basin is of rela­
tively little importance iIi reference to water power, for although 
capable of holding much water it lies too low to be of use in conserving 
water for the streams. 

, The unconsolidated beds of talus or fragmental rock that occur on 
all mountain slopes are probably more effective than all the older rocks 
combined in conserving the rainfall and regulating the stream flow. 
In some places the beds,of talus are thick; in others they form only 
a thin veneer over the solid rock; and in still others the angular frag­
ments of rocks are embedded in soil. The loose material retards the 
flow of the water derived from rain and from melting snow. Ice 
forms in the beds of coarse material in winter and melts out slowly 
during the summer, thus distributing the flow through a long period 
of time. 

STRUCTURE AND DYNAMICS. 

For present purposes the structure of the rocks and the forces 
within the earth that produced that structure may be considered . 
together. The mountainous area consists in general of old crystal­
line rocks at the base, and these are covered with successive layers 
of sedimentary rocks, all sloping eastward. When the rocks are 
examined in detail, however, the structural relations are found to 
be extremely complicated. There are faults and folds and slips and 
overthrusts. (See fig. 1.) Furthermore, the. structure is compli­
cated by the effects of movements of different character which have 
occurred at different times. 

In general the highland area consists of a huge block of the earth's 
crust lifted bodily, tilted slightly toward the east, and later deeply 
dissected by erosion. The break in the earth's crust that made this 
tilting possible extends from north to south along what is now the 
western base of the range. The rocks that lie east of this line of 
fracture were pushed up thousands of feet higher than those west of 
the line, thus producing a great fault. Later the elevated part of 
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the block was so deeply eroded that now its surface is a complicated 
mass of rugged mountains, separated from one another by valleys, 
canyons, and gorges. The western face of the range, which was 
originally nearly vertical and might have been a single cliff if it had 
not been eroded, is still very precipitous and· forms what is known 
as a fault scarp. It is this western face that is so impressive as seen 
from Salt Lake City, Ogden, and other points in Great Salt Lake 
valley. 

The structure is much more intricate than it appears to be at first 
glance. Broad folds of ancient origin have been complicated by 
accessory deformation, intrusion by masses of igneous rock, and 
erosion of ancient surfaces, which later were covered by sediments: 
Some of these old surfaces were formed in Paleozoic time. Then 
the Paleozoic rocks were buried under thick deposits of Mesozoic 
sediments, which in turn were raised at the end of the Mesozoic era; 
eroded, and in their turn covered with sedimentary rocks of Cenozoic 
age. Finally these also were lifted and tilted, and the whole com­
plicated mass has been carved by recent erosion into the present 
mountains. It would be impossible to describe the details of the 
structure 'of the Was·a-teh-R-ange-wi-thaut yea,rs af in-ves·iiga-tron-. - -

PHYSIOGRAPHY. 

The important physiographic features considered in this report 
are those pertaining to the character of the mountain streams. 
There are two general types of stream courses-those established 
before the last great rise of the mountains and those dependent on 
the present mountain slopes. Weber River is probably the best 
representative of the first type, and the short torrential streams like 
Emigration Creek are included in the second. 

. Weber River must have been flowing in a course essentially the 
same as at present before the beginning of the great crustal uplift 
that resulted in the present Wasatch Mountains. This stream rises 
east of the high mountain ranges, cuts a canyon 4,000 feet or more 
in depth through the Bear River Range, crosses a parklike opening, 
and once more enters. a narrow rock gorge, within which it pas~es 
through -the main range of the Wasatch Mountains. This alterna­
tion of open basins and narrow rock-walled gorges can be explained 
only by assuming that the mountains were uplifted across a course 
already established by the stream. 

Bear River may have had a more eventful history. Its course 
suggests that the uplift of the mountains may have deflected it from 
its former course, so that now it takes a circuitous route influenced 
to some extent by the relation to one another of the separate mountain 
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ridges. At some phtces it cuts through ridges of hard rock, like the 
Weber, but in generalit seems to have followed an easier course. 
- As the crust block was raised and the rocks broken, some parts 
were pushed up higher than others, making inclosed basins, such as 
that occupied by Bear Lake. Some of the streams draining these 
basins were able to lower their beds as fast as the block was pushed 
up, thus keeping the basins fully drained. Others, such as Ogden 
River, sometimes fell behind and temporary lakes· were formed in 
which lake deposits · accumulated, but eventually the rivers cut the 
o4ets low enough to drain the basins. Still others, such as Bear 
River, have not yet succeeded in draining all the basins tributary 
to them. 

The life history of the shorter streams which constitute the second 
general type is much simpler. They are young and correspondingly 
vigorous. Tp.ey originated on the slopes formed by the last great 
uplift of the mountains, and their life has been one of uninterrupted 
erosion. This erosion, however, has varied somewhat in rate and 
character, for the upper parts of the gorges were filled with ice at 
least twice during the ice age. Although these gorges are probably 
due chiefly to stream erosion, they were shaped to some extent by 
the ice. 

CLIMATE. 

GENERAL CONDITIONS. 

The general climate of the Great Salt Lake drainage basin, as 
shown by the records of the United States Weather Bureau, is of 
the a~id or semiarid type, with a definite seasonal march of tempera­
tures typical of the mid-temperate zone. There is a maximum of 
precipitation in the winter and spring seasons, and the summer and 
autumn seasons are comparatively dry. The annual precipitation 
in this basin increases rapidly with the altitude. The principal 
agricultural areas at the lower levels receive about half as much 
precipitation annually as Iowa, or one-third as much as the Coastal 
Plain of Georgia or the Carolinas. . 

The four temperature seasons and the monthly and annual mean 
temperatures in the' more thickly populated areas of ·the basin are 
very nearly like those of an area of similar extent at the same lati­
tude in central Indiana, though the daily ranges of temperature 
from average maximum to average minimum are somewhat greater 
than in Indiana, as is usual in regions of greater altitude and aridity. 
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Meteorologic data for Great Salt Lake basin, Utah·. 

[By United Sta.tes Weather Bureau.] 

Station. -County. 

Date of average 
killing frost. Average 

Altitude Or~~fo~d ·1-------1 ti~~~-
(feet). (years). Latest Earliest ~~~!~g 

in in 
spring. autumn. (days). 

---------1------,----1---- --------------
Alpine_ ___ __________________ Utah _________________ _ 
Brigham City _______________ Box Elder ____________ _ 
Castle Rock _________________ SummiL _____________ _ 
Clarkston_ _ __ _ ___ __ _______ _ _ Cache ________________ _ 
Corinne___ _ __________ _______ Box Elder ____________ _ 
East PortaL __________ ______ Wasatch _____________ _ 
Elberta_ _ _______ ____________ Utah _________________ _ 
Farmington____ __ __ ____ _____ Davis ________________ _ 
Garland _______________ ______ Box Elder ____________ _ 
Grantsville_____ ________ _ ____ Tooele _______________ _ 
Heber______ __ ____ ___ _ _ _ _ __ _ _ Wasatch _____________ _ 
Henefer _____________________ Summit _______ _______ _ 
Huntsville ____ ______________ Weber _______________ _ 

t~i~~;:: ~~::~ ~ ~~: ~ ~ ~ ~~~ ~~ I f~iji~:~~~~~~ ~ ~:: ~~ 
Midvale_ _ _ _ ___ _ __ _ ___ __ __ __ Salt Lake ____________ _ 
Millville_ ____ ___ ___ _ _ ____ __ _ Cache _________ ______ _ _ 
Morgan _________ _____ _______ Morgan _____________ _ _ 
Mosida _._ _ ____ ______________ Utah _________________ _ 
Ogden No. L _______________ Weber. ______________ _ 
Ogden No. 2 _____________________ do _______________ _ 
Park City ___________________ SummiL ____________ _ _ 
Payson_ _ _ _ _________________ Utah ___ ______________ _ 
Pine View _______ __ _________ SummiL _____________ _ 
Provo_ _ _ ____ __ __ _ __ _ ___ _ _ __ _ Utah _________________ _ 
Randolph _____ _____ ________ _ Rich __ __________ ___ __ _ 
Richmond __________________ Cache __ ____ ____ __ ____ _ 
Saltair. _ __ ____ ______________ Salt Lake ____________ _ 
Salt Lake City _______ ___ ____ _____ do _______________ _ 
Silver Lake ______________________ do _______________ _ 
Spanish Fork _ _ _ __ _ _____ _ __ _ Utah ___ __ ____________ _ 
Thistle ___________________________ do _______________ _ 
Tooele_ _ __ ____ ___ _ __ __ _ _ _ __ _ Tooele _______________ _ 

4.900 
4.305 
6.240 
5.930 
4,240 
7,606 
4,650 
4,267 
4,248 
4,328 
5,593 
5,301 
5,100 
6,200 
4,507 
6,750 
4,235 
4,365 
4,848 
5,080 
4,5lO 
4,3lO 
4,3lO 
7,000 
4,637 
6,335 
4,532 
6,442 
4,529 
4,200 
4,408 
8,700 
4,585 
5,033 
4,900 

TEMPERATURE. 

22 
11 -May--ii- -00£:-i5- -------ioo 
15 
9 

40 
7 

15 
19 
7 

13 
26 
19 
17 
19 
28 
8 
8 
7 

24 
12 
7 

18 
50 
20 
15 
6 

29 
17 
7 

16 
45 
7 
9 

26 
23 

-june-iii- -SepC-ii- --------82 
June 16 Aug. 31 76 
June 8 Sept. 8 92 
June 14 Sept. 6 84 
M ay 14 Oct. 8 147 

Apr. 2 Nov. 15 
May 21 Sept. 20 

June 10 Sept. 3 
May 19 Sept. 29 
Apr. 22 Oct. 15 
May 1 Oct . 7 
June 13 Sept. 18 

May 24 Sept. 24 

Apr. 11 Oct. 22 
Apr. 20 Oct. 19 

May 5 Oct. 8 
June 9 Sept. 9 
May 13 Oct. 12 

227 
122 

85 
133 
176 
159 
97 

123 

198 
182 

155 
91 

152 

The mean monthly and annual temperatures, which are the mean 
of the maxima and minima shown in the accompanying table, de­
~rease with increase in altitude in all months pretty uniformly, 
owing principally to the relatively lower minimum or early morning 
temperatures. The decrease in the maximum or mid-afternoon 
temperatures with increase in altitude is comparatively small at 
stations in the partly inclosed mountain valleys, as compared with 
those at the base of the mountains or in the Great Salt Lake basin 
proper, owing to the collection of the sun's rays and to the diminished 
wind velocities, which usually favor higher daytime temperatures in 
the higher valleys; though on the more exposed mountain plateaus, 
slopes, and ridges the afternoon temperature curve is very much 
flatter, particularly during the summer, than the curve at the lower 
levels, presumably because of the increased wind movement and the 
dispersion of the sun's rays from these exposed areas. 

The average minimum temperatures decrease rapidly as the alti­
tude increases, the decrease being greatest in winter, somewhat less 
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in midsummer, and least in spring and autumn. This variation with 
the season is probably due, at least in part, to the increased storm 
frequency and cloudiness, especially in the spring, which interrupt 
the normal cooling by radiation at night. ' However, when a general 
snow cover is present, the sky is clear, and there is little or no . wind 
movement, the mountain minimum temperatures fall very low in 
comparison with temperatures when it is generally cloudy or windy, 
for, under those conditions the mountain and valley temperatures, 
both day and night, will be much the same irrespective of topography 
and altitude. 

The absolute highest temperatures recorded in the Great Salt 
Lake basin are 101 ° to 110° at the stations in the lower areas, and 
90° to 100° at the mountain stations, which, however, are limited 
to the more permanently populated places. The absolute lowest 
temperatures recorded range from 10° to 20° below zero near the 
Great Salt and Utah lakes to 35° or 50° below zero at Thistle, Lake­
town, Heber, Henefer, and East Portal, named in the order of 
magnitude of the minimum temperatures observed. --

The a;erage daily ranges of temperature from maximum to mini­
mum are generally greatest during the warm dry season, from June 
to October, at practically all altitudes, owing to the diminished 
obstruction offered by clouds or high atmospheric humidity to the 
receipt of heat from the sun and its subsequent radiation into space. 
The least daily ranges of temperature occur usually from December to 
FebruafY. The ranges are greater in winter and less in summer at 
the Jllgher and more exposed stations than at the lower and more 
sheltered stations .. 

The favorable temperature conditions for preserving the snow that . 
falls on the mountains through a much longer period than at the 
lower levels are augmented by the high winds, usually of brief dura­
tion,. that accompany many of the snowstorms and sweep the loose 
snow from the exposed ridges and crests into the ravines for greater 
solidification and preservation. 

The growing season for agricultural crops on the floors of the Great 
Salt Lake and Utah Lake valleys, as shown by the 'averages of the 
dates of killing frost and by the average maximum and minimum 
temperatures in the tables herewith, is from four to six months in 
length. The length depends on the local topography and the 
sensitiveness of the crop to low temperatures for brief periods each 
day in early spring and late autumn. On the mountain slopes the 
native vegetation has a growing season that diminishes rapidly to only 
a few weeks in the higher parts of the Wasatch Mountains. 
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Average monthly maximum and minimum temperatures in Great Salt Lake basin, 
Utah. 

Station. Jan. Feb. Mar. Apr. May June. July. Aug. Sept. Oct. Nov. Dec. 
------------------

Corinne __ -- -- - - -- -- --_ --- - { 35.7 40.0 51. 4 63.6 72.2 84.0 92.8 91.1 80.4 65.8 50.8 37.1 
14.3 19.2 26.9 34.0 40.7 48.9 56.0 55.2 44.6 34.0 25.4 16.1 

East PortaL ___ ----_---- __ { 25.3 29.0 36.6 46.0 55.9 68.0 73.5 72.7 64.2 54. 1 42.1 28.9 
-2.6 .3 7.3 18.1 27.9 33.4 40.7 37.1 31.2 24.8 12.3 1:2 

Elberta ____ _______ --------r" 42.1 53.6 63.8 72.2 83.7 90.3 89.6 79.1 66.0 51. 6 38.8 
17.9 20.8 28.5 35.4 41. 6 50.9 58.3 57.2 46.8 35.2 25.4 17.1 

Farmington
O 

__ --------_ ----

37.8 41.6 51. 2 61. 4 71.1 81. 8 90.1 87.0 75.6 63.2 50.8 38.8 
21.2 24.3 31. 1 36.3 41. 3 48.9 56.0 54.5 44.6 36.2 28.9 022. 1 

Eeber ____ - - ------ --- ----- { 33.1 36.8 47.3 60.1 68.4 79.4 86.5 85.3 75. 5 63.5 50: 2 34.6 
9.1 11. 5 21.2 28.4 34.7 39.8 45.0 43.7 35.4 27.3 20.2 10.8 

Henefer __ --- -- --- ----_---- { 36. 2 39.6 49.3 59.6 68.2 78.4 85.7 84. 6 75.5 64.3 51. 2 37.1 
8.4 11. 7 21. 2 28.4 33.5 38.8 44. 6 42. 8 34.2 26.5 18. 4 10.1 

Laketown ___________ _____ f'"' 32.1 39.6 53.4 62. 7 73.4 82.0 80.4 69.6 57.3 44.5 , 33.6 
12.5 11. 2 18.9 28.6 35.2 41.0 47.2 46.2 38. 3 30.2 22.1 15.4 

Logan _______ --_ ---------- 32.5 35.9 46.6 59.1 66.0 . 77.0 85.8 84.5 74.6 61.6 46.7 033. 0 
16.6 19.4 27.0 · 35.7 42. 5 50. 4 58.9 57.3 48.3 38.0 028.3 17.7 

Ogden No. L ___ "' _____ ~ ___ { 35.9 40.4 50.7 0 62.1 69.2 80.3 87.7 86.2 74.6 63.1 49.7 37.3 
18. 0 22.8 30.6 38.2 44. 6 52.5 59.3 57.7 48.7 33. 0 29. 1 20.4 

Provo __ - ___ -- -- - --- -- - -_ --{"I 44.1 54.4 65.5 72.2 83.5 90.8 89.8 80. 0 66.8 54.2 39.6 
16.4 21.2 28.3 34.2 39.4 45. 9 52.4 50.9 42. 3 32.9 26.5 17.5 

Salt Lake City_--- ____ - ___ 36.1 41.0 50.7 60.0 68.4 79.2 88. 0 86.6 76.2 62.6 49.6 39.0 
21.3 25. 8 32.7 39.7 46.7 55.3 63.3 62.5 52.7 42.0 32.1 24.8 

Thistle _____ --_ -- -- -------- 38.8 42.8 52.8 63.4 71.3 82.9 91.1 90.5 80.5 68.3 53.7 40. 6 
10;3 17.1 22.8 30. 7 35.0 41. 2 47.4 45. 1 36.0 28.1 20.5 12.4 

PRECIPITATION. 

In studying the utilization of irrigation waters by agricultural 
crops and the production and value of mountain foliage as a cover 
for absorbing moisture and re~arding run-off, the usually abundant 
supply of soil moisture in the spring and the current precipitation, 
available for all vegetation, as reviewed in the following paragraphs 
and in the accompanying tables, should be examined. I 

The average annua~ precipitation for this part of Utah ranges from 
less than 5 inches on the desert west of Great Salt ~ake to more than 
20 inches along the western slope of the Wasatch Mountains and to 
30 inches or more on the higher westerly exposures of this range, 
which intercepts the average storm tracks from the Pacific Ocean 
about at right angles. 

Along the base of the Wasatch Mountains the lands that lie about 
4,250 feet above sea level, or only a few feet above the level of Great 
Salt Lake., receive about 1( inches of 'precipitation annually, and t~e 
comparatIvely small area of mountaIn surface around 9,000 feet In 
altitude receives about 35 inches. The principal agricultural lands 
have an average annual precipitation of 15 to 18 inclies. The 
extreme difference in annual precipitation at different localities in 
this general region probably occurred in 1918, when 46.06 inches fell 
at Silver Lake and only 3.94 inches at Midlake, 70 miles to the 
northwest. 

The precipitation begins to increase with altitude at a considerable 
distance west of the base of the Wasatch Mountains and continues 
to increase most of the way up the long, gr.adual slopes. N ear the 0 

summit it decreases, but the area receiving this diminished precipita-
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tion is small. The relation between increase in altitude and increase 
in precipitation is generally rather irregular, varying with local 
topography, especially where high ridges intercept the rain-bearing 
winds before they reach the principal Wasatch crest. 

Comparisons of all data available for the entire western Wasatch 
slope and a particular study of precipitation records during identical 
periods at adjacent stations 2 show that the average uninterrupted 
increase in precipitation with altitude on this slope is comparatively 
uniform at about the rate of 4 inches annually to 1,000 feet. 

A similar review of meager but reliable data for the eastern slope 
of the Wasatch Range reveals an increase of approximately 5.5 
inches to 1,000 feet, the plains areas immediately east of the Wasatch 
Range being drier than similar areas at the western base of the range. 
The average precipitation for the major eastern slope of the Wasatch 
is roughly about 55 per cent of that for the western slope as a whole, 
but the difference is greater toward the base. 

The diminished precipitation shown east of the principal topo­
graphic barriers is usually more or less manifest als9 in the valleys and 
on their slopes that lie within the western part of the Wasatch Range; 
and the same variations are seen where the initial crest or section of 
the range is.high and large enough to wrest a considerable share of 
the moisture from passing clouds before they reach the principal 
crest. ' 

Periodic variations in the annual amounts of precipitation appear 
somewhat irregularly in practically all records covering 20 years 
or more. These variations are not indications of a permanent climatic 
change, however, and do not form a trustworthy basis for forecasting. 
The occurrence of these periods of deficient or excessive precipitation 
necessitates the adjustment of all records of precipitation for a short 
period with those for the longest periods at the nearest stations· 
Averages of re.cords for even ten consecutive years may be discrepant 
from the true normal as much as 15 per cent or even more. 

The longest records of precipitation in Utah were obtained in this 
basin, at Corinne, Ogden, and Salt Lake City; , and in the combined 
averages of these stations the consecutive 10-year means fluctuate 
about the 49-year mean from 90 to 119 per cent. An important fact 
about this periodicity or variation, as given more fully in the paper 
on normal precipitation in Utah, already cited, is that it does not 
appear uniformly in all months. The precipitation from March to 
May, inclusive, presents swings of the cycle that are opposite to 
those appearing in all other months, and the averages for NoveInber 
show almost no variation during the so-called wet and dry cycles 
indicated in the annual records. 

! Normal precipitation in Utah: Monthly Weather Review, September, 1919. 
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Approximately 70 or 75 per cent of the annual precipitation in 
this basin falls from November to May, inclusive, and probably less 
than 13 per cent in June, July, and August. A comparatively large 
part of the precipitation represented in the monthly means is often 
due to a few isolated heavy rains, and therefore in a long record the 
number of years in which any particular month is abnormally dry is 
likely to exceed the number in which the same month is abnormally 
wet. This tendency is particularly well shown in this basin at \ 
number of stations in the records for January, March, June, and July. 

Droughts without rain of agricultural importance will last in 
occasional seasons from 30 to 50 days in the regions receiving about 
15 inches of annual precipitation, and from 60 to 90 days in the 
regions receiving 8 to 12 inches. 

Most of the precipitation from early in November to the end of 
March is in the form of snow, the greater amount occurring in January 
and February, though normally heavy snows may be expected also 
in December and March. A comparativ.ely small amount of snow 
generally falls at the moderate and higher altitudes early in May and 
late in October. • 

The seasonal or annual snowfall ranges from 3.feet at stations at 
the lower levels and in the higher easterly areas to 10 or 12 feet at 
stations in the higher westerly areas. These totals, like those shown 
in the following table, are the sums of the separate falls, nleasured 
each day, but the accumulated depth on the ground seldom exceeds 
a foot over the agricultural areas, or 6 to 8 feet over any extensive 
areas of the higher mountains during the time of greatest accumula­
tions, toward early spring. At the lower or agricultural levels the 
snow seldom lasts more thana few weeks at a time. 

The average number of stormy days, having 0.01 inch or more 
of precipitation, is about 4 a month in summer, 8 in winter, and 10 
in spring over the settled part of the drainage basin, but storms occur 
more frequently at the higher stations. There is an average of about 
190 clear days a year, 90 partly cloudy days, and 85 cloudy days in 
the basin as a whole, though the number of clear days increases 
somewhat in the more arid regions to the we!'t and decreases in the 
mountain areas. At Salt Lake City 63 per cent of the possible 
amount of sunshine occurs in an average year, and the relative 
humidity is 60 per cent at 6 a. m. and 45 per cent at 6 p. m. for the 
year as a whole. 

The evaporation from a water surface during the open or summer 
season at Provo, as shown by a short record, is 35 or 40 inches, and 
at Nephi, where the wind velocity is somewhat greater, 40 or 45 
inches. Adding to · these figures the evaporation from snow and ice 
surfaces and from water surfaces in winter and on early spring and 
late autumn days after freezing has been general, we find that the 
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average annual evaporation for the agricultural regions of this 
basin, as determined by an ~amination of all existing records, and 
published in detail in the Utah climatologic data for the last few 
years, IS between 45 and 55 inches, distributed in average years as 
follows: 

Per cent. Per cent. 
January ______________________ 0.6 July _________ __________ _______ 18.7 
February _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . 8 
March_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2. 4 
ApriL________________________ 8.9 

Augj.lst_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 16. 5 
SeptembeL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 11. 6 
October__ _____ _____ __ _____ ____ 6.9 
November _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ _ 2. 0 
DecembeL__________ __ ____ ____ 1. 0 

May ___________ ______ - _ - _ - - - _ 13. 0 
June _________________________ 17.6 

Average monthly and annual precipitation in the Great Salt Lake basin, in inches. 

Station. Jan. I I I - . I An· Feb. Mar. Apr. May. June'
l 
July. Aug. Sept. Oct. Nov. I Dec. nual. 

-------1-- _ _ ______ __ 1 __ .-_1_- _ ___ 1 ___ _ 

I. 80 2.12 1. 90 2.26 0.81 0.69 0.96 1.22 1. 60 1. 27 / 1. 41 17.74 
1. 64 2. 11 1. 49 2.20 1. 08 .83 .40 1. 14 1. 64 1. 47 1. 19 17.32 
1. 80 1. 76 1. 28 1. 72 1. 24 1. 09 1. 15 1. 39 1. 46 . 96 1 . 96 16. 63 

Alpine ............... 1. 70 
Brigham City ........ 2. 13 
Castle Rock .... _ .... 1. 82 
Clarkston ............ 1. 74 1. 84 1. 70 1. 61 1. 88 1. 53 .97 . 50 1. 19 1. 79 1. 69 .92 17. 36 
Corinne ............ _. 1. 41 1. 22 1. 31 1. 11 1. 48 . 67 . 49 . 54 . 73 1. 11 . 99 1. 40 12. 46 
East PortaL ........ 3.05 2. 09 2. 30 1. 22 1. 44 1. 24 1. 77 . 94 1. 96 2. 22 1. 52 1. 52 21. 27 

1. 21 1. 30 . 92 1. 19 . 50 . 63 . 57 .96 1. 01 . 70 \ . 72 10.80 
2.23 2.63 2.07 2.07 2. 39 . 65 .73 1. 19 1. 74 / 1. 47 2.04 20.41 
1.61 1.34 1.31 1.89 1.12 1.16 .39 1.79 1.10 1.06 1.17 14.97 
. 91 1. 21 1. 14 1. 34 . 88 .79 .81 1. 02 .99 .86 1 .56 11. 57 

2.04 2:15 1.28 1.47 .66 .80 .91 1.18 1.35 1.26 1.61 17.20 
2. 19 2.33 1. 64 1. 69 1. 01 .89 .95 1. 38 1. 31 1. 61 1. 59 19.04 

Elberta .............. 1.09 
Farmington ......... . 2.29 
Garland . .......... ... 1. 03 
Grantsville._ .. . _.... 1. 06 
HebeL .... _ ......... 2.49 
HenefeL ......... _ .. . 2.45 
Huntsville ........... 2.98 a~ aM I. M a~ .n . ~ .~ .W I.W a~ I.M m~ 
Laketown ........... 1 1. 95 1. 69 1. 5fi 1. 56 1. 61 . 95 . fi9 . 7 .~ 1. 27 1. 27 1. 07 . 82 15. 19 

1. 57 1. 97 1. 69 2. 28 . 90 . 63 I . 63 1. 21 1. 46 1. 23 1. 03 16. 40 
1. 81 2.66 1. 72 2. 21 1. 06 .74 1. 63 1. 54 1. 26 1. 61 1 1. 75 20.27 

Logan .. ........... .. 1.80 
Marion .............. 2.28 
Midlake............. . 69 . 70 .86 . 48 .42 . 62 . 36 .09 .30 . 71 . 16 . 49 5. 88 
Midvale ... _ ......... 1. 59 1. 51 1. 92 1. n 1. 54 1. 05 .97 .40 1. 03 1. 48 1. 06 1. 05 15. 37 
Millville ............. 1. 89 1.532.10 1.702.20 .95 .54 .73 1.24 1.59 1.60 1.16 17.23 

2. 11 2. 21 1. 27 1 2. 16 . 98 . 88 L 37 1. 09 1. 80 1. 62 1. 73 20. 22 
1. 34 . 89 1. 12 1. 40 . 55 . 90 . 32 . 59 1. 36 . 55 . 77 10. 89 
2. 26 2. 49 1. 74 2.38 1. 09 .34 .83 1. 05 1. 34 1. 19 1. 89 18. 92 
1. 61 1. 82 1. 45 1. 74 .74 .37 .61 .86 1. 36 1. 18 1. 58 15.02 

Morgan .......... _ ... / 3.00 
Mosida .............. 1.10 
Ogden No. L ....... 2.32 
Ogden No. 2 . . .... _ .. 1. 70 
Park City .... _ ... ... 3. 09 2. 84 3. 04 1. 42 1. 22 . 68 1. 20 1. 14 1. 11 1. 20 1. 28 2. 02 20. 24 
Payson .......... _ .. • 2.11 1. 80 2. 33 1. 92 2. 20 . 93 . 87 . 68 1. 23 1. 66 1. 46 1. 43 18. 62 
Pine View ........... 2.43 1. 07 1. 06 1. 11 .99 1. 55 . 89 . 74 2. 16 1. 66 1. 04 .89 15. 59 
Provo ................ 1. 72 1. 64 1. 68 1. 36 1. 60 . 78 . 57 . 65 1. 02 1. 31 1. 11 1. 43 14. 87 
Randolph .... _....... . 90 . 74 .88 .96 1. 11 1. 00 1. 05 .91 1. 19 . 79 . 47 . 54 10. 54 
Saltaic ....... _ .... =. 1. 41 1. 26 1. 89 1. 49 1. 54 1. 21 . 63 .74 1. 08 1. 33 .1. 21 .86 14.65 

1. 47 2.07 2.01 2.00 . 81 .52 .77 i .97 1. 54 1. 37 1. 35 16.23 
6. 45 6.35 4. 36 2. 54 . 48 . 96 1. 93 / 3. 48 3. 34 2. 93 3. 81 34. 94 
1. 47 1. 80 1. 75 1 1. 77 .94 . 78 . 51 1. 18 1. 90 1. 47 1. 57 17. 40 
1. 75 1. 85 1. 32 1. 22 .70 . 83 .81 1.08 . 95 1. 19 1.68 15.57 
1.45 I 2.09 1.83 2.23 .86 .74 .83 / 1.04 1. 44 1.46 1. 02 16.52 

Salt Lake City . ..... . 1.35 
Silver Lake .......... 5.29 
Spanish Fork ... _ .... 2.26 
Thistle ... _ •.......... 2.19 
Tooele ............. .. 1. 53 
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Average monthly and annual snowfall in the Great Salt Lake basin, in inches . • 

Station. Jan. Feb. Mar. Apr. May. Sept. Oct. I Nov. Dec. An-
nual. 

- - - - - - - - ----------
Alpine ______________ 15.3 12.8 9. 3 3.3 T. 0 0.2 3.7 10.7 55.3 
Brigham City __ ____ _ 14.9 11. 1 6.8 .4 .6 0 0 1.2 10.5 45.5 
Castle Rock _________ 23.8 25.1 22. 3 9.6 5. 81 1.0 4.8 8.3 12.0 112.4 Clarkston ___________ 14.2 15.5 0 0 0 0 , 4.0 2.7 36.2 Corinne ___ __ ____ ___ _ 10.7 7.5 4.5 2.2 .5 0 . 1 2. 3 5.7 33.5 
East PortaL ________ 30.5 26. 1 22.2 . . 7.7 5. 9 1.1 4. 2 13. 5 22.3 133.5 
Elbei"ta ________ _____ 10.3 7.3 5.3 .6 T. 0 .7 2.8 6.6 33.6 F armington _________ 20.9 15. 3 14.7 4. 5 . 4 T. . 7 6.6 15.3 78.5 Garland __ _______ ___ _ 13.0 13. 2 4.5 1.3 . 2 T . .,) 1.7 16.5 62.7 
Grantsville ________ __ 12.2 8.5 4.9 1.0 .1 0 .8 2. 4 3.8 33.7 Heber ____________ ___ 21. 3 20.0 13. 4 2.4 1.3 T. . 5 7.4 16.1 82.4 H enefer _________ ___ _ 19.0 15.0 12.5 3.8 1. 5 . 3 2.0 7.5 12.0 73.6 Huntsville __________ 19.9 14.0 13.5 1.9 . 5 .1 1.7 5.8 13.3 70.7 Laketown _______ ____ 14.1 13.3 12.6 4.7 1. 3 .6 1.9 4.3 5.5 58.5 Logan ___________ ____ 13.9 11. 1 9.4 4.2 . 5 T . T. 3.7 7.9 50.7 Marion _____________ 18.0 18'i 18.8 9.5 5.6 .2 4.8 9.2 13. 0 97.4 Midlake ___ ___ __ ___ _ 7.0 3. 1.7 T. 0 0 T. .3 4. a i7.7 

~h~~ft~~~ ~==~====== 
13.9 8.8 6.8 1.8 T. 0 .1 4.1 10. 7 46.2 
19.4 26.2 10.3 7.0 T. 0 T. 3.8 12. 0 78.7 

Morgan _____________ 20.0 14.4 13. 5 3. 4 0 T. 2.4 6.6 12. 7 73.0 Mosida _____________ 9.5 7.4 6. 6 0 0 0 T. 1.0 7.0 31. 5 
Ogden No. L ____ ___ 16.4 10.6 9.2 1.0 0 0 . 8 3. 4 10.5 51. Q 
Ogden No. 2 ________ 11.8 8.9 9.3 2.0 .1 . 2 .3 5. 1 10.3 48.0 Park City __ ______ __ _ 34.3 34.5 28.9 11. 7 

66 1 
1.3 3. 2 14.4 19.0 155.1 P ayson ______________ 18.4 10.2 12.1 3.6 . 5 0 1.4 5.5 13.0 64.7 

Pin'e View _____ __ __ _ 36.0 13.1 6.9 8.5 0 0 , 0 9.5 12.3 86.3 
Provo __ _____ ________ 14.7 10.2 10. 9 2.7 .1 0 . 4 3.6 11.4 54. 0 
R andolph ______ ___ __ 9.2 5.1 8.5 3.8 . 5 0 1.8 2.1 3.8 34.8 
Richmond __ _____ ___ 22.3 15.8 13. 9 4.7 T. .1 .3 4.8 11.7 73.6 Saltair __ ____________ 10.4 9.1 7.4 1.6 T. 0 .2 3.3 7.4 39.4 
Salt Lake City ______ 11. 3 10.4 10.9 2.6 . 4 T. I 1.2 5.3 10.2 52.4 
Spanish Fork ____ ~ __ 30.0 13.4 7.2 .2 . 7 T. .8 4.3 18.8 75.4 
Thistle ______________ 22. 1 14.6 15.0 4. 3 1.0 0

1 

.6 7.5 15.6 SO. 7 

LAKE LEVELS. 

Three comparatively large lakes lie in the Great Salt Lake basin. 
Bear Lake, at the north end of the basin, and Utah Lake, at the south 
end, are fresh-water lakes that drain into Bear and Jordan rivers 
respectively. In these lakes the fluctuations in surface level are 
modified from the natural conditions by dams and pumping plants 
designed to control the outflow for irrigation or power use. 

Great Salt Lake, in the central part of the basin, has no outlet. 
Its waters are salty, the percentage of dissolved solids varying in­
versely with the changes in lake level. For example, an analysis 
made in 1877 gave 13.79 per ce"nt of dissolved solids, and another one 
made in 1904, when the lake level was much lower, gave 27.72 per 
cent.3 

The fluctuations in level of Great Salt Lake result from the balance 
of the two factors precipitation and evaporation. Both of these 
factors are variable, and the complexity of the problem of determin­
ing their relation to the different lake levels becomes very apparent 
when it is consideTed that the precipitation on the basin ranges from 
90 to 119 per cent of the mean and the evaporation probably ranges 
from 45 to 55 inches annually. Furthermore, it is reasonable to 
expect that during periods of abnormally low precipitation the 

3 U. S. Geol. Survey Bull. 695, p. 153, 1920. 
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evaporation may be above normal and accordingly the two factors 
combine to accelerate the rate of fall of the lake level; likewise the 
converse of these conditions may be expected to raise the lake level. 
It must be remembered, however, that the fluctuations in the lake 
levels will lag by several months, to the extent that they are affected 
by the precipitation factor, because of the time necessary for the 
run-off from the drainage basin to find its way into the lake. This 
condition adds materially to the difficulty of correlating the precipi­
tation and evaporation factors, and with the meager data available 
on the many other conditions which are involved in these two fac­
tors, such as run-off, irrigation, wind, and temperature, it is quite 
impossible to make a complete analysis of the problem or even to 
discriminate between the consequences of natural and human in.;. 
fiuences. 

One fact, however, stands out clearly when the lake levels are 
plotted · as on Plate II and considered in connection with the pre­
cipitation data at all the rainfall stations throughout the basin. 
Such of these station records as are long enough to include the period 
of lowest lake levels from 1900 to 1906 show almost without exception 
an accumulated deficiency of annual precipitation below the mean 
until about 1906 and an accunlulated excess above the mean from that 
year to date. The effect of this condition on the level of Great Salt 
Lake is no doubt indicated by the chart) with the very striking 
downward trend of the lake graph from 1900 to 1906 and the con­
tinuous rise from that time on. 

The fluctuations in the level of Utah Lake are shown by the graph 
in Plate II. Though the tenaency of the level to follow the varia­
tions in precipitation is obscured by the effects of the dam in the river 
and the pumping plant at the outlet of the lake, the characteristics 
of the graph for the years 1900 to 1906 are very similar to those of 
the Great Salt Lake graph. 

GENERAL FEATURES. 

BEAR RIVER BASlN. 

The Bear River basin comprises about 6,000 square miles of moun­
tain and valley lands in the northern part of Utah, the southeast 
corner of Idaho, and the southwest corner of Wyoming. Bear River 
rises in the northeastern part of Utah, flows northward into the 
southwest corner of Wyoming, turns west and reenters Utah, returns 
to Wyoming, flows northwestward to a point near Soda Springs, in 
the southeast corner of'Idaho, turns abruptly to the southwest, and 
finally empties into Bear River Bay of Great Salt Lake. This cir­
cuitous course is more than 300 miles long, but the air-line distance 
from the source of the river to its mouth is only 75 miles. 

79631-24t-wsp 517-i! 
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The headwaters of Bear River are in the high peaks and' north 
slopes of the Uin'ta Mountains, about 60 miles east of Salt Lake City. 
The main stream is formed by the union of several small torrential 
streams which, after rushing through deep, rugged canyons, unite in 
small, narrow ~alleys at the foot of the peaks. Among these high 
peaks, at ' altitudes of 9,000 to 13,000 feet, are many small glaeial 
lakes and basins that serve as excellent catchment areas for the pre­
cipitation, the greater part of which falls in the form of snow. This 
precipitation and the numerous small springs scattered over the 
basins forms the direct source of supply for the small headwater 
streams. 

For the first 20 miles of its course the river flows down the north 
slopes' of the Uinta Mountains, descending at the rate of about 100 
feet to a mile. These slopes are covered with a heavy growth of 
timber and in summer are used as grazing lands for sheep. At the 
Wyoming boundary the river valley broadens to nearly 2 miles in 
width and is skirted on both sides by rolling hills that are used 
extensively for grazing and in some places for dry farming. The , 
valley does not maintain a uniform width but narrows in place~. A 
number of ditches divert water from . the river for irrigating the bot­
tom lands; but the ditches are small, except near Evanston, Wyo" 
where several large canals supply the town and adjacent hay ranches. 

At 16 miles north of Evanston the river enters the Narrows, a 
rocky gorge 3 miles long, turns abruptly to the west, and enters 
Utah near the town of Woodruff. Immediately above the Narrows 
is a suitable site for a reservoir. Below it the valley broadens and 
continues open to and below Woodruff; where the open land is about 
1 t miles in width. 

For more than 25 miles below this point the valley ranges from 
1 t to 5 miles in width, and the border lines are well defined by abrupt 
hill slQpes on each side. The valley floor is nearly level, having a 
slop~ to the northeast of only 100 feet in 23 miles. The river mean_ 
ders sluggishly ' along the east side of the valley. Several small 
tributaries e:pter it from the south and west, and their waters are 
diverted into an extensive system of canals for irrigating the lands 
west of the river. 

About 14 miles northeast of Randolph, Utah, the stream reenters 
Wyoming. Bere it turns gradually to the northwest, and at the 
Wyoming-Idaho boundary it makes an abrupt turn to the southwest 
and enters Idaho. Along - this stretch of the stream the valley is 
from 1 mile to 3 miles wide and has rich bottom lands along the river 
and bench lands on each side. At intervals ditches divert water onto 
large tracts of ranch land on which hay and other forage crops are 
raised. Smith Fork, the principai tributary to Bear River in Wyo-
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ining, enters it from the east near Cokeville, 'Vyo. Its waters are 
used largely for irrigating bench lands adjacent to the town. 

In Idaho the river crosses the south end of Thomas Fork valley 
and following a cireuitous and tortuous course passes through a 
narrow canyon cut in the Preuss Range and enters the Bear Lake 
valley near Dingle. The south end of this valley is occupied by 
Bear Lake, which is 20 miles long and 7 miles wide and is surrounded 
on a~l sides except the north by steep hills from which many small 
streams flow into the lake. Prior to 1915 the outlet of the lake was 
a meandering channel that extended north through several miles of 
swamp lands and joined Bear River near the north end of the valley, 
where the rolling hills gradually close in and form a narrow canyon~ 

Before the present power developments on Bear River it did not 
flow directly into Bear Lake but skirted along the east edge of the 
valley, flooding the marsh lands north of the lake in times of high 
water. From these flooded lands the water backed into the lake 
and after the flood season it flowed back through the marsh and into 
the river several miles below. The lake thus had a modifying effect 
upon the regimen of the river, dividing it naturally into two portions, 
one above Bear Lake valley and the other below. Private enter­
prises have improved these natural conditions. An inlet canal was 
built from the river near Dingle, Idaho, to the lake, the natural 
causeway at the north end of the lake was improved, the outlet 
channel was dredged and straightened, and a pumping plant was 
installed at the outlet for maintaining a uniform flow during time of 
drought. The flow of lower Bear River is thus regulated as may be 
desired. 

The bench land on each side of Bear Lake valley north of Bear 
Lake has an average altitude of 5,950 feet above sea level. It is 
well adapted for raising hay, grain, and potatoes if irrigated, and as 
much of it as can be served from the natural flow of the many small 
streams that enter the valley from both sides is being utilized . . 

Leaving Bear Lake valley at the north end the river flows north­
westward in a well-defined channel through hilly and broken grazing 
lands and vast stretches of lava plain. Near Soda Springs, Idaho, 
it turns west, passes through a deep, narrow channel cut through the 
lava sheet, bends around the north end of the Bear River Range, 
and flows south into Gentile Valley. 

Gentile Valley is a prosperous agricultural region. :Most of the 
land is held in large tracts, and each owner lives on his farm and 
not in a village, as is customary in many agricultural districts. The 
houses are generally well kept and substantially built. On each 
side of the valley bottom rolling lands recede to the foothills. These 
rolling lands are used for raising wheat and forage plants and are 
irrigated wherever possible from ditches diverting water from the 
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small mountain streams that enter the valley from both sides. Dry 
farming is practiced successfully in the foothills and on those lands 
that can not be reached by irrigation ditches. 

The course of the river through the valley is tortuous, the fall is 
slight, and the flow of the stream is sluggish. As these conditions 
form obstacles to the diversion of water in canals the low lands 
along the river are devoted to meadows. At the south end of the 
valley the hills on the two sides converge and the river enters a narrow 
canyon about 4 miles in length, within which it falls rapidly. This 
canyon, known as the Oneida Narrows, has several possible dam 
sites at which hydroelectric power developments are proposed by the 
Utah Power & Light Co. 

Upon leaving Oneida Narrows the river enters Cache Valley, the 
greater part of which lies in Utah, the north end extending into 
Idaho. This is one of the largest and finest valleys in the Bear 
River basin. It is about 30 miles long and 10 miles wide, and smooth 
fertile hills on both sides slope gently toward the river. The exten­
sive agricultural development supports many small enterprising 
towns and has earned for it the significant name" the granary of 
Utah." Several good-sized streams enter the valley from the east 
and are diverted by a network of canals onto the uplands, most of 
which are less than 5,000 feet above sea level and yield abundant 
crops of fruits, grains, and vegetables. The bottOln lands of the 
valley support a prolific growth of grasses and forage plants and are 
used for pasturing. Dairying is also a notable industry here. 

Owing to the flatness of the valley floor the river flows sluggishly 
through many miles of winding channel to a point in the lower part 
of the valley where it turns abruptly to the northwest and rushes 
through a short, precipitous canyon, known as "The Gates." This 
canyon is about 2 miles long and connects Cache Valley with the 
Great Salt Lake valley. On emerging from" The Gates" the river 
turns southward and flows through the Salt Lake Plains in a more 
and more tortuous course until it finally enters Bear River Bay near 
the town of Corinne. No ditches are taken out of the river below 
" The Gates," but the lands along this portion of the stream are 
irrigated from two large canals that divert water at the head of the 
canyon. These canals, one on each side of the river, consist of 
tunnels, flumes, and rock sections. They are built along the sides 
of the canyon and extend for several miles beyond its mouth, to 
lands on each side of the river. 

More than fifty tributaries enter Bear River, and most of them 
are short mountain streams that drain small areas composed princi­
pally of steep, rugged slopes: In general, the water supply is almost 
wholly dependent on the precipitation, and as a consequence the 
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stream flow is flashy, being in flood stage during the spring and very 
little or nothing in the late summer and winter. As exceptions to 
this general rule, however, some of the streams, such as Swan, Soda, 
Whiskey, and Mink creeks, are almost entirely spring-fed .. 

Among the larger tributary streams that have relatively large 
drainage basins and receive their water supply both from springs 
and from precipitation are Smith Fork, near Cokeville, Wyo.; Thomas 
Fork, along the Idaho-Wyoming boundary to the north; Little Bear 
River, comprising Logan River and Blacksmith Fork, in Cache 
Valley, Utah; and Malad River, entering Bear River from the north 
near Corinne, Utah. 

WEBER RIVER BASIN. 

Principal f eatures.-Weber River has its source in a number of 
small glacial lakes that lie among the lofty peaks on the northwest 
slopes of the Uinta Range 50 miles due east of Salt Lake City. In 
this vicinity, clustered about the base of Bald :Mountain ~ which 
rises to an altitude of 11,970 feet above sea level, are luany such 
lakes, in which the three largest rivers of the Great Salt Lake basin, 
the Bear, Weber, and Provo, have their source. 

Weber River is 125 miles long. It traverses Summit and Morgan 
counties, forms the boundary for 7 miles between Davis and Weber 
counties, and empties into Great Salt Lake in Weber County, about 
11 miles southwest of Ogden. Above the mouth of vYeber Canyon, 
where the river emerges into the Great Salt Lake valley, the drainage 
basin comprises 1,600 square miles of rough nlOuntainous country 
interspersed with small fertile valleys along the streams. 

From its source Weber River flows in a steep, rugged canyon, 
at first northwestward and gradually swinging around to the south­
west and entering the north end of Rhodes Valley, 2 miles northeast 
of Oakley. The fall is more than 600 feet to the mile in the upper 
part of the course and in this distance of 25 miles averages 160 feet 
to the mile, the total fall being 4,000 feet. 

RHodes Valley comprises about 20 square nliles of bench and 
bottom land, most of which is suitable for agriculture and is irrign,ted 
from Weber River and its tributaries. The valley, whieh is about 7 
miles long, extends north and south. I t slopes to the northwest, 
from an altitude of 6,600 feet above sea level at the south end to 
6,200 feet at the outlet. 

Weber River traverses the north end of the valley and at the outlet 
makes a nearly right-angle turn to the northwest. At this bend 
Beaver Creek enters from the southeast, carrying the water from the 
southern part of the valley. A singular physical feature exists in 
connection with this little valley. Provo River crosses the south end 
of it, and without any difficulties in construction water eould be 
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diverted from the Weber River basin to the Provo River basin or 
from the Provo to the. Weber. .. 

From Peoa, a small settlement at the outlet of Rhodes Valley, 
down to Echo, a distance of 20 miles, the Weber River canyon 
trends slightly west of north and is sufficiently wide, except at a 
few places, to allow the cultivation and irrigation of a considerable. 
area of land on each side of the river. Accordingly, there are many 
farm houses along .this stret~h of . the stream, also several small 
villages, which are shown on the United States Geological Survey's 
map of the Coalville quadrangle. , 

At Echo the maiil transcontinental line of the Union Pacific 
Railroad enters 'Veber Canyon, having crossed the divide between 
the Weber River basin and the Bear River basin near the head of 
Echo Creek. It follows down Echo Canyon to its junction with the 
Weber River canyon and thence down Weber River to Ogden. The 
geologic features of these canyons and many interesting historical 
data concerning the settlements along the railroad are given in 
Bulletin 612 of the United States Geological Survey. . 

For a distance of 8 miles below Echo Weber River flows north­
westward through a beautiful little valley about 2 miles wide, much 
'of which is irrigated by ditches taken out of the river. Then the 
river swings around to the west and flows through a narrow rugged 'can­
yon, about6mileslong, cut through the Bear River Range, into Round 
Valley, a relatively small circular basin that forms an arm of the 
largest and most important valley on the river in respect to the 
extent of the area irrigated and the value of agricultural products. 
The city of Morgan, having a population of about 1,000 inhabitants, 
is at the upper end of this valley, from which an arm of the valley 
extends south and includes the lower valley of East Canyon Creek. 
The outlet of the valley is at Devils Gate, nearly 12 miles from 
Morgan. Here 'the river flows ahnost due west, passing abruptly 
from the open valley into the narrow V -shaped gorge cut through 
the Wasatch Range; thence it emerges into the Great Salt Lake 
valley and finally empties into Great Salt Lake west of Ogden. " 

More than 40 tributaries flow into Weber River before it enters the 
Great Salt Lake valley, but most of them are small and have flashy 
discharges, usually carrying a flood flow in the spring or a season 
of heavy rainfall and little or no flow during the dry season. 
Accordingly, only the largest tributaries are here considered, and 
these are mentioned in downstream order of their confluence with 
Weber River. 

Beaver Creek.-Beaver Creek joins Weber River 2 miles southwest 
of Oakley. It drains a rough mountainous area and is confined to a 
steep, narrow canyon until it reaches the Kamas Prairie or Rhodes 
Valley, where it is largely used for irrigation. 
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Silver Creek.-SilverCreek enters Weber River from the southwest 
~ )miles below Rockport. It rises near Park City, and the branch 
line of the Union Pacific Railroad that runs between Echo and 
Park City follows up its canyon. The flow is small, and the creek 
carries considerable slime owing to the fact that its waters are used 
in the Park City mining district for sluicing and mining. 

Chalk Creek.-At Coalville Chalk Creek enters Weber River from 
the east. It has a well-sustained low-water flow from numerous 
small springs scattered over its basin, which covers approximately 
250 square miles. Its general course is westerly through a steep, 
narrow canyon, which broadens into a small fertile valley that extends 
from a point 4 miles above Coalville down to the Weber River valley. 
'Here a number of ditches on each side of the stream divert water for 
irrigation. 

Echo Creek.-Half a mile above the town of Echo Weber River is 
joined by Echo Creek from the northeast. This stream flows through 
a very narrow canyon for the greater part of its course. Its waters 
are used to irrigate a few acres along the lower part of its canyon 
and in the Weber River canyon, but its discharge is small. 

Lost Creek.-Lost Creek also enters Weher River from the north­
east 4 miles below Henefer, but its discharge is somewhat greater 
than that of Echo Creek and is used to irrigate several hundred 
acres in a small valley just above its mouth. 

East Canyon Creek.-The largest tributary of Weber River above 
Devils Gate is East Canyon Creek, which rises in the rugged moun­
tainous plateaus southwest of Park City and enters the Weber 3 
miles below Morgan. A reservoir having a capacity of 28,000 
acre-feet has been built in its course by the Davis & Weber Counties 
Canft-l Co. in order to regulate the flow and insure a late summer 
supply for the irrigation of 49,200 acres under the canals owned by 
this company in the Great Salt Lake valley. All the natural low­
water flow of the stream, however, is used for irrigating land in the 
valley along the lower portion of its course. 

Ogden River.-Although Ogden River is tributary to Weber River 
it has its confluence in the lowlands of Great Salt Lake valley, 2 
miles west of Ogden. Its drainage basin 'is separate from that of the 
Weber, and it has cut an independent canyon into the Great Salt 
Lake valley through the Wasatch Range .. It is, therefore, generally 
considered an independent stream in all power or irrigation studies. 

The drainage basin lies wholly within Wtber County, Utah, and 
comprises about 400 square miles of mountainous territory, including 
parts of the Wasatch and Bear River ranges. The principal water 
supply comes from the west slopes of the Bear River Range. 

Ogden River is formed by the junction of the North, South, and 
Middle forks at the head of Ogden Canyon or the outlet of Ogden 

• 
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Valley, earlier known as Ogden Hole, 10 miles east of Ogden. It 
then flows westward for 6 miles through Ogden Canyon, a deep 
rugged gorge cut through the Wasatch Range, and enters the Great 
Salt Lake valley about 2 miles northeast of Ogden. 

Ogden Valley is a well-defined mountain basin comprising several 
thousand acres of good agricultural land having an aver~e altitude 
of 4,900 feet above sea level and sustaining a population of more 
than 1,500. 

The North and Middle forks of Ogden River enter the main 
stream from the north and drain a relat'ively small barren area as 
compared with that drained by the South Fork, which is the main 
tributary. South Fork is formed by the junction of Right and Left 
forks, which rise on the slopes of Monte Cristo, in the Bear River 
Range, flow through steep V -shaped canyons, and unite at a point 
9 miles slightly northeast of Huntsville . . Downstream from this 
point the canyon assumes a V -shape, with rolling hills along the north 
side, and finally opens into Ogden Valley 4 miles east of Huntsville. 

Much of the stream flow that enters Ogden Valley is divert~d for 
irrigation, and the lower part of the valley near the outlet is a natural 
artesian basin, which has been developed to a considerable extent by 
the city of Ogden for a municipal water supply. 

Ogden Canyon is a local scenic r~sort that offers an excellent 
opportunity to see the geologic structure of the Wasatch Mountains, 
and a detailed description of this and other interesting features IS 

given in Bulletin 612 of the United States Geological Survey. 

JORDAN RIVER AND UTAH LAKE BASINS. 

UTAH LAKE} 

Principal features.-Utah Lake is a body of fresh water 22 miles 
long and 10 miles wide, situated about in the center of a drainage 
basin having an area of 3,600 square miles, nearly nine-tenths of 
which is rough mountainous country lying east and southeast of the 
lake. 

All the southern part of the Great Salt Lake drainage basin is 
included in this area, and · it embraces Utah County and parts of 
Wasatch, Summit, and Juab counties. More than 30 streams supply 
water to the lake. The territory to the west and southwest, however, 
consists of dry rolling hills' and low mount.ains from which no perennial 
streams emerge. The !lrea of the lake at "compromise level" 6 is 
93,000 acres, and the maximum depth is 13 feet (fig. 2). 

4 U. S. Dept. Agr. Bull. 124; U. S. Recl. Service First, Second, and Third Ann. Repts.; U. S. Geol. Survey 
Eleventh and Twelfth Ann. Repts. 

5 An agreement made in 1885 between the canal owners on Jordan River and the owners of land along 
the shores of the lake provides that the water surface of the lake can be raised by means of a dam in Jordan 
River "not to exceed 3 feet 3~ inches above the point heretofore established and recognized as low-water 
mark." This point is known as "compromise point" and is 4,488.94 feet above sea level. 

• 



GENERAL FEATURES. 25 

(, f The drainage system tributary to and including Utah Lake valley 
~ unique in its physical features, the characteristic one of which is 
~e occurrence of a large lake in the valley at a place where the 
inflowing streams would naturally unite to form the trunk stream. 
In this position the lake has a modifying effect on the regimen of the 
drainage system, allowing the force of the heavy floods of the streams 
to become disseminated over a large area, with a gradual outflow 
tbrough Jordan River. 

All the larger tributaries flow into the lake from the Wasatch 
'Mountains, east and southeast of the valley. Named in order 
beginning at the north end, Dry Creek enters the lake near Lehi, 
American Fork 2t miles south of the town of American Fork, Battle 
Creek near Pleasant Grove, Provo River 2 miles west of Provo, 

+6 
+S 

+ If. 

+ ;) 

+2 

+ I 

o 
-I 

-2 

... -3 

tl-+ 
I&. -s 

-6 
-7 

-8 

-9 

-10 

-II 

-12 

-13 

-14-

L7 
/ 

/ 0 

1/ 
COMPIIOI 15E LEVE L +.' B6.6 SEA L VI:L bATUIM i 

V 
/ 

/0 

./ 
L7" 

/~ 
V -'=' ...... v 

.-;...;;;-
o Indiclites extrem~ low-water mark ofrecorti l,..--I-" 

,.."V • Indicat~ elevetlon oFlJteh l.letts ;"Iet to pumps ' 

-I-- • I nd;c"t~s eltmltJ'on OFlnlef toJorrilin /?/I'er pV"'f'$ 

~ +-- o Ind;Ci1f~s results
l 

of ilCcur3te survey In 190+ 

o 10,000 20,000 30,000 4<l.0Q.0 !i0,000 60,000 70,000 80,000 90,000 100,000 110,01'11')' 

ACRE.S 

FIGURE 2.-Area of Utah Lake at different levels. 

Hobble Creek near Springville, Spanish Fork northwest of Spanish 
Fork, Payson or Peteetneet Creek northwest of Payson, Santaquin 
Creek 11 miles nqrthof Santaquin, and Currant Creek at the extreme 
south end of the lake, about 6 miles north of Goshen. Many smaller 
streams and numerous springs are also tributary to Utah Lake, but 
these have very little if any value for power and so ate not considered 
in this report. 

Dry Creek.-Dry Creek, a sm.all spring-fed stream, rises on Lone 
Peak and flows in a general southwesterly direction. It drains a 
small part of the Wasatch Mountains lying just south of the boundary 
line between Salt Lake and Utah counties, immediately south of the 
Little Cottonwood Creek basin. Dry Creek is 12 miles long and 
flows for about 3 miles in a deeply cut canyon. It enters Utah Lake 
valley at Alpine, where the low':'water flow is entirely diverted for 
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canyon, which broadens at the mouth into a small valley devoted to 
ranching. The discharge from this creek is small except during the 
spring and early summer. 

Lake Creek is fed by lakes and springs on the west slopes of «the 
Uinta Mountains 12 miles east of Charleston. It flows westward 
through a steep, rugged canyon into Provo Valley, through the city 
of Heber, and empties into Provo River. It is about 15 miles long, 
and several small tributocies enter in the upper part. The flow is 
flashy and, like that of the other tributaries, is very low duI;ing the 
greater part of the year. 

Center Creek is a small spring-fed stream that enters Provo Rive'r 
in Provo Valley 2! miles from Charleston. It rises on the west 
slopes of the Uinta Mountains about 10 miles southeast of Charleston 
and flows through a broad, steep canyon in -which all the waters of 
the stream are diverted for irrigation. 

Round Valley, lying directly south of Provo Valley and separated 
from it by a low range of hills, is drained by Round Valley Creek, 
which joins Provo River 5 miles below Charleston. The stream rises 
in the Uinta Mountains, to the southeast. The main water supply 
comes from Hobble and Main creeks, both of which enter the valley 
at its south end. Several tributaries flow into the main stream, but 
they are all short, with relatively small discharge, and during the irri­
gation season their entire flow is diverted. A number of springs that 
rise in Round Valley are also used for irrigation in the summer. 

Snake Creek is the largest tributary of Provo River in Provo Valley, 
and its flow is the most constant. It enters the valley from the west 
and joins the river 2 miles below Midway. It rises near the top of the 
mountain range that separates Provo Valley from the northern ex­
tremity of Utah Lake valley and flows southeastward. The water 
supply is derived chiefly from Mahogany Springs, on Pine Creek, 
a tributary, and the Snake Creek drainage tunnel, which was con­
structed to drain certain mines. The entire flow of the stream below 
the Snake Creek power plant is controlled by irrigation interests 
and is used in Provo Valley for irrigation. 

A short distance below the outlet of Provo Valley Deer Creek enters 
Prov:o River from the north, flowing through a rather steep U-shaped 
canyon skirted on each side by earthen hill slopes. Its discharge is 
small and is derived principally from springs about 5 miles up its 
canyon. 

North Fork joins Provo River 3-! miles below its confluence with 
Deer Creek. It rises on the east slope of Timpanogos Peak and is 
formed by the union of two branches that join in a small mountain 
basin about 2 miles from the junction with the river. The stream 
flows southeastward in a steep, rugged canyon that opens into Provo 
River canyon 5 miles above its mouth. The stream flow is fairly 
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constant, as practically all the low flow is de4ived from springs. The 
creek has a fall of about 800 feet to the mile, and its length below the 
"forks is slightly more than 2 miles. 

The last tributary of Provo River before it reaches Utah Lake val­
ley is South Fork, which enters the main canyon from the south at a 
point 4 miles above its mouth. It is 6 miles long and is formed by 
the union of several small spring-fed streams. Its flows through a 
broad U-shaped canyon which has relatively smooth slopes of earth 
and rock on each side. The State of Utah has built a fish hatchery on 
South Fork 1 mile above its confluence with Provo River and controls 
the use of the waters of the stream above that point. 

Hobble Greek.-Hobble Creek is a small stream that rises in the 
Wasatch Mountains 18 or 20 miles east of Provo. It is about 25 
miles long and flows for 15 miles or more through a rather shallow 
canyon, enters Utah Lake valley near Springville, and flows north­
westward through the town into Utah Lake. The main stream is 
formed by two tributaries which join at a point 6 miles up the canyon, 
and each of these forks flows through a broad, flat canyon. The 
greater part of the flow of Hobble Creek is controlled by the municipal 
corporation of Springville, and the water is used for generating power 
in the canyon and irrigating several hundred acres on Mapleton 
Bench, 2 miles south of the city. 

Spanish Fork and tributaries.-Spanish Fork is the second largest 
stream that empties into Utah Lake. It has three large tributaries, 
which unite to form the main stream near Thistle. The total length 
of the main stream is not more than 45 miles, and in this distance it 
falls nearly 3,000 feet. It flows northwestward, enters Utah Lake 
valley 2 miles south of l\iapleton, and empties into the lake 6 miles 
southeast of Provo. The drainage basin comprises more than 600 
square miles of mountainous country ranging in altitude from 4,800 
to 10,500 feet above sea level. Tht greater part of it consists of 
smooth rolling hills. The main canyon is cut through the front range 
of the Wasatch Mountains and is followed by the main line of the 
Denver & Rio Grande Western Railroad between Denver and Salt 
Lake City. The low-water flow of the river is derived largely from 
springs scattered over the drainage basin and is all diverted at the 
lnouth of the canyon to irrigate the lands around Spanish Fork, but 
the flood flow is the result of precipitation on the drainage basin. 
Owing to the barren slopes of the basin the run-off is very rapid, and 
one of the characteristic features of the stream is th~torrential flood 
flow in spring, or after heavy local rains, and the great amount of silt 
carried during these freshets. 

The three main tributaries of Spanish Fork, named in order from 
north to south, are Diamond Fork, Soldier Creek, and Thistle Creek. 
Diamond Fork, which drains the northern part of the Spanish Fork 
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basin, is the largest of fJle three. It rises on the west slope of that 
part of -the Wasatch -Range which forms, the divide between the 
Spanish Fork basin and the Strawberry River basin· of the Duchesne 
River system. Several small tributaries enter Diamond Fork from 
each side in the 20-mile stretch between the headwaAers and its con­
fluence with Spanish Fork, at a point 2 miles above Castilla. The 
largest of these is Sixth Water Creek, 8 miles long,..which receives 
the water from the Strawberry reservoir for the Strawberry Valley 
project of the United States Bureau of Reclamation. 

The general course of Diamond For~ is southwest, and the total 
fall is approximately 5,000 feet; Sixth Water Creek falls 2,000 feet. 

Soldier Creek rises on the north and west slopes of the divide be­
tween the Spanish Fork basin and the Price River basin of the Colo­
rado River system. It flows through an irregular canyon bordered 
by smooth rolling hills for a distance of 24 miles and joins Thistle 
Creek -at Thistle to form the main stream. It has a total fall of 
about 2,500 feet, ~nd consequently several loops and heavy; con­
struction work were necessary in building the railroad up the 9anyon 
to Soldier Summit. The flow of Soldier Creek is normally small 
but is subject to torrential floods. 

Thistle Creek is formed by sever~l small streams that drai;na 
large plateau area north of the divide between this stream and San 
Pete Valley. It flows northward, passes through a narrow canyon 
in the lower 6 miles of its course, and joins Soldier Creek at Thistle. 
The total length of the stream is about 20 miles, and it has a fall of 
3,000 feet. The discharge is flashy, the stream being usually very 
low during the dry summer and in flood during the spring. A branch 
line of the Denver & Rio Grande Western Railroad from Thistle 
parallels the creek and passes over the divide to the towns in San 
Pete Valley, to the south. • 

PaY80n or Peteetneet Creek.-Payson Creek, often called Peteetneet 
Creek, is a small spring-fed stream that rises in the Wasatch Moun­
tains 10 miles southeast of Payson. Its drainage basin consists largely 
of rolling hills having smooth slopes. From its source this stream 
flows for 10 miles through a comparatively shallow canyon, which 
opens into Utah Lake valley just south of Payson. The direction of 
flow is northerly, and during some periods of high water the stream 
reaches Utah Lake 6 miles northwest of the town, but all the loW-­
water flow is diverted into irrigation canals at the mouth of the 
canyon. This ·stream is controlled by the city of Payson, and a 
number of small storage reservoirs have been constructed by the city 
on the headwaters of the creek. A municipal hydroelectric power 
plant was also constructed at the mouth of the canyon, but it was 
destroyed by fire. 
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Santa,quin Gree7c.-Santaquin Creek, sometimes called Summit 
Creek, is also a small spring-fed stream, which rises in the' Wasatch 
Mountains west of Payson Creek and about 8 miles southwest of 
Santaquin. It flows northward through an exceedingly rough, rocky 
canyon for 10 miles, enters Utah Lake valley immediately south of 
Santaquin, and empties into Utah Lake 10 miles farthe'r north. Like 
the other small streams flowing into Utah Lake, Santaquin Creek 
has a flashy discharge. The town of Santaquin oontrols its entire 
flow. 

Sali or Ourrant Oree7c.-The stream usually called Salt Creek in 
its upper part and Currant Creek;\, below rises near the east slope of 
the Mount Nebo Range, south of Santaquin Creek. From its source 
it flows south 8 miles and thence west about the same distance, 
passing through a shallow canyon which opens into Juab Valley near 
'N ephi. Vrom Nephi it flows northward, and at the north end of 
Juab Valley the stream has cut a canyon through the Juab Range 
into Goshen Valley, through which it flows and empties into the 
extreme south end of Utah Lake, 5 miles north of Goshen. Hop and 
Rock Springs creeks, the principal tributaries of Salt Creek, unite 
about 6 miles east of Nephi to form the main stream. The entire 
low-water flow of the stream is diverted at the mouth of Salt Creek 
canyon for irrigation near Nephi, but through Juab Valley the flow 
is materially increased from springs and by seepage from the irri­
gated lands. At the outlet of tTuab Valley a dam 6 has been built 
which nlakes a reservoir of the lower part of the valley, and water is 
stored here for supplying a late summer flow in Goshen Valley. In 
Goshen Valley, where the stream is known as Currant Creek, it has 
been used for irrigating land nea,r Goshen since 1858. 

JORDAN RIVER. 

Principal features.-Jordan River heads at the north end of Utah 
Lake, flows northward through Jordan Narrows into the Great Salt 
Lake valley, and empties into Great Salt Lake 10 miles northwest 
of Salt Lake City. From the Narrows to its mouth, a distance of 35 
miles, the river has a fall of 250 feet, much of which occurs in the 
first few miles, and in this stretch several large irrigation canals are 
taken out on each side of the stream. Only a comparatively narrow 
strip of land can be reached by these canals, because the bench 
lands rise abruptly back of the bottom lands that border the stream. 
At the Narrows Utah Lake valley and Great Salt Lake valley are 
separated by low spurs of rolling hills that extend westward from the 
Wasatch Range and eastward from the Oquirrh Range. 

6 Hardesty, W. P ., 'fhe Mount N ebo reservoir and canal system, Utah : Eng, News, vol. 36, No. 23, p . 
354, 1896, 
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All the tributaries of Jordan River are in the Great Salt Lake 
valley, and the largest ones enter the valley from the Wasatch Moun­
tains, on the east. Only one stream, Bingham Creek, reaches the 
river from the Oquirrh Range, on the west. This stream flows 
through the famous copper-mining camp in Bingham Canyon, and 
the water is used in the camp for mining, milling, and other purposes 
and when it reaches the Jordan River valley is so polluted and im­
pregnated with mineral matter that it is not fit for irrigation ot 
domestic uses. Accordingly, all the land on the west side of Jordan 
Rivei' that is reclaimed must depend on the river itself for a' water 
supply. ., 

The chief tributaries from the east, named in downstream order, 
are Little Cottonwood Creek, Cottonwood Creek, Mill Creek, Parleys 
Creek, and City Creek. These streams enter the river belo~ most 
of the irrigation canal hea<iings, but they are used extensively for 
irrigating the bench lands that lie along the foot of the Wasatch 
Range below their canyons. 

Little Cottonwood Creek.-Little Cottonwood Creek is a s}Vift 
mountain stream that flows for 10 miles through one of the most 
rugged and deepest canyons in the front range of the Wasatch Moun­
tains. The entire drainage area consists of about 28 square miles of 
crags and peaks with short deep ravines leading into the main can­
yon. From its headwaters, above Alta, to the mouth of its canyon 
the creek has a total fall of 5,000 feet, and more than 3,000 feet of it 
occurs in the first 8 miles. The stream flow is flashy, being at flood 
stage during the spring, when the snows melt rapidly, and low in the 
dry seasons of the year, when the principal source of supply consists 
of small springs scattered over the basin. Little Cottonwood Creek 
flows westward until it reaches the valley, where it turns and flowing 
northwestward empties into Jordan River just west of Murray. 

Cottonwood Creek.-Cottonwood Creek is the largest tributary of 
Jordan River. It rises in several small lakes among the highest 
plateaus and peaks of the Wasatch Range, 20 miles southeast of 
Salt Lake City, flows westward through a deep rugged canyon similar 
to that of Little Cottonwood Creek, and empties into Jordan River 
about 2 miles northeast of Murray. Its drainage basin comprises 
nearly 50 square miles of very rough, mountainous country broken 
by deep canyons, through several of which tributaries enter the 
main canyon. Cottonwood Canyon has a steep grade; in the lower 
part it is cut through the front of the Wasatch Range and has almost 
sheer rock walls rising several hundred feet above the stream bed. 
Brighton, a popular sunlmer resort, lies among the lakes at the 
headwaters of Cottonwood Creek, and from this point to the moqth 
of the canyon, a distance of 16 miles, the stream has a f~ll of nearly 
5,000 feet, more than 3,500 feet of which occurs in the first 14 miles 
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of its course. At Mill D, about 14 miles downstream from Brighton, 
the canyon broadens and forms a small basin, known as Reynolds 
Flat. Salt Lake City has made a survey of this flat to determine 
its value as a reservoir site in connection with the city's water supply. 

Mill Creek.- Mill Creek drains a rather long, narrow mountainous 
area comprising about 21 square miles immediately north of Cotton­
wood Creek. The topography of the Mill Creek basin is not so rough 
and rugged as that of the basins to the south, as the mountains that 
extend northward change -1rom barren crags and peaks to smooth 
rolling slopes directly east of Salt Lake City. Mill Creek, however, 
is a swift mountain stream that flows through 1-1 narrow canyon 
about 12 miles long before it reaches the Great Salt Lake valley. Its 
course is westward, and it enlpties into Jordan River 3 miles south 
of Salt Lake City. The ,main stream receives a large part of its 
flow near its head, as it has only a few small, short tributaries. 

Parleys Creek.-Parleys Creek flows through the front range of 
the Wasatch :Mountains in a rather flat canyon, which is rugged and 
deep near its mouth but broadens between low rolling hills about 6 
miles upstream. The main stream is supplied from nl[\,ny small 
tributaries, which drain till area composed of brush-covered hills 
and rugged barren slopes. At the confluence of Parleys and Moun­
tain Dell creeks, where the canyon broadens to form a basin, Salt 
Lake City has built a concrete multiple-arch dam, forming a reser­
voir for the city's water system. The Park City branch of the 
Denver & Rio Grande Western Railroad foJlows up Parleys Canyon 
to a point about half a mile below this dam and then climbs up the 
south side of the canyon, passing above the reservoir. 

Emigration Creek, a tributary of Parleys Creek, drains an area of 
smooth rolling hills lying due east of Salt Lake City. Its flow is 
very small-less than 10 second-feet-except during the flood season 
each year, and the water is used principally for municipal purposes 
in Salt Lake City. 

City Creek.-City Creek rises in the Wasatch Range northeast of 
Salt Lake ·City. It flows southwestward through a deep canyon in 
the upper part of its course and a long, rather shallow canyon 
through the rolling foothills adjacent to the city in the lower part, 
and finally empties into Jordan River in the northwestern part of 
the city, at a point where the flow is too large to be properly handled 
in the city's water system. The entire flow of the creek is owned by 
the city and is used for municipal purposes. 

Red Butte Creek is a small spring-fed tributary of City Creek 
directly north of Emigration Creek and northwest of Fort Douglas. 
It is controlled by the United States War Department and is used 
as a source of water supply for Fort Douglas. 

79631-24t-wsp 517-4 
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WILLARD, FARMINGTON, AND BOX ELDER CREEKS AND STREAMS 
IN TOOELE AND RUSH VALLEYS. 

Many small independent streams enter the Great Salt Lake valley 
from canyons along the west face of the Wasatch Range. All of 
them are used for irrigating bench lands adjacent to the mouths of 
the canyons, but with the exception of Box Elder, Willard, and 
Farmington creeks none of them have any value for power, and in 
the summer and winter the stream .flow is almost negligible. 

Box Elder Creek is a small stream that receives the greater part 
of its flow from numerous springs in Mantua Valley, just back of 
the front range of the Wasatch Mountains, east of Brigham, in Box 
Elder County. This valley has an area of about 10 square miles, 
much of which is good agricultural land, and supports a thriving 
farming community. It · serves as an excellent catchment basin for 
the precipitation on the surrounding hill slopes, and the run-off 
from this source and that from the large springs rising along the 
edge of the valley join near Mantua to form Box Elder Creek, which 
flows northwestward through the Wasatch Range into the Great 
Salt Lake valley. The water that is not there diverted for irriga­
tion finds its way into Box Elder Lake, 2 miles northwest of Brig­
ham. South Fork, the principal tributary of Box Elder Creek, 
drains a rough mountainous area lying just south of ~1antua Valley. 
It flows northward through a long canyon and joins the main stream 
a short distance below the head of Brigham Canyon. 

Willard Creek is a small but very s\vift mountain stream that 
has its source on the steep barren slopes of the front range of the 
Wasatch Mountains, east of Willard and 6 miles south of Brigham 
Canyon. The front of the Wasatch Range south of Brigham changes, 
a short distance north of Willard, from a fairly smooth grassy slope 
to bare crags, through which Willard Creek has cut a sharp, pre­
cipitous canyon. The main stream is formed by the junction of 
two small tributaries at a point 1 t miles up the canyon. One fork, 
from the south, drains the highest peaks of this section of the range, 
and the other, from the northeast, rises near the South Jrork of Box 
Elder Creek and the North Fork of Ogden River. From a small 
basin at the junction of these forks the stream rushes through the 
canyon into the Great Salt Lake valley, having a fall of more than 
1,600 feet in a distance of It miles. The entire flow of the creek, 
after passing through a power plant, is used for irrigation and domes­
tic purposes in and around Willard. 

Farmington Creek rises in the Wasatch Range a few miles east of 
Farm.ington, in Davis County. It flows westward through a sharp, 
rugged canyon cutting the front of the range, enters the Great Salt 
Lake valley 1 mile above Farmington, and flows southwestward for 
31 nliles to Great Salt Lake. It is a perennial stream receiving its 
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w~ter supply from small springs, as well as from the natural pre­
cipitation on its drainage basin. After the high-water season during 
the spring the flow becomes small and, like that of all other small . 
streams entering the Great Salt Lake valley, is all diverted rnto irri­
gation ditches after leaving the canyon. 

Tooele Valley occupies the north end of the structural trough 
between the Oquirrh and Onaqui ranges. It extends from the south 
shore of Great Salt Lake to the town of Stockton, where a low divide 
separates it from Rush Valley, which occupies the south end of the 
trough. The Oquirrh Range trends in a north-south direction, 
between Tooele and Rush valleys on the west, and the south end of 
Great Salt Lake valley and the north end of Utah Lake valley on the 
east. The Onaqui Range, also known as the Stansbury Range, 
parallels the Oquirrh Range on the west side of Tooele and Rush 
valleys, joins the Tintic Ivfountains on the south, and eulminates 
in Booneville Peak, nearly 11,000 feet above sea level. 

The central part of Tooele Valley is comparatively fiat and slopes 
gently northward to Great Salt Lake. N ear the lake the land is 
marshy. The sides of the valley beyond the fiat, however. are 
rolling alluvial slopes. 

The physical features of Rush Valley resemble those of Tooele 
Valley except at the north end, where the flood waters from the 
small streams that flow into the valley collect in Rush Lake, a small 
shallow body of water which seldom, if ever, exceeds 3 square miles 
III area. 

A number of streams enter these two valleys from the mountains 
on the east and the west, but they are all small, and the flow is 
intermittent, the channels usually being dry in the summer. At 
several places enough water can be obtained to irrigate a few hundred 
acres, and the settlements of Tooele, Grantsville, Stockton, St. John, 
Clover, and Vernon owe their existence to this possibility. 

North Willow and South Willow creeks, the largest streams in 
Tooele Valley, rise in the Onaqui Mountains 10 miles southwest of 
Grantsville. They flow through short, steep canyons into the valley 
and are there used for irrigation and domestic supplies in and near 
Grantsville. 

There is a hydroelectric power plant on South Willow Creek having 
its point of diversion just below some tributary springs in the canyon. 
This plant has done much to conserve the flow of the creek by pre­
venting the excessive seepage losses that were sustained when the 
water flowed down the natural channel. Before the power plant 
was built only a small part of the flow of the ereek in the canyon 
reached the irrigation canals in the valley, but now the ·water is 
carried in a pipe line to the power house and thence in a eoncrete 
conduit for 4 miles down the valley slope, to the point \yhere it 
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JOIns the flow from North Willow Creek and is diverted into the 
canal system. 

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

Soldier and Ophir 'creeks ep,ter Rush ' Valley from the Oquirrh 
Mountains on the east. The i water of Soldier Creek is used for 
domestic and irrigation supplies at Stockton, and that of Ophir 
Creek, which has a flow of ab.out 3 second-feet, is used on the Johnson 
ranch, at the mouth of its' canyon. On the west side of the valley 
Clover Creek supplies water to a few hundred acres in the Clover 

. and St. John settlements. Issuing from the Tintic Mountains on the 
south and flowing northward into the valley, Vernon Creek supplies 
water to several hundred acres near Vernon . . All these streams 
emerge from short, steep canyons, and have comparatively small 
drainage basins. The low-waterflow is supplied by springs and' at 
the most is not more than a few second-feet. 

STREAM FLOW. 

VALUE OF STREAM-FLOW RECORDS. 

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

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

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

GAGING STATIONS. 

A list of gaging stations that have been maintained in the Great 
Salt Lake basin by the United States Geological Survey and cooper­
ating organizations or persons is given below. Records have been 
kept on most of the principal streams of the basin and on many of 
the smaller ones where power plants have been built, hut for making 
a study of the undeveloped power sites, especially on the smaller 
streams, no data on stream flow are available. In the list the stations 
are arranged in downstream order. All stations fron1 the source to 
the mouth of the main stem of the river are presented first, and those 
on the tributaries in order from source to mouth follow, the stations 
in each tributary basin being listed before lhose of the next basin 
below. The relation of the tributaries to the main stream is shown 
by indention. A dash after the last date in a line indicates that 
the station is still being maintained. The positions of the gaging 
stations are indicated on Plate III. 

Bear River near Evanston, Wyo., Oct. 26, 1913-
Bear River at Harer, Idaho, June 21,1913, to Sept. 30,1916; May 31,1919-
Bear River at Dingle, Idaho, May 9, 1903, to Dec. 31, 1914. 
Bear River at Soda Springs, Idaho, May, 1896, to July, 1898. 
Bear River at Alexander, Idaho, Mar. 27, 1911, to Sept. 30, 1916; Apr. 17, 1919-­
Bear River near Preston, Idaho, Oct. 11, 1889, to Jan. 15, 1917. 
Bear River near Collinston, Utah, July 1, 1889-

Bear (Mud) Lake inlet canal near Dingle, Idaho, June 21, 1911, to Sept. 
30, 1913. 

Bear Lake at Fish Haven, Idaho, Oct. 5, 1903, to June 30, 1906. 
Georgetown Creek near Georgetown, Idaho, Oct. 23, 1911, to Sept. 30, 1914. 
Soda Creek near Soda Springs, Idaho, Mar. 5, 1913-
Cub Creek near Frankiin, Idaho, July 23, 1900, to Jan. 21, 1901. 
Logan River above State dam, near Logan, Utah, May 7, 1913-
Logan River near Logan, Utah, June 1, 1896, to July 17, 1903; Apr. 14 to 

Dec. 31, 1912. 
Logan River below State dam, near Logan, Utah, Apr. 29, 1913, to Oct. 

31, 1914. 
Logan River below Logan Northern canal, near Logan, Utah, july 26, 1915, 

to June 13, 1917. 
Utah Power & Light Co.'s tailrace near Logan, Utah, May 7, 1913-
Logan, Hyde Park & Smithfield canal near Logan, Utah, 1904-1912 

(fragmentary); Apr. 22, 1912-
Logan Northern canal near Logan, Utah, June 6, 1913, to Sept. 30, 

1914; May 13, 1915, to Oct. 2, 1916. 
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Bear River-Continued. 
Blacksmith Fork above Utah Power & Light Co.'s dam near Hyrum, Utah, 

July 19, 1900, to Dec. 31, 1902; Nov. 28, 1913-
Blacksmith Fork at Utah Power & Light Co.'s plant near Hyrum, Utah, 

Apr. 15, 1914-
Blacksmith Fork below Utah Power & Light Co.'s plant near Hyrum, Utah, 

May 16, 1904, to Dec. 31, 1910; Apr. 15, 1914 to Dec. 13, 1916. 
Hyrum City power canal near Hyrum, Utah, 1904-1910; Apr. 15, 1914-

West Side canal near Collinston, Utah, June 1, 1912-
Hammond (East Side) canal near Collinston, Utah, June 1, 1912-
Little Malad River near Malad, Idaho, Aug. 2, 1911, to Aug. 16, 1913. 

Box Elder Creek at Brigham, Utah, May 20, 1909, to Dec. 31, 1912; Aug. 5, 191~ 
Brigham City power-plant tailrace at Brigham, Utah, Aug. 5, 1918-

Weber River near Oakley, Utah, Oct. 22, 1904-
Weber River at Devils Slide (Croyden), Utah, Feb. 1, 1905,­
Weber River near Uinta, Utah, October, 1889, to July 11, 1903. 
Weber River near Plain City, Utah, May 14, 1905-

Chalk Creek at Coalville, Utah, October, 1904, to Dec. 31, 1905. 
Lost Creek near Croyden, Utah, Feb. 3, 1905, to Dec. 31, 1905. 
Ogden River at Upper end of Canyon near Ogden, Utah, June 14, 1895, to 

Dec. 31, 1896. 
Ogden River at Utah Power & Light Co.'s dam near Ogden, Utah, January, 

1904, to Oct. 29, 1912. 
Ogden River at power mill near Ogden, Utah, 1889-1890; 1897 to Aug. 

26, 1899. 
Mill Creek near Bountiful, Utah, Dec. 4, 1913, to Sept. 30, 1914. 
Jordan River near Lehi, Utah, May 30 to Dec. 31, 1904; July 22, 1913-

City Creek near Salt Lake City, Utah, 1898, to Sept. 30, 1913.7 

Emigration Creek near Salt Lake City, Utah, 1898, to Sept. 30, 1913.7 

Parleys Creek near Salt Lake City, Utah, 1898, to Sept. 30, 1913.7 

Mill Creek near Salt Lake City, Utah, 1898, to Sept. 30, 1913.7 

Cottonwood Creek near Salt Lake City, Utah, 1898, to Sept. 30, 1913.7 

Little Cottonwood Creek near Salt Lake City, Utah, 1898, to Sept. 30, 1913.7 

Great Salt Lake at Saltair, Utah, 1904; 1912-
Great Salt Lake at Midlake, Utah, 1912- . 
Great Salt Lake at Garfield Beach, Utah, 1875-1899. 
Utah Lake near Spanish Fork, Utah, 1889-1896. 
Utah Lake at Geneva, near outlet, Utah, 1896-1900. 
American Fork above South Fork, nf'ar American Fork, Utah, Feb. 15, 1912, 

to Sept. 30, 1915. 
American Fork near American Fork, Utah, May 21, 1900, to June 15, 1901; 

Apr. 6, 1903, to Dec. 31, 1915. . 
South Fork of American Fork near American Fork, Utah, Feb. 15, 1912, to 

Sept. 30, 1915. 
Provo River at Forks, Utah, Nov. 17, 1911-
Provo River above Utah Power & Light Co.'s dam near Provo, Utah, Feb. 1, 

1905, to Dec. 31, 1911. 
Provo River at mouth of canyon, near Provo, Utah, July 27, 1889-1906. 
Provo River at Denver & Rio Grande Railroad bridge, near Provo, Utah, 1905. 
Provo River at San Pedro, Los Angeles & Salt Lake Railroad bridge near Provo, 

Utah, May 24, 1903, to Dec. 31, 1904. 
South Fork of Provo River at Forks, Utah, Nov. 17, 1911-

Hobble Creek near Springville, Utah, Mar. 23, 1904, to Dec. 31, 1916. 

7 Records subsequent to Sept. 30, 1913, published in Salt Lake City engineer's reports. 
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Maple Creek near Springville, Utah, Nov. 10, 1910, to Sept. 30, 1912. 
Spanish Fork at Thistle, Utah, Dec. 3, 1907-

39 

Spanish Fork near Spanish Fork, Utah, May 23, 1900, to Nov. 30, 1901; Mar. 
26, 1903, to Sept. 30, 1917. 

Spanish Fork at Lake Shore, Utah, Dec. 10, 1903, to July 10, 1907; Mar. 10, 1909-
. Diamond Fork near Thistle, Utah, Dec. 2, 1907, to Sept. 30, 1917. 

United States Reclamation Service power canal near Spanish Fork, Utah , 
Jan. 1, 1909, to Sept. 30, 1917. 

Peteetneet Creek near Payson, Utah, Aug. 1, 1910, to Sept. 30, 1917. 
Summit Creek near Santaquin, Utah, Mar. 8, 1910, to Sept. 30, 1916. 

The monthly maximum, minimum, and mean discharge in second­
feet and the run-off in acre-feet of the streams in the Great Salt Lake 
basin at the gaging stations listed above are tabulated in the appendix 
(pp. 173-265). 

PUBLICATIONS. 

The results of stream-flow measurements made in the Great Salt 
Lake basin by the United States Geological Survey and cooperating 
organizations or persons have been published in the reports tabulated 
below. Many independent data have been collected and appear 
In the annual reports of the State engmeer and the city engmeer of 
Salt Lake City. 

Stream-flow data in reports oj the United States Geological Survey. 

[A=Annual report; B=Bulletin; W=Water-Supply Paper .] 

Year. Report. Character of data. 

1884 to Sept., 18!XL ___ c __ 11th A, pt. 2 ______ Monthly discharge and descriptive information. 
1884toJune30,189L- -- 12thA,pt.2______ Do. 
1884 to Dec. 31, 1892_ _ _ _ _ 13th A, pt. 3 _ _ _ _ _ _ Mean discharge in second-feet. 
1888 to Dec. 31, 1893__ __ _ 14th A, pt. 2_ _ _ __ _ Monthly discharge (long-time records, 1871 to 1893). 
1893 to 1894 ________ ______ B 13L _____ ________ Descriptions, measurements, gage heights, and ratings. 
1895 _____________________ B 140 ______________ Descriptions, measurements, gage heights, and ratings, 

and monthly discharge; also many data for earlier years. 
1896 _________________ ____ W 11 ______________ 1 Gage heights; also gage heights for earlier years. 
1895 and 1896 ______ ____ __ 18th A, pt. 4 _____ -' Descriptions, measurements, ratings, and monthly dis· 

, charge: 
1891-- ________________ ___ W 1L ____________ , Gage heIghts. 

19th A, pt. 4 _ _ _ _ _ _ Descriptions, measurements, ratings, and monthly dis· 

I 

charge; also some long-time records. 
1898 ____________ __ __ ____ _ W 28 ___ ___________ Measurements, ratings, and gage heights. 

20th A, pt. 4 ______ Monthly discharge; also for m any earlier years. 
1899 _____________________ W. 38 ______________ Descriptions, measurements, gage heights, and ratings. 

I 

21st A, pt. 4 _______ 

1 

Monthly discharge. 
)900 ____ ______ ___________ W 5L _____________ Descriptio~s, measurements, gage heights, and ratings. 

22d A, pt . 4 __ _____ Monthly dIscharge. 
1901 _____________________ W 66 ______________ 1 Descriptions, measurements, gage heights, and ratings. 

W 75 _______ _____ __ Monthly discharge. 

}~~~~~ ~ =~~~~~~~~~ ~=~~~~~ ~ ~ ~~~~~~~~~=~~~j Coml~~te data. 

lm-;m~:-:E~~~~ i mE-~-~:~J II 
1910 _______________ __ ____ W 290 __ ___ _____ ___ 1 Do. 

mt~~~~~~~~~~~~ ~~~~~~~ ~ Ht~~~~~~~~~~~ Eg: 
1914 ~ ________ ~ _______ ____ W 39o_____________ Do. 
1915 ____________________ _ W 410_____________ Do. 
1916 __ ___________________ W 440__ __ ___ ______ Do. 
1911-- _________ __ ________ W 460 ___ :__ _____ __ Do. 
1918___ _ __ __ _ _ _ __ _ _ _ __ __ _ W 480_ _ __ _ _ _ _ __ __ _ Do. 
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RESERVOIRS AND RESERVOIR SITES. 

BEAR RIVER BAS~N. 

Several enginee!,s ha.ve made a. , caref~l st~dy of the reser~~ir s~~~~ 
of upper Bear RIver U1 connectIOn wlth ,both hydroelectrIc ' power 
and irrigation developments. The results. of these investigations 
indicate ,that three reservoir sites above Bear Lake may be worth 
developing. One, known as the Narrows reservoir site, is on the 
main stream about 15 miles below Evanston; and the other two, 
known as the Yellow Creek and Coyote Creek reservoir sites, are in 
the Yellow Creek basin, 10 miles' southwest of Evanston. 
, 'In 'addition . to these -proposed -reservoirs, the Neponset Land & 
Live Stock Co. has built a small reservoir (10RB P) in Tps. 7 and 
8 N., R. 7 E., Salt Lake base and meridian, about 9 miles south of 
Woodruff, and is using it to furnish water for, irrigating about 6,100 
acres southeast of Woodruff. Several miles farther downstream, on 
Twin Cr~ek near the mouth, in T. 21 N., R. 120 ·W. sixth principal, 
meridian, is a small reservoir site (10RB 4) owned by Beckwith, 
Quinn & Co., who propose to use it for irrigation. These reservoir 
sites are small and have no material effect on the regimen of Bear 
River, as they are situated on minor tributaries. 

WOODRUFF NARROWS SITE. 

The Woodruff Narrows reservoir site (10RB 3) is the largest and 
by far the best reservoir site above Bear Lake. The dam site is in 
sec. 32, T. 19 N., R. 120 W. sixth principal meridian, at the Nar­
rows, about 18 miles north of Evanston, Wyo;. The Narrows is 
formed by 'a contraction of Bear River valley from an open valley 
1 mile in width to a narrow canyon whose entrance is only 200 feet 
wide at the bottom and about 850 feet wide at 100 feet above the 
river. 

About a quarter of a mile west of tIiis dam site is a low earth 
ridge separating two small valleys, one of which lies in Wyoming 
and the other in Utah. The lowest point on this ridge is about 80 
feet 'above the river. Consequently, adam at the Narrows more 
than 80 feet in height would necessitate a dike at this point in the 
ridge. At a height of 100 feet above the river the distance between 
the hill slopes at the sides of this lowest point is 1,700 feet. 

At the entrance of the Narrows the hills on both sides approach 
close to the river banks, and some engineering work has been done 
to determine the depth to bedrock. 

The land that would be inundated by building an 80-foot dam 
at this site is a flat valley floor of approximately 3,600 acres. It 

8 Index numbers refer to corresponding numbers on the map. 
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averages 1 :mile in width and lies be­
tween steep hills. The greater part 
@f it is irrigated and is devoted to 
growing hay. The capacity of the 
reservoir with a dam 80 feet high 
would be nearly 147, 000 acre-feet. 
(See fig. 3.) 

Area and volume for Woodruff Narrows 
reservoir. 

I Depth of 
water at 

I dam site. 
Area. Capacity. 

Feet. Acres. Acre·feet. 
5 250 1,000 

20 800 8,000 
35 1,490 28,195 
50 2,320 56,770 
65 3,015 96,775 
80 3, 630 146,605 

100 4,995 232,845 

YELLOW CRtEK AND COYOTE CREEK 

SITES! 

The sites on Yellow Creek and its 
tributary Coyote Creek (lOHB 1 z ,.. 
and 2) are in the southwest corner ~~-'--+---l'~t-+--+-T-r--+---1A~- ~ 

of Wyoming. The Wyuta Develop­
ment Co. at one time contemplated 
the development of these sites. The 

, proj ecL was primarily one of storage 
to utilize the flood waters of upper 
Bear River in reclaiming about 
54,000 acres in Yellow Creek valley 
and the ~pper Woodruff Flats, with 
the development of hydroelectric 
pow'er as a secondary consideration. 

At a point in Utah about 1 mile 
south of the Utah-Wyoming bound­
ary the water may be diverted by a 
low crib diversion dam into a canal 
leading along the hill slope west of 
the river, across a low divide, and 
in to the Yellow Creek drainage 
basin; thence it passes down the 
natural channel of Yellow Creek 

.- __ 4_ • __ L ____ ~_· ___ = 
I 

I 
I I 

I 
- - - _I. __ _ 

I 
I 
I 

I I 
- - - - r--- - - -- . .1 _ _ _ _ - --- ~ ---- -- -~----. 

: I I I 

I 

FIGURE 3.-Plan of Woodruff Narrows 
reservoir site. 
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into the proposed Yellow Creek reservoir, and thence into the pro­
posed Coyote Creek reservoir through a canal connecting the two. 

The dam site for the Yellow Creek reservoir (lOHB 1) is at a 
narrows on that creek near its intersection with the western boundary 
of Wyoming, in T. 13 N., R. 121 W. sixth principal meridian~ A 
dam 130 feet high at this place would have a crest length of 1,300 
feet, and the -reservoir would have a surface area of approximately 
1,200 acres and a capacity of 44,700 acre-feet. 

The dam site for the Coyote Creek reservoir (lOHB 2) is at the 
"Needles," about half a mile above the mouth of the creek. A 
dam 120 feet high at this site would have a crest length of 660 feet, 
and the reservoir would have a surface area of 1,985 acres and a capac­
ity of 39,200 acre-feet. 

Area and volume for Yellow Creek and Coyote Creek reservoirs. 

Yellow Creek. Coyote Creek. 

Depth of Depth of _=JC,POCity water at Area. Capacity. water at 
dam site. dam site. 

--- --------- • Feet. Acres. Acre-feet. Feet. Acres. Acre-feet. 
10 180 1,370 10 15 It 90 
20 265 3,595 20 45 390 
30 375 6,975 30 107 1,150 
40 500 11,170 40 222 2,795 
50 640 16,870 50 , 331 5,560 
60 780 23,970 60 460 9,515 
70 995 32,845 , 70 586 14,745 
80 1,180 44,720 80 732 21,333 

90 886 29,425 
100 1,085 39,280 

BEAR LAKE RESERVOIR. 

Most of the storage sites in the lower part of Bear River basin 
have been utilized in connection with hydroelectric power and irri­
gation developments. The largest and best reservoir is Bear Lake 
(lOHB 3), and by means of the present development of this lake 
the entire flow of Bear River below it is regulated as desired. This 
lake lies half in Rich County, Utah, and half in Bear Lake County, 
Idaho. It covers about 21 by 8 miles, besides a large swamp or 
shallow lake at its north end called Mud, Lake. The immediate 
drainage area tributary to Bear Lake is about 250 square miles, 
but by means of a canal from Bear River about 3,000 square miles' 
more· is made tributary to it. 

As early as 1889 9 a reconnaissance of Bear Lake was made, arid , 
later, about 6,000 acres of land adjacent to it was recommended 10 

for a reservoir site and for reservation from sale or settlement. SInce 

9 U. S. Reel. Service Third Ann. Rept., p. 110, 1904. 
10 U. S. Geol. Survey Thirteenth Ann. Rept., pt. 3, p. 451, 1893. 
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that time private interests and the United States Reclamation Serv­
ice 11 have made many detailed surveys of the lake to determine 
its real value as a storage reservoir. In 1901 the Telluride Power 
Co. initiated a plan to use the lake as a reservoir and constructed a 
canal to divert the flood waters from Bear River to the lake for use 
both in developing power and in irrigation. The inlet ~anal built 
by the power company was about 41 miles long and had a drop 
of about 60 feet. It was designed to carry 2,000 second-feet but 
was found to be unsafe for more than 1,000 second-feet on account 
of its steep grade. 

At about the same time the Utah Sugar Co. undertook to build 
another canal from Mud Lake to Bear River, contemplating the 
utilization of the water in its irrigation system and power plant in 
the northern part of Utah. 

The outlet of Bear Lake passes north through Mud Lake and 
through 14 miles of bottom land to Bear River. Although consider­
able work was done in 1902 to construct the inlet canals the carrying 
capacity of the outlet was not improved until 1909. In that year the 
Telluride Power Co. started to dredge this channel and to increase 
its capacity, but it was not conlpleted until 1914, by the Utah Power 
& Light Co., successor to the Telluride Power Co. The new com­
pany also built an~ther inlet canal from Bear River, increasing the 
capacity of the inflow from that source to about 4,500 second-feet, and 
installed a pumping plant on the "causeway" at the north end of 
the lake for drawing down the water in the lake. The capacity of 
the outlet canal was i~creased to 1,200 second-feet or more, and the 
pumping plant has a capacity of 1,500 second-feet under a 13-foot lift. 

The capacity of Bear Lake as a reservoir is approximately 1,375,000 
acre-feet in a drawdown of 21 feet, and the punlping plant will make 
available all water in the lake to that depth, although during a year 
of average flow in Bear River the maximum variation in the lake 
level to equalize the flow would not exceed 3! feet. 

CONDITIONS BELOW BEAR LAKE. 

Along the course of Bear River below Bear Lake the only feasible 
dam sites appear to be in the 50-mile stretch between Soda Point 
and Cache Valley. These dam sites, however, are better suited for 
power developments than for storage reservoirs, because they are in 
comparatively narrow canyons where the storage capacity is small. 
The fall in this section is approximately 1,035 feet, of which 765 feet 
is already utilized in three hydroelectric power plants of the Utah 
Power & Light Co.-525 feet at the Grace plant, 95 feet at the Cove 
plant, and 142 feet at the Oneida plant. From Soda Point down-

11 U . S. Recl. Service Second Ann. Rept., p. 475, 1903. 
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stream for a distance of about 4 miles the river flows through a deep, 
narrow lava gorge having nearly vertical sides, which in many places 
rise more than 100 feet above the water surface. In places the su­
perficial conditions in this canyon indicate good dam sites for the 
development of power. Immediately below this canyon is the 
Grace 'power plant, which utilizes the fall of the stream in Black 
Canyon, and below it is the Cove plant. Below the Cove power 
plant the river valley broadens and the grade is much flatter, thus 
precluding any further power plant above the narrow canyon that 
connects Cache and Gentile valleys. This canyon is about 9 miles 
long and has a total fall of 280 feet, 142 feet of which has been utilized 
at the Oneida power plant, where a gravity-section concrete dam 116 
feet high has been built. The reservoir at this plant has an area of 
450 acres and a working storage capacity of about 14,000 acre-feet. 

There are apparently two or three feasible dam sites in the Oneida 
N arrows, the part of Bear River canyon below the Oneida power 
plant. These sites and those above Grace power plant will prob­
ably be developed as power sites, and the reservoirs formed J>y the 
dams will act as regulating ponds for the power plants. 

The tributaries that enter Bear River between Bear Lake and 
Cache Valley are. short mountain streams that flow in steep, narrow 
canyons. The stream flow is usually torrential in the spring but 
very low during the r.est of the year. None of these streams except 
Cottonwood Creek have any large reservoirs or reservoir sites. 

COTTONWOOD CREEK SITE. 

Cottonwood Creek empties into Bear River at the head of Oneida 
Narrows. It drains a rolling plateau area west of Gentile Valley 
and is used to irrigate about 2,000 acres in the vicinity of Cleveland, 
Idaho. The topography shown on the Preston topographic map 
indicates a dam site (10HC 1) near the center of sec. 25, T. 12 S., 
R. 39 E. Boise meridian. This site has been studied on one or two 
occasions to determine the feasibility of storing water here and in 
Stock. Valley, to the south, for use on lands that might be reached by 
diversions from Battle Creek, the stored water to be led by a short 
tunnel from Stock Valley southward into the Battle Creek drainage 
basin. A dam 50 feet high at this site would create a reservoir having 
a surface area of about 120 acres and a storage capacity of 1,800 
acre-feet. By raising the dam to a height of 100 feet Stock Valley 
would become an arm of the reservoir, and the total surface area 
would be increased to 994 acres and the storage capacity to about 
28,800 acre-feet. 
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RESERVOIRS IN CACHE VALLEY. 

On the small tributary streams that enter Bear River in Cache 
Valley several small reservoirs have been built by the neighboring 
communities for irrigation and domestic purposes. Most of them 
have a capacity of less than 500 acre-feet and are therefore not 
described in detail. Among the larger ones are the Oneida reservoir, 
near Clifton; the Newton reservoir, on Newton Creek near Newton; 
and the Strong Arm Reservoir CO.'s reservoirs, on Battle Creek near 
Treasureton. All these reservoirs have been built because late in 
summer the flow of these streams gets so low that it yields too little 
water to produce successful crops, and therefore a conservation of 
some of the spring floods is necessary to supplement it. 

STRONG ARM RESERVOIRS. 

The Strong Arm Reservoir Co. has two small reservoirs (10RC 1) 
on Battle Creek, the combined capacity of which is about 1,100 acre­
feet. The dam for reservoir No. 1 is in sec. 2, T. 14 S., R. 39 E., 
Idaho, and the dam for No.2 is in sec. 9 of the same township. Both 
of these reservoirs are used for supplemental irrigation and furnish 
water to about 900 acres. 

ONEIDA RESERVOIR. 12 

The Oneida reservoir (10RC 2) is 2 miles northeast of Clifton, 
Idaho, in T. 14 S., R. 38 E., in the north end of Cache Valley. It is 
shown on the United States Geological Survey's topographic map of 
the Preston quadrangle. The basin is a small depression among low 
rolling hills on the bench lands 5 miles northwest of the nearest point 
on Bear River. It is fed by a canal more than 20 miles long, which 
diverts ~ater from Mink Creek, on the opposite side of Bear River, 
and crosses the river canyon by means of an inverted siphon. The 
project is owned by the Oneida Irrigation District and is used entirely 
to supply water for irrigation and domestic purposes. The capacity 
of the reservoir is about 14,000 acre-feet. 

NEWTON RESERVOIR. 

The Newton reservoir (lORC 3) is on Newton Creek in T. 14 N., 
R. 1 W., 3 miles north of Newton, Utah. (See map of Logan 
quadrangle.) The reservoir is in a basin cut by Clarkston Creek in 
a somewhat rolling and broken plain. Its area at full stage is 246 
acres, and the capacity is given as 1,566 acre-feet. The water is con­
fined by two dams, one on each side of a hill at the north end of the 
reservoir. The smaller dam is used as a waste weir. The main dam 
is about 300 feet long and 30 feet high and is constructed of earth. 
This dam was first built about 1872 to conserve the flood waters of 
Clarkston Creek for irrigating about 1,000 acres around Newton, as 

12 This is a separate project from the Oneida power development on Bear River. 
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the entire flow of the creek is used by the farmers of Clarkston 
during the irrigation season. After Aprill all the waters of the creek 
flow into the reservoir for 5 days, then for 15 days the Clarkston 
farmers use it, and so on alternately throughout the season. 

WORM CREEK SITE. 

There is an undeveloped reservoir site (10HC 2) in T. 15 S., R. 40 
E. Boise meridian, on Worm Creek 3 miles northeast of Preston, Idaho. 
Its development has been proposed in connection with an irrigation 
project that involves the diversion of part of the flood waters of Cub 
River through a 5-mile canal extending across the divide between 
Worm Creek and Cub River and emptying into the proposed reservoir. 
The construction of an 80-foot dam at this site would give a storage 
capacity of about 11,000 acre-feet, and the water could be used 
advantageously as a supplemental supply in the present canal systems 
along Worm Creek. 

CUB RIVER SITE. 

Another undeveloped site (10HC 3) is on the left fork of Cub River 
in T. 15 S., R. 41 E. Boise meridian, Idaho, near the head of the river, 
in a small mountain basin known as Willow Flat. The utilization of 
this site to its full capacity of 3,500 acre-feet would require a dam 
85 feet high havin'g a crest length of 410 feet. As the site is above the 
confluence of the right and left forks the water from the right fork, 
if stored in the reservoir, must be conveyed through a pipe line 4~.500 
feet long. 

LOGAN RIVER SITES. 

Owing to the steep slope and the narrowness of Logan Canyon there 
are no large reservoir sites on Logan River. There is a dam site 
(10HC 4) in T. 12 N., R. 2 E., ,Utah, about 5 miles above the mouth 
of the canyon, at which the city of Logan at one time considered 
building a dam. The reservoir thus formed would extend 3 miles 
up the canyon and would have a surface area of about 291 acres and 
a capacity of 9,000 acre-feet. The crest length of a dam 100 feet 
high at this place would be about 800 feet. The city expected to build 
this reservoir to furnish additional water supply for its hydroelectric 
plant, which is a short distance below, and also for additional munic­
ipal supply. 

Two other dam sites have been investigated to some extent by the 
water users on Logan River and the United States Bureau of Recla­
mation. The upper or Twin Bridge site, as it is called, is about three­
fourths of a mile down the river from the mouth of Spawn Creek, near 
the southeast corner of sec. 28, T. 13 N., R. 3 E., Salt Lake base and 
meridian, and the lower site is in the eastern part of sec. 24, T. 12 N., 
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R. 2 E. The lower site would be inundated if the proposed city 
reservoir were built. 

Data on dam sites on Logan River. 
- ---- - - -

Twin Bridge site. Lower site. I 

Area 
I Capacity 

Area Capacity 
Contour. (acres). (acre· Contour . (acres) . (acre· 

feet). feet). 
-- --------, ------,---

25 3 40 50 25 625 
75 15 

I 

490 100 75 3,125 
125 56 2,240 150 125 8,125 
175 I 109 6,390 200 195 16,125 
225 196 14,000 250 280 28,000. 
276 285 26,000 

Crest length of dam 250 feet 
Crest length of dam 275 feet high, about 1,200 feet. 

high, about 1,800 feet. 
I 

BLACKSMITH FORK SITE. 

For a distance of 14 miles above the mouth of Blacksmith Fork 
the canyon is rather narrow, and above this stretch it broadens into 
a small basin, part of which is occupied by the Hardware ranch. A. 
proposed dam site (10HC 5) is in T. 10 N. , R. 3 E., just below the 
mouth of Rock Creek, where the canyon narrows to about 500 feet 
in width. A reconnaissance of this site indicates that a daIn 100 feet 
high would give a storage capacity of approxim.ately 8,000 acre-feet. 
The water from such a reservoir could be used advantageously by the 
present power plant near the mouth of the canyon and also in the 
irrigation systems that now divert water from Blacksmith Fork. 

LITTLE BEAR RIVER SITE. 

Some of the farmers irrigating lands in the valley below A von 
have had an investigation made of a proposed reservoir site (lOHC 5) 
on the east fork of Little Bear River 3 miles above Avon, at the 
mouth of Pole Creek, in sec. 17, T. 9 N., R. 2 E., Salt Lake base and 
meridian. (See map of Logan quadrangle.) A dam 100 feet high 
at this site would form a reservoir having an area of about 150 acres 
and an estimated storage capacity of 7,000 acre-feet. The water is 
to be used on some 4,000 acres in the valley of Little Bear River near 
the towns of Hyrum, Paradise, and Avon. 

MALAD RIVER SITES. 

There are appa'rently no feasible sites on the main course of Malad 
River, but the Malad Reservoir Co. has a developed site (10HD 1) 
on Little Malad River, a tributary stream. This company is con­
structing a 50-foot danl in the northwest quarter of T. 13 S., R. 35 E. 
Boise meridian, and expects to have a storage capacity of about 
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11;000 acre-feet. The flood water will be stored and used'for.irrigat­
ing lands in Little Malad Valley. Some of the water is intended for 
new lands and the remainder for supplementing the pres~nt late 
summer supply, which is insufficient for the lands under the present 
canal systems. 

WEBER RIVER BASIN. 

Weber River is one of the chief streams in the Great Salt Lake 
basin and furnishes water to a large area of agricultural land in Weber, 
Morgan, and Davis counties. As this land adjoins the industrial 
centers of Salt Lake City and Ogden, several attempts have been 
made at different times to extend the irrigated areas by conserving" 
the flood waters of the stream: No detailed survey of the feasible 
storage sites was made, however, until 1919, when the Utah Water 
Storage Association, composed of and financed by the several counties 
interested, Inade a rather extensive investigation. The data thus 
obtained were supplmnented during the summer of 1920 by the 
United States Geological Survey and during 1922-23 by the United 
States Bureau of Reclamation. 

Applications for a number of reservoir sites on Weber River and 
its tributaries have been filed at the State engineer's office, but most 
of the sites are small. 

LARABEE FLAT SITE. 

' In 1910 a water filing was nlade in T. 1 N., R. 8 E. (10HE 1), for 
right to store the flood waters of the upper Weber for developing 
power in the stretch of the river above Oakley and for irrigation in 
the valley areas below. The surface area of the reservoir at full 
stage was given as 520 acres with a 50-foot dam, and the storage 
capacity was estimated to be 12,000 acre-feet. Such a reservoir is 
greatly needed for the further utilization of upper W e~er River, but 
the feasibility of building it is a moot question. The engineer's 
report to the Utah Water Storage Association contains the following 
statement: "The site just below Holiday Park, known as the Larabee 
site, has been surveyed and investigated, but the dam required is of 
excessive length and the foundation i,s very unpromising, being a 
heavy river wash of coarse gravel with indicatio~s of deep-lying 
bedrock." 

BEA VER CREEK SITE. 

On Beaver Creek, which empties into Weber River a little more than 
1 mile above the settlement of Peoa, a survey in the 'southeast quarter 
of T. 1 S., R; 8 E. Salt Lake meridian (lOHE 2) ," was made by the 
Utah Water Storage Association to determine the reservoir possibili-

. ties; The basin above the proposed dam site is a broad, flat meadow, 
and by raising the water surface 55 feet at the dam site the surface 
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area of the reservoir would be about 872 acres. The capacity at this 
depth would be 16,900 acre-feet. The dam site, however, is wide 
and is cut by several river channels and springs, and bedrock is 
probably deep-seated. The dam would be 3,100 feet long, and a 
large area of improved farm land would be inundated (PI. IV). 

ROCKPORT SITE. 

The Rockport site (lORE 3) on Weber River is often mentioned as 
a reservoir possibility, but the results of the work done by the Utah 
Water Storage Association at this site indicate that "the river bottom 
is too wide for an economical dam, and prospect holes reveal the 
existence of coal seams." This site is in the north half of T. 1 S., R. 
5 E., Salt Lake base and meridian, about 1 mile below Rockport, 
and an applIcation was at one time filed on it to store-water for irriga­
tion. The reservoir with a 35-foot dam would have a surface area of 
about 805 acres. The capacity would be about 10,000 acre-feet, and 
part of the water would be diverted from Silver Creek into the 
reservoir through a canal about 27,000 feet long. Much valuable 
farm and ranch land would be inundated. 

ECHO SITE. 

The Echo reservoir site (lORE 4) extends from Coalville down 
Weber River to the proposed dam site in sec. 30, T. 3 N., R. 5 Eo: 
which is about three-quarters of a mile above the mouth of Echo 
Creek. It is the largest feasible reservoir site on the river, having an 
estimated capacity of 62,000 acre-feet, a surface area of 1,333 acres, 
and a maximum depth of 105 feet (PI. V). 

This reservoir site has been considered several times in connection 
with irrigation enterprises, but the high cost of construction is a 
serious handicap. The Park City branch of the Union Pacific Rail­
road parallels the river, and several miles of track would have to be 
taken up with no alternative but to rebuild it east of the proposed 
reservoir, along a rough broken hillside which is cut by numerous 
transverse washes. The wagon road would also have to be relocated. 
The crest length of the proposed dam would be about 2,150 feet, and 
bedrock is at least 65 feet below the surface. Practically all the 
lands to be inundated are now in private ownership, and much of the 
area is good farm land. A recent estimate made by the engineers 
for the Utah Water Storage Association places the cost of developing 
this site at $2,500,000, and plans are being made to build the dam 
through the cooperative efforts of all the water users and landowners 
who will benefit from the stored water. 

79631-24t-wsp 517-5 
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SMITH- AND MOOREHOUSE SITE-: 

,On Smith and Moorehouse Creek in sec. 1, T. 1 S., R. 7 E. Salt 
Lake meridian (10EE 5), about 4! miles above its' confluence . with' 
Weber River, is a small basin which was inv~stigated and filed on in 
1909 'as a reservoir site to be used in connection with a proposed 
water-power development just above the town of Oakley. The site 
was surveyed, and it was found that at full stage a 75-foot dam 
would create a reservoir having a surface area' 01 about 225 acres and 
a capacity of 8,000 acre-feet. A very long. dam would be required, 
and asther'e is no evidence of bedrock the feasibility of the project 
depends on a more detailed study of the conditions governing-the 
foundation . of the dam. . 

CHALK CREEK SITE. 

About 5! miles from Coalville Chalk Cr~ek·' enters The Narrows, 
where in sec. 7, T. 2 N., R. 6 E. (lOHE 6), a ,dam '120 feet high would 
have a crest length of about 1,050 feet: The . surface area of the 
reservoir at this site would be about . 672 acres, and the storage 
capacity would be about 26,000 acre-feet. Practically all the area 
to be inundated is improved ranch land. 

LOST CREEK SITE. 

Construction was started at one time at a dam site on the Left or 
Blue Fork of Lost Creek about 12 miles above Devils Slide, but the 
project cwas abandoned. It was decided by the Utah Water Storage 
Association that a more favorable dam site exists on the stream in 
T. 5 N., R. 5 E. Salt Lake meridian (lOHE 7), about half a mile 
below the junction of the Right 'and Left forks. The storage capacIty 
at this site would be greater, and both forks of the stream would supply 
water. The data obtained by a survey of this reservoir site indicate 
that with a dam 120 feet in height the storage capacity would be 
about 8,000 acre-feet. The area is about 190 acres. (See fig. 4.) 

YELLOW CREEK AND COYOTE CREEK SITES. 

It would be physically possible, without encountering any difficult 
engineering problem.s" to divert water from Bear River. into reservoirs 
on Yellow Creek (lOHB 1) and Coyote Creek (10HB2) , in the Bear' 
Riverbasin, and thence carry it through a canal to the head of Echo 
Creek, in the Weber River basin. . This would add materially to the 
available water supply in Weber River, but the plan involves inter- . 
state water rights and would no doubt meet with strong opposition 

. from water users along Bear River unless means were provided 
to maintain the full amount of water in that stream from other 
sources. 
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OGDEN RIVER SITES. 

Ogden Canyon is a narrow rock gorge that connects Ogden and 
Great Salt Lake valleys, and on this stretch of Ogden River there are 
no feasible reservoir sites. Above the ca~yon on the tributaries of 
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Utah Water Storage Association, 1920. 

Ogden River, however, some investigative work has been done by 
the city of Ogden, by private interests, and by the United States 
Bureau of Reclamation to locate possible storage sites. The best 
reservoir sites appear to be along the South Fork, the largest tributary 
of Ogden River. 



52 W ATERPOWERS ' OF GREAT SALT LAKE BASIN. 

In 1908 the city of Ogden authorized the city engineer to make 
surveys of the reservoir sites on South Fork in order to provide water 
for the increasing demands of the city's growing population. Th~ 
surveys were made, and the ,Magpie, Cobble Creek, and Right Fork 
reservoir sites were pronounced the most feasible. The lands included 
in the reservoir sites in the Ogden River basin are not improved and 
are not valuable for agriculture. 

Righthand Fork site.-A little more than 3 miles above Cobble 
Creek South Fork is divided into the Righthand and Lefthand 
forks. Righthand Fork is the larger of the two, and its course from 
a' short distance above the junction is through a narrow rock gorge 
whose walls are almost vertical for about 60 feet above the stream 
and rather steep above that height. A dam in sec. 34, T. 7 N., 
R. 3 E. Salt Lake meridian (lOHE 8), raising the water surface 180 
feet abov,e the stream bed, would form a reservoir having a surface 
area of 92 acres and a storage capacity of 5,500 acre-feet (PI. VI). 
This site is now controlled by the city of Ogden and is being con­
sidered as a possible source of additional water supply. 

Cobble Creek site.-The Cobble Creek dam site is in sec. 6, T. 6 
N.', R. 3 E. (lOHE 9), just above the mouth of Cobble Creek, about 
1 mile upstream from the Magpie dam site. It has been examined 
several times by different interests, and in 1913 the South Fork 
Reservoir Co. and the city of Ogden attempted to construct a dam 
there. The city's object was to get additional water for city use, 
and that of the reservoir company was to get additional water for 
the irrigated and irrigable lands around Ogden. A contract was 
let for the construction work, and more than $40,000 was spent 
digging a core-wall trench across the canyon. Certain difficulties 
then arose between the contracting parties, and the work was aban­
doned. The dam as planned would have a crest length of 1,300 feet 
and a height of 150 feet. This would forma reservoir having a 
surface area of 427 acres and a capacity of 25,340 acre-feet (PI. 
VI). 

Magpie site.-The Magpie dam site is about 5 miles east of Hunts­
ville, Utah, just above the confluence of Magpie Creek and South' 
Fork (lOHE 10). It is es'timat"ed that a dam on the Hne between 
T. 6 N., R. 2 E., and T. 6 N., R. 3 E., raising the water surface 
160 feet and having a crest length of about 550 feet, would form a 
reservoir having a surface area of 414 acres and a storage capacity 
of 27,040 acre~feet. This reservoir would almost inundate the Cobble 
Creek dam site and would preclude its development (PI. VI), 
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EAST CANYON CREEK RESERVOIR. 13 

The Davis & Weber Counties Canal Co., composed of the early 
settlers in Davis and Weber counties, is one of the oldest irrigation 
companies in Utah. It built the East Canyon Creek reservoir, in 
T. 2 N., R. 3 E. (lORE 1), to insure an adequate water supply to 
its lands during the later part of the growing season, ~hen the natural 
flow of the river is low. This reservoir is the only one that has been 
built in the Weber River basin. The first dam was built in 1896 to 
a height of 58 feet above the outlet. After four years' use it ~ was 
raised 30 feet, and two years later it was raised 12 feet more. The 
capacity of the reservoir was originally 3,850 acre-feet, and this was 
increased by the additions first to 9,000 and then to 14,000 acre-feet· 
The dernand for stored water soon taxed this capacity, and after 
some study as to the best method of enlarging the reservoir the com­
pany on the recommendation of its engineer built a new dam im­
mediately below the old one. The new structure is a concrete 
arch 128 feet long, 190 feet high above bedrock, and 145 feet above 
the outlet. The reservoir capacity was thus increased to 28,000 
acre-feet. 

The water from this reservoir is not only used for irrigation, but 
all of it is available for use through the Devils Gate power plant, at 
the mouth of Weber Canyon, at a time when the natural flow of the 
river is low. 

JORDAN RIVER AND UTAH LAKE BASINS. 

UTAH LAKE.H 

The eastern shore of Utah Lake has figured prominently in all 
projects affecting the water-surface level of the lake. The lands 
that border this shore slope gently and were among the first lands to 
be taken up during the early settlement of Utah Lake valley. 

In 1872 the irrigation canal companies using water from Jordan 
River in Salt Lake County built a dam (lORF 1) in the river for 
the purpose of retaining the high-water run-off in the lake. The 
resultant rise in the lake level flooded the lowland farms on the 
eastern border, and the difficulties that arose culminated in a lawsuit in 
1884. The suit ended in 1885 in a conlpromise by which the lake 
level could be raised "not to exceed 3 feet 3~ inches above the 
point heretofore established and recognized as low-water mark." 
This elevation is, kn'own as the "compromise level" and is 4,488.94 
feet above sea level. 

13 Am. Soc. Civil Eng. Proc., March, 1919; Eng. News, Jan. 2, 1902; Eng. Rec., Sept. 2, 1899. 
14 U. S. Reel. Service First, Second, and Third Ann. Reports; U. S. Dept. Agr. Office Expel'. Sta. Bull. 

'124. 
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Though Utah Lake is in effect a large storage reservoir and serves 
that purpose within the limitations imposed by the" compromise 
level," it is too large and shallow for more effective use. The losses 
by evaporation are far in excess of the amount put to beneficial 
use, and the utilization of the lake for extending the irrigated areas 
within reach of it will depend largely on the ability to reduce these 
losses and to handle the lake water more effectively. The surface 
area of Utah Lake at " compromise level" is 93~000 acres, but its 
usable capacity is more or less uncertain because of the numerous 
springs that rise in the bottom of the lake, in addition to the many 
surface streams that empty into it. It has been estimated by the 
United States Bureau of Reclamation, however, that the lake could 
be so utilized as to deliver 300,000 acre-feet of water annually. 

With the exception of Provo River and Spanish Fork, all the 
streams that empty into Utah Lake are relativoly short and flow 
through steep, narrow canyons. Accordingly, the only places 'where, 
a reconnaissance indicates reservoir possibiliti~s are on American ' 
Fork near its confluence with Deer Creek and on Hobble Creek 
about 3~ miles above Springville, Utah. 

AMERICAN FORK SITE. 

Applications for the site on American Fork have been filed at dif­
ferent times, but no construction work has been done on it and no 
detailed study of the conditions governing the foundation has been 
made at the dam site. Data obtained in the course of the topo­
graphic survey of American Fork canyon made by the United States 
Geological Survey in the summer of 1920 indicate a possible dam 
site in T. 4 S. , R. 3 E. (not yet surveyed), about a quarter of a mile 
below the mouth of Deer Creek (lOHF 1). At this place the canyon 
is about 660 feet wide ~t a height of 160 feet above the creek bed. 
A dam of the height indicated would form a reservoir having a surface 
area of 140 acres and an estimated capacity of 7,000 acre-feet. All 
water stored in this reservoir could be used very advantageously for 
the development of power through the two power plants already 
built in the canyon and would also be very beneficial to the irriga­
tion projects that divert water from the creek below the canyon. 

HOBBLE CREEK SITE. 

Data from the topographic survey of Habble Creek indicate that 
perhaps the most feasible place along that stream for a storage dam 
is in sec. 32, T. 7 S., R. 4 E. Salt Lake meridian (10HF 2), about 
one-tenth of a mile above the power plant of the city of Springville. 
At this point a dam 130 feet high would have a crest length of about 
800 feet. The surface area of the reservoir would be about 180 acres 
and the estimated capacity would be 7,200 acre-feet, all of which 
could be used for both power and irrigation. 
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A. VIEW DOWN SOUTH FORK OF OGDEN RIVER TOWARD COBBLE CREEK DAM SITE. 

B. DIVERSION DAM OF PIONEER PLANT IN OGDEN CANYON, NEAR OGDEN. 
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PROVO RIVER SITES. 

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

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

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

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

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



56 WATgR. POWERS OF GREAT SALT LAKE 03ASIN. 

old water level as much as 40 feet when the reservoir is full, and by 
outlet pipes, which lower it 10 to 14 feet below the natural low-water 
point when the stored water is drawn out. The dam at Trial Lake 
has a crest length of 600 feet and is 45 feet high. It is a rock fill and 
earth structure, through which a steel pipe passes for the outlet. 
The other dams are of the same general type. The rated storage 
capacity of the three lakes is 8,500 acre-feet. All the water stored 
in these lakes is used on lands in Utah Lake valley. If Lost, Hay­
stack, and North Fork lakes w~re utilized in a similar manner, their 
total estimated storage capacity would be 4,700 acre-feet. 

Several other small reservoirs have been built on the headwaters of 
Lake, Center, and Daniels creeks, tributaries . of Provo River, f.or 
irrigating the lands adjacent to Heber an d Charleston. 

STRA WBERRY RESERVOIR.t5 

No reservoir sites are available on Spanish Fork or its tributaries, 
but the United States Reclamation Service developed the Strawberry 
reservoir by building a dam in sec. 3, T. 4 S., R. 11 W. Uinta meridian, 
on Strawberry River, in the Colorado River basin, and by means of 
a tunnel 19,900 feet long brings the stored water into Sixth Water 
Creek, a tributary of Diamond Fork. From Diamond Fork the 
water flows into Spanish Fork and is used on lands in the southern 
part of Utah Lake valley. The capacity of this reservoir is about 
250,000 acre-feet, and during the irrigation season aU the stored 
water could be used above the irrigation diversions to develop power. 
(See fig. 5.) 

MOUNT NEBO RESERVOIR.t6 

Salt or Currant Creek, after emerging from its canyon near Nephi, 
flows northward through two small valleys separated by a iow range 
of hills through which the stream has cut a short narrow canyon, 
making a good dam site at the outlet of the upper valley. In 1895 
the Mount N ebo Irrigation Co. constructed a 30-foot dam in sec. 6, 
T. 11 S., R. 1 E. (lOHF 2), to store the surplus waters of the creek 
for use on lands in Goshen Valley, at the south end of Utah Lake. 
The reservoir thus formed is about 5 miles long and three-quarters of 
a mile in average width. It has a capacity of at least 19,000 acre­
feet, but the full capacity has never been utilized. 

JORDAN RIVER. 

The flat grade and tortuous course of Jordan River through the 
low valley lands that lie between Utah Lake and Great Salt Lake 
preclude any storage on the stream. It is chiefly valuable for irriga-

15 Annual reports of U. S. Reclamation Service. 16 Eng. News, Dec. 3, 1896. 
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tion, although a small power plant has been built in Jordan Narrows, 
a short canyon cut through the foothills that separate Utah Lake 
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and Great Salt Lake valleys. Several large irrigation canals divert 
water from Jordan River in this canyon and carry it to lands in Great 
Salt Lake valley south and west of Salt Lake City. The flow of the 
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river is regulated within certain limits by a dam at the head of the 
N arrows, which makes use of Utah Lake as a reservoir. 

The principal tributaries of Jordan River drain the west slopes of 
the Wasatch Range east and southeast of Salt Lake City. Named in 
downstream order they are Little Cottonwood, Cottonwood, Mill, 
Parleys, and City creeks. AU these streams are comparatively 
short and flow through steep, narrow, rugged canyons that are not 
suitable for storage reservoirs. 

LITTLE COTTONWOOD CREEK SITES . 

• White Pine Lake, the source of White Pine Fork, and Red Pine 
Lake, the source of Red Pine Fork, both tributaries of Little Cotton­
wood Creek, have at times been considered for reservoirs by private 
irrigation interests. The lakes are very small, however, and would 
furnish at most a storage capacity of only a few hundred acre-feet. 

COTTONWOOD CREEK SITES. 

Cottonwood Creek rises in a number of small lakes, and as early as 
1889, in anticipation of the use of the largest of these lakes for a 
possible water supply for Salt Lake City, three of them were with­
drawn by the Federal Government from all forms of disposal for 
reservoir purposes. Salt Lake City has recently developed two 
storage sites on these lakes-the Twin Lakes site (10RR 1) and the 
Phoebe and Mary lakes site (lORR 2). The reservoirs at both of 
these sites are more than 5,000 feet higher than the city. Each one 
has a concrete dam about 70 feet high, and their combined storage 
capacity is 1,680 acre-feet. 

At Reynolds Flat, on · Cottonwood Creek just above the mouth of 
Mill D South Fork, the canyon broadens and the grade of the stream 
flattens. A dam (lORR 1) built across the canyon at the lower end 
of this flat and having sufficient height to raise the water surface 160 
feet at the dam would have a crest length of approximately 650 feet. 
The resulting reservoir would have a surface area of about 197 acres 
and a possible capacity of 12,000 acre-feet. A natural spillway could 
be provided from the south side of the reservoir about half a mile 
above the dam over a low pass into Mill D South Fork. The road 
now following the creek could easily be changed to avoid the dam by 
extending it up Mill D South Fork across this pass and along the 
south side of the reservoir. 

N ear the Argenta mine, I! miles below the Reynolds Flat dam 
site, is another possible dam site (10RR 2), where a dam high enough 
to raise the water 250 feet would have a crest length of about 1,050 
feet. The resulting reservoir would have an area of 180 acres and 
an estimated capacity of 15,300 acre-feet. Both of these reservoirs 
would be expensive to build, but they could be used advantageously 
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by Salt Lake City for additional water supply and also for the 
generation of power through the two power plants farther down the 
canyon and in the stretch of the canyon between the upper power 
plant and the reservoir sites. 

MILL CREEK SITE. 

The narrowness and steep grade of :Mill Creek canyon preclude the 
existence of any large reservoir sites in it. Salt Lake City in plan­
ning for additional water supply has considered to some extent the 
building of a dam at the lower end of Taylors Flat, on Mill Creek 
(lOHH 3). A dam 115 feet high at this place would have a crest 
length of approximately 555 feet. The resulting reservoir would be 
comparatively small, having an area of only about 30 acres and a 
storage capacity of about 1)00 acre-feet. The cost of the dam 
would be excessive for the amount of water stored, but the project 
may be feasible to provide water for municipal use, as for that pur­
pose the item of cost has a somewhat greater range than for an irriga­
tion or a water-power proj ect. 

PARLEYS CREEK RESERVOIR. 

The Park City branch of the D enver & Rio Grande Western Rail­
road from Salt Lake City passes through Parleys Canyon, and as the 
expense of moving this stretch of track would have to be added to 
the cost of building a reservoir in the canyon there are no r eservoir 
sites here large enough to warrant the cost of development. How­
ever, a r eservoir has been formed at the mouth of Mountain Dell 
Creek, above the canyon, where the railroad bears away from the 
stream for some distance. The dam (lOHI-I 3) is a multiple-arch 
reinforced-concrete structure 100 feet high and 400 feet long. The 
surface area of the reservoir is 36 acres, and the storage capacity is 
about 850 acre-feet. The dam was built in ' 1916-17 by Salt Lake 
City at a total cost of $116,258.86, or $138 an acre-foot of storage 
capacity. The city now contemplates raising the h eight of the dam 
40 feet, thus increasing the reservoir capacity to about 3,000 acre-feet. 

CITY CREEK SITES. 

City Creek is the smallest of the important tributaries of Jordan 
River, and the entire flow of the stream is controlled by Salt Lake 
City. However, the entire flow can not be utilized for municipal 
purposes, because there are on the creek po available reservoir sites 
large enough to control the spring freshets. At present the city has 
in the canyon a small concrete distributing reservoir with a capacity 
of about 16 acre-feet (lOHH 4). 



60 WATER, POWERS OF GREAT S.<U,T LAKE ;SASIN. 

WILLARD, FARMINGTON, AND BOX ELDER CREEKS AND STREAMS 
IN TOOELE AND RUSH VALLEYS. 

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

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

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

On the South Fork of Box Elder Creek, about 4 miles from Mantua, 
the stream passes through a narrows locally known as Devils Gate. 
A 65-foot dam having a crest l€ngth of 181 feet has been built at this 
point (lORA 1), and the resulting reservoir has a surface area of 16\5 
acres. This site was developed for supplementing the flow of the 
creek .during the late summer irrigation season, and all the water, 
about 2,800 acre-feet, is to be used on lands adjacent to Brigham. 
The water may also be used for developing power before it reaches the 
irrigation diversion gates. 

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



SUMMARY. 

Reservoirs in Great Salt Lake basin. 

Name. Designation. Drainage basin. Source of supply. Location. Height of I r!~~r~~!~ Capacity 
dam (feet). I (acres) . (acre-feet). Use. 

Strawberry _________ 9BB L ___ ___ Colorado River ,, __ Strawberry Creek ____ _______ Tps. 3 and 4 S., R. 11 W., Uinta 
meridian. 

T. 8 N., R. 1 W., Utah ___ ______ _ Devils Gate ___ _____ 10HA 1. ____ _ Box Elder Creek __ South fork of Box Elder 
Creek. 

NeponseL _________ lORB 1 _____ Bear River ____ ____ Bear River ____________ _____ _ T . 8 N., R. 7 E., Utah _________ _ 
Bear Lake __________ 10HB 3_ . _____ ____ do __ ____ _____ _ _____ do ___ __ ___________ ____ __ Utah and Idaho ___ ____ _______ __ _ 

~~:~~~~~i~~===== !gilg t===l== ==~~============ ~~~:~~~~~;~~===== = === == ~: H t:,~.~~!:.:, ijfFJ_=_=== = == ~ 
Oneida _____________ 10HC 4 __________ _ do _____ _______ Bear River ___ ____________ __ _ 
Malad _____ ____ ____ 10HD L ____ _____ do ___ ____ __ ___ Little Malad RiveL ____ ___ _ 
East Canyon ___ ____ lORE L_: __ _ Weber River ___ ___ East Canyon Creek ______ __ _ 
Utah Lake ______ ___ 10HF 1. ___ __ Jordan River ___ ___ Streams in Utah Lake valley. 

T. 13 S., R . 40 E., Idaho ___ ___ _ _ 
T. 13 S., R . 35 E., Idaho __ _____ _ 
T. 2 N ., R. 3 E., Utah __ ____ ___ _ 
Tps. 6, 7, 8, and 9 S., R. 1 E., 

Utah. 

71 

65 

26 
Natural 
causeway. 

34,20 
35 
30 

145 
50 

190 
«) 

8,200 

165 

1, 043 
107,500 

246 

450 
325 
400 

93,000 

T . 11 S., R. 1 E ., Utah__ __ ___ ___ 30 1,620 Mount Nebo __ ___ __ 10HF 2 ______ Utah Lake ______ __ Salt Creek ________ ___ ______ _ 
Smalliakes _________ 10RG L _____ __ __ do _____ __ ____ _ Provo River _______ _____ ___ _ Unsurveyed _______ ________ __ __ __ ___ ___ _______________ _ 

Tps. 2 and 3 S., R. 3 E., Utah __ __ __ __________________ _ 
T. 2 S., R. 3 E ., Utah___ __ ______ 100 36 

Smalliakes _________ 10HH 1,2 ___ Jordan River ___ ___ Cottonwood Creek _________ _ 
Mountain DeIL ___ 10RR 3 ___ __ _____ do __ ____ ___ ___ Parleys Creek __________ ____ _ 

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

250,000 Power and irrigation. 

2,800 Irrigation. 

8, 701 DO.b 
1,400,000 Power and irrigation. 

1,100 
4,000 
1,566 

14,000 
7,600 

28,000 
300,000 

Do.· 
Irrigation. 
Irrigation and domestic 

supply. 
Power and irrigation. 

Do. 
Do. 

Irrigation. 

19,000 Do. 
8,500 Do. 
1,680 City. 

850 Do. 

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



Reservoir sites in Great Salt Lake basin. 

Name. Designation. River basin. Source of supply. Location. 

Mantua __________________ lOHA L _______ Box Elder Creek __ Box Elder Creek _____ ___ ______ _____ ___ T. 9 N., R. 1 W., Utah _____________ _ 

Yellow Creek _____________ lOHB L _____ __ Bear River ________ Bear RiveL __________________________ _ T. 13 N., R . 121 W., Wyoming _______ _ 
Coyote Creek _____________ 10HB 2 _____________ do ___ ___________ ____ do ________ ________ _____ ___ ________ _ T. 14 N., Rs. 120 and 121 W., Wyoming 

Tps. 17 and 18 N., R. 120 W., Wyom-Narrows (Woodruff) ______ 10HB 3 _____________ do __________________ do ________________________________ _ 
ing. 

Twin Creek _____________ _ 
Cottonwood Creek ______ _ 
Worm Creek ____________ _ 
Willow FlaL ____________ _ 
Logan River (Twin) 

lOHB 4 __________ ___ do ______________ Twin~reek _____________________ . ____ _ 
lOHC L ____________ do _____________ Cottonwood Creek ___________________ _ 
lOHC 2 ____________ do _____________ Worm Creek _____________________ ___ _ _ 
lOHC 3 _____________ do ____ ____ _____ Cub River _________ ___ _______ __ ______ _ 
lOHC 4 _____________ do _____________ Logan River _____ ___ ____ _____________ _ 

T. 21 N., R. 120 W., Wyoming _______ _ 
T. 12 S., R., 39 E., Idaho _____________ _ 
T. 15 S., R. 40 E., Idaho _____________ _ 
T . 15 S., R. 41 E ., Idaho _____________ _ 
T 13 N., R. 3 E., Utah ______ ___ __ ____ _ 

Bridge. 
Logan River ________ ___ __ _ 

Do __________________ _ 
lOHe 4 _______ ~ _____ do __________________ do ________ ___ ______________________ T . 12 N., R. 2 E., Utah ______________ _ 
10HC 4 _____________ do __________________ do ______________________________________ do _______________________________ _ 

Blacksmith Fork ________ _ 
Little Bear River ________ _ 

10HC 5 _____________ do _____________ Blacksmith Fork ___ _____________ _____ _ T.10 N., R. 3 E., Utah ___ ___________ _ 
lOHC 6 _____________ do ____ ___ ___ ___ East Fork of Little Bear RiveL ______ _ T.9 N., R . 2 E., Utah _______ __ ______ _ 

Larabee Flat _____________ lOHE L _______ Weber RiveL _____ Weber RiveL _________________________ T. 1 N., R . 8 E ., Utah __________ __ ___ _ 
Beaver Creek _____________ lOHE 2 _____________ do _____________ Beaver Creek _________________________ Tps. 1 and 2 S., Rs. 5 and 6 E., Utah_ 
RockporL ________________ lOHE 3 __ __ ____ __ ___ do _____________ Weber River __________________________ T . 1 N ., R . 5 E., Utah _______________ _ 
Echo _____________________ lOHE 4 _______ __ ____ do __________ ________ do _________________________________ Tps. 2 and 3 N., R. 5 E., Utah _______ _ 
Smith and Moorehouse ___ lOHE 5 _____________ do __ ~ __________ Smith and Moorehouse Creek _________ T. 1 S., R. 7 E., Utah ________________ _ 
Chalk Creek ______________ lOHE 6 ____________ .do ___________ __ Chalk Creek __________________________ T. 2 N., R. 6 E., Utah _______________ _ 
Lost Creek ____ ___________ 10HE 7 _____________ do _____________ Lost Creek ____________________________ T. 5 N., R. 5 E., Utah ___________ ~ ___ _ 
Right Fork _______________ lOHE 8 _____________ do ____ __ _______ Ogden RiveL _________________________ Tps. 6 and 7 N., R. 3 E., Utah _______ _ 
Cobble Creek____________ _ lOHE 9 _______ ___ ___ do __________________ do ______________________________________ do ________________________________ _ 
Magpie ___________________ 10HE 10 ____________ do _________________ _ do ______________________________________ do ________________________________ _ 

Deer Creek _______________ lOHF L _______ Utah Lake ________ American Fork ______________________ __ T. 4 S., R. 3 R., Utah ________________ _ 
Hobble Creek ____________ 10HF 2 _____________ do ______ ______ _ Hobble Creek _________________________ T. 3 S., R. 4 E., Utah ________________ _ 
Bates _______ c _____________ 10HG L ___________ do ____ _____ ___ _ Provo RiveL _______ ___ ____ __ _________ T. 2 S., R. 5 E., Utah __ ___ ___________ . 
Deer Creek _______________ lOHG 2 ___________ _ do __________________ do ___ _______ ____ _________________ __ T. 4 S., R. 4 E., Utah ________________ _ 
Reynolds Flat. ____ _______ lOHH L ___ ___ Jordan RiveL _____ Cottonwood Creek ___ ____________ _____ '1' . 2 S., R. 3 E., Utah ______________ __ _ 
Argenta _________ _______ __ lOHH 2 ____________ do ____ __ ____ ___ __ ___ do ____ _____ ___ ___ ___ __ ___ __ ________ T . 2 S., R . 2 E., Utah ________________ _ 
Taylor's FlaL ____________ lOHI! 3 ______ __ ___ _ do ___ _________ _ Mill Creek __ __ ____ __ ___________ _______ T. 1 S., R. 2 E., Utah ____ __ __________ _ 

~ 
- t-:) 

Approx- Approx-
imate imate Capacity 

height of 
dam (feet). 

area 
(acres). 

(acre-feet). 

20 a 400 4,000 
~ 
> 
1-3 

130 1,200 44,700 t;j 
120 1,985 39,200 ~ 
100 3,600 147,000 I-d 

25 853 5,850 0 
100 994 28,800 ~ 
80 215 11,000 t;j 
85 75 3,500 t:d 

275 285 26,000 00 

100 291 9,000 
0 

250 280 28,000 
~ 

100 170 8,000 ~ 
100 160 7,000 ~ 

t;j 

349,050 > 
1-3 

50 520 12,000 

~ 60 872 16,870 
35 805 10,000 

115 1,333 62,000 1-3 
75 225 8,000 

120 672 26,000 t"" 
120 190 8,000 > 
190 92 5,500 ~ 
150 427 b25,340 t;j 

170 414 27,040 tQ 
175,410 > 

00 
H 

160 140 7,000 .Z 
130 180 7,200 
120 380 20,000 
125 /1730-1740 88,000 
160 197 12,000 
250 180 15,300 
120 30 1,100 



~u~~~":.i;mt~ i::::::::: :::::::::: :::::: ~"t~OL,",e:::::::: . "-'Qd~~Ri,,-e,~:::::::::: :::: :::::::::::: ¥~~S~.·~~~ ie ~ u tab: ::::::: ::::: ::::\ ~~ ~ ~ ~ ~ ~ ~ iii ~ ~ ~ ~~, ~ 330 ~ 1---1:-:-: :_00_ 

Grand totaL __________________________________________________________________________________________ ________________________________ --I _ _ _ ___ _ _ _ __ _ _ _ _ _ _ _ _ __ _ 671,660 

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

I 

NOTE .-In addition to the above sites there are several possible dam sites in Bcar River canyon between Soda Springs and Cache Valley. Applications for four of these sites 
have now been filed for power development, and tne storage behind the proposed dams will probably total 111,000 acre-feet or more, which will be used for power-plant regulation 
and for irrigation below. 
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DEVELOPED WATER POWER. 

GENERAL FEATURES. 

The hydroelectric sites in the Great Salt Lake basin are rather 
intensively developed, especially in that part of the basin lying in 
Utah, where the settlement and industrial growth are greatest. On 
practically every stream flowing from the west slope of the Wasatch 
Range that is large enough to permit the economical development of 
power there is one or more hydroelectric power plants. The basin 
contains 50 of these plants, which at the end of 1923 had a total 
installed water-wheel capacity of 225,149 horsepower. Most of these 
plants are small, as it has only been within the last 12 years that 
the larger plants, on lower Bear River, have been built. 

Summary of developed power sites in Great Salt Lake basin at end of 1923. 

Drainage basin . 

Installed 
water-

Number wheel 
of plants. capacity 

(horse­
power). 

-----------------------------------------------1----------
Bear River ___ ~ __ _ _ _ ___ __ _ __ _ __ _ _ _ _ _ _ _ __ _ _ __ ___ _ _ __ _ _ __ _ ___ _ __ _ __ _ ___ ___ ____ _ _ _ __ _ _ _ _ 16 147,278 
Weber River __ ____ __ _ _ _ _ __ _ _ _ _ __ _ _ _ ___ _ __ _ ___ _ ___ _ ___ _ __ ____ ___ _ __ ____ _ __ _ __ _ _ _ _ __ _ _ 4 21,450 
Jordan River and Utah Lake_ _______________________________________________________ 24 52,134 
Willard, Farmington, and Box Elder creeks and streams in Tooele and Rush valleys_ 6 4,287 

--5-0 I 225, 149 

------------------ ----------------------- ----'-------

In the upper part of the Bear River basin the settlement and in­
dustrial growth have not been great and the market for electrical 
power is small. The largest town above Bear Lake is Evanston, 
Wyo., which has a population of 3,479 (1920). Its electrical energy 
is supplied from a municipal steam-generating plant. At Cokeville, 
Wyo., the next largest town, which has a population of 430, a small 
hydroelectric power plant has been built on Pine Creek. This is the 
only hydroelectric plant in the upper Bear River basin above Bear 
Lake. 

In Bear Lake valley numerous small mountain streams enter Bear 
Lake from the west, south, and east, and others enter the lower end 
of the valley north of the lake from the east and from the west. All 
these streams are short, . and except on a few their run-off is wholly 
dependent on the natural precipitation on their small drainage areas. 
They usually have a high-water period in the spring, when the snow 
is melting rapidly, and a very low flow late in the summer and through 
the remainder of the yeaJ;'. For this reason these streams as a whole 
are not suitable f<1r any comprehensive power development. 

There are several small towns along the south and west shores of 
Bear Lake, some of which were founded as early as 1864, but they 
were without electrical energy until about 1910. Laketown, Utah, 
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on the south shore of the lake, has a population of about 300. It is 
a farming and ranching community, and its small demand for power 
was originally supplied by a generator installed in a flour mill on 
Laketown Creek. The waterway for this .flour mill is an irrigation 
ditch that extends up the creek to a point about half a mile above the 
mill and divides into three irrigation laterals below the mill. . The 
diversion is effected by a low timber dam, and the main ditch is about 
4 by 2- feet. This service was discontinued in 1914, and the town has 
since been supplied with energy by an extension of the transmission 
system of the Swan Creek Electric Co. from its hydroelectric plant 
on Swan Creek, about 12 miles northwest. 

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

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

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

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

a., amperes. 
d. c., direct current. 
e. m. f., electric motor force. 
hp., horsepower. 
kv., kilovolts. 
kva., kilovolt-amperes. 
kw., kilowatt. 
Q50, flow available 50 per cent of the time. 
79631-24t-wsp 517-6 
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Q90, flow available 90 per cent of the time. 
r. p. m., revolutions per minute. 
sec.-ft., second-feet. 
v., volts. 
w. hp., water horsepower. 

BEAR RIVER BASIN. 

McNEICE PLANT (10HB 1). 

Location and plan of development.-On Pine Creek about 8 miles from Coke­
ville, Wyo. Entire development in SW. i sec. 35, T. 25 N., R. 118 W. sixth 
principal meridian. Small diversion dam turns water into ditch along left bank 
of creek. Steel penstock leads to power house. 

Ownership and market.-Owner, Cokeville Light & Power Co. Market, 
town of Cokeville. 

Chronologie summary.-Built in 1917 by Irwin McNeice. Put in operation 
in October, 1917. Sold to Cokeville Light & Power Co. in 1918. Substation 
built in 1918 by Cokeville Light & Power Co. 

Water supply.-Source of water, Pine Creek. Rights acquired through State 
engineer of Wyoming. Permit issued for 38 sec.-ft. Developed capacity of 
plant about 11 sec.-ft. No regulation of stream flow. Estimated Q90 flow 
11 sec.-ft., corresponding power capacity 90 hp. Estimated Q50 flow 16 sec.-ft., 
corresponding power capacity 130 hp. 

Hydraulic features.-Dam, timber crib; crest length, 75 ft.; height, 4 ft. 
Conduit, ditch 855 ft. long on hillside, connects with steel penstock extending 
down hillside to power house. Tailrace, open channel. 

Power house and transmission system.-Power house, lumber; built to furnish 
quarters for operator as well as to house machinery. Installation, one 100-hp. 
Hydraulic Turbine Co.'s turbine direct-connected to one 90-kva. 1,200 r. p. m. 
Allis-Chalmers generator with exciter generator on opposite end of shaft. One 
Woodward 1,200-ft.-pound oil-pressure governor. Three 25-kva. oil-filled self­
cooled single-phase Allis-Chalmers transformers. Static head at plant 103 ft. 
Water capacity of turbine approximately 11 sec.-ft. Current generated at 
2,300 v., stepped up to 13,000 v. and transmitted to Cokeville. Transmission 
line 25-ft.' cedar poles 300 ft. apart with No. 10 galvanized-iron wire. Voltage 
stepped down to 2,300 v. at substation for distribution. 

SWAN CREEK PLANT (10HB 2). 

Location and plan of development.-In Rich County, Utah, near Garden City, 
about 1 mile from west shore of Bear Lake, in sec. 6, T. 14 N., R. 5 E. Salt Lake 
meridian, near mouth of Swan Creek canyon, above the irrigation ditches. 
Diversion dam in Swan Creek; canal leads along north side of creek to power 
house. 

Ownership and market.-Owner, Swan Creek Electric Co. Market, small 
towns and summer resorts on south. and west sides of Bear Lake. 

Ch;onologic summary.-Present plant built about 1915 by Swan Creek Elec­
tric Co. 

Water supply.-Sourceof water, Swan Creek. Rights acquired through 
application to State engineer of Utah. Stream largely spring-fed and has 
uniform flow. Estimated Q90 and Q50 flows 45 sec.-ft.; corresponding power 
capacity 540 hp. 

Hydraulic features.-Dam, crude timber structure. Conduit, canal 2,600 ft. 
long on north side of creek. Wooden-stave pipe penstock extends to power house. 
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Power house and transmissionsystem.-Power house, small rough lumber 
building at head of main irrigation canal. Installation, one 24-in. 140-hp. 
Victor turbine and one 75-kw. generator. Static head at plant 150 ft. 

PARIS PLANT (lOHB 3). 

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

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

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

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

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

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

OLD GRACE PLANT (lORC 1),17 

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

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

Chronologie suinmary.-Construction started in 1906 and completed in 1908. 
Plant built by Telluride Power Co. Sold to Utah Power & Light Co. in later 
part of 1913. 

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

Hydraulicjeatures.-Dam, overflow ti~ber crib; crest length, 160 ft.; height 38 
ft. above stream bed, with 6 ft. additional by use of flashboards. Intake, center 
line 10 ft. below crest of dam; 11 ft. 5 in. in diameter, tapering to 81 ft. in first 
40 ft. Protected from ice and debris by stop-log rack and heavy screen. Con­
duit, upper 4,187 ft. Oregon fir wooden-stave pipe 8! ft. in diameter; remainder 
riveted steel pipe i-inch thick, made in three sections-upper, 6,542 ft. long and 
8! ft. in diameter; middle, 6,542 ft . long and 8 ft. in diameter; and lower, 6,544 ft. 
long and 7! ft. in diameter. Pipe line follows natural ground surface with excep­
tion of few slight cuts. Most of it uncovered. Seven high points in line equipped 
with 10-in. air valves; four low points with drain valves. Placed in wooden 
saddles spaced 8 ft. apart. Full carrying capacity 450 sec.-ft. ' Steel surge tank 
on concrete foundation connects pipe line with penstocks. Tank 71 ft. high 
and 50 ft. in diameter. Penstock, riveted steel pipe about 2,700 ft. long laid in 
shallow trench in lava rock. Diameter 7! ft. at top and 6 ft. at bottom; i in. 
thick at top, 1ft in. thick at bottom. Penstock terminates in a Y, each branch 
of which leads to a hydraulic turbine controlled by a 48-in. hydraulically operated 
gate valve. Tailrace is a concrete tunnel emptying into the river immediately 
below the power house. 

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

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

NEW GRACE PLANT (lORC 2).18 

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

18 Jour. Electricity, Power, and Gas, May 8,1915. 
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River in NE.j sec. 1, T. 10 S., R. 40 E. Boise meridian. Pipe line leads from the 
north end of the dam southwestward across the river to the power house, which · 
adjoins. the old Grace power house, in the SW. t sec. 21. 

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

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

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

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

Power house and transmission system.-Power house, "hyrib" and plaster 
walls with structural-steel frame and reinforced-concrete substructure. Di­
mensions, 115t by 53t ft. by 65 ft. high. Roof is covered with asbestos shingles; 
window sashes all metal; equipped with 80-ton motor-operated crane. InstlOtlla­
tion, three 17 ,OOO:-w; hp. I. P. Morris vertical-shaft turbines with double motor­
driven triple pumps and oil fillers. Water wheels designed to operate under 
482-ft. head and deliver 11,000 kw. each, when using 320 seC.-ft. of water. Ef­
fective head is 480 ft.; static head, 524 ft. Electrical equipment is all made 
by Gene~alElectric Co. and consists of three type AlB 12,222-kva. 514-r. p. m. 
1l,000-kw. 6,600-v. generators; three type MPC 6-55-kw. 514-r. p. m. 250-v. 
compound-wound v€rtical exciters; one 250-v. 55-kw. motor-driven exciter; 
three-section bench board and 12-panel vertical switchboard controlling gener­
ators and station equipment. One 44,000-v. and two 130,OOO-v. 3-phase out­
going transmission lines. All transformer equipment is outdoor type. 

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

COVE PLANT (lORC 8). 

Location and plan of development.-In Bannock County, southeastern Idaho, 
at the upper end of Gentile Valley, about 132 miles north of Salt Lake City 
(PIs. III and X). A diversion dam in Bear River less than half a mile below the 
Grace power house turns the water into a flume along the east bank of the river. 
This flume leads to the power house, which is 1 t miles below the dam. Dam in 
NW. t sec. 28, and power house in NW. t sec. 33; all in T. 10 S., R. 40 E. Boise 
meridian. 
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Ownership and market.-Owner, Utah Power & Light Co. Market, all territory 
served by Utah Power & Light Co. (See old Grace plant, p. 67.) 

Chronologie summary.-Construction started in May, 1916, and completed 
October 15, 1917. Plant built by Utah Power & Light Co. 

Water supply.-Source of water, Bear River. Rights acquired for 1,500 
sec.-ft. and 4,000 acre-ft. of storage through permits issued by the State engineer 
of Idaho in March, 1916. Stream flow is regulated by storage in Bear Lake, 
also small amount of regUlation from the pond above diversion dam. Estimated 
Q90 flow 900 sec.-ft.; corresponding power capacity about 7,100 hp. 

Hydraulic features.-Dam, ogee section, reinforced concrete, crest length 141 
ft., height 21 t ft., with 5 ft. additional by use of flashboards, designed for flood 
capacity of 9,000 sec.-ft. At west end and extending 175 ft. beyond is a rock 
and gravel embankment having a concrete core wall and 18 in. of riprap on 
the upstream face. The crest of this embankment is 10 ft. higher than the 
dam. An ice chute at the east end of the dam next to the intake is provided 
for disposing of ice that collects at the screens. Intake, reinforced-concrete well 
20 ft. deep, with five 15-ft. bays opening into it. Each bay has a 12 by 19 ft. 
opening equipped with structural-steel screens. Outlet is 20 ft. wide and opens 
into a concrete-lined canal, equipped with a Taintor gate. Conduit, first 424 ft 
beyond intake basin is concrete-lined canal section with reinforced-concrete' 
spillway section 244 ft. long over west bank to the river; crest of this spillway 
is 11 ft. higher than bottom of canal and same elevation as top of flashboards 
on dam. Remaining 5,700 ft. of conduit is flume built of reinforced-concrete 
saddles at 6-ft. centers and lined with lumber. Floor of flume for tangent 
sections is 5-in. lumber, for curved sections reinforced concrete 7! in. thick. 
Sides of 3-in. lumber at top, increasing to 5 in. at the bottom; outside width of 
flume 21 ft. 7 in. A freeboard of 3 in. is maintained by increasing the depth 
of flume, providing a water depth of 12 ft. ! in. at the upper end and 13 ft. 
101 in. at the lower end. Last 300 ft. ,of flume passes through a reinforced­
concrete spill basin with floor sloping to the center of west side, where a 50-ft. 
wasteway channel leads to the river. Th~ flume section through this basin has 
lower sides, and if the turbine gates are closed the surplus water spills over the 
edge of the flume. The elevation of these sides is 1 ft. below the top of the 
flashboards of the dam. A steel-pipe penstock 12t ft. in diameter and 557 ft. 
long extends from the end of the flume to the power house. The tailrace beyond 
the power house changes from a concrete canal section 21! ft. wide.to an earth 
section 190 ft. wide, leading to the river. The floor of the concrete section is 
16! ft. lower than the rest of the stream bed. This forms a pond, which serves 
as the draft-tube seal. 

Power house and transmission system.-The power house differs in many 
respects from the usual power house. The substructure is concrete, and the 
third floor might be called the ground floor. In general, plan of the structure 
is L-shaped. The main building is the longer leg of the L, and a tower extends 
above the second floor at the end of the shorter leg. The inside dimensions of 
the main huilding are 26! ft. by 44 ft. 7 in. by 12! ft. high, and the lower tower 
is 13 by 17 ft., extending to a height of about 30 feet above the third floor. The 
walls are' 12-in. hollow tile below the fourth floor and lO-in. tile above, with 
stucco finish. The window sills are concrete with steel sash. The roof is clay 
tile. At least 30 ft. above the ground over the main part of the building is a 
60-ton motor-driven outdoor traveling crane with a lO-ton auxiliary. It is 
mounted on a structural-steel framework with a 29-ft. 21-in. span and serves 
the entire length of the main building. The roof of this part of the building 
is made in halves, which are built on rollers. A structural-steel transfer track 
extends out from the north end of the building a sufficient distance to permit this 
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roof to be rolled out free from the walls, thus allowing easy access to the heavy 
machinery for the crane. On the third floor is nothing but the generator. The 
pa.rt of the second floor below the generator contains substructures, and the 
pa.rt extending into the other leg of the L contains operator's quarters, switch­
boards, pumps, and the exciter unit. On the fourth floor, in the tower, are 
6,600-v. bus bars, and on the fifth floor is a large lubricating-oil head tank. 

Installation, one special design General Electric 7,OOO-v. 3-phase60-cycle 
7,500-kw. vertical generator unit. It is 18 ft. in diameter and can carry a very 
heavy overload. Water wheel on same vertical shaft below is 10,500-hp. 171.3-
r. p. m. I. P. Morris Co. turbine. Static head at plant is 98 ft.; operating head, 
95 ft. when flow is 1,260 sec.-ft. Exciter unit, one 75-kw. 250-v. motor generator 
set. Current is generated at 6,600 v. and transmitted direct to the Grace plant, 
where it is stepped up and connected into the main distribution system. 

Remarks.-The flume and the 
construction details of the power 
house of this plant are unique. 
The system of operation is also 
noteworthy. The plant is com­
pletely controlled from the Grace 
station. 

ONEIDA PLANT (10KO 4),19 

I 
Location and plan of develop­

ment.-Insecs. 23 and 26, T. 13 
S., R. 40 E. Boise meridian, 
Idaho, about 29 miles down­
stream from the Grace plant and 
110 miles north of Salt Lake 
City. The Bear River channel 
is forced against the high moun­
tain on the west side of its can­
yon by Little Mountain, a prom­
inent pyramidal hill connected 
to the east wall of the canyon 
by a low ridge. This ridge forms 
a natural dam across the canyon, 

FIGURE 6.-Plan of Oneida power development, Bear River, 
and the river has cut a narrow Idaho. 
channel around the end of it. 
In this narrow channel the Oneida dam was built, and the natural dike was 
also raised to serve as a dam. (See fig. 6 and PI. X.) 

Ownership and market.-Owner, Utah Power & Light Co. Market, Great Salt 
Lake basin and surrounding territory. (See old Grace plant, p. 67.) 

Chronologie summary.-Construction started in December, 1912. Dam built 
to height of 85 ft. in 1913. Power house and conduit built in 1914-15. 
First unit began operating in August, 1915. Second unit began operating in 
August, 1916. Dam and dike raised 25 ft., to present level, in 1917. Third 
unit installed later part of 1920. Plant designed for four units. It was neces­
sary to reconstruct one large irrigation canal and more than 20 miles of county 
highway. Permanent improvements to grounds are water-supply, sewage, 
and lighting systems and six frame dwelling houses on concrete foundations. 
Plant built by Utah Power & Light Co. 

19 Jour. Electricity, Power, and Gas, May 8, 1915. 
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Water 8upply.-Source of water, Bear River. Rights acquired by appro­
priation and use and through permits issued by the State engineer of Idaho. 
Stream flow is regulated by storage in Bear Lake, also by storage above the 
Oneida dam. Estimated Q90 flow 1,000 second-feet; corresponding power 
capacity about 11,600 hp. 

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

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

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

WBEELON PLANT (lOBe 5). ~o 

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

20 Eng. News, Apr. 13, 1905: Elec. World and Eng., June 8, 1904; Jour. Electricity, Power, and Gas, 
May 8, 1915. 



l!T. S. GEOLOGICAL SURVEY WATER-SUPPLY PAPER 517 PLATE X 

PANORAMIC SKETCH OF BEAR LAKE AND BEAR RIVER DEVELOPMENT. 

1, Bear Lake; 2, Bear River; 3, inlet canals to Bear Lake; 4, Lifton pumping plant; 5, outlet canal from Bear Lake; 6, transmission lines; 7, pipe lines; 8, surge tanks and 
penstocks; 9, Grace electric generating8tation; 10, Cove electric generating station; 11, storage pond at Oneida development; 12, dam at Oneida development; 13, 
Oneida electric generating station; 14, Wheelon electric generating station; 15, Logan electric generating station; 16, Montpelier, Idaho; 17, Preston, Idaho; 18, Logan, 
Utah: 19. Soda Point dam sit.e; 20, Lava dam site; 21. Narrows dam site: 22, Mink Creek dam site. 



U. S. GEOLOGICAL SURVEY WATER-SUPPLY PAPER 517 PLATE XI 

A. ONEIDA PLANT. 

B. WHEELON PLANT, ON BEAR RIVER. 



U. S. GEOLOGICAL l:lURVEY W A'l'ER-SUPPLY PAPER 51i PLATE XII 

A. AGRICULTURAL COLLEGE POWER PLANT, AT MOUTH OF LOGAN 
CANYON, NEAR LOGAN. 

B. HYDROELECTRIC PLANT BUILT IN OGDEN CANYON IN 1889. 



U. S. GEOLOGICAL SURVEY WATER-SUPPLY PAPER 517 PLATE XIII 

A. VIEW UP BEAR RIVER AT SODA POINT DAM SITE, NEAR ALEXANDER, IDAHO. 

B. VIEW DOWN BEAR RIVER CANYON TOWARD NARROWS DAM SITE, BELOW ONEIDA DEVELOPMENT. 
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Ownership and market.-Owner, Utah Power &- Light Co. Market, Great Salt 
Lake basin and surrounding territory. (See old Grace plant, p. 67.) 

Chronologie summary.-Dam and canals partly built by Bear Lake & River 
Waterworks & Irrigation CO.21 in 1889-1891 as an irrigation enterprise. After 
many changes project passed into hands of Utah Sugar Co., which completed 
the development in 1903, finishing the .work on the east canal and building the 
power plant. In 1904 frequent breaks on "the east canal made it necessary to 
deepen the canal from the dam to the power house by 2 ft. Original installation in 
power house, two 750-kw. generators. Between December 1, 1904, and April 1, 
1907, the power house was lengthened at both ends and two more units, each 750 
kw., were installed. In 1907 top 5 ft. of dam was replaced with collapsible steel 
crest. Between April 1, 1907, and October 1, 1911, all four units were increased 
to 1,000 kw. each. In 1912 an annex was built on the rear of the building and 
another unit installed. In 1912 the Utah-Idaho Sugar Co., an outgrowth of the 
Utah Sugar Co., sold the power plant to the Utah Power & Light Co. The 
plant was originally operated by the Utah Light & Railway Co. in connection 
with the Pioneer plant, at Ogden. 

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

Hydraulic features.-Dam,22 rock-filled timber-crib weir, crest length 370 ft., 
maximum height In ft., base width 38 ft. Foundation solid rock for nearly 
two-thirds width of river channel; remainder clay. Collapsible steel crest with 
flashboards to relieve flood strains and make easy disposition of accumulated 
debris.23 Intake, iron gates in substantial masonry and concrete openings 
control flow into canals, one at each end of dam. Gates on west side hand 
operated, on east side electrically operated. Conduit, two canals, one on each 
side of river. First 2 miles of east canal in rock. Two tunnels have aggregate 
length of 623 ft. and many deep cuts, " greatest being 97 ft. high on upper side. 
At many places bank near river is built up of rubble masonry cement. Next 
5 miles of canal in steep earth hill slopes. West canal likewise in rock for 9,000 
ft., with six tunnels from 57 to 279 ft. long and eleven intervening retaining 
walls. Each canal has capacity of 650 sec.-ft. Inverted siphon connects the 
two canals near mouth of canyon and forms penstock for power house. Canals 
continue and are used for irrigation. (See PI. X.) Penstock, continuous 
wooden-stave pipe 8 ft. in diameter and 935 ft. long. Level part across bottom 
of canyon 418 ft. long, with its center 96 ft. below bottom of west canal and 93 
ft. below bottom of east canal. Carried across river on a 3-span steel-truss 
bridge 150 ft. long on concrete piers. Inlets to penstock are concrete structures 
with two gates in canal line, one above and one below turnout, and a third gate 
in turnout leading into the siphon, all electrically operated. Water can be 
transferred from one canal to the other and closely regulated from both as 
desired. " Four 66-in. and one 108-in. steel headers lead from the siphon to tur­
bines in the power house, and one 24-in. header for exciter units. Tailrace " is 
open channel. 

Power house and transmission system.-Power house, brick building on concrete 
foundation in bedrock, originally 60 by 100 ft., enlarged to 60 by 136! ft., inside 

21 Eng. News, Feb. 6 and 13, 1896. . 
22 U. S. Dept. Agr. Office Exper. Sta. Bull. 249, pt. 2, 1912; U. S. Geol. Survey Thirteenth Ann. Rept., 

pt. 3, p. 226, 1893; U. S. Dept. Agr. Office Exper. Sta. Bull. 70, 
23 Eng. News, Oct. 3,1907. 
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dimensions; later an annex 52 ft. square built on upstream side. ~See PI. X.) 
Installation, four Leffel (Samson) dpuble-runner horizontal wa ter turbines, 
each 1,700 hp. when operating at 400 r. p. m. under head of 116 ft.; one Wellman­
Seaver-Morgan horizontal Francis type water turbine, 5,500 hp. when operating 
under above-stated conditions. Each Leffel turbine at full load requires 170 
sec.-ft.; Wellman-Seaver:-Morgan turbine requires 400 sec.-ft. Operating 
head at phmt 110 ft.; static head 113 ft. All wheels designed for 116 ft. Direct­
connected to each Leffel turbine is one 1,000-kva. 2,300-v. 60-cycle 3-phase 
Westinghouse generator. Similarly connected to the Wellman-Seaver-Morgan 
turbine is one 3,125-kva. 2,300-v. 60-cycle 3-phase Westinghouse 'generator. 
Exciter units for the four 1,000-kva. generator sets are two independent turbine­
driven d. c. generators, 65 kw. each. For the 3,125-kva. unit also an independent 
unit, consisting of one 150-kw. Westinghouse d. c. generator connected to a 
250-hp. Leffel water turbine. Total capacity of plant 7,125 kva. Current is 
generated at 2,300 v. Part is stepped up to 6,600 v. and transmitted to Fielding, 
Riverside, Garland, East Garland, and Tremonton, in Box Elder County, and 
Cache Junction, in Cache County, Utah. Remainder is transmitted to Ogden 
at 44,000 v. over wooden-pole line 45 miles long and there connected into the 
Utah Power & Light CO.'s general distribution system. 

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

GEORGETOWN PLANT (lORe 6). 

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

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

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

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

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

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

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

SODA SPRINGS PLANT (lOHC 7). 

Location and plan 'oj development.--:On Soda Creek, at north edge of town of 
Soda Springs. Diversion darn in Soda Creek near northwest corner of sec. 
6~ T. 9 S., R. 42 E. Boise meridian. Canal about 3,000 ft. long on west bank of 
creek leads to power house in same section (PI. III). , 

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

Chronologie summary . ...:..-Plant built by private individuals about 1908. 
Acquired by Soda Springs Electric Co. in 1908. 

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

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

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

HIGH CREEK PLANT (lOHO 8). 

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

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

Chronologie summary.-Plant built abciut 1908 by High Creek Electric Co. 
Sold to Utah Power & Light Co. about 1913. 

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

Hydraulic features-Dam, low timber-crib structure, crest length 45 ft., height 
4 ft., timber wing walls. Intake, wooden flume, length 13 ft., width 7! ft., 
controlled by three small wooden head gates. Conduit, open canal, 8 ft. wide 
at bottom, 5 ft. deep, mostly in earth. Two flume sections having aggregate 
length of 470 ft.. Total length of canal from dam to intake to penstock 16,732 
ft. Intake to penstock lumber pressure box with compartment for carrying 
water for irrigation into continued canal; spillway to creek for all surplus water. 
Penstock continuous wooden-stave pipe, length 827 ft. First 200 ft. 40 in. in 
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diameter; remainder 36 in. in diameter. Branches into Y, each branch to a 
water wheel. Tailrace open channel to creek. 

Power house and transmission system.-Power house, small frame building on 
north bank of creek. Installation, two 500-hp. 600-r. p. m. Platt Iron Works 
horizontal turbines, one direct-connected to an Allis-Chalmers 350-kva. 2,300-v. 
generator, the other similarly connected to a Warren Electric 200-kva. 2,300-v. 
generator. Both turbines together under full generator load (550 kva.) require 
57 sec.-ft. of water under head of 177 ft. Operating head at plant 177 ft., static 
head 182 ft. Current generated at 2,300 v., stepped up to 11,000 v., and carried 
over wooden-pole transmission line to Franklin, where it is connected into the 
general distribution system of the Utah Power & Light Co. 

LOGAN CITY PLANT (lOHC 9). 

Location and plan of development.-In Cache County, Utah, 5 miles east of 
Logan. Diversion dam in NE. l sec. 28, T. 12 N., R. 2 E. Salt Lake meridian. 
Flume and pipe line leading from south end of dam across stream to power house 
on north bank in SE. l sec. 29 of same township (PI. III). Power house im­
mediately above diversion for Logan plant of Utah Power & Light Co. 

Ownership and market.-Owner, city of Logan. Market, city of Logan. 
Chronologie summary.-Plant built by city in 1904. Pipe line collapsed 1923 

and reconstruction started August, 1923. Development to be enlarged. 
Water supply.-Source of water, Logan River. Rights acquired by appropria­

tion and use and by purchase. No regulation of stream flow. Estimated Q90 
flow 155 sec.-ft., Q50 flow 264 sec.-ft.; corresponding power capacities, 1,120 and 
1,900 hp., respectively. 

Hydraulic features.-Dam, overflow timber crib, crest length 68t ft., height 
15 ft., filled in with rock. Intake, rectangular flume section controlled by three 
wooden gates, each 4 ft. wide. Conduit, first 700 ft . rectangular flume with 
spillway about middle of the stretch into the river. End of flume through vertical 
section, forming one leg of an inverted siphon, connected with 60-in. wooden­
stave pipe, which extends across river and follows natural ground surface to 
power house, tapers to 54 in. in diameter at power house. Total length of conduit 
6,700 ft. Tailrace open channel to river. 

Power house and transmission system.-Power house, small one-story brick 
building 38 by 44 ft. Installation, two 22-in. 250-hp. double-discharge Victor 
horizontal turbines, each direct-connected to one 250-kw. 6,600-v. 60-cycle 
3-phase Allis-Chalmers generator. Operating head at plant 80 ft., output ap­
proximately 450-kw., static head approximately 90 ft. Current generated at 
6,600 v., carried over 3-phase 3-wire transmission line to substation in center of 
Logan, distance 5 miles. Voltage reduced to 2,300v. by six 100-kw. 6,600/2,300-v. 
transformers. Distribution system comprises about 40 miles of service lines . 

Remarks.-Plant being enlarged. Plans contemplate higher dam, larger pipe 
line, and increased power capacity. 

LOGAN OR HERCULES PLANT (lOHC 10) .24 

Location and plan of development .-In Logan Canyon, 3 miles from Logan, 
Utah, and 72 miles from Salt Lake City. Diversion dam in sec. 29, T. 12 N., 
R. 2 E. Salt Lake meridian. Flume along north side of river to power house at 
mouth of canyon, in sec. 36, T. 12 N., R. 1 E. Salt Lake meridian (Pl. III). 

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

24 Min. and Eng. World, Oct. 12, 1912. 



DEVELOPED WATER ' POWER. 77 

Chronologiesummary.~Water rights initiated by Hercules Electric Co. in 
1893. Present plant built by Telluride Power Co. about 1903. Sold to Utah 
Power & Light Co. in 1912. 

Water supply.-Source of water, Logan River. Rights established through 
appropriation and use. First appropriation made by Hercules Electric Co.; 
claimed" all water in Logan River except right of Logan, Hyde Park, and Smith­
field canal." Capacity of flume approximately 200 sec.-ft. No regulation of 
stream flow. Estimated Q90flow 100 sec.-ft., Q50 flow 150 sec.-ft.; correspond­
ing power capacities 1,600 and 2,560 hp., respectively. Flow affected by irriga­
tion diversion above power plant. 

Hydraulic features.-Dam, timber crib, crest length 112 ft., with 72-ft. spill­
way section, height about 12 ft. Intake, at north end of dam, housed in small 
frame building, is wooden ~ell and flume, equipped with four hand-operated 
control gates and a sand sluice gate. Conduit, wooden flume, rectangUlar 
section, sides 2-in. Douglas fir. All cracks battened vi'ith i-in. by 3-in. strips. 
Vertical battens 16 ft. apart, beveled on upstream ed~e. In:side dimensions 6 ft. , 
wide, 51 ft. deep. Hydraulic grade 0.00169.25 Course of flume exceedingly 
tortuous, along steep, rocky hillside. Many sharp bends ·and long stretches of 
trestle work. Total length from dam to penstock intake 9,250 ft. One tunnel 
230 ft. long. 70-ft. spillway at penstock intake. Concrete pressure box at head 
of penstocks serves as surge tank. Two riveted steel-pipe penstocks, 44 in. in 
diameter, length 331 and 358! ft. Two exciter-unit penstocks 10 in. in diameter, 
345 ft. long. Tailrace open channel with rubble masonry walls. 

Power house and transmission system.-Power house, buff brick on masonry 
foundation. A 10-ton hand-operated crane serves entire interior. Surrounded 
by lawns, flowers, and shade trees. An attractive cottage for attendant. Instal­
lation, two 1,500-hp. 400-r. p. m. Leffel horizontal turbines. Two 1,000-kva. 
1,150-v. 3-phase 60-cycle revolving-field General Electric generators direct-­
connected to -turbines. Two exciter units, each consisting of one 11-in. Leffel 
turbine direct":connected to one 30-kw. l25-v. d. c. generator. Large turbines 
designed for 200-ft. head. Operating head at plant 208 ft.; static head 213 ft. 
Each unit uses 81.5 sec.-ft. of water with 1,000-kw. load. 

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

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

AGRICULTURAL COLLEGE PLANT (lORC 11). 

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

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

Chronologie summary.-Construction begun in October, 1911, completed in 
February; 1913. 

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

25 U. S. Dept. Agr.Bull~ 194,1915. 
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Hydra'ulicjeatures.-Dam, hollow, reinforced concrete, crest length 257 ft., 
including 70-ft. weir spillway provided with flashboards, maximum height above 
bedrock 51.3 ft., width 56 ft. Surface area of forebay pond 13 ' acres. Storage 
capacity 160 acre-feet. Penstock well 12 by 14 ft. by 25t -ft. deep, with three 
lumber control gates, each 4 by 8! ft., operated by handwheels on screw stems'. 
Trash rack, steel bars, 2-in. centers. 

Power house and transmission system.-Power house (PI. XII, A), reinforced 
concrete, 20 by 27! ft. inside, built into west end of dam. Installation, one 40-in. 
Allis-Chalmers horizontal turbine direct-connected to one 400-kw. 6,600-v. 3-
phase 60-cycle 200-r. p. m. Allis-Chalmers generator. Operating head fluctuates 
from 30 to 33 ft. 

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

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

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

HYRUM PLANT (lOHO 12). 

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

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

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

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

Hydraulic jeatures.-Dam, ogee section, concrete, crest length 60 ft., maximum 
height above bedrock 34 ft. with provisions for flashboards to additional height 
of 5 ft. Forebay-pond area 23.1 acres, capacity 300 acre-ft. Intake, at south 
end of dam, concrete well 38 by 10 ft. by 341- ft. deep, equipped with trash racks. 
Iron gate 71 ft. square on mechanically operated screw. Conduit, continuous 
wooden-stave pipe, inside diameter 6 ft., length 14,33·2 ft. from intake to penstock. 
On steep hillside laid on uniform grade 7.5 ft. to a mile, except one stretch of 900 
ft. where inverted siphon is a 78-in. steel pipe 50 ft. long to surge tank, 18 ft. in- . 
side diameter and 36 ft. long. Bottom of tank is hemisph~rical in section and 
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connects with upturned end of steel pipe. Tank riveted steel on structural-steel 
columns set on concrete foundation. Total height above foundation 54 ft. 
Penstock riveted-steel pipe, length 335 ft. Diameter at top 78 in., at bottom 
60 in. Lower end connected with Venturi meter having 31-in. throat. Tailrace 
open channel to river. 

Power house and transmission ·system.-Power house, brick on concrete founda­
tion, inside dimensions 65 by 40 ft. Flatroof sloping from 29! ft. above ground 
at front to 27! ft. at rear. A 10-ton hand-operated crane 25-ft. span serves entire 
interior . . Installation, two 2,150-hp. 30-in. 600-r. p. ~. Allis-Chalmers horizontal 
turbines, direct-connected to two 1,250-kva. 4,000-v. 600-r. p. m. ATB General 
Electric generators. On same shafts, two 32-kw. 12S-v. 256-a.d. c. General 
Electric exciter generators. Turbines rated for head of 235 ft. Operating head 
at plant 238 ft., static head 256 ft. Each turbine uses 86 sec.-ft. of water under 
238-ft. head, to generate 1,250 kw. Two 1,350-kw. 3-phase transformers, 4,000/-
45,000 v., raise voltage to 44 kv. for transmission to Salt Lake terminal station, 
from which · it is distributed · over the general system of the Utah Power & 
Light Co. 

RYRUM CITY PLANT (lORC 13). 

Location and plan 0/ development.-In Cache County, Utah, near the mouth of 
Blacksmith Fork canyon, 3 miles .. east of Hyrum. . Diversion dam immediately 
below the 'Hyrum plant of the Utah Power & Light Co.; small canal about half a 
mile long on south side of river leading to power house (PI. III). 

Ownership and market.-Owner, city of Hyrum. Market, city of Hyrum. 
Chronologie summary.-Plant built about 1900. Operated as private enter­

prise until 1910. Purchased by city in 1910. All the original machinery has been 
replaced. 

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

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

Power house and transmission system.~Power house, small frame building about 
25 by 35 ft. Installation, one 158-hp.24-in. double-runner Platt turbine, belt­
connected to one 100-kw. 4,000-v. 60-cycle 3-phase Western Electric Co. generator 
and to a 5-kw. d. c. exciter generator. Operating head at plant 18 ft. Current 
taken directly from generator over 3-phase 4-wire neutral transmission line to the 
city. All the current is used in' the city, but the plant does not furnish enough to 
supply demands. The city distribution system is connected into the system of 
the Utah Power & Light Co., and some power is bought from that company. 



Index No . . Name of plant. Stream. 

SUMMARY. 

Developed power sites in Bear River basin. 

Static 
head 
(H). 

Rated 
capacity of 
installed 

water 
wheels. 

Q90 

With existing flow. 

, Horsepower. 

Q50 
0.08HQ90 0.08HQ50 

With regulated flow. 

Horsepower. 

Q90 Q50 
O.08HQ90 O~08HQ50 

-----1------------ ------------1----1-----1---- ---- -------- '---------------
Feet. Hor8epower. Sec.-ft. sec.-ft. Sec.-ft. Sec.-ft. 

10HB L __ McNeice ____________________ Pine Creek_______ __________ 103 100 11 16 90 130 _______ ___ __ ' ___________________________ _ 
lQHB L __ _ 
lQHB 3 __ __ _ 
~QHC L __ _ 
1QHC 2 ____ _ 
lO,HC L __ _ 
ltlHCL-__ 
lOHC L __ _ 
HJHC L __ _ 
lOHC L __ _ 
lOHC L __ _ 
tOHC L __ _ 
II)HC 10 __ _ 
lOHC lL __ 
lOHC 12 __ _ 
lOHC 13 __ _ 

45 45 540 540 _____ ' __________________________________ _ 
17 23 480 640 _______________________________ " _______ _ 

========== ========== ========== =========~} 900 900 38,000 38,000 __________ __________ __________ __________ 900 900 7,100 7,100 
________ __ __________ __________ __________ 1,000 1,000 11,600 11,600 
__________ ________ __ __________ __________ 125 590 1,130 5,330 

17 25 190 260 ______ ___ __ ____________________________ _ 
42 42 170 170 _______________________________________ _ 
20 30 290 440 _______________________________________ _ 

155 264 1,120 1,900 __________ ___ ___ _______________________ _ 
100 150 1,600 2,560 _______________________________________ _ 
100 150 240. 360 ________ ______________ ___ ____ ___ _______ _ 

74 120 1,520 2,460 ____________________ ____ _______________ _ 
74 107 100 150 ____________________________________ - __ _ 

~~~~-~~~:~~~~-~-~:II~~]~~~\~-~~-:\\~-~\:l~~ i ~ i 
Georgetown ________ ___ ______ Georgetown Creek _____ _ ~___ 130 300 

~i~~~~~~=========:====== £~1aj~;!e~=~=~~~~~~~====== 1~ 1, ~ Logan ___________________________ do __________ ________ ~_ _ _ 213 3,000 
Agricultural College _____________ do______________________ 30 a 550 
Hyrum _____________________ Blacksmith Fork___________ 256 4,300 
Hyrum city ______________________ do __ ~_ _ _________________ 18 158 

I ' ,---------------:1--14-7,-27-81 1---------------1---------------.:,---------------1. _-__ -__ -__ -___ -1-_-___ -__ -__ -__ 1,-__ -___ -__ -__ -_1. _-__ ~~ __ -__ -__ .I-__ -__ -___ -__ _ 

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

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

WEBER OR DEVILS GATE PLANT (10HE 1).26 

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

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

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

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

Hydraulic jeatures.-Dam, originally hollow concrete overflow type; crest 
length 139 ft.; height 14 ft.; spillwa.y section 55! ft. Eleven sluiceways 
5 ft. in diameter through bottom controlled by butterfly gate valves, from 
within dam. With all sluiceways open, · pipe line full, and 2 ft. of water 
passing over crest, ,works were designed to handle flood flow of 5,320 sec.-ft. 
Highest flood recorded was 4,530 sec.-ft. in May, 1890. These provisions neces­
sary to insure safety of main line of Union Pacific Railroad, which passes through 
canyon. At dam site railroad bed is only 20 ft. above river bed. Present dam 
same height as before. Sluiceways ~re closed, end abutments reinforced, addi­
tional abutment pillar built in center, and top 7 ft .. replaced by two hand-operated 
29-ft. Taintor gates. Intake, at south end of dam. Screened concrete bay 20 ft. 
wide, opens into tapered-section concrete pipe 12 to 7 ft. in diameter. Controlled 
by hand-operated valve in small brick gatehouse. Conduit, first 2,000 ft. con­
tinuous reinforced-concrete pipe 7 ft. in diameter, walls 9 in. thick, built in place. 
Pipe line at edge of stream. Vertical cut.,.off wall built along side of stream to 
prevent scouring under pipe at exposed places. Concrete pipe connected to 
continuous wooden-stave pipe 74 in. in diameter, 7,075 ft. long. Wooden pipe 
laid in trench follows generally natural ground surface. Penstock, riveted steel 
pipe 74 in. in diameter, 75 ft. long to power house. Tailrace opens directly into 
river. 

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

·16 Eng. Ree., Apr. 2,1910. 

79631~24t-wsp 517--'7 
., 

.. ~I 



82 WATER. POWERS OF GREAT SALT LAKE ~ASIN. 

at 2,500 kw. Current generated at 2,300 'v., leaves plant at 44,000 v., and is dis­
tributed over system of Utah Power & Light CO. 

RIVERDALE PLANT (lORE 2) .27 

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

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

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

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

Hydraulic f eatures.-Dam, concrete, submerged type, crest length 78 ft.; 
height 6 ft. Intake at south end of dam. Forebay section with trash racks 
set nearly parallel with course of stream, about 80 ft. long, tapers into concrete 
flume section 39 ~ to 20 ft. wide. Short distance downstream from axis of dam 
48-ft. spillway with flashboards built into river side of flume. Control of flow 
into canal effected by Taintor gate set in flume about 50 ft. beyond spillway. 
Conduit, open canal along hillside on south side of Weber River. Originally 
built in early eighties for irrigation. Reaches top of bench known as Sand Ridge, 
at point about 9.5 miles from dam. Maximum capacity originally 210 sec.-ft. 
with seepage loss of 11 per cent in first 10 miles. In fall of 1909 Beveral sections 
of canal reconstructed to uniform grade and curvature, and entire canal lined 
with concrete. First 4,000 ft. below headgate, rectangular flume section in solid 
rock. Next 38,485 ft. to power house, trapezoidal section. Bottom 22 ft., top 
34 ft., depth 6 ft., side slopes 1 to 1. Capacity from dam to power house 725 
sec.-Lt.; 300 sec.-ft. for power, 425 sec.-ft. for irrigation. Forebay, 3 acre-ft. 
capacity, made at head of penstocks by widening section of canal to 60 ft. 
Spillway 200 ft. long over north bank into chute leading to tailrace. Penstock 
intake, concrete, 50 by 60 ft. with four bays~three for separate penstocks for 3-,750-
hp. turbo-generator units, one for 2,000-hpt unit. Controlled by screw:-stem 
gates in brick gate house. One 3,750-hp. penstock and the 2,000-hp. penstock 
installed. · Both penstocks riveted-steel pipe 1,400 ft. long. Larger one tapers 
from 7t to 5-h ft. in diameter; other from 5h to 31 ft. Fitted with auto­
nlatically controlled relief valves designed to replace surge tanks. Penstocks 
drop 173 ft. in first 400 ft. Remainder of distance on comparatively level flood 
plain- of river. -Carried in steel saddles spaced about 20 ft. apart in concrete 
piers. Discharge channels under power house, concrete, 19 ft. wide at bottom, 
23 ft. deep below power-house floor. Tailrace open channel to river, length 
about 400 ft. 

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

27 Eng. Rec., Dec. 14, 1921; Jour. Electricity, Power, and Gas. May 8,1915; Elec. World, Dec. 7, 1921. 
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irig crane, 41 ft. 8! in. span; Installation, two Allis-Chalmers horizontal 
turbines. One 3,750-hp. 450-r. p. m. turbine direct-connected to one 2,500-
kva. 2,300-v. 628-a. General ' Electric . generator. One 2,000~hp. 600-r.p. · m. 
turbine direct-connected to one 1,250-kva. 2,300-v. 314-a . . General Electric 

. generator. Two 50-kw. d. c. exciter generators, one motor driven, other turbine 

. driven by small water wheel supplied with water through pipe tapped into both 
penstocks. Water wheels designed for 200-ft. head. Operating head at plant 
198 to 200 ft. Water required .by wheels under 198-ft. head and ~ull generator 
load, 213 and 107 sec.-ft., respectively. To avoid imp~ct heads at sudden shut­
downs, governors connected with synchronous relief valves on turbine gates 
which automatically open by-pass when turbine wickets close. Capacity of by­
pass 15 per cent greater tl1 tn that of turbine at full.1oad. By-passol'enings 
close slowly by mechanica~ water-saving device. Current leaves plant at 11,000. 
and 44,000 v.and is dIstributed through system of Utah Power & Light Co. 

BUTLER PLANT (lOHE 3). 

Location and plan of development.-In Summ.it County, Utah, about 2 miles 
from · Kamas. Diversion dam in NW. i sec: 26, T. 2 S., R. 6 E., Salt Lake base 
and meridian; small canal terminating in penstock leads to power house in 
'western part of sec. 22 (PI. III). . 

Ownership and market.-Owner, G. W. Butler. Market, town of Kamas. 
Chronologie summary'.-Plant built by G: W. Butler in 1913. 
Water supply.-Source of water, Beaver Creek, a tributary of Weber River. 

Rights acquired thr.ough State engineer of Utah. Estimated Q90 flow 15 sec.-ft., 
Q50 flow 20 sec.-ft.; corresponding power capacities 120 and 160 hp., respec­
tively. 

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

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

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

PIONEER PLANT (lOH~ 4).28 

Location and plan oj dev'elopment.-In lower part of Ogden Canyon, east of 
Ogden; Utah. Diversion dam across canyon in SW. i sec. 16, T.6 N., R. 1 E:, 
Salt Lake base and meridian; pipe line from south end of dam ac~oss river and 
along north wall of canyon to power house below mouth of canyon in NW. 1 sec. 
22, T. 6 N., R; 1 W. (PI. III). . . 

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

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

Water 8upply.-Source of water, Ogden River. Rights acquired-through 
appropriation ~nd use. Small amount of storage regulation above dam. Esti-

28 Am. Soc. Civil Eng. Trans., May, 1897; Elec. Eng., April, 1898; Min. and Sci. Press, July, 1897; JOUI. 

Electricity, March, 1898; Elec. World, October, 1897. 



84 .. WATER POWERS OF GREAT SALT LAKE (BASIN. 

mated Q90 flow 45 sec.-ft., Q50 flow 85 sec.-ft.; corresponding power capacities 
1,690 and 3,200 hp., respectively. 

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

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

Remarks.-At the time this plant began operations it was one of the largest 
hydroelectric plants in the country. Some of the first experiments in high-voltage 
transmission were tried here. Power w~s carried to Salt Lake City over about 36 
miles of transmission lines at 30,000 v., with loss of only 9 per cent-an achieve­
ment so far in advance of anything previously undertaken that it became world 
renowned as an epoch-marking event in the electrical field. Original plan con­
tempiated a 60-ft. dam in Ogden Canyon, making a reservoir covering 2,000 acres 
a.nd having a capacity of 43,000 acre-ft. This would enable regulation for power 

. and supply water for irrigating about 18,000 acres of new land. Company was 
unable to finance this plan and built lower dam. 



SUMMARY. 

Developed power sites in Weber River basin. 

Index No. Name of plant. Stream. 
Static 
head 
(H). 

Rated 
capacity of 

installed 
water 

wheels. Q90 

With existing flow. With regulated flow. 

Horsepower. Horsepower. 

Q50 Q90 Q50 
0.08HQ90 0.08HQ50 0.08HQ90 0.08HQ50 

-----1------ -----1------------1-----1-----1---- ---------------- ------------

10HE L __ __ Weber ______________________ Weber RiveL _____ ~ ___ ~ ____ _ 
lORE 2_____ Riverdale ____________________ ____ do _____________________ _ 
10HE 3 ____ _ ButleL _______ ______________ Beaver Creek ______________ _ 
lOHE 4 __ ___ PioneeL ____________________ Ogden RiveL ______________ _ 

a Approximate. 

Feet. 
198 
200 
100 
470 

Hor8epower. Sec.-ft. Sec.-ft. Sec.-ft. Sec.-ft. 5,000 __________ __________ __________ __________ 250 420 3,960 6,650 
5,750 70 275 1,120 4,400 __ ____ ____ _____________________________ _ 
a 200 15 20 120 160 ______________ ___________ ___ __ _________ _ 

10,500 _________________ "__ __________ __________ 45 85 1,690 3,200 

21,450 c ______ ___ _________ -1- _________ ----------=== ----------====== 
NOTE.-Regulation ufstream flow at Weber plant depends upon irrigation requirements for water from reservoir on East Canyon Creek. Regulation limited at Pioneer plant to 

short-time peak loads. The computed power capacities shown in this table are based somewhat arbitrarily on the time elements and other specified conditions given on pp. 109-110. 
They serve for comparison of power sitoo considered as individual sites, but they bear no definite relation-to the installed capacities or the energy outPllt of plants in the Utah 
Power & Light Co.'s system, because of the Bear River regulation and the interconnection of plants, which permits a maximum utilization of the smaller streams. 
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JORDAN RIVER AND UTAH LAKE BASINS. 

ALPINE PLANT (10HF 1). 

Locatio'(/, and plan oj development.-In Dry Creek canyon 6 miles northeast of 
Lehi, Utah County, Utah. Diversion dam in SE. i sec. 4, T. 4 S., R. 2 E. 
Salt Lake base and meridian; pipe line along south side of creek to power house 
in SW. i sec. 8.(Pl. III.) 

Ownership and marlcet.-Owner, Utah Power & Light Co.. Market, territory 
in Utah and southeastern Idaho served by Utah Power & Light Co. (Se~ old 
Grace plant, p. 67.) 

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

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

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

Power house and transmission system.-Power house, whit'e brick on concrete 
foundations, dimensions 30 by 56 by 20.6 ft. with extension 18 by 24 by 19 ft., 
shingle roof; concrete porch and balcony across front. A 10-ton 30-ft. span 
Northern Engineering Works crane serves main part of building. Installation, 
two 1,500 hp. 50-in. 600-r.p.m. Doble impulse water '''heels supplied with water 
through Y in penstock. Direct-connected to two 875-kva. 6,600-v. 60-cycle 
3-phase ·Westinghouse generators. Two 40-kw. 125-v. d. c. Westinghouse exciter 
generators belt-driven from main shafts. Water wheels designed for 1,800-ft. 
head. Operating head at plant 1,900 ft., static head 1,924 ft. Each wheel 
requires 8 sec.-ft. under 1,905-ft. head and 875-kw. load. . 

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

Remarks.- When this plant was built much comment was made on the remark­
ably high head used. It may still be classed among the high-head plants of the 
world, although a few now r~nge from 1,950 to 2,250 ft. and one,. very likely the 
highest, at Vauvry, Switzerland, has a gross head of 3,115.7 ft. 

UPPER AMERICAN :F'ORK PLANT (10HF 2).29 

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

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

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

a9 Eng. Rec., May 9,1908. 
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Water supply.-Source of water, .American Fork. Rights acquired through 
State engineer of Utah. Amount claimed 50.04 sec.-ft. Estimated Q90 flow 
17 sec.-ft., Q50 flow 29 sec.-ft.; corresponding power capacities 780 and 1,330 
hp., respectively. 

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

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

LOWER AMERICAN FORK PLANT (lOHF 3).3 0 

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

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

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

Water supply.-Source of water, American Fork. Rights acquired by ap­
. propriation and use. Estimated Q90 flow 21 sec .... ft., Q.50 flow 37 sec.-ft.; cor­
responding power capacities 490 and 860 hp., respectively. 

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

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

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

BATTLE CREEK PLANT (lOHF 4).31 

Location and plan of development.-About ~H miles from Pleasant Grove, 
Utah County, Utah, at the mouth of Battle Creek canyon. Diversion dam in ' 
Battle Creek in sec. 24; T. 5 S., R. 2 E., Salt Lake base and meridian, with , 
auxiliary dam in Grove Creek in SW. i sec. 14; pipe line along south side of · 
creek, with branch pipe line entering it from Grove Creek; power house at 
mouth of canyon in SE. i sec. 22 (PI. III). 

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

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

. & Light Co. in 1912. . 
Water supply.-Source of water, Battle Creek and four springs near head of 

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

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

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

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

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

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

SPRINGVILLE PLANT (lOHF 5). 

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

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

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

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

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

Power house . and transmission system.---,-Power house, frame, 15 by 45 ft., with 
living quarters built on north side. Installation, one 150-hp. 52-in. Pelton 
water wheel; one 100-kw. 4,000-v. 3-phase 6.0-cycle 720-r. p. m. belt-driven 
Westinghouse generator. One 3-kw. 125-v. 1,000-r.p.m. Westinghouse d. c. exciter 
generator, belt-driven from shaft of water wheel. Operating head at plant 134 
ft. Current leaves plant at 4,400 v. Transmission line 4! miles to city of 
Springville. 

Remarks.-Plant cost $30,000. 
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STRAWBERRY VALLEY PROJECT PLANT (lORF 6)~ 

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

Ownership and market.-Owner, United States Government. Ma:rket, towns 
of Payson, Salem, and Springville. 

Chronologie summary.-Work started in May, 1908. Plant turned over to 
operating superintendent in January, 1909. Transmission line to Strawberry 
t 'unnel and,r>ressure pipe · cons~ructed under contract. Other construction work 
and installation done by Government force. Preliminary plans contemplated 
installing two units of 60 sec.-ft. each. Provision was made for two additional 
units of 90 sec.-ft. each. 

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

Hydraulic features.-Diversion dam, rubble, concrete; crest length 70 ft., 
height 16 ft. Weir section 40 ft. long, two 5 by 10 ft. sluice gates. Main sec­
tion ogee. Rests on concrete bedplate 20 ft. wide, 5 ft. thick, and 2-ft. apron 
extending 50 ft. downstream. Canal intake at south end of dam. Six openings 
4t by 8 ft. with sills 2 ft. above top of sluice gates to prevent sediment entering 
canal. Further provision for handling sediment is double-compartment sand 
box with sluice vJtlves'. Conduit, canal; length to power house 3t miles; capac­
ity 500 sec.-ft.; carries water for power and irrigation. 1,500 ft. of tunnel, 750 
ft. of covered aqueduct, and 8,000 ft. of concrete-lined section. Enlarged sec­
tion at power house forms forebay provided with regulating gates and spillway 
facilities. Penstock, riveted-steel pipe; length 346 ft.; diameter 5t ft. Lower 
end of penstock parallel with northeast side of power house. Supply pipes for 
turbines tapped into it at right angles. Each turbine discharges into separate 
tailrace underneath bUilding. Provision for 60 sec.-ft. of water to empty into 
Salem canal when necessary and remainder to return to Spanish Fork. 

Power house and transmission system.-Power house, corrugated iron fastened 
to timber frame. Dimensions 35 by 65 ft. Walls, plaster on metallic lath. All 
substructures concrete. Installation, two 800-hp. 30-in. single-runner American 
horizontal turbines designed to operate at 400 r. p. m. under head of 120.ft. 
direct-connected to two 500-kva. 1l,000-v. 3-ph~se 60-cycle General Electric 
generators. Two 75-hp. 13-in. American turbines designed to operate at 976 
r. p .. m. under 120-ft. head direct-connected to two 45-kw. 125-v. General Elec­
tric exciter generators. Operating head at plant 120 ft.; static head 125.49 ft. 
Current leaves plant at 11,000 and 22,000 v. When the plant was first used a 
22,000-v. wooden-pole transmission line 26 miles long carried power to the west 
portal of Strawberry tunnel for use in construction. Mter the work was finished 
this line was abandoned and the plant was used to supply commercial load only. 
Transmission system consists of a single-circuit wooden-pole line from power 
house to substation at Spanish Fork, 3! miles; a similar line to Payson, 9 miles) 
with tap line to Salem, I mile; and a line from plant to Springville, 5.3 miles. 
Substations at terminals of lines owned by towns are small brick buildings with 
single transformer .and switching apparatus. 
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Remarks.-Plant built by United States Reclamation Service to supply power 
needed in construction of Strawberry Valley reclamation project. 

SANTAQUIN PLANT (lOHF 7). 

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

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

Chronologie summary.-Plant built in 1909-10 by Knight Investment COo 
Acquired by Utah Power & Light Co. ' 

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

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

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

NEPHI PLANT (lOHF B). 

Location and plan of development.-In Salt Creek canyon, 3t miles east of 
Nephi, Juab County, Utah. Diversion dam in NW. i sec. 6, T. 13 S., R. 2 E., 
Salt Lake base and meridian'; flume and canal along north side of Salt Creek to 
power house in NW. i sec. 1, T. 13 S., R. 1 E. (PI. III). 

Ownership and market.-Owner, city of Nephi. Market, city of Nephi. 
Chronologie summary.-Plant built by city of Nephi in 1911. 
Water supply.-Source of water, Salt Creek. Rights acquired through State 

engineer. Amount claimed 17 sec.-ft. Estimated Q90. flow 15 sec.-ft., Q50 
flow 20 sec.-ft.; corresponding power capacities 170 and 230 hp., respectively. 

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

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

NEPHI PLASTER & MANUFACTURING CO.'S PLANT (IOHF 9). 

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

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

Chronologie summary.-Plant built by Nephi Plaster & Manufacturing Co. 
in 1907. 

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

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

Power house and transmission system.-Power house, part of mill. - Installation, 
one200-hp. 48-in. double-nozzle Pelton water wheel, used to drive machinery · 
of mill. Operating head on wheel 184 ft. One 3-kw. 115-v. d. c. Fairbanks­
Morse belt-driven generator supplies lights for mill. 

MURDOCK PLANT (lOHG I). 

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

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

Chronologie summary.-Construction work started in May, 1910; completed 
in March, 1911. Plant built by Knight Power Co. Acquired by Utah Power & 
Light Co. in 191'3. 

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

Hydraulic feature8.~Dam, reinforced concrete, crest length 80 ft., height 10.3 
ft., wing walls extending about 100 ft. · upstream at ends, fishway 8 ft. wide at 
south end, spillway 11 i ft. wide at north end, intake next to sluiceway, central 
part of dam two 30-ft. spillways of six flashboard panels each. Intake, concrete 
16 ft. wide, 11 i ft. long, with two hand-operated gates. Conduit, wooden-stave 
pipe, length 16,348 ft., diameter 5 ft., follows natural ground surface. Course 
crowded with horizon\al and vertical curves. Steel Y connects with wooden 
pipe short distance from power house; each leg 42 in. in diameter, connects with 
water turbine. 

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

HEBER LIGHT & POWER COo'S PLANT (IOHG 2). 

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

Ownership and market.-Owner, city of Heber. Market, Heber, Midway, 
and Charleston. ' 

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

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

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

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

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

OLMSTEAD PLANT (IOHG 3).32 

Location and plan of development.-In Provo Canyon 6 miles north of city of 
Provo. Diversion dam in NE. ! sec. 34, T. 5 S., R. 3 E., Salt Lake base and 
meridian; wooden flume along north side of river to power house at mouth of 
canyon, inNW. i sec. 7, T. 6 S., R. 3E. (PI. III). 

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

Chronologie summary.-Plant built by Telluride Power Co. in 1904. Original 
flume 8 ft. wide and 6 ft. deep. Part of flume rebuilt in 1917; rem~inder rebuilt 
in 1920. Plant acquired by Utah Power & Light Co. in 1912. , 

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

Hydraulic features.-Dam, timber crib, crest length 125 ft., height 16 ft.; 
spillway 77 ft. with 5 ft. of fl~fshboards. Intake,concrete pipe, diameter 8! ft.; 

.a2 Min. and Eng. World, Oct. 19, 1912. 
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length 924 ft. Opens into concrete screen box and gate chamber, equipped with 
one 18-ft. radius Taintor gate for controlling flow into flume. Conduit, wooden 
flume, length 21,770 ft.; width 10 ft., depth 7 ft. Laid on uniform grade along 
north hillside of canyon. Tunnel 1,005 ft. long. Concrete pressure box at end 
of flume. Four riveted-steel pipe penstocks from pressure box to power house, 
length 874ft.; three 5 ft. in diameter at top, 4 ft. at bottom; one 6 ft. in 
diameter. . 

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

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

PARK CITY OR ONTARIO PLANT (lOHG 4). 

Location and plan of development.-Near the mouth of Ontario mine drain 
tunnel, in the Park City mining district, Utah. Water carried from mouth of 
tunnel in wooden flume to steel-pipe penstock leading to power house. - All 
works in sec. 24, T. 2'S., R. 4 E., Salt Lake base and meridian (PI. III). 

Ownership and market.- Owner, Utah Power & Light Co~ Market, mines and 
mills in Park City district of Utah Power & Light CO.'s system. 

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

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

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

Power house and transmission sYstem.-Power house, frame on stone founda­
t.ions; dimensions, 31 by 39 by 23 ft.; one set 2-ton Yale & Towne chain blocks. 
Installation, two 18-in. old-type Pelton water wheels, 120 hp. and 225 r. p. m. 
under i20-ft. head. One 2,200-2,500-v. 25-a. 900-r. p. m. 3-phase 60-cycle 
~elt..;driven General Electric generator. One 2,20G-2,500-v. 17-a. 900-r. p. m. 
3-phase 60-cycle . belt-driven .General. Electric generator. One 9-kw. 125-v. 
780-r. p. m. belt-driven General Electric exciter genefator and one 3-kw. 125-v. 
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l,900-r. p. m. belt-driven General Electric exciter generator. Current leaves 
plant at 2,300 v. and is used near Park City in the Utah Power & LightCo.'s 
system. 

SN AKE CREEK PLANT (IOHG 5). 

Location and plan of development.-About 6 miles northwest of Heber, Wasatch 
County, Utah. Main diversion dam in Snake Creek in sec. 18, T. 3 S., .R. 4 E., 
Salt· Lake base and meridian; auxiliary dam in Lavina Creek in sec. 17; pipe 
line to power house in· sec. 21 (PI. III). 

Ownership and market.-Owner, Utah Power & Light Co. M;rket, territory in 
Utah and southeasterp Idaho served by Utah Power & Light Co. (See old Grace 
plant, p. 67.) 

. Chronologie summary.-Construction started in 1907 and completed in 1909. 
Plant built by Snake Creek Power Co. Sold to Knight Power Co. in 1910. 
Acquired by Utah Power & Light Co. in 1913. 

Water supply.-Source of water, Snake Creek, Lavina Creek, and Snake Creek 
drain tunnel. Rights in water from creeks acquired through State engineer of 
Utah. Contract with Snake Creek Mining & Tunnel Co. for use of water of 
Snake Creek tunnel. Estimated Q90 flow 19 sec.-ft., Q50 flow 25 sec.-ft.; corre­
sponding power capacities 1,140 and 1,500 hp., respectively. . 

Hydraulic features.-Dams, both dams concrete-weir type. Crest length of · 
Snake Creek dam 26 ft., height 5 ft. Crest length of Lavina Creek dam 15 ft., 
heightS ft. Intake, both dams, concrete. Steel trash screens and hand-operated 
gates. Conduit, wooden-stave pipe 18 in. in diameter from Snake Creek around 
hill into Lavina Creek. Wooden-stave pipe 28 in. in diameter from Lavina Creek 
along north side of Snake Creek to penstock, 5,655 ft. laid to grade. Penstock, 
riveted-steel pipe 4,101 ft. long, diameter 28 in. at top, 22 in. at bottom. 

Power house and transmission system.-Power house, brick on concrete founda­
tions, dimensions 30 by 24 by 21 ft., with extension 9 by 18 by 21 ft. A 10-ton 
hand-operated crane 24-ft. span serves building. Installation, two 1,000-hp. 
360 r. p. m. Doble impulse water wheels, direct-connected to two 590-kva. 
6,600-v. 3-phase 60-cycle Westinghouse generators. Two 25-kw. 125-v. West­
inghouse d. c. exciter generators belt driven from main shafts. Water wheels 
require 12.5 sec.-ft. of water each, under 667-ft. head and 530-kw. generator load. 
Operating head 667 ft.; static head 752 ft. Current leaves plant at 12,000 v. 
and is used principally in vicinity of Park City through transmission system of 
Utah Power & Light Co. 

JORDAN PLANT (IOHH 1),33 

Location and plan of development.-At Jordan Narrows, the natural topo­
graphic division between Utah Lake valley and Salt Lake valley, 22 miles south 
of Salt Lake City. Diversion dam near center of sec, 26, T. 4 S., R. 1 W., Salt 
Lake base and meridian; canal along west side of river to power house in SE. t 
sec. 15 (PI. III). . 

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

Chronolagic summary.-Salt Lake City Water & Electrical Power Co. organized 
in 1897. Plant built by this company in 1898. Acquired by Telluride Power Co, 
about 1904. Acquired by Utah Power & Light Co. in 1913. 

Water supply.-Source of water, Jordan River. Rights acquired by appro­
priation and use. Rights set forth in following statement referring to decreed 
water rights on Jordan River.34 

38 Eng. News, Apr. 28, 1898; Min. and Eng. World, Oct. 12, 1921; Salt Lake Min. Rev., May, 1899. 
"U. S. Dept. Agr. Office Exper. Sta. Bull. 124, 1903. 
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"Salt Lake City Water & Electrical Power Co. is awarded the right to use the 
water belonging to the canals heading below its plant and return the same to the 
river; also the right to use the water of South Jordan canal so long as its contract 
with that company shall remain unrevoked; also to use the city's water so long as 
the city continues to divert its water at its present point of diversion. 'provided, 
however, .that the right of the said (power company) to so take and use the city's 
water shall be effective only after said power company establishes by judgment 
of the court in an action at law its right to make connections with its flume and the 
said city's canal and shall have paid to said city any sum which may be awarded 
to said city by way of damages therefor.'" 

The same provision is made with regard to the South Jordan canal in case the 
contract is revoked. The power company is to deliver water from its tailrace to 
the canals · in proper proportion, as shall be determined by those authorized to 
divide the water. Estimated Q90 flow 178 sec.-ft., Q50 flow 293 sec.-ft; cor­
responding power capacities 1,040 and 1,700 hp., respectively. Like the Wheelon, 
Riverdale, and some of the smaller plants the Jordan is very intimately associated 
with irrigation enterprises, and for that reason the available flow for power 
purposes is very uncertain. 

Hydraulic jeatures.-Dam, reinforced concrete across Jordan River at head 
. of Utah and Salt Lake canal, crest length 90 ft ., height 18t ft. Regulation of 

flow by two 4 by 6 ft. openings near center, controlled by rack and pinion gates; 
and two 6 by 24 ft. weir openings controlled by two 13-ft. winze-operated radial 
gates. Six 4 by 4 ft. openings with cast~iron gates for sluicing. Intake to Utah 
and Salt Lake canal through wing wall at west end of dam, controlled by rack 
and pinion hand-operated gates . . Conduit, canal, length to power house 2~ 
miles, capacity to power house 600 sec.-ft., grade 1 ft. to 1 mile. Concrete fore­
bay at power house 45 by 55 by 13 ft. Two steel-pipe penstocks 6 ft. in diameter 
connect forebay with power house, length 260 ft. 

Power house and transmission system.-Power house, brick with concrete 
foundation and roof, dimensions 25i by 81 i by 251 ft. One 25-ft. span Morris 
Bros. 10-ton hand-operated crane serves interior. Frame cottage for attendant. 
Installation, two 672-hp. double-runner S. Morgan Smith horizontal turbines, 
direct-connected to two 500-kw. 500-v. 3-phase 300-r. p. m. Westinghouse 
generators. One runner on each turbine discharges through draft tube 28 ft. long 
into tunnel to river. Others discharge through draft tube 9 ft. long into irrigation 
canal. One runner under 73-ft. head, other under 55-ft. head. Each turbine 
under rated head and peak load requires 256 sec.-ft. of water. Two 40-hp. water 
wheels direct-connected to two 30-kw. Westinghouse d. c. generators are exciter 
units. These water wheels are supplied with water from branch pipe lines from 
24-in. overhead main carried across room from penstocks. Plant designed for 
doubling present installation. Accordingly, generator sets occupy one end of 
building, and exciter units the center. Current leaves plant at 44,000 v. for 
distribution over system of Utah Power & I ... ight Co. 

Remarks.-Plant not in use. 

BENNION PLANT (IORR 2), 

Location and plan oj development.-In the western part of Murray, on Jordan . 
. River. Diversion dam in SW. 1 !'Iec. 1, T. 2 S., R. 1 W., Salt Lake base and 
meridian; canal along west side of river to power house in SW. 1 sec. 14 (PI. III). 

Ownership and market.-Owner, Hyrum Bennion & Sons, Taylorsville, Utah. 
Market, formerly the flour mill in day time and small household load in towns of 
Murray and Taylorsville evenings; now supplies flour mill only. 
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Chronologie summary.-Bennion canal built for irrigation by Hyrum Bennion 
. & Sons in early eighties. Work started on power plant in 1909 and completed 
in 1911. 

Water supply.~Source of water, Jordan River. Rights acquired through 
State engineer of Utah. License for 60 sec.-ft. Additional flow of 40 sec.-ft. 
supplies irrigation rights in canal. Estimated Q90 and Q50 flow each 60 sec.-ft.; 
corresponding power capacity 75 hp. 

H.ydraulie jeatures.-Dam, loose rock and earth, crest length 85 ft., height 4.5 
ft. Wooden headgate 101 ft. wide opens into canal. Conduit, canal built in 
earth, length 15,320 ft. Average cross sections 15 ft. at top, 12 ft. at bottom, 
3.5 ft. deep. At power house river bank has abrupt drop of 16 ft. or more· from 
canal level to river bed. Concrete wall built up from river bed to top of canal 
banks; is west side of power house as well as retaining wall. Penstock, concrete 
well 13 ft. wide, equipped with screens at entrance. Wasteway is wooden 
chute 7 ft. wide from canal above penstock to river bank 

Power house and transmission system.-Power house, concrete floor and west 
wall, rest sheet metal fastened to wooden framework; dimensions 16 by 32 ft. 
Floor set on concrete piers above river bed and. tail-water discharge directly into 
river. Installation, one 100-hp. 35-in. Allis-Chalmers horizontal turbine belt­
connected to one 75-kva. 2,300-v. 900-r. p. m. Allis-Chalmers generator. 
One 120-v. 1,800-r. p. m. Allis-Chalmers exciter generator belt-driven from main 
generator shaft. Current taken from plant at 2,300 v. over wooden-pole line to 
flour mill, about half a mile distant. Mill operates only during day. 

Remarks.-Small commercial load formerly carried by plant now supplied by 
Utah Power & Light CO. 

COLUMBUS CONSOLIDATED PLANT (lOHH S). 

Location and plan oj development.-In Little Cottonwood Canyon, near the 
Alta mining camp and 16 miles southeast of Salt Lake City. Diversion dam in 
SW. t NW. t sec. 11, T. 3 S., R. 2 E., Salt Lake base and meridian, with auxiliary 
diversion from Mahogany Fork in unsurveyed SW. t sec. 10; pipe line along 
bed of canyon to power house in sec. 10; branch pipe line from Mahogany Fork 
taps main pipe line (PI. III). 

Ownership and market.-Owner, Wasatch Power Co. Market, Alta mining 
camp, for lighting town of Alta and vicinity and general mining purposes. 

Chronologie summary.--.:....Plant built in 1903 by Columbus Consolidated Mining 
Co. One unit installed in winter of 1903, second unit installed in 1908. Plant 
sold to Wasatch Power Co. in March, 1913. Auxiliary pipe line from Mahogany 
Fork built In 1916. 

Water supply.-Source of water, Little Cottonwood Creek and Mahogany 
Fork, a tributary. Rights acquired through State engineer of Utah. Esti­
mated Q90 flow 20 sec.-ft., Q50 flow 30 sec.-ft.; corresponding power capacities 
790 and 1,190 hp., respectively. 

Hydraulicjeatures.-Dams, one in Little Cottonwood Creek, one in Mahogany 
Fork, both rubble masonry. Little Cottonwood dam 160 ft. long and 15 ft. 
high. Two steel sluice gates and large spillway. Water may overflow dam in 
case. of flood without injuring dam. · . Mahogany Fork dam 35 ft. long and 5 ft. 
high. Conduit, steel pipe, 4,550 ft. long, diameter 22 in. at dam, 20 in. at power 
house. Feeder line from Mahogany Fork, steel pipe, 2,310 ft. long, diameter 
12 in.; joins main line 270 ft. from power house. Mahogany Fork conduit also 
comprises 100 ft. of canal and 450 ft. of natural channel. 

Power house and transmission system.-Power house, rubble masonry, 26 by 
40 ft., on south bank of creek. Installation, one 400-hp. 36-in. Pelton water 

79631-24t-wsp 517-~8 



98 WATER POWERS OF GREAT SALT LAKE !BASIN. 

wheel direct-connected to one 300-kw. 6,600-v. 3-phase 60-cycle 512-r. p. m. 
Westinghouse generator. One 400-hp. 40-in. Pelton water wheel direct-con­
nected to one 300-kw. 6,600-v. 3-phase 60-cycle 450-r. p. m. General Electric 
generator. One 1l.25-kw. 125-v. 1,100-r. p. m. d. c. exciter generator and one 
14-kw. 125-v. 1,100-r. p. m. d. c. exciter generator, both belt driven from main 
shafts. Operating head 489 ft., static head 496 ft. Current taken directly 
from generators to transmission line, 4.78 miles long, up canyon to Alta. Line 
consists of one circuit of three No.4 hard-drawn copper wires on wooden poles. 

Remarks.-This plant was built to serve the mines in the Alta mining district. 

MURRAY CITY PLANT (tORR 5) • 

LO'cation and plan of development.-In Salt Lake Comity 5 miles southeast of 
Murray, Utah. Dam in unsurveyed sec. 7, T. 3 S., R. 2. E., Salt Lake base 
and meridian. Pipe line along north side of creek to power house in sec. 2, 
T. 3 S., R. 1 E. (PI. III). 

Ownership and market.-Owner, .city of Murray. Market, city of Murray 
and small settlements in Salt Lake County. Maximum demand about 300 kw. 

Chronologic summary.-Plant built by city of Murray in 1914. 
Water supply.-Source of water, Little Cottonwood Creek. Rights acquired 

through State engineer of Utah for 15 sec.-ft. Estimated Q90 flow 25 sec.-ft., 
Q50 flow 37 sec.-ft.; corresponding power capacities 1,020 and 1,520 hp., re­
spectively. 

Hydraulic features.-Dam, co~crete overflow. Conduit, wooden-1'itave pipe 
30 to 24 in. in diameter along north side of creek. Penstock, steel pipe 22 in. 
in diameter, length 305 ft. 

Power house and transmission system.-Power house, stone; dimensions, 24 
by 39 ft. Installation, two 600-hp. 48-in. Pelton water wheels direct-connected 
to two 400-kva. 2,300-v. 3-phase Westinghouse generators. Two 15-kw. 125-v. 
800-r. p. m. d. c. Westinghouse exciter generators. One 100-kva. 60-cycle 
6,600/2,300/1,150-v. style transformer. Operating head 435 ft., static head 
523 ft. Current generated at 2,300 v., transmitted over 7 miles of transmission 
lines, two 3-wire 3-phase circuits, at 6,600 v. . 

Sll'AIRS PLANT (tORR 6). 35 

Location and plan of development.-In Cottonwood Canyon 15 miles southeast 
of Salt Lake City. At Stairs a steep ascent in canyon with rise of 200 ft. in 
little more than . -t mile. Diversion dam in SE. -t sec. 20, T. 2 S., R. 2 E., Salt 
Lake base and meridian; pipe line on north side of stream to power house in 
sW. -t sec. 20 (PI. III). 

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

Chronologic summary.-Work started in September, 1891, carried along on 
small scale until November; 1893. Big Cottonwood Power Co. organized in 
1893. Plant completed in 1896. 

Water supply.-Source of water, Cottonwood Creek. R.ights acquired by 
appropriation and use. Estimated Q90 flow 24 sec.-ft., Q50 flow 38 sec.-ft.; 
corresponding power capacities 720 and 1,140 hp., respectively. 

Hydraulic features.-Dam, earth, length 535 ft., width at base 92 to 135 ft., 
height 31 ft. Placed across narrow outlet from small basin through which 
creek flows. Serves as regulating reservoir. Overflow wasteway at east end 
35 ft. wide, cut through solid slate and quartzite with crest 5 ft .. lower than 

35 Elec . . World and Eng., Mar. 30, 1901; Eng. News, Oct. 1, 1896; Elec. Eng., Sept. 2,1896; Min. and ScI. 
Press, Sept. 19, 1896. 
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top of dam. Drainage tunnel 180 ft. long through solid rock at east end of dam 
also serves for carrying part of surplus flow of creek. Tunnel timbered and 
planked to section 6.5 ft. square. Area of reservoir 8t acres, depth 10 to 35 ft., 
average depth 12 ft., storage capacity about 110 acre-ft. Conduit, tunnel 430 
ft. long, 7 by 7! ft., through divide at west end of dam 65 ft. below summit of 
divide; 1,500-ft. wooden-stave pipe 4t ft. in diameter, and 1,800 ft. of lap-riveted 
steel pipe 4 ft. in diameter to power house. When plant was built pipe line 
was laid through reservoir to draw water from creek as well as from reservoir. 
Pipe was 1,420 ft. long, 50 in. in inside diameter, and anchored to bottom of 
reservoir by loops of wire fastened to deadmen. Water was formerly diverted 
into pipe line by low concrete dam with flashboards but is now taken directly 
from reservoir. Tailrace, open channel 100 ft. long, n ft. wide, and 6 ft. deep; 
lined with concrete; leads from south side of building to creek. 

Power house and transmission systern.-Power house, two-story brick building, 
dimensions 34 by 100 ft., concrete foundations, steel framework, concrete floors, 
and asphalt-gravel roof. A 10-ton crane serves entire lower floor. First 
floor occupied by water wheels, generators, and switchboards; second floor 
occupied by transformers and attendant's living quarters. Installation, originally 
four special double-nozzle Pelton water wheels, 61 in. in diameter, 600-hp. 
capacity under effective head of 370 ft., direct-connected to four 400-kw. 525-v. 
60-cycle 3-phase 300-r. p. m. General Electric generators. Two exciter units 
comprising one 50-hp. 13-in. Pelton water wheel direct-connected to one 25-kw. 
125-v. 1,300-r. p. m. General Electric d. c. generators. In 1914 two of the 
400-kw. units were replaced by one 1,500-hp. 600-r. p. m. S. Morgan Smith 
turbine, direct-connected to one 1,OpO-kw. 2,500-v. General Electric -generator, 
Capacity of plant increased from 1,600 to 1,800-kw. Static head, 376 ft. Current 
leaves plant at 11,000 and 28,000 v. for distribution over system of Utah Power 
& Light Co. 

Remarks.-Besides this plant, the company at this time proposed to develop 
another site, on the water rights and property once owned by the Granite Paper 
Mills Co., which had a paper mill equipped with water-power machinery at the 
mouth of the canyon. The power development consisted of an open 'ditch 8 
ft. wide at bottom a.nd 5 ft. deep, extending for 3,300 ft. al.ong the north hill­
side of the canyon and connecting with an 8 by 4t by 130-ft. flume leadingto a 
wooden penstock intake 8 by 8 by 24.ft., from the bottom of which a 48 to 38 in. 
riveted-steel pipe extended 460 ft. down the hill slope to a 26t-in. horizontal 
Leffel turbine, under a head of 132 ft. This mill burned down in 1892. The 
properties which the Big Cottonwood Power Co. contemplated acquiring com­
prised 200 acres of patented land with water rights and five brick dwelling 
houses. Nothing has been done toward the development of this old site. The 
Stairs plant was included with the Granite plant in the merger which resulted 
in the organization of the Utah Light & Power Co., later the Utah Light & 
Railway Co., and finally the Utah Light & Traction Co. 

GRANITE PLANT (lOHH 7).36 

Location and plan of development.-In Cottonwood Canyon about 14 
miles southeast of Salt Lake City. Diversion dam in SW. t sec. 20, T. 2 S., 
R. 2 E., Salt Lake base and meridian. Flume along north side of creek to 
powerhouse in NE. ·t sec. 25, T. 2 S., R. 1 E. (PI. III). 

Ownership and maTket.-Owner, Utah Light & Traction Co., leased to Utah · 
Power & Light Co. Market, territory served by Utah Power & Light ~ Co. in 
Utah and Idaho. (See old Grace plant, p. 67.) . 

26 Elec. World and Eng., Mar. 30, 1901. 
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Chronologic summary.-Plant built in 189& by Utah Power Co. Sold to 
Utah Light & Power Co., then to Utah Light & Railway Co., and finally to 
Utah Light & Traction Co. " 

Water supply.-Source of water, Cottonwood Creek. Rights acquired by 
appropriation and use. 'Estimated Q90 flow 27 sec.-ft., Q50 flow 43 sec,.-ft.; 
corresponding power capacities 1,020 and 1,620 hp., respectively. 

Hydraulicfeatures.-Dam, stop-log structure about 8 ft. high, concrete founda· 
tions and steel uprights, in creek just below tailrace of Stairs station. Intake, 
timber box at north end of dam. Conduit, wooden flume, length 10,000 ft., 
dimensions 40 by 60 ft. Wooden standpipe 8 ft.ih diameter, 25 ft. high, connects 
flume with penstock. Penstock 1,200 ft. long, riveted-steel pipe 4 ft. in diameter. 
Wooden-chute wasteway from flume to creek, length 1,200 ft., width 12 ft., 
depth 8 ft. 

Power house and transmission system.-Power house, 1:)uff brick, on concrete 
foundations, on north bank of creek. Installation, two 1,200-hp. Pelton water 
wheels direct-connected to two 750-kw. 500-v. 60-cycle 2-phase 300-r. p. m. 
Westinghouse generators. Two 50-hp. Pelton' water wheels direct-connected to 
two 25-kw. 125-v. Westinghouse d. c. exciter generators. Static head at plant 
470 ft. Current leaves plant at 11,000 and 28,000 v. for distribution over 
system of Utah Power & Light Co. 

Remarks.-This plant was built to supply power to Salt Lake City Railroad 
through substation in center of the city. It was one of the first commercially 
successful hydroelectric plants in the Great Salt Lake basin. 

KNUDSON PLANT (lOHH 8). 

Location and plan of development.-On Cottonwood Creek near mouth of 
canyon. Diversion dam, canal, and power house all in sec. 23, T. 2 S., R. 1 E., 
Salt Lake base and meridian, about 4 miles east of Murray, Utah (PI. III) . 

Ownership and market.-Owner, Progress Co. Market, Murray, Magna, 
Midvale, Sandy, and small settlements in Salt Lake County. 

Chrl}nologic ' summary.-Plant built by the Progress Co. in 1906. 
Water supply.-Source of water, Cottonwood Creek. Rights adjudicated. 

Company has decreed right for 75 sec.-ft., but this amount is available only 
in May and June. Average flow for rest of year about 28 sec.-ft. Some power 
purchased from Utah Power & Light Co. during low-water season. Estimated 
Q90 flow 28 sec.-ft., Q50 flow 40 sec.-ft.; corresponding power capacities 180 and 
260 hp., respectively. 

Hydraulic features.-Dam, rock and brush, only high enough to turn water 
into canal. Conduit, open canal, 12 ft. wide on top and 4 ft. deep; carrying 
capacity about 75 sec.-ft. Penstock, 3 ft. in diameter. 

Power house and transmission system.-Power house, small frame building 18 
by 30 ft. Installation, one 24-ft. 200-hp. Leffel turbine and one 150-kw. 2,300-v. 
3-phase General Electric generator. Operating head at plant 82 ft. Current 
generated at 2,300 v. and placed directly on distributing system, which consists 
of about 100 miles of transmission and service lines in Salt Lake County. 

GORDON PLANT (10HH 9). 

Location and plan of development.-At north edge of city of Murray, Salt Lake 
County, Utah. Plant on an irrigation canal in sec. 6, T. 2 S., R. 1 E., Salt Lake 
base and meridian. 

Ownership and market.-Owner, Progress Co. Market, Murray, Midvale, 
Sandy; Magna, and smaller settlements in Salt Lake County. 
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Chronologie summary.-Plant built by the Progress Co. about 1904. Not · 
operating at present time. Company contemplates more extensive development 
in the Cottonwood Canyon and may abandon this plant. 

Water supply.-Source of water, Cottonwood Creek. Rights decreed by 
court for 150 sec.-ft., but this amount is available only in .May and June. 
Average flow rest of year about 44 sec.-ft. Estimated Q90 flow 30 sec:-ft., Q50 , 
flow 50 sec.-ft.; corresponding power capacities 60 and 100 hp ., respectively. 

Hydraulic features.-Dam, low overflow dam, canal which serves for irrigation 
as well as power. Carrying capacity about 150 sec.-ft. Penstock, short steel 
pipe to power house. 

Power house and transmission system.-Power house, small brick building. 
Installation, one 48-in. 200-hp. Leffel turbine and one 150-kw. 2,300-v. 3-phase 
General Electric generator. Operating head at plant 25 ft. Current taken ' 
directly from generator onto transmission line and used in the settlements above 
mentioned. Transmission and distribution system comprises about 100 miles of 
lines. Plant used in connection with Knudson plant. 

LOWER MILL CREEK PLANT (lORR 1).37 

Location and plan of development.-In Mill Creek canyon 10 miles southeast 
of Salt Lake City. Diversion dam in SE. i sec. 28, T. 1S., R. 2 E., Salt Lake 
base and meridian. Pipe line along north side of creek to power house at mouth 
of canyon in W. ! sec. 36, T. 1 S., R. 1 E. Porter Creek, Church Creek, and 
several large springs flow into Mill Creek below dam. Branch pipe lines from ' 
Porter and Church creeks and pumping plant at springs bring water from those 
sources into main creek and pipe line. 

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

Chronologie summary.-Construction started in 1909, coinpleted in 1910. 
Plant built by Knight Power Co. Sold to Utah Power & Light Co. 

Water supply.-Source of water, Mill Creek, Church Creek, Porter Creek, and 
springs. Rights acquired through State engineer of Utah. Small regulating 
pond above dam, 300 by 100 ft., average depth 8 ft.; can store about half . 
stream flow for 12 hours and permit use of more water during day peak load. 
To do this, however, and not interfere with irrigation rights below, an equalizing 
reservoir was built below plant. Estimated Q90 flow 7 sec.-ft., Q50 flow 12 
sec.-ft.; corresponding power capacities 580 and 1,000 hp., respectively. 

Hydraulic features.-Dam, concrete wall, crest length 83 ft., height 21 ft., 
spillway 15 ft . . Intake, concrete channel 22 by 5 ft., at north end of dam t 

controlled by hand-operated screw-stem gate. Conduit, wooden-stave · pipe; 
length 25,094 ft., diameter 30 in. Follows tortuous course, more than 50 per . 
cent curved. Grade 0.2 per cent. In 22 places riveted:..steel elbows used for , 
sharp curves. Steel T connects lower end of grade pipe and penstock, and 30-in. 
surge pipe extends 450 ft . up hillside. Penstock, steel pipe; length 2,400 ft., 
diameter 30 in. at top 20 in. at bottom; Y at lower end, each branch c·onnecting . 
with turbine. Water from Porter Creek carried in wooden-stave pipe 1! ft. 
in diameter, 374 ft. long, and emptied · into Mill Creek above diversion dam. 
Water from Church Creek carried in wooden-stave pipe 1 ft. in diameter, 405 , 
ft. long, tapped into main pipe line 8,118 ft. below Mill Creek diversion dam. 
Wa ter from springs rises about! mile below dam; from 3 to 4.5 sec.-ft. collected ~ 
in concrete basin and pumped by 6-in. Worthing~on single-stage centrifugal : 
Pump through I-ft. wooden-stave pipe into main pipe line. Pump .. direct- · 
connected to one 100-hp. 1,800-r .p.m. 2,200-v. General Electric ~otor installed . 

37 Eng. Rec. Mar. 25, 1911; Eng. Rec. Mar. 15, 1913. 
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in small brick and concrete house. One end of house made into collecting well 
by concrete partitions across building. Plant designed for capacity of 38 sec.-ft. 
when pumping against total head of 138 ft. Unit is automatically controlled by 
float switch. 

Power house and transmission system.~Power house, brick on concrete founda­
tions, on north bank of creek, dimensions 73 by 34 by 18 ft. One 32-ft. span 
10-ton hand-operated Whiting crane. Installation, two 1,300-hp. Doble impulse 
water wheels designed for 990-ft. head and 514 r. p. m. Wheels direct-connected 
to two 700-kva. 2,300-v. 60-cycle 3-phase General Electric generators. On same 
shaft of each unit is one 21-kw. 125-v. d. c. General Electric exciter generator. 
Each water wheel requires 10.5 sec.-ft. of water when gen,erator load is 650 kw. 
and head 960 ft. Operating head at plant 960 ft., static head 1,037 ft. Current 
leaves plant at 44,000 v. and is distributed through system of Utah Power & 
Light Co. 

UPPER MILL CREEK PLANT (lORR 11). 

Location and plan oj development.-In Mill Creek canyon 12 miles southeast of 
Salt Lake City, Utah. Diversion dam near center of sec. 26, T. 1. S, R. 1 E.; 
pipe line along. north side of creek to power house in SW. i sec. 27; power house 
about 5 miles from mouth of canyon (PI. III). 

Ownership and market.-Owner, Utah Power & Light Co. Market, Great 
Salt Lake basin and adjacent territory. (See old Grace plant, p. 67). 

Chronologie summary.-Plant built in 1907 by Mill Creek Power Co. Acquired 
by Utah Power & Light Co. in March, 1913. 

Water supply.-Source of water, Mill Creek. Rights acquired through 
State engineer of Utah in 1907. License issued for 13.3 sec.-ft. No regulation 
of stream. Estimated Q90 flow 5 sec.-ft., Q50 flow 9 sec.-ft.; corresponding 
power capacities 240 and 430 hp., respectively. 

Hydraulic jeatures.-Dam, rubble masonry, crest length about 25 ft., height 
8 ft., spillway 8 ft., sluiceway 2i ft. Intake, screened, controlled by hand­
operated gate, opens into wooden-stave pipe line. Conduit, wooden-stave pipe, 
length 9,117 ft., diameter 22 in., located along north side of canyon, mostly in 
ea.rth excavation. Capacity 13! sec.-ft. Penstock, riveted-steel pipe, length 
'175 ft., diameter 22 in. at top, 12 in. at bottom. 

Power house and transmission system.-Power house, brick on rock foundations, 
,dimensions 25 by 38 ft. One 3-ton chain block for handling machinery. Instal­
lation, one 650-hp. 450-r. p. m. double overhung impulse water wheel, designed 
for 300-kw. generator load with 9 sec.-ft. of water and 587-ft. head, direct­
connected to one 300-kva. 2,300-v. 60-cycle 3-phase General Electric generator. 
Exciter unit one 10-kw. 125-v. General Electric d. c. generator, belt driven from 
main shaft. Operating head at plant 577 ft., static head 600 ft. Current 
leaves plant at 44,000 v. and is distributed through general system of Utah 
Power & Light Co. 



Ind¥No. Name of plant. 

SUMMARY. 

Power plants in Jordan River and Utah Lake drainage basins. 

Stream. 
Static 
head 
(H). 

Rated 
capacity of 
installed 

water 
wheels. Q90 

With existing flow. 

Rorsepower. 

QOO 
0.08RQOO O.08RQOO 

With regulated flow. 

Rorsepower. 

Q90 QOO 
O.08RQ90 0.08RQOO 

-----�-----------· �-----------�~---I----·I---- ---- -------- ----------------

IORF L __ _ 
10RF 2 ___ _ 
10RF 3_. __ 
10RF 4 ___ _ 
10:aF 5 ___ _ 
10RF6 __ :"_ 
10HF 7 ___ _ 
10RF 8 ___ _ 
10RF 9 ___ _ 
10RG 1. __ _ 
10RG 2 ___ _ 

Sec.-ft. Sec.~ft. Sec·-ft. 
2 4 310 620 

17 29 780 1,330 
. 21 37 490 \ 860 

2 4 280 560 
22 32 240 340 

Sec.-ft. Feet. Horsepower. 
Alpine ______________________ Dry Creek__________________ 1,924 3,000 
Upper American Fork ______ American Fork_____________ 575 2,000 

~~m~ ~::ii:_~~_:~~~~~==== -Bai~~-c~eek================ 1, ~~ ~ ~ ========== ========== ==========c======== Springville __________________ Hobble Creek_______________ 134 150 ____________________ __ ____ ____________ _ _ 

Strawberry - - - - ------------- Spanish Fork_ - ------------- 125 1,600 --------6-- -------"8" ------300- ------4-io-- ______ ~~ _______ 1_5_0 ______ ~:~~ ____ __ ~:~~~ Santaquin ______ ____________ Santaquin Creek____________ 636 1,700 
Nephi. _ _ _ _ ____ _____________ Salt Creek_ _ ________________ 146 200 15 20 170 230 _______________________________________ _ 
Nephi Plaster _______________ _____ do_ _ _ _ _________________ _ 184 200 15 20 220 300 _____________________ ____ ______________ _ 
Murdock__ _ _ _______________ Provo River _ _ _ _____________ Hl5 3,300 54 89 840 1,390 _______________________________________ _ 
Heber ______________________ __ ____ do__________ _______ _____ 92 1,600 50 75 370 540 __________________________ ____ _____ ___ _ _ 

10BG 3 ___ _ Olmsted _________________________ do______________________ 340 18,500 200 310 5,440 8,430 __________________ __ ___________________ _ 
IORG 4 ___ _ Park City _ _ _ _ _ _____________ Ontario drain tunneL_______ 120 240 25 25 240 240 _______________________________________ _ 
IORG 5 ___ _ 

10RR I. __ _ 
IORR 2 ___ _ 

Snake Creek ___________ ____ _ Snake Creek________________ 752 2,000 19 25 1,140 1,500 __________ ______ ______________________ .--

Jordan______________________ Jordan River _______________ { ~!} 1,344 a 178 4293 1,040 1,700 4178 4293 1,040 1,700' 
Bennion _________________________ do_ _ _ _ __________________ 16 100 60 60 75 75 _________ _ _____________ ________________ _ 

IORR 3 ___ _ Columbus Consolidated _____ Little Cottonwood Creek___ 496 800 20 -30 790 1,190 ______________ __ _______________________ _ 
IORR 5 ___ _ Murray __________________________ do__________________ ____ 523 1,200 25 37 1,020 1,520 ____ ___________________________________ _ 

. IORB 6 ___ _ Stairs _______________________ Cottonwood Creek__________ 376 2,700 24 38 720 1,140 ___ _____________________ __ _____________ _ 
IORH 7 ___ _ Granite __________________________ do________ ______________ 470 2,400 27 43 1,020 1,620 ___ ____________________________________ _ 
10HR 8 ___ _ Knudson __________________ ______ do______________________ 82 200 28 40 180 260 __ __ ______ _____________________________ _ 
10HH 9 ___ _ Gordon ____ ~ _____________________ do_ _ _ _ __________________ 25 200 30 50 60 100 _______________________________________ _ 
10RH 10 __ _ Lower Mill Creek___________ Mill Creek ___ ____ _ .___ ___ __ 1,037 2,600 7 12 580 1,000 __________________ _____________________ _ 
10RR 11. __ Upper Mill Creek _____________ ___ do____________________ __ 600 600 5 9 240 430 __________ _____________________________ _ 

----1---
5
-
2
-, 1-3-4-1-__ -_-__ -_-__ -_-_II-__ -_-~-__ -_-__ -_.I-_-__ -_-_-__ -_-_ -+1-----------------1 -__ -_-__ -.-__ -.-.1-_-__ -_-__ -.-__ -_.1-_-_-__ -_-_ .-_-__ -1._-.-_ -__ -_-__ --__ 

a Existing flow of Jordan River is regulated for irrigation, and power must conform to that condition. 

NOTE.-The computed power capacities shown in this table are based somewhat arbitrarily on the time elements and other specified conditions given on pp. l09-ltO. They 
serve for comparison of power sites considered as individual sites, but they bear no definite relation to the ins'talled capacities or the energy output of plants in the Utah Power & 
Light Co.'s system, because of the Bear River regulation and the interconnection of plants, which permits a maximum utilization of the smaller streams. 
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WILLARD, FARMINGTON, AND BOX ELDER CREEKS AND STREAMS 
IN TOOELE AND RUSH VALLEYS. 

BRIGHAM CITY PLAl)TT (IOHA 1). 

Location and plan of development.-On Box Elder Creek near the mouth of its 
canyon, . 1 mile southeast of Brigham, in Box Elder County, Utah. Diversion 
dam in SE. isec. 21, T. 9 N., R. 1 W., Salt Lake base and meridian; pipe line 
along north side of creek to power house in SE. i sec. 19 (PI. III). 

Ownership and market.-Owner, city of Brigham. Market, city of Brigham. 
Chronologie summary.-This is the second plant built by the city. The first 

one, built about 1908 at a cost of $64,000, was outgrown by the city and replaced 
by. the present plant, built in 1921 at a cost of about $184,000. ' 

Water supply.-Source of water, Box Elder Creek. Rights acquired through 
State engineer of Utah and purchase. Entire flow of creek, except South Fork, 
is available for use by plant. Pipe line designed large enough to include flow of 
South Fork when such additional flow becomes necessary. Total estimated 
Q90 flow of creek 19 sec.-ft., Q50 flow 30 sec.-ft.; corresponding power capacities 
850 and 1,340 hp., respectively. . . 

Hydraulic features.-Dam, concrete wall about 18 ft. high and 68 ft. long on 
top, with spillway in middle section, 48-in. opening into steel reducer through dam 
into pipe line. Conduit, wooden-stave pipe, 30 in. in diameter, 10,934 ft. long, 
along north side of canyon to its mouth, thence about 2,400 ft. welded-steel 
penstock 30 to 28 in. in diameter, with Y at lower end. Tailrace, open channel. 

Power and transmission system.-Power house, one-story brick, with concrete 
foundations, floor, and bottom 3 ft. of walls. Outside dimensions, 42 ft. 2 in. by 
36 ft. 2 in. Installation, two 750-hp. double-nozzle 450-r.p.m. Pelton water 
wheels, 52 in. in diameter, designed for static head of 560 ft. and effective head of 
500 ft. Direct-connected to water wheels are two 600-kw. 4,000-v. 60-cycle 
3-phase 450-r.p.m. Westinghouse generators. Current for excitation furnished 
by one 26-kw. 1,200-r.p.m. d.c. Westinghouse generator direct-connected to 
one 20 !-in. diameter Pelton water wheel supplied with water from 5-in. pipe 
tapped into penstock. Also one three-bearing motor-generator set, 30-kw. 
motor and 26-kw. d.c. exciter, as dual exciter set. Operating head 500 ft., static 
head 560 ft. Current generated at 4,000 v. and transmitted on 3-phase 4-wire 
system through city, being stepped down for service distribution. 

Remarks.-This power house is below old plant and point of diversion above 
old dam. Head at old plant 287 ft. Old plant to be abandoned. City voted 
bond issue of $200,000 for building new plant. 

WILLARD PLANT (lORA 3). 

Location and plan of development.-In Box Elder County, Utah, just east of the 
town limits of Willard. Diversion dam in NE. 1 seG. 24, T. 8 N., R. 2 W., Salt 
Lake base and meridian; pipe line about 11 miles long to power house in SE. i 
sec. 23. From dam "to mouth of canyon pipe lines laid in creek bed to avoid 
excessive costs of construction. Canyon is rock-bound gorge with sheer walls 
. (PI. III). 

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

Chronologie summary.-Construction begUn in November, 1908; completed in 
May, 1909. Plant built by M. S. Browning, of Ogden, Utah. Sold to Utah 
Power & Light Co. in 1913. 

Water supply.-Source of water, Willard Creek. Rights acquired through 
State engineer of Utah. Stream small spring-fed mountain creek. Winter 
flow about 2 sec.-ft.; high-water flow about 11 sec.-ft. Domestic water supply 
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for Willard taken from concrete cistern supplied from tailrace of power plant. 
Estimated Q90 flow 3 sec.-ft., Q50 flow 4 sec.-ft.; corresponding power capacities 
290 and 390 ' hp., respectively. 

Hydraulic features.-Dam, small concrete structure. Height 17 ft., crest 
length about 30 ft., with 20-ft. spillway and 50 ft. of concrete retaining wall 
extending upstream to form bank for forebay pond. Maximum depth of pond 
at dam 15 ft., average depth 6 ft., capacity 0.4 acre-ft. Conduit, first 774 ft., 
wire-wound wooden-stave pipe tapering from 24 to 18 in. in diameter. Inlet 
to pipe controlled by steel hand-operated gate. Remainder of pipe line, 5,854 ft., 
riveted-steel pressure pipe tapering from 16 to 11 in. in diameter. Tailrace is 
concrete inclosed channel leading to a hermetically sealed concrete cistern which 
serves as a reservoir for town water supply. 

Power house and transmission system.-Power house, small buff-brick building 
on concrete foundations. Dime~sions 32.5 by 36.5 by 17.75 ft. Half-ton chain 
block used for handling machinery. Installation, one 700-hp. 48-in. 600-r. p. m. 
Allis-Chalmers tangential water wheel, direct connected to one 350-kw. 2,300-v. 
60-cycle 3-phase Allis-Chalmers generator. Exciter unit, belt-driven from main 
shaft, is one 75-kw. 120-v. 1,650-r. p. m. generator. Water wh~el designed for 4.7 
sec.-ft. of water under 1,170-ft. head and 350-kw. generator load. Operating 
head at plant 1,170 ft., static head 1,209 ft. Current generated at 2,300 v. 
Local needs for town supplied from 6,600-v. line. Remainder leaves plant at 
11,000 v. and is used in immediate vicinity in the general system of the Utah 
Power & Light Co. 

Remarks.-Electrical machinery first installed consisted of one Allis-Chalmers 
d. c. 300-kw.50Q-600-v. generator on same shaft with one Allis-Chalmers 350-
kva. 2,300-v. 60-cycle generator direct connected to the water wheel and one 
9-kva. 116-120-v. 1,650-r. p. m. belt-driven exciter generator. Direct current 
was used by Ogden, Logan & Idaho Electric Railway until 1915, when the power 
was furnished from other sources and d. c. machine was removed. 

DAVIS OR FARMINGTON FLANT(lOHA 4). 

Location and plan of development.-In Davis County, Utah, less than 2 miles 
northeast of Farmington. Diversion dam in NE. t sec. 17, T. 3 'N., R. 1 E., 
Salt Lake base and meridian; pipe line along south side of creek to power house 
in NE. 1 sec. 18 (PI. III). ' 

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

Chronologie summary.-Construction begun in July, 1908; completed in J anu,:" 
ary, 1910. Plant built by Davis County Light & Power Co. Sold to Utah 
Power & Light Co. 

Water supply.-Source of water, Cottonwood Creek, locally known as Farming­
ton Creek, and Accommodation Creek, a small tributary. Rights acquired 
through State engineer of Utah. Application made in 1910; proof made in 1911. 
Certificate issued for 10 sec.-ft. No storage regUlation on stream. Estimated 
Q90 flow 4.4 sec.-ft., Q50 flow 5.7 sec.-ft.; corresponding power capacities 270 
and 350 hp., respectively. 

Hydraulic features.-Dam, weir section, concrete, crest l~mgth 10i ft., height 
6 ft. Wing walls. Intake, screened opening 6 by 2 ft. through south wing wall 
controlled by hand-operated gates. Conduit, wooden:"stave pipe 2 ft. in diameter, 
on grade of 42.2 ft. to a mile. Crosses Accommodation Creek about one-quarter 
mile downstream from dam. Water from Accommodation Creek carried in 6-in. 
pipe tapped into main line. Length of pipe line 6,200 ft. Penstock, riveted­
steel pipe 18 in. in diameter to power house. 
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Power house and transmission system.-Power house, plain concrete building, 
. dimensions 47 by 27.5 by 17 ft., on rubble masonry foundations. One end used 

for machinery equipme·nt, other for attendant's living quarters. Set of I-ton 
chain blocks used for handling machinery. Installation, one 537-hp. 50-in, 
Doble impulse water wheel direct connected to one 312-kw. 2,300-v. General 
Electric generator. Exciter, belt driven from main shaft, is one 12-kw.125-v . . 
General Electric d. c. generator. Operating head at plant 756 ft., static head 
776 ft. Current leaves plant at 2,200 and 11,000 v.; practically all used in the 
vicinity. 

TOOELE PLANT (10HA 6). 

Location and plan of development.-On Settlement Creek in sec. 33, T. 3 S., 
R. 4 W., Salt Lake meridian, near city of Tooele, Tooele County, Utah. 

Ownership and market.-Owner, Clark Electric Power Co . . Market, mines 
at Ophir, Utah, and towns of Grantsville, Burmaster, and Stockton, in Toele 
County. 

Chronologie summ·ary.-Plant built in 1902 by Clark Electric Power Co. 
Water supply.-Source of water, Settlement Creek and Left Fork. Rights 

acquired by appropriation and use. Estimated Q90 flow 2 sec.-ft., Q50 flow 
5 sec.-ft.; corresponding power capacities 85 and 210 hp., respectively. Water 
sufficient to operate plant at capacity about 3 months each year. 

Hydraulic features.-Wooden head-gate boxes in creek. Wooden intake boxes 
with wooden screens. Steel pipe line 11,850 ft. long; pipe 10 in. in diameter 
from intake on Left Fork to power house, laid on average grade of 7.11 to 100 ft. 
Pipe line 13,758 ft. long from intake on Settlement Creek to power house; dia-:­
meter of pipe 20 to 14 in. Upper 1l miles of line wire-wound wooden-stave 
pipe; rest steel. Average grade of line 3.84 ft. to 100 ft. About 300 ft. of open 
ditch leads from Settlement Creek diversion to intake pipe. 

Power house and transmission system.-Power house on north side of creek; 
brick building with concrete floor, dimensions 22 by 60 ft. Sheet-metal addition 
built onto west side of power house, originally for steam auxiliary, now con­
verted into ice-manufacturing plant, capacity about 5 tons daily. Installation, 
one double-runner 400-hp. Pelton water wheel, direct connected to one 250-kvR. 
6,600-v. 3-phase 450-r. p. m. General Electric generator. Static head of pipe 
lines on Settlement Creek and on Left Fork 530 and 852 ft., respectively. Exciter 
generator, belt driven from main shaft, 125-v. 72-a. 900-r. p. m. General Electric. 
A 11-kv. transmission line from plant to Grantsville, 12! miles, thence to Bur­
master, 6 miles farther, and another line to Stockton, 7! miles, connected through 
substation with South Willow and Ophir plants. Outdoor substation connects 
Tooele plant through 6! miles of line with Terminal-Arthur-Salt Works-Bing­
ham 44-kv.line of Utah Power & Light Co. Power purchased from this company 
part of year. . Territory served about 35 miles long and 14 miles wide, popula­
tion 6,500, and two small mining plants having a combined maximum load of 100 
hp. Operating headquarters at Tooele; all distribution lines 2,300 v. 

SOUTH WllLOW PLANT (10HA 7) • 

. Location and plan of development.-On South Willow Creek, 6 miles south of 
Grantsville, Tooele County, Utah. Diversion from creek into pipe line in SW. 1 
sec. 6, T. 4 S., R. 6 W., Salt Lake base and meridian; power house in SE. i sec. 
27, T. 3 S., R. ·6 W. (PI. III) . 

. Ownership and market.-Owner, Ophir Hill Consolidated Mining Co. Market, 
towns and mines in Tooele County. (See Tooele plant, above.) 

Chronologie summary.-Plant built in 1912-13. . . 
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Water supply.-Source of water, South Willow Creek. Rights acquired by 
appropriation and use. · Stream flow sufficient 4! months each year to operate 
plant at capacity. Estimated Q90 flow 2 sec.-ft., Q50 flow 3 sec.-ft.; correspond-
ing power capacities 180 and 270 hp., respectively. . 

Hydraulic jeatures.-Diversion immediately below spring that supplies most 
of the creek flow. Conduit, wooden-stave wire-wound pipe and iron pipe. 
Diameter 20 to 12 in., length 4! miles, wooden pipe 1! miles long, rest iron. 

Power house and transmission system.-Power house, rock masonry with 
concrete floor; inside dimensions 25 by 45 ft.; on north side of creek. Installa­
tion, two 275-hp. 4-ft. diameter Doble-Pelton water wheels direct connected to 
two 200-kva. 2,400-v. 3-phase 600-r. p. m . Westinghouse generators, gross head 
1,116 ft. Two Westinghouse d. c. exciter generators, belt driven from main shaft, 
each 6 kw. 125 v. 1,480 r. p. m. Current leaves plant at 11,000 v. over trans­
mission line to Stockton substation, thence to mines of Ophir Hill Consolidated 
Mining Co. at Ophir. All power in excess of needs at mine and mill is handled 
by Clark Electric Co. 

OPHIR PLANT (lO;HA 8). 

Location and plan oj development.-On Ophir Creek near Ophir mining camp, 
about 8 miles southwest of Bingham, Utah, in T. 5 S., R. 4 W., Salt Lake base and 
meridian (PI. III). Diversion from Ophir Creek into pipe line leading to power 
house. 

Ownership and market.-Owner, Ophir Hill Consolidated Mining Co. Market, 
mines and towns in Tooele County, Utah. (See Tooele plant, p. 106.) 

Chronologie summary.-Plant built in 1902-3. 
Water supply.-Source of water, Ophir Creek. Rights acquired by appropria­

tion and use. Estimated Q90 flow 2.5 sec.-ft., Q50 flow 5 sec.-ft.; corresponding 
power capacities 150 and 290 hp., respectively. Stream flow sufficient to run 
plant at capacity about 5 months a year. 

Hydraulic jeatur~s .-Small masonry and wooden dam in creek, 2,207 ft. of 
18-in. wooden pipe, 3,000 ft. of 16-in. wooden pipe, 3,000 ft. of 18-in. iron pipe, 
1;420 ft. of 15-in. iron pipe, 2,730 ft. of 14-in. iron pipe, and 7,900 ft. of 12-in. iron 
pipe. Total head 957 ft. 

Power house and transmission system.-Power house, rubble masonry with con­
crete floor, inside dimensions 21 by 41 ft., on south side of creek. Installation, 
one 600-hp. 4-ft. diameter Pelton water wheel direct connected to one 300-kva. 
2;300-v. 3-phase 60-cycle 450-r. p. m. General Electric generator. One General 
Electric exciter generator, 125-v. 60-a. 1,800-r. p. m. d. c., belt driven from main 
shaft. Current sent over 2! niiles of transmission line to Ophir substation, 
where line is connected with 1l,000-v. line from Stockton. 

Remarks.-Besides contributing any surplus power it may generate to the 
system of the Clark Electric Power Co., this plant gives emergency service to 
pump in Ophir Hill mines during times of trouble. The pipe line extends through 
the Ophir mining camp, and at several places it is tapped and water is taken out 
for milling purposes and for domestic supply for the camp. 
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SUMMARY. 

Developed power sUes on Willard, Farmington, and Box Elder creeks and streams in 
. Tooele and Rush valleys. 

Rated With existing flow. 

Index 
No. 

Static 
head 
(H). 

C~;C-I ___ ~_~ _____ _ 

Name of plant. Creek. s~~A~d Rors~power. 
water Q90 Q50 

wheels. 0.08RQ90 0.08RQ50 

---1·------1------·1--------------_. 

Hor8e-
Feet. pow!,r. 

lORA L __ Brigham __________ Box Elder______ __ 560 1,500 
lORA 3 ___ Willard ___________ Willard___________ 1,209 700 
lOHA4 __ ~ Farmington _______ Farmington_______ 776 537 
10HA 6 __ ~ Tooele_ ___________ Settlement ________ { ~~} 400 

10HA 7 ___ South Willow _____ South Willow_____ 1,116 550 
lOHA8 ___ Ophir ___________ __ Ophir_____________ 957 600 

Sec.-ft. Sec.-It. 
19 30 
3 4 
4.4 5.7 
2 

2 
2.5 

850 
290 
270 
85 

180 
150 

1, 340 
390 
350 
210 
270 
290 

________ 4, 287 ________ __ ___ ___ 1,825 2,850 

UNDEVELOPED WATER POWER. 

FACTORS AFFECTING CAPACITY OF POWER SITES. 

Considerable knowledge of the possibilities and limitations of a 
contemplated water-power development is of primary importance. 
An urgent demand is usually the impelling force in developing all 
hydroelectric projects, and the feasibility of any particular project 
depends upon whether the revenue to be received from the sale of 
the energy is sufficient to warrant the necessary expenditures. 

In order to make determinations, complete and accurate data are 
essential, but the numerous factors entering into the computations 
are variable, and accuracy in these computations is merely relative, 
so that for preliminary investigations a range of error of , 10 to 15 
per cent should be allowed. 

The head available at any power site can be determined readily, 
but not so the · amount of water available. The amount of water 
can be measured, but one measurement or many measurements of a 
flashy mountain stream are not enough to determine the low and 
high water periods of the stream. The value of a stream-flow 
record is directly prop.ortional to the length of the record, or, in 
other words, the time element must be considered. 

The minimum power that can be made available at any site is the 
power that can be developed during the period of lowest flow of the 
stream-a period which on the streams of the Great Salt Lake 
basin extends over only a few days or weeks in the winter. For the 
rest of the year a greater amount of power could be developed. It 
is therefore usually wise not to design a plant for an actual minimum 
flow but to "overdevelop" to some extent and provide for auxiliary 
power to · carry the load over the periods of shortage. No definite 
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rules can be given that will apply to the percentage of overdevelop­
ment for all projects. Each project offers a separate problem, whose 
solution depends upon the local conditions. For example, at one 
site the market demand may be so distributed that the peak demand 
occurs when the stream flow is high, and only a small amount of 
auxiliary power may be needed each year to be supplied from a 
steam plant or from storage reservoirs, if reservoir sites are available. 
It may be advisable under such conditions to design a plant having 
a capacity for several times as much as the minimum stream flow. 
The same conclusion would apply if the plant is to be connected into 
a system that contains several hydroelectric plants having storage 
reservoirs and perhaps one or more steam plants, a combination that 
is very flexible and one that usually allows a high percentage of 
overdevelopment, even on a stream where there are no storage­
reservoir sites. 

With these facts in mind it is quite obvious that the power capac­
ity of any power site ranges from the minimum to the maximum 
stream-flow capacity, and that any figures given to indicate the 
potential power at such site must be qualified by the time factor. 
In other words, the potential power must be expressed as so many 
horsepower or kilowatts for a definite percentage of the time. 

The power capacities considered in this report are divided some­
what arbitrarily into two groups based on time . elelnents. . The 
power capacity available 90 per cent of the time corresponds to the 
stream flow that is available for about eleven months in a year. 
With a sma.ll amount of storage this capacity might be maintained 
continuously. The power capacity available 50 per cent of the time 
corresponds to the flow that is available for six months in a year. 
If this flow is less than the mean flow this capacity might be main­
tained continuously by :means of storage, provided sufficient storage 
capacity is available above the particular site considered. The 90 
per cent capacity is nearly always· exceeded in power-house instal­
lations; the 50 per cent capacity is generally exceeded only where 
auxiliary steam power is available or the market conditions are 
exceptional. 

The power capacity of the power sites that are considered here is 
the continued product of the factor 0.08, the average static head in 
feet (H), and the quantity of water in cubic feet per second esti­
mated to be available for 90 per cent of the time (Q90) and for 50 
per cent of the time (Q50). The factor 0.08 represents the horse­
power at 70 per cent efficiency of 1 cubic foot of water per second 
falling through a head of 1 foot. Its use in calculating power capaci­
ties involves the assumption that 70 per cent of the theoretical power 
indicated by the stream flow and the static head can be made avail-
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able for transmission, an assumption that conforms closely to the 
average results that can be realized in strictly modern power plants. 
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FIGURE 7.-Typical hydrographs of streams in the Great Salt Lake basin. 

Figure 7 shows three hydrographs of different streams in the Great 
Salt Lake basin. These are typical of the streams in the basin and 
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show the close relation between the Q50 and the Q90 flow. The 
·season of high-water flow is usually not more than three months in 
length, and there is a decided peak in June. The ratio of the Q50 

to the Q90 flow (§~~) ranges from 1 to about 2.3 on the streams in 

the basin and is highest for the years of low run-off. The average. 
ratio for the entire basin, however, is about 1.5. 

AVAILABLE FLOW. 

The stream-flow records presented in this report (pp. 173-265)indicate 
the amount of water available at the gaging stations that are nearest 
to the power sites. There are no gaging stations at any of the power 
sites, and for that reason the flow that might be expected for 90 and 
. 50 per cent of the time at these sites has been estimated from the 
data available. Only those E\treams that show a power capacity of 
at least 100 horsepower for 90 per cent of the time have been con­
sidered. 

SITES IN BEAR RIVER BASIN. 

Evanston or Big Bend site.-On Bear River about 20 miles south­
east of Evanston (lORB 138). The point of diversion is in Utah, and 
the power-plant site is in Wyoming. The topography is suitable for 
a low diversion dam across the river channel and for a canal leading 
along the west side of the river. A canal 6 miles long heading in 
sec. 30, T. 3 N., R. 10 E., Salt Lake base and meridian, and leading 
to a power house in sec. 13, T. 12 N., R. 120 W., Wyoming, would 
provide a head of 400 feet, which, with a Q90 flow of 25 second-feet~ 
would develop 800 horsepower (600 kilowatts). The Q50 flow at 
this site is. probably very little, if any, greater than the Q90 flow 
because of the short flood season. 

Wyuta sites.-Four water-power sites were investigated by the 
'Wyuta Development Co. in connection with an irrigation project 
that contemplated the diversion of flood waters from Bear River into 
reservoirs on Yellow and Coyote creeks for use on lands in Utah and 
Wyon1ing to the south, west, and northwest of Evanston. :! ;The plan 
was to build a crib dam across the channel of Bear River about 1 
mile south of the Utah-Wyoming boundary, in sec. 19, T. 13 N., 
R. 10 E., Salt Lake base and meridian, a canal of 850 second-:-feet 
capacity that would extend along the hills west of the river and over 
a low divide into the Yellow Creek drainage basin, a reservoir on 
Yellow Creek and another on Coyote Creek, and a system of canals 
and laterals that would carry the water to about 54,200 acres of 
land. The diversion canal would be about 6.3 miles long. The 
main power plant (10RB 2) would be near the SE. t sec. 15, T. 12 N., 

88 The numbers correspond to those used on the map CPI. III). 
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R. 120 W. sixth principal meridian, at the terminus of the canal, and 
the Big Bend plant (10RB 3) would be about 3 miles from the diver:­
sion dam, near the south line of sec. 13, T. 12 N., R. '120 W., at a 
place where there is a drop of 79 feet. The head available at the 
proposed main plant is 268 feet, and the power capacity with a Q90 
flow of 25 second-feet is 540 horsepower (400 kilowatts). With the 

,same flow at the Big Bend plant, the power capacity is 160 horse-
power (120 kilowatts). ' 

The Wright plant (lORB 5) was to be built near the mouth of 
Coyote Creek, in sec. 26, T. 14 N., R. 121 W., and supplied with 
water from a feeder canal that would carry water from the Yellow 
Creek reservoir to the Coyote Creek reservoir. The part of the 
flow passing through the power plant would go directly into Yellow 
Creek. The head available at this site is 117 feet, and the power 
capacity with a Q90 flow of 25 seco~d-feet is 230 horsepower (170 
kilowatts) . 

,The Forbes plant (lORB 6) was to be built on Yellow Creek in 
sec. 12, T. 14 N., R. 121 W., in Wyoming. The water would be sup­
plied through the Wyuta canal. This canal would divert water 
from Yellow Creek just below the mouth of Coyote Creek and would 
extend along the foothills toward Evanston. At the power site the 
canal would be 80 feet above the creek and only about 300 feet 
distant. The power capacity of the site with a Q90 flow of 25 second­
feet is 160 horsepower (120 kilowatts). The Q50 flow at these Wyuta 
sites is very little, if any, greater than the Q90 flow; 
, Woodr11;ff Narrows site.-OnBear River 7 miles east of Woodruff, 
Utah (lORB 4). The river enters a narrows in sec. 32, T. 18 N., R. 
120 W., in Wyoming, and at this place the topography is favorable 
for a good dam site. Surveys of this site indicate that' a dam 100 
feet high would form a storage reservoir having a capacity of 233,000 
acre-feet, and that a drawdown of 20 feet from such a reservoir would 
furnish about 86,000 acre-feet of water. It is estimated that the 
natural Q90 flow of Bear River at this place may be as small as 30 , 
second-feet and that the period of low-water flow extends not only 
through the winter but also through the irrigation season, compris­
ing in all about eight months of the year. Accordingly, the power 
capacity of this site is based on the use of the upper 20 feet of the 
reservoir for storage, to be used during this low-water period. The 
average head is taken as 85 feet, and the Q90 flow is estimated at 
200 second-feet, giving a capacity of 1,360 horsepower (1,010 kilo­
watts). With a Q50 flow of 275 second-feet the capacity of the site 
is 1,870 horsepower (l,400 kilowatts). 

Montpelier site.-On Montpelier Creek about 6 miles above 
Montpelier, Idaho (10RB 7). In this stretch between the power­
house site and the town the creek has a fall of 450 feet, but the 
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water supply of the town is diverted from the creek about 5 miles 
up the canyon and is not available for the development of power. 
In the next 4 miles up the canyon the fall is 200 feet, and the 
topography is favorable for a low diversion dam and for a pipe line 
leading along the side of the canyon . to a power house. The esti­
mated Q90 flow of the creek is about 15 second-feet, which with an 
average head of 200 · feet gives a power capacity of 240 horsepower 
(180 kilowatts). The estimated Q50 flow is 24 second-feet, and the 
corresponding power capacity of the site is 380 horsepower (285 
kilowatts) . 

St. Oharles site.-About 2 miles . northwest of St. Charles, Idaho, 
above the irrigation canals on St . . Charles Creek (10HB 8). This ' 
stream, perhaps the largest one that flows into Bear Lake, is about 
12 nliles long and flows through a steep, narrow canyon. The water 
supply is apparently furnished by springs during the low-water 
period, and the estimated Q90 flow is about 45 second-feet. The 
available head in the 3-mile stretch of the stream above the highest 
irrigation canal is at least 175 feet, giving the site a power capacity 
of 630 horsepower (480 kilowatts). The estimated Q50 flow is 70 
second-feet, and the corresponding power capacity is 980 horsepower 
(735 kilowatts). 

Bloomington site.-On Bloomington Creek 4 miles west of Bloom­
ington, Idaho, in T. 14 S., R. 43 E. Boise meridian (lOHB 9). 
The stream has its source in several small deep lakes near the crest of 
the Bear River Range, and the estimated Q90 flow is 18 second-feet 
at the point of diversion, which is about 2 miles above the power­
house site. The fall in this 2-mile stretch of the canyon is about 
750 feet, and the topography is suitable for a pipe line on either side. 
The power capacity of the site is 1,080 horsepower (810 kilowatts). 
The estimated Q50 flow is 29 second-feet, which gives a power capac­
ity of 1,740 horsepower (l,300 kilowatts). (See maps of Preston 
and Montpelier quadrangles.) 

Other sites on Bear River.-The flow of Bear River below Bear Lake 
is regulated by the stored water from the lake to suit the power and 
irrigation demands along the river. The Oneida plant, the largest 
and main-control plant of the entire Utah Power & Light Co.'s 
system, and three other hydroelectric power plants are already in 
operation on this stretch of the river. The -further development of 
the river contemplates at least four more plants having a total 
capacity of about 21,000 hOl'$epower (l5,750 kilowatts)! at the Soda 
Point (lOHC 1), Lava (lOHC 2), Narrows (lORC 3), and Mink 
(10RC 4) sites. (See PI. III.) I . 

79631-24t-wsp 517~9 



] 14 WATER POWERS OF GREAT SALT LAKE BASIN. 

A plan and profile 39 of the river covering the 83-mile 'stretch from 
N ovene to Preston, Idaho, includes these power sites, and the 
physical features along this stretch of river are shown. The map~ 
are made on a scale of 2 inches to the mile and show land lines~ 
power plants, transmission lines, and other artificial features 8:8 
existing in 1913. The topography is shown along the stream with 
contour intervals of 25 feet on the land and 5 feet on the river surface: 
The vertical scale of the profile is 1 inch to 20 fee·t, and the horizontal 
scale is the same as that of the map. 

The importance of these sites to the complete power development 
of Bear River lies not only in the additional amount of power that 
can be developed but also in the fact that a certain amount of storage 
capacity will be created above each dam, which in conjunction witli 
Bear Lake will add greatly to the reliability and flexibility of the 
power system as a whole and make possible a more accurate regula"": 
tion of the flow of the river for all purposes. 

The Soda Point 40 and Lava 41 sites are immediately above the 
intake of the present Grace power plant, and the Narrows and Mink 
sites 42 are immediately below the present Oneida plant (PI. XI, A) .. 
The entire head at each site would be obtained by the construction' 
of a dam, and the power house at each site would be made a part of ' 
the dam or constructed adjacent to it. The proposed heads to be 
developed at these sites are 75 feet at Soda Point, 85 feet at Lava,. 
45 feet at Narrows, and 60 feet at Mink. ' 

The available stream flow is regulated almost entirely by the­
irrigation demands along the river and the power demand on the 
Utah Power & Light CO.'s system, as the Bear River plants are­
used to maintain the necessary power reserve for supplying any 
excessive fluctuation in demand. The flow~ is regulated by the 
stored water from Bear Lake. It is estimated, however, that the· 
regulated flow would range from 900 to 2,000 second-feet or more 
as these demands are made, and that the average flow at the power 
sites would be about 900 second-feet at Soda Point, 900 second-feet 
at Lava" 1,100 second-feet at Narrows, and 1,150 second-feet at. 
Mink. The corresponding power capacities of the sites are 5,400r 

6,100, 4,000, and 5,500 horsepower, respectively. 
An alternative plan for developing that stretch of the river above­

Grace dam would be to build a -dam 87 feet high in Bear River in the 
NE. tsec. 30, T. 9 S., R. 41 E. Boise meridian, about 1 mile above­
the diversion dam of the Last Chance Irrigation Co., and to build an 
open canal alop.g the west side o.f the river about I! miles long to &, 
power house in the NE. t sec. 31 of the same township. This plan 

B8 U. S. Geol. Survey Water·Supply Paper 350, pI. 1 (six sheets). 
10 Idem,.pI. 1, 0, near mile 53; profile, pI, 1, E. 
41 Idem, pI. 1, B, near contour crossing 5,550 feet ; profile, pI, 1, E. 
12 Idem, pI, 1, A; profile, pI. 1, D. 
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involves the use of the entire flow of Bear River at the diversion 
dam, with a provision for supplying the rights of the Last Chance 
Irrigation Co. by means of a pipe line from the power house to the 
canal on the opposite side of the river. The water thus turned into 
the irrigation canal would be used for the development of power 
through a drop of 75 feet, and that which would be returned to the 
river would be used through a drop · of 126 feet. The estimated 
Q90 flow of the river at the dam sit9 is 900 second-feet, and the 
corresponding power capacity of the site is about 9,070 horsepower. 

Georgetown site.-Immediately above the intake of the power plant 
on Georgetown Creek and about 4 miles above Georgetown, Idaho 
(10RC 5). It is estimated that an average static head of 175 feet is 
available in the first 2 miles above this point, and with a Q90 flow of 
probably 15 second-feet the power capacity of the site is 210. horse­
power (158 kilowatts). The estimated Q50 flow is 24 secondAeet, 
and the corresponding capacity is 340 horsepower (255 kilowatts). 

Oo-op site.-On Co-op Creek, a small spring and snow fed stream 
that flows into Nounan Valley in T. 11 S., R. 43 E. Boise meridian 
(lOHC 6). The creek flows nearly ·due east through its canyon, and 
in the -first mile above the highest irrigation canal it has a fall of 
about 400 feet. The topography is favorable for a diversion dam 
below all important tributaries, a pipe line along the south side of the 
canyon, and a power house 1 mile below the dam. The estimated Q90 
flow of the creek is 5 second-feet, which, with an average head of 400 
feet, gives a power capacity for the site of 160 horsepower (120 
kilowatts). The estimated Q50 flow is 8 second-feet, and the corre­
sponding capacity is 260 horsepower (195 kilowatts) . 

EightmiZesite.-On Eightmile Creek 9 miles south of Soda Springs, 
Idaho (10HC 7). The creek apparently derives much of its flow from 
small springs, and it is used entirely for irrigation below sec. 29, T. 
10 S., R. 42 E. Above this point, . however, the grade is rather steep 
and the topography seems to be suitable for the construction of a 
low diversion dam across the creek and for a pipe line leading along 
the side of the canyon to a power house. A static head of at least 350 
feet is available in the 3-mile stretch above the highest irrigation 
diversion. The estimated Q90 flow is 5 second-feet, which gives a 
power capacity of 140 horsepower (105 kilowatts). The estimated 
Q50 flow is 8 second-feet, and the corresponding capacity is 220 horse­
power (165 kilowatts). 

Soda Springs site.-On Soda Creek about 1 mile north of Soda 
Springs, Idaho (lOHC 8). Soda Creek has its sourcein large springs 
that rise in the broken lava plateau just north of the town. Some of 
these springs are highly impregnated with soda. Many irrigation 
diversions are made from the stream; the largest ones are below the 
northwest corner of T. 9 S., R. 42 E. Boise meridian. In the first 3 
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miles above this point an average st~tic head of about 130 feet is 
available. The estimated Q90 How is 42 second-feet, and the corre­
sponding power capacity is 440 horsepower (330 kilowatts). The 
stream is very constant, and the' Q50 Howat this site is practically 
the same as the Q90 How. 

Bridge site.-On Bridge or ' Williams Creek in secs. 28 and 29, T~ 
12 S., R. 41 E., in Idaho (lOHC 9). The creek rises in springs in the 
NE. ! sec. 28, and an irrigation canal known as the Stalker ditch 
diverts water from it just below the springs. This ditch extends 
along the north side of the creek and is about 350 feet higher than the 
stream at the point where the stream swings to the north across the 
north line of sec. 29. A penstock extending from this point to the 
creek at the head of the next irrigation canal, in the NW. ·! sec. 29, 
would .be about 700 feet lomg. An average static head of at least 350 
feet is available and also the entire How of the creek except during the 
irrigation season, when the Stalker ditch is entitled to the use of 9.3 
second-feet. The estim'ated Q90 flow is 20 second-feet, and the 
corresponding power eapacity is 560 · horsepower (420 kilowatts). 
The estimated Q50 flow is 30 second-feet; and the corresponding 
capacity is 840 horsepower (630 kilowatts). 

Mink Greek site.-On Mink Creek just above the intake of the 
Oneida canal and about half a mile from the Mink Creek settlement 
(10RC 10). (See map of PrestoIiquadrangle.) Mink Creek has 
its source in large springs in the upper part of its canyon, and the 
low-water flow ranges from about 50 to ' 60 second-feet. In the 
spring, however, the melting snow increases the flow to as much as 
500 second-feet. Many irrigation canals divert water from the creek; 
the largest one is the Oneida canal, which takes practically all the 
low flow in the summer. One canal heads in the SW. ! sec. 28, T. 13 
S., R. 41 E. Boise meridian: and swings around a point to the north 
into Strawberry Creek, a tributary of Mink Creek. From the point 
where this minal empties into Strawberry Creek downstream to the 
head of the Oneida canal, it distance of 4 miles, the creek has a fall 
of at least 400 feet, which could be utilized by developing power. 
The topography is favorable for a low diversion dam on Strawberry 
Creek in the NW. t sec. 20, T. 13 S., R. 41 E., and a pipe line extend­
ing along the west side of the creek to a power house in the SEe t sec. 1; 
T. 14 S., R. 40 E. 

An average static head of 400 feet could be developed, and by 
means of the canal which connects Mink Creek and Strawberry 
Creek practically the entire flow of the creek at the power-house site 
would be available for the use of power. 

The estimated Q90 flow is 50 second-feet, and the power. capacity 
of the site is accordingly 1,600 horsepower (I,200 kilowatts). The 
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estimated Q50 flow is 80 second-feet, and the corresponding capacity 
is 2,560 horsepower (1,920 kilowatts). 

Oub site.-On Cuh River 8 miles east of Preston, Idaho (lORC 11). 
Several irrigation canals divert water from Cub River; the highest 
one of importance heads in the NW. t sec. 28, T. 15 S., R. 41 E., in 
Idaho. After paralleling the creek for about 2t miles it swings to 
the north over a low pass and empties into Worm Creek. At the 
place where this ditch turns northward it is nearly 400 feet higher 
than Cub River, and the topography is favorable for a penstock 
leading down to a power-house site in the NE.! sec. 24, T. 15 S., R. 
40 E. Boise meridian, just above the intake of the canal that serves 
the power plant in sec. 34 of the same township .. 

As there are no important irrigation diversions between the head­
ings of these two canals, the upper canal could be enlarged to carry 
water for power as well as for irrigation. An average static head of 
350 feet could be utilized, and with a penstock about 800 feet long 
and a Q90 flow of 20 second-feet the power capacity of the site is 560 
horsepower (420 kilowatts). If the Willow Flat reservoir site were 
developed in connection with this proj ect the Q90 flow would . 
probably be as much as 30 second-feet, giving a power capacity of 
840 horsepower (630 kilowatts). The estimated Q50 flow of this site 
without storage is 30 second-feet, and with storage as above indicated 
it is 40 second-feet. The corresponding power capacities are 840 
horsepower (630 kilowatts) and 1,120 horsepower (840 kilowatts), 
respectively. 

Maple site.-On Maple Creek 3! miles northeast of Franklin, 
Idaho (10RC 12). The stream has its source in springs, and the 
run-:-ofi is used largely for irrigating lands near Franklin. . Above the 
highest irrigation diversion the creek has a grade of about 250 feet 
to the mile. The topography indicates that a diversion could be made 
in the NW. t sec. 6, T. 16 S., R. 41 E. Boise meridian, and that a pipe 
line could be laid along the east side of the creek, terminating through 
a penstock at a power· house in the SW.t sec. 12, T. 16 S., R. 40 E. 
The available head is 450 feet in a distance of less than 2 J;Ililes, and 
witM. an estimated Q90 flow of 5 second-feet the power capacity of the 
site is 180 horsepower (135 kilowatts.). The estimated Q50 flow is 
8 second-feet, and the corresponding capacity is 290 . horsepower 
(220 kilowatts). 

High Oreek site.-On High Creek 4t miles northeast of Richmond, 
Utah, immediately above th~ irrigation diversion near the north­
east corner of sec. 7, T. 14 N., R. 2 E., Salt Lake base and meridian 
(lOHC 13). In the next 2 miles above this point the creek has a fall 
of 600 feet, and the topography is favorable for a low diversion dam' 
and' for a pipe line leading along the south side of the canyon. With 
an average static head of 600 feet and an estimated Q90 flow of 5 
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second-feet, the power capacity of the site is 240 horsepower (l80 
kilowatts). The estimated Q50 flow is 8 second-feet, and the cor­
responding capacity is 380 horsepower (285 kilowatts). 

Summit site.-In Smithfield ' Canyon 2 miles northeast of Smith­
field, Utah (10RC 14). The power-house site is at the mouth of the 
canyon, just above a large irrigation diversion dam that diverts 
water onto the highlands north and east of the town. The grade of 
the creek above this dam is approximately 200 feet to the mile, and 
the topography as shown on the Logan topographic map suggests a 
diversion in the NW. i sec. 17, T. 13 N., R. 2 E., Salt Lake base and 
meridian, and a pipe Hne leading along the south side of the canyon. 
The head in this stretch of the canyon is 600 feet, and the power 
capacity of the site with an estimated Q90 flow of 10 second-feet is 
480 horsepow;er (360 kilowatts). The estimated Q50flowis 15 second­
feet, and the corresponding capacity is 720 horsepower (450 kilowatts). 

Logan River sites.-A plan and profile 43 of Logan River and Black­
smith Fork were made in 1914 by the Geological Survey. Logan 
River was mapped from the mouth of its canyon lipstream' to Tony 
Grove Creek, a distance of 22 miles, and Blacksmith Forkwas mapped 
from the mouth of its canyon to Curtis Creek, a distance of 15! miles. 

The topography of the canyons is shown with contours of 25-foot 
intervals on the land and river surface; all elevations are referred to 
mean sea level datum, and the maps are on a scale of 4,000 feet 
to the inch. The vertical scale of the profiles is 1 inch to 100 feet. 
Among the features shown, in addition to the topography and stream 
locations, are land lines, power plants; transmission lines, dams, 
gaging stations, and roads. 

There are three hydroelectric power plants in the first 3 miles of Logan 
Canyon above its mouth, and in the next 16 to 18 miles the river has 
a fall of 1,500 feet. The stream is one of the best adapted for the 
development of power in the Great Salt Lake basin, as it has a rela­
tively high run-off per square mile of drainage basin and a long, nar­
row canyon having a steep grade. The topography <;)f the canyon, 
however, suggests that the 1,500-foot fall be developed in at least 
two and perhaps better in three units; which for identification may 
be designated the upper, middle, and lower sites. (See topographic 
map of Logan quadrangle.) 

The upper site (lORC 15) extends from the mouth of Beaver Creek 
near the north line of sec. 36, T. 14 N., R. 3 E., Salt Lake base and 

" , 

meridian, down to the mouth of Temple Fork, a distance of 6t miles. 
A head of 800 feet is available, and with an estimated Q90 flow of, 
70 second-feet the power capacity of the site is 4,480 horsepower 

43 U. S. Geol. Survey Water-Supply Paper 420, pIs. 9, 1Q, 1916. 
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(3,460 kilowatts). "The estimated Q50 flow is 120 second-feet, and 
the corresponding capacity is 7,680 horsepower (5,760 kilowatts). 

The middle site (10RC 16) extends from the mouth of Temple 
Fork down to the mouth of Right Fork, a distance of about 6 mi]e~ 
An average static head of 500 feet is available in this stretch of the 
canyon, and with an estimated Q90 flow of 110 second-feet the power 
capacity of the site is 4,400 horsepower (3,300 kilowatts). The esti­
mated Q50 flow is 185 second-feet, and the corresponding capacity is 
7,400 horsepower (5,550 kilowatts). 

The lower site (10HC 17) is the smallest of the three. The grade 
of the canyon is much flatter here, and the available head is about 
200 feet in a distance of 4! miles. "The stream flow, however, is 
greater at this site, because the diversion dam is below all the principal 
tributaries. The estimated Q90 flow is about 155 second-feet, and 
the power capacity of the ~ite is 2,480 horsepower (1,860 kilowatts). 
The estimated Q50 flow is 264 second-feet, .and the corresponding 
capacity is 4;220 horsepower (3,165 kilowatts). " 

Besides possessing some value for power proj ects, Logan Canyon 
is an excellent summer camping ground. The stream is well stocked 
with fish, and the, many wooded nooks make ideal spots for canyon 
homes. In order to preserve the natural beauties of the canyon 
the State legislature in 1917 passed an a,ct (chap. 7, sec. 3570), 
prohibiting the diversion for power of any of the waters of Logan 
River between Ricks Spring, just above the mouth of Temple Fork, 
and the intake of the Logari city power plant, thus precluding the 
possibility of developing the middle and lower power sites. 

Blacksmith " Fork sites. 44-From the mouth of Blacksmith Fork 
canyon, 2 miles east of Hyrum, Utah, to the mouth of Curtis Creek, 
a distance of 15t miles, the stream falls 850 feet, but the fall is not 
uniformly distributed over this distance. The steepest place is 
just above the mouth of the canyon, in a 2t-mile stretch that has a 
fall of approximately 100 feet to the mile and has already been de­
veloped for power. For the remaindeJ; of the distance the grade 
ranges from 25 to 75 feet to the mile, the steepest place being the 
2t-mile stretch above the mouth of Left Fork. Here, at what might 
be called site No.1 (10HO 19), a head of 150 feet is available, and the 
topography appears to be suitable for a pipe line on eith~r side of 
the canyon . . The estimated Q90 flow is 70 second-feet, giving a 
power capacity for the site of 840 horsepower (630 kilowatts). The 
estimated Q50 flow is 120 second-feet, and the corresponding capacity 
is 1,440 horsepower (1,080 kilowatts). 

4! For a plan and profile see U. S. Geol. Survey Water-Supply Paper 420,1916. 
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Above the junction of Sheep . Creek and Blacksmith Fork, about' 
2 miles beyond the mouth of Curtis Creek, both Sheep Creek and' 
Blacksmith Fork have steep grades. The topography (see Logan 
topographic map) is favorable for a power development on each 
stream. 

On Blacksmith Fork at site No.2 (lORC 18), a diversion dam 
could be made in the NW. t sec. 31, T. 10 N., R. 4 E., Salt Lake base 
and meridian, and a pipe line could be led along the north side 61 
the canyon to a power house in the SE. t sec. 23, T. 10 N.,R. 3 E.; 
a distance of about 2 miles. A head of 400 feet is available, and with 
an estimated Q90 flow of 50 . second-feet 1,600 horsepower (1,200 
kilowatts) could be developed. The estimated Q50 flow at this site 
is 75 second-feet, and the corresponding capacity is 2,400 horsepower 
(1,800 kilowatts). 

On Sheep Creek (lORe 20) a diversion could be . made in the 
NW. t sec. 24, T. 9 N., R. 3 E., Salt Lake base and meridian, and a 
pipe line could be led along the east side of the canyon to a power 
house in the NE. t sec. 14, a distance of little more than a mile. 
A head of 350 feet is available, and with an estimated Q90 flow 01 
5 second-feet 140 horsepower (105 kilowatts) could be developed. 
The estimated Q50 flow ' is 8 second-feet, and the corresponding 
capacity is 220 horsepower (165 kilowatts). 

I 

J 
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SUMMARY. 

Undeveloped power sites in the Bear River basin. 

[Estimates of power based on static head and over-all plant efficiency of 70 per cent.] 
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SITES IN WEBER RIVER BASIN. 

A plan and profile 45 of Weber River for about 32 miles upstream 
from the settlement of Wanship were made by the United States 
Geological Survey in 1920; and similar data were obtained on cer­
tain tributaries of tne river. These maps are on a scale of2 inches 
to the mile, and the topography is shown by contours with an inter­
val of 25 feet on the land and river surface. The vertical scale of 
the profiles is 1 inch to 80 feet. The maps are printed in three 
colors, like the standard topographic maps of the Survey, alld in 
addidon to the topography of the canyon and the location of the 
streams they show all land lines, power and dwelling houses, roads, 
and other artificial features. 

o ,kZey sites.46-Above Oakley, Utah, Weber River flows thro~gh 
a well-defined canyon and has a fall f)f 1,020 feet in the first 12 miles. 
A gaging station is main tained at the mouth of the canyon by the 
United States Geological Survey, and the records indicate that the 
Q90 flow is about 70 second-feet. The topography and the fact that 
two large tributaries empty in~o the river in this stretch suggest 
that the complete power development should be made in two units 
at an upper and a lower site. The proposed point of diversion for 
the upper site (10HE 1) is near the center of sec. 21, T. 1 N.; R. 8 E., 
Salt Lake base and meridian, and the power-house site is in sec: 28, 
T. 1 N., R. 7 E., just above the mouth of Smith and Moorehouse 
Creek, about 5} miles below the dam site. ' The fall is 520 feet, 
and the estimated Q90 flow is 55 second-feet, giving a power capac­
ity of 2,290 horsepower (1,715 kilowatts). This' capacity would, 
however, be increased to about 3,120 horsepower (2,340 kilowatts) 
if on further investigation the Larabee Flat reservoir site should be 
found to be feasible and be developed. 

The point of diversion for the lower site (lORE 2) is immediately 
below the mouth of Smith and Moorehouse Creek, and the power­
house site is near the mouth of the canyon, above the intake of the 
irrigation canal, in sec. 15, T. 1 S., R. 6 E., Salt Lake base and me­
ridian. The pipe line would lead along the north side of the canyon, 
and a branch line would extend across the canyon into South Fork 
to carry the flow of that stream. A head of 500 feet is av~ilable in 
a distance of about 6 miles, and the estimated Q90 flow is 70 second­
feet, giving a power capacity for the site of 2,800 horsepower (2,100 
kilowatts). If the Smith and Moorehouse reservoir site were found 
to be feasible and were developed the Q90 flow would be about 85 
second-feet and the corresponding capacity would be 3,400 horse­
power (2,550 kilowatts). By utilizing the Larabee Flat reservoir 

46 Plan and profile 'of Weber River and certain tributaries above Coalville and of East Canyon Creek 
from the mouth to Taylor Creek, Utah (six sheets, for sale by the Geological Survey at 60 cents for the set) 

48 Idem, sheets Band E. . 
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site and the Smith and Moorehouse site a Q90 flow of about 107 
second-feet could be maintained, and the capacity would be 4,280 
horsepower (3,210 kilowatts). The natural Q50 flow of Weber River 
:at the Oakley sites is practically the same as the Q90 flow, as the 
stream has a relatively uniform low ' flow, and the flood season is 
short. -

The Q50 flow at .the upper site with regulation at the Larabee 
Flat reservoir site would probably be 90 second-feet, and the corre­
:sponding capacity would be 3,740 horsepower (2,805 kilowatts). 

The regulated Q50 flow -at the lower site, if the Larabee Flat and 
Smith and Moorehouse reservoir sites were utilized, is estimated 
.at 125 second-feet, and the corresponding capacity would be 5,000 
horsepower (3,750 kilowatts). (See topographic map of Coalville 
quadrangle, also stream-survey sheets, Weber River.) 

Devils Slide site.-On Weber River in the narrow canyon that con­
nects Henefer and Round valleys, about 3 miles east of Morgan, 
Utah (10HE 3). The topography appears to be favorable for a 
·diversion dam across the river channel about 2 miles above ' the 
mouth of Lost Creek, but the fact that the main line of the Union 
Pacific Railroad runs through the canyon would probably present 

'Some difficulties in locating the pipe line, which would be about 5 
miles long. The estimated Q90 flow at this site is 110 second-feet, 
.and the available head is at least 120 feet, giving a power capacity 
,of 1,060 horsepower (795 kilowatts). The estimatedQ50 flow is 154 
:second-feet, and the corresponding capacity is 1,480 horsepower 
:(1,110 kilowatts). 

Weber site.-On Weber River immediately above the intake of 
. :the Devils Gate plant (10HE 4). In 1910 the Weber Reservoir, 
Power & Irrigation Co. investigated the possibillties of further 
utilizing the run-off of the stream, and in connection with a high­
line canal, which was planned to reach the bench lands south of 
Weber Canyon, in the Great Salt lake valley, power was to be 
.developed at the mouth of the canyon by returning to the river the 
water required to satisfy prior rights below. The proposed point 
of diversion is in the northeast corner of sec. 17, T. 4 N., R. 2 E., 
Salt Lake base and meridian, and at the mouth of the canyon, about 
"7 miles doWnstream, an effective head of about 300 feet would be 
~vailable. Subsequent to that time, however, a part of this fall 
has been used by the Devils Gate plant, and in order to return the 
water to the stream above -its intake a head of only 150 feet could 
he used. Under these conditions the conduit line would be about 
-5 miles long, and with a Q90 flow of 250 second-feet the power capacity 
-of the site is 3,000 horsepower (2,250 kilowatts). The estimated 
Q5Q flow at this site is 42q second-feet, and the corresponding capacity 
is 5,040 horsepower (3,780 kilowatts). 
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Ohalk Creek site.47-On Chalk Creek 2 miles east ' of Coalville,. 
Utah (10HE 5). Below the mouth of South Fork Chalk Creek 
enters a narrow canyon about 2tmiles long, with a total fall of 160 
feet. The topography of this canyon suggests a dam ' half a mile 
below the mouth of 'South Fork and a pipe line leading along the 
south side of the creek to a power house at the mouth of the canyon. ' 
With an average static head of 160 feet and an estimated Q90 How 
of 20 second-feet the power capacity of the site is 260 horsepower 
(195 kilowatts). If the undeveloped reservoir site (10HE 6) just 
above the proposed diversion dam, mentioned under "Reservoirs. 
and reservoir sites" (p. 50), were on complete investigation deter­
mined to be physically feasible, the stream How could very probably 
be entirely regulated, and the power capacity of the site increased., 
However, for power development alone the cost would be very high,. 
and the additional amount of power produced would not be large.­
The estimated Q50 Howat this site is 28 second-feet, and the cor':" 
resp.onding capacity is 360 horsepower (260 kilowatts). 

East Canyon site.4s-On East Canyon Creek 7 miles south of 
Morgan, Utah, immediately below the reservoir of the Davis &< 
Weber Counties Canal Co. (10HE 6). For a distance of nearly 4-
miles below this reservoir the creek Hows through a narrow canyon 
in which the total fall is 290 feet. The topography is favorable 
for a low diversion -dam across the creek channel a short distance, 
below the reservoir dam and for a pipe line -leading along the north 
side of the canyon to a power house about 4 miles -downstream. 
With a head of 290 feet and a Q90 How of 15 second-feet the power­
capacity of the site is 350 horsepower (260 kilowatts). During the, 
irrigation season, however, water is released from the reservoir, and 
though at times the Howat the power site may be 200 second-feet, 
or more it is released only to meet the irrigation demands, andi. 
whether or not it may be used advantageously for power depends, 
on the market demand for power. 

Hardscrabble site.-On Hardscrabble Creek 7 miles southwest of 
Morgan, Utah ' (10HE 7). The stream is a small tributary of East 
Canyon Creek, and its power possibilities have been investigated at, 
different times. The topography of the canyon is favo\'able for a 
low diversion dam in the northern part of sec. 4, T. 2 N., R. 2 E.~ 
Salt Lake base and meridian, and for a pipe line extending along the 
side of the canyon to a power house in the northeast corner of sec .. 
34, T. 3 N., R. 2 E., a distance of about 2 miles. A head of 200 
feet is available; and the estimated Q90 How is 10 second-feet, giving 
a power capacity of 160 horsepower (120 kilowatts). The estimated 
Q50 How is 14 second-:-feet, and the corresponding capacity is 220 
horsepower (165-kilowatts). 

47 Op. cit., sh~ets C and F. 18 Op. cit., sheets D and F. 
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In the winter of 1912-13 part of this site was developed by the 
Como Light & Power Co., to supply power to the city of Morgan, 
but after the transmissIon line of the Utah Power & Light Co. was 
extended through Weber Canyon this small plant was abandoned. 
The project consisted of a crude stone and brush dam, a 22-inch 
wire-wound wooden-stave pipe line laid along the banks of the creek, 
and a small ' red-sandstone power house. The pipe line was about 
2,200 feet long, the effective head was approximately 60 feet, and 
the installation consisted of one 5-foot impulse water wheel direct­
connected to one 3-phase 60-cycle 2,300-volt Westinghouse generator 
of l75-kilowatt capacity, run at 900 revolutions per minute. The 
load carried by the plant was about 75 kilowatts. 

Ogden South Fork site.-On the South Fork of Ogden River 5 miles 
east of Huntsville, Utah (lORE 8). The city of Ogden has at differ­
ent times considered the development of this site. A profile survey 
of the stream was made by the city engineer, and all potential reser­
voir sites were surveyed in a study of the water supply available for 
municipal purposes. The country along the stream consists largely 
of rolling hills covered with a sparse vegetation, and the topography 
is favorable for the plan of development which has been suggested 
by the city, to place a diversion dam in the stream near the center 
of sec. 34, T. 7 N., R. 3 E., Salt Lake base and meridian, just below 
the junction of Right and Left forks, and to lay a pipe line along 
the north side of the canyon, leading to the power house in the SW. -1' 
sec. 11, T. 6 N., R. 2 E., a distance of 41 miles. A head of 350 feet 
is available in this stretch of the canyon, and by intercepting the flow 
of Beaver Creek at the point where the pipe line crosses it practi­
cally the entire flow of South Fork would be utilized. No continu­
ous' records of this flow have been kept, but miscellaneous measure­
ments have been made at different times by persons interested in 
the stream, and it is estimated that a Q90 natural flow of 40 second­
feet might be available. It may be possible to increase this to 50 
second-feet by building the Right Fork or Skull Crack reservoir, 
which is now being considered by the city of Ogden. 

The power capacity of the site with a Q90 flow of 50 second-feet 
would be 1,400 horsepower (1,050 kilowatts), and the transmission 
distance to Ogden is about 15 miles. The estimated Q50 flow with 
storage is 75 second-feet, and the corresponding capacity is 2,100 
horsepower (1,575 kilowatts). 



Index No. Power site. 

SUMMARY. 

Undeveloped power sites in Weber River drainage basin. 

[Estimates of power based on static head and over-all plant efficiency of 70 per cent] 

Stream. Static 
head (H). 

Q90 

With existing flow. 

Horsepower. 

Q50 
O. 08llQ901 0.08HQ50 

With regulated flow. 

Horsepower. 

Q90 Q50 
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------1·------------1------------ --------- ------------" ---- ----

10HE L _______ _ 
10HE 2 ______ __ _ 
10HE 3 ________ _ 
lOHE 4 ________ _ 
10HE 5 ________ _ 
lOHE 6 ___ ___ __ _ 
10HE 7 ___ _____ _ 
10HE 8 ________ _ 

Upper Oakley __ _____________ ____ Weber River ___ ___ _____________ _ 
Lower Oakley _____ __ ________________ _ do __________________________ _ 
Devils Slide ____________________ __ ____ do _______ __ _________________ _ 
Weber _______________________________ do ________________ __________ _ 
Chalk Creek ____ ____ ________ ____ Chalk Creek ___________________ _ 
East Canyon _~ _________________ East Canyon Creek ____________ _ 
Hardscrabble __ ~ ___ _____________ Hardscrabble Creek ____________ _ 
Ogden South Fork______________ Ogden RiveL __________________ _ 

Feet. 
520 
500 
120 
150 
160 
290 
200 
350 

Sec.-ft. 
55 
70 

110 
250 
20 
15 
10 
50 

Sec.-ft. 
55 
70 

154 
420 

28 
15 
14 
75" 

2,290 
2,800 
1,060 
3,000 

260 
350 
160 

1,400 
11,320 

2,290 
2,800 
1,480 
5,040 

360 
350 
220 

2,100 
14,640 

Sec·-ft. 
75 

107 

Sec -ft. 
90 

125 
3,120 
4,280 

3,740 
5,000 
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SITES IN JORDAN RIVER AND UTAH LAKE BASINS. 

Plans and profiles 49 of certain stret1ms tributary to Utah Lake 
were made by the United States Geological Survey in 1920. The 
maps are on a scale of 2 inches to the mile, and the topography is 
shown by contours with an interval of 25 feet on the land and river 
surface. The vertical scale of the profiles is 1 inch to 200 feet. The 
maps are printed in three colors, like the standard topographic maps 
of the Survey, and in addition to the topography of the canyon and 
the location of the streams they show all land lines, power and dwell­
ing houses, roads, and other artificial features. 

American Fork sites.so-Along the upper part of American Fork 
10 miles or more northeast of the town of American Fork. From 
the mouth of Mary Ellen Creek down American Fork canyon to the 
mouth of South Fork, a distance of about 5! miles, the creek falls 
1,416 feet. The topography of this stretch is not so rugged as that 
in the lower part of the canyon, below the mouth · of South Fork, 
and two power sites have been definitely outlined above South 
Fork, commonly known as the Earl and Clark sites. 

At the Earl site ·(10HF 1) it is proposed to build a low diversion 
dam in the ereek immediately below the mouth of. Mary Ellen Creek 
and to extend a pipe line down the canyon to a power house at the 
mouth of Mill Creek, a · distance of about 3! miles. The static 
head is 1;085 feet, and it is estimated that the QDO flow will never 
be less than 5 second-feet, so that the power capacity of the site is 
430 horsepower (324 kilowatts). The estima~!3d Q50 flow is 9 
second-feet, and the corresponding capacity is 780 horsepower (585 
kilowatts) . 

At the Clark site (10HF 2) it was planned to build a storage 
dam across the canyon immediately below the mouth at Deer Creek 
and thence to carry the water through a pipe line to a power house 
at the mouth of South Fork, 8, distance of about 2 miles. The 
topography, however, suggests the following modification of the 
Clark plan·: To build a storage dam about a quarter of a mile below 
the mouth of Deer Creek, extend a pipe line along the south side of 
the canyon to a power house at· the mouth. of South Fork, and run 
another pipe line, three-quarters of a mile long, from the power 
house up South Fork canyon to a low diversion dam in South Fork, 
The average static head at this site is 250 feet, and the Q90 flow 
would be about 35 second-feet, if the storage reservoir site is feasible 
and if it could be developed to a capacity of 7,000 acre-feet. Under 
these conditions the power capacity is 700 horsepower (525 kilow:atts). 

49 Plan and profile of Provo River, Utah County line to Charleston and above Heber; North Fork of 
Provo River; Diamond Creek above Spanish Fork; American Fork; and Hobble Creek, Sixth Water ', 
Payson, Santaquin, and Salt creeks, Utah (ten sheets, for sale by the Geological Survey at $1 for the set). 

60 Idem, sheets D and 1. 
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The estimated Q50 flow at this site is 50 second-feet, and the cor­
responding capacity is 1,000 horsep'ower (750 kilowatts). 

If only the natural flow of the creek were used the estimated Q90 
flow would be 17 second-feet, and the power capacity would be 340 
horsepower (255 kilowatts). The estimated Q50 natural flow is 29 
second-feet, and the corresponding capacity is 580 horsepower (430 
kilowatts). -

Thistle site.-On Thistle Creek, a tributary of Spanish Fork, just 
south of Thistle, Utah (lOHF 3). ThIS creek is about 20 miles long 
,and has an average fall of nearly 60 , feet to the mile for 15 miles 
above its mouth. It joins Soldier Fork at Thistle to form Spanish 
Fork. The country around this site consists of smooth rolling hins. 
The power site is in the first 6 miles of Thistle Canyon, where a 
head of 450 feet is available. The estimated Q90 flow is 10 second­
feet, and the power capacity of the site is 360 horsepower (270 kilo­
watts). The estimated Q50 flow is 14 second-feet, and the cor­
responding capacity is 500 horsepower (375 kilowatts). 

Soldier Fork site.-On Soldier Fork, a tributary of Spanish Fork, 
just east of Thistle, Utah (lOHF 4). The stream is about 24 miles 
long and has a total fall of about 75 feet to the mile in the first 8 miles 
above its mouth.· The walls of its canyon are smooth rolling hills 
bovered with underbrush. The power site is in the first 6 miles of 

, the canyon above Thistle, and in this distance a static head of 450 
feet is available. The topography is favorable for a low diversion ' 
dam across the creek channel and for a pipe line leading along the ' 
north side of the creek to' a power house near Thistle. The estimated 
Q90 flow is 10 second-feet, and the corresponding power capacity 
of the site is 360 horsepower (270 kilowatts). The estimated Q50 
flow is 14 second-feet, and the corresponding capacity is 500 horse­
power (375 kilowatts). 

Diamond Fork sites. 51_ From the west portal of the Strawberry 
tunnel to the confluence of Diamo~d and Spanish forks the total 
fall is 2,507 feet. The topography is favorable for the follow­
ing general plan of developing power below West Portal. Four 
distinct projects are proposed-first (lOHF 5), to divert water at the 
west portal and carry it along the north side of the canyon to a power 
house in sec. 32, T. 7 S., R. 6 E., Salt Lake base and meridian, on 
Sjxth Water Creek about I! miles west of the diversion dam; second 
(10HF 6), to divert water just below the creek forks at the first 
power house and carry it toa power house in sec. 2, T. 8 S., R. 5 E., 
on Diamond Fork about 1 mile below the mouth of Shingle Mill 
Fork; third (lOHF 7), to divert water from Diamond Fork just below 
the second power house and return it to the creek through a power 

61 Op. cit, sheets B, C, and H. 



UNDEVELOPED WATER POWER. 129 

house in sec. 27, T. 8 S., R. 5 E., at the mouth of Fifth Water Creek; 
and fourth (lOHF 8), to divert water from Diamond Fork just below 
the mouth of Second Water Creek and return it through a power 
house near the south line of sec. 17, T. 9 S., R. 4 E., at the confluence 
with Spanish Fork. In this way the natural flow from the principal 
tributaries would be utilized. It is obvious, however, that the water 
stored in the Strawberry reservoir is intended for irrigation, and 
accordingly it is not available for use in developing power except 
when it is released for irrigation or is made available for irrigation 
by secondary storage below the power plant. The latter provision 
is possible to a small extent for the three upper sites, as there is a 
reservoir site that would have a capacity of about 22,000 acre-feet 
with a dam about 60 feet high, on Diamond Fork at Beckstead's 
ranch, about midway between the diversion dam and the power 
house of the fourth site. It is estimated that by using this reservoir 
site 50 seuond-feet of water could be taken from the Strawberry 
reservoir during the nonirrigation season. This amount added to the 
natural flow of the creeks would make available a Q90 flow of 57, 62, 
and 65 second-feet at the first, second, and third power sites, respec­
tively. The heads at these sites are 275, 680, and 670 feet, and the 
corresponding power capacities are 1,250 horsepower (940 kilowatts), 
3,370 horsepower (2,530 kilowatts), and 3,480 horsepower (2,610 kilo­
watts) . At the fourth site, where no stored water could be used, the 
estimated Q90 flow is 20 second-feet, and with a head of 500 feet the 
power capacity is 800 horsepower (600 kilowatts). (See fig. 5, p. 57.) 
The estimated Q50 flows at these four sites are 60, 70, 85, and 50 
second-feet, respectively, and the corresponding capacities are 1,320 
horsepower (990 kilowatts), 3,810 horsepower (2,860 kilowatts), 
4,560 horsepower (3,420 kilowatts), and 2,000 horsepower (1,500 
kilowatts) . 

Payson site. 52-On Payson or Peteetneet Creek, 3 miles above 
Payson, Utah (lOHF 9). In the first mile of Payson Canyon above 
its mouth the city of Payson at one time built a small power plant, 
consisting of a ·low diversion dam, about 1 mile of pipe line, and a 
small frame power house which was equipped vnth one small water 
wheel of about 150 horsepower capacity and a generator. The total 
head at the plant is 140 feet. Sirrce the United States Reclamation 
Service built the Strawberry Valley plant Payson has been supplied 
with power from that source, and the municipal plant has been 
abandoned. In the next 2~ miles up the canyon from the old diver­
sion dam, which is now used to store water for irrigation, the creek 
has a fall of 459 feet, and the topography suggests that this stretch 
might be developed for power. The estimated Q90 flow is 6 second-

52 Op. cit., sheets Band G. 
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feet, ' and with a head of 459 feet the power capacity of the site is 220 
h6ts~:p6,Ver (165 kilowatts). The estimated Q50 flow is 8 second~ 
feet," and the corresponding capacity is 290 horsepower (220 kilo­
watts). . . ', ' ,I 

Santaquin 8i,te.53~On Santaquin Creek 4 miles southeast of Santa': 
quin(lOHF 10). The creek is a small stream that flows through a 
very rough, rocky canyon. One power plant already occupies the 
lower 2! miles of the canyon, but in the next 2 miles of the canyon 
above its diversion dam a head of 1,000 feet is available. The topog­
raphy of this site is rough, with steep slopes, and this would add 
difficulties to the construction of the pipe line. The estimated Q90 
flow is 5 second-feet, and the power capacity of the site is 400 horse­
power (300 kilowatts). With an estimated Q50 flow of 7 second..; 
feet the capacity is 560 horsepower (420 kilowatts). 

Salt Creek site.53-In Salt Creek canyon, 6 miles east of Nephi, 
Utah (lOHF 11). This canyon is broad and has an average grade of 
about 100 feet to the mile. Two power plants occupy the lower 
3 miles of it, and in the 3-mile stretch above the intake of the upper 
power plant the creek has a fall of 325 feet. The topography suggests 
a low diversion dam across the creek immediately below the mouth 
of Pole Canyon Creek and a pipe line leading along the west side of , 
the canyon to a power house about a quarter of a mile above the 
intake of the upper power plant. With a head of 325 feet and an 
estimated Q90 flow of 15 second-feet the power capacity of the site 
is 390 horsepower (290 kilowatts). The estimated Q50 flow is 20 
second-feet,. and the corresponding capacity is 520 horsepower 
(390 kilowatts). 

Provo River sites. 54-Along Provo River in the 7-mile stretch below 
the mouth of North Fork, a few miles above Woodland, Utah, and 
above all important irrigation diversions. The total fall available 
is 600 feet, but the topography is favorable for development at 
two sites rather than one-the upper one (10HG 1) to extend from 
the mouth of North Fork down to the mouth of South Fork, a dis­
tance of 4 miles, and the lower one (10HG 2) to extend from-the South 
Fork down to the first important irrigation heading in sec. 7, T. 
3 S., R. 7 E., Salt Lake base and meridian, a distance of 3 miles. 
A static head of 300 feet is available at the upper site, and the Q90 
flow is estimated to be at least 30 second-feet, so that the power 
capacity is 720 horsepower (540 kilowatts): The estimated Q50 
flow is 40 second-feet, and the corresponding capacity is 960 
horsepower (720 kilowatts). At the lower site (lOHG 2) the head 
is 300 feet and the estimated Q90 flow is 38 second-feet, giving a 
power capacity of 910 horsepower (680 kilowatts). The estimated 

!3 op. cit., sheets A and G. HOp. cit., sheets E, F, and J. 
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Q50 flow is 49 second-feet, and the corresponding capacity is 1,180 
horsepower (880 kilowatts). 

The Lake Creek site (10HG 3) is 6 miles east of Heber, Utah, on 
Lake Creek, a tributary of Provo River. The stream rises In a 
number of small lakes and springs on the west slopes of the Uinta 
Mountains and flows through a steep, rugged canyon which has a 
fall of 800 feet in the 2!-mile stretch covered by the power site. This 
site, as suggested by the topography of the canyon (see Strawberry 
Valley topographic map), might be developed by placing a low di­
version dam across the channel of the creek at the forks of the stream 
near the center of sec. 10, T. 1 N., R. 6 E., Salt Lf;Lke base and meri­
dian, and by extending a pipe line downstream along . the south 
side of the canyon to a power house near the . northwest corner of 
sec. 8 of the same township. With a static head of 800 feet and an 
estimated Q90 flow of 10 second-feet the p,ower capacity of the site 
is 640 horsepower (480 kilowatts). The Q50 flow is estimated at 13 
second-feet, and the corresponding capacity is 830 horsepower (624 
kilowatts) . 

The North Fork site 55 (10HG 4) is on the lower North Fork of 
Provo River, 10 miles above Provo, Utah. North Fork is a small 
stream formed by two branches that join about 21 miles above its 
confluence with Provo River. It has a steep grade through a narrow 
canyon. A static head of 1,600 "feet is available in a distance of 
about 4 miles. Several studies of this site and some miscellaneous 
measurements of the stream flow have been made. The low-water 
flow is supplied by springs, and the results of these measurements 
indicate a Q90 flow of 8 second-feet. The topography is favorable 
for a low diversion dam on the north branch, just below a large spring 
about I! miles above the junction of the two branches, and for a 
pipe line along the south side of the stream intercepting the flow of 
the south branch and extending down to a power house on Provo 
River near the mouth of North Fork. . The power capacity of the 
site under these conditions is 1,020 horsepower (765 kilowatts). 
The Q50 flow is estimated to be 10 second-feet, and the corresponding 
capacity is 1,280 horsepower (960 kilowatts). 

Little Oottonwood 8'1:tes.-A plan and profile 56 of Little Cottonwood, 
Cottonwood, and Mill creeks, the principal tributaries of Jordan River, 
were made by the United States Geological Survey in 1920. The 
maps are on a scale of 2 inches to; the mile, and the topography is 
shown by contours with an interval of 25 feet on the land and river 
surface. The vertical scale of the profiles is 1 inch to 200 feet. The 
maps are printed in three colors, like the standard topographic maps 

65 Op. cit., sheets C and 1. 
fie Plan and profile of Cottonwood, Little Cottonwood, and Mill creeks, tributary to Jordan River, Utah 

(four sheets, for sale by the Geological Survey at 40 cents for the set). 
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of the Survey, and in addition to the topography of the canyon ami' 
the location of the streams they show alll~nd lines, power and dwell­
ing houses, roads, and other artificial features. 

The Little Cottonwood sites 58 are along Little Cottonwood Creek 
a few miles southeast of Murray, Utah. The canyon is a narroW rock 
gorge with a steep grade. Above the intake of the Columbus Consoli­
dated Mining Co.'s power plant the fall in the creek is about 400 feet 
to the mile, and at one time the Flagstaff Copper Mining Co. proposed 
to develop about 2i miles of this stretch of the canyon. At this site, 
which for identification may be designated the Flagstaff site (10HH 1), 
a static head of 1,000 feet is available. The estimated Q90 flow is 
12 second-feet, as the Wasatch mines drain tunnel, which empties 
into the creek above, has a continuous flow of about 10 second-feet. 
The power capacity of the site is accordingly 960 horsepower (720 
kilowatts). The estimated Q50 flow is 18 second-feet, and the 
corresponding capacity is 1,440 horsepower (1,080 kilowatts). 

The Lower Canyon site (10HH 2) lies between the Columbus 
Consolidated Mining CO.'s plant and the intake of the Murray city 
plant, near the mouth of the canyon. In this 3-mile stretch a head 
of 1,180 feet can be developed, and because of the almost sheer 
rocky walls of 'the canyon the best method of development may be to 
build more than one unit. The Q90 flow is estimated to be 20 second­
feet, and the corresponding power capacity of the site is 1,890 horse­
power (1,420 kilowatts)~ The estimated Q50 flow is 30 second-feet, 
and the corresponding capacity is 2,830 horsepower (2,124 kilo-· 
watts). Within this power site about 1 mile of the stream has been 
developed by three small plants, which were built by the Cottonwood 
Granite Co., of Salt Lake City, for use in quarrying. The upper and 
lower plants have heads of 51 and 73 feet and a water-wheel capacity 
of 94 and 133 horsepower, respectively. The water wheels are used 
to drive air compressors, and the compressed air is used for drilling 
and handling the derricks in the quarry adjacent to the plants. No 
electricity is generated, and the plants are operated only during the 
summer. The middle plant has a head of 223 feet and a water-wheel 
capacity of 610 horsepower. It is now leased by the Whitmore 
Oxygen Co., and a 400-kilowatt generator has been installed for 
making oxygen electrolytically from the water of the creek. 

The Russell site (lOHH 3), partly covered by a filing made in the 
State engineer's office by Samuel Russell, embraces the first mile of 
Little Cottonwood Creek below the Murray city power plant. The 
topography is favorable for a low diversion dam just below the Murray 
plant and for a pipe line extending along· the east side of the creek. 
A static head of 200 feet is available, and the estimated Q90 flow is 
25 second-feet, so that the power capacity of the site is 400 horse-

58 Op, cit., sheets A and C. 
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power (300 kilowatts). The estimated Q50 flow is 37 second-feet, and 
the corresponding power capacity is 590 horsepower (444 kilowatts). 

Cottonwood sites. 59_On Cottonwood Creek above and below the 
present .power plants a few miles east of Murray, Utah. From the 
small city reservoir immediately below the lower power plant, near 
the mouth of the canyon, downstream to the first important irrigation 
diversion the distance is about 1 i miles, and the fall of the creek in 
this stretch is 320 feet. The topography at this site, commonly called 
the Progress site (lOHH 6), is favorable for a low diversion dam imme­
diately below the city reservoir and for a pipe line extending along the 
north side of the creek to a power house· one-fifth of a mile above the 
irrigation diversion. This distance provides a better location for a 
penstock than would be available if the power house were farther 
downstream. The average static head is 300 feet. The estimated 
Q90 flow at this site is only 19 second-feet, owing to the fact that Salt 
Lake City diverts much of the flow into its water system. The corre­
sponding power capacity of the site is 460 horsepower (345 kilowatts). 
The estimated Q50 flow is 30 second-feet, and the corresponding 
capacity is 720 horsepower (540 kilowatts). . 

Cottonwood Canyon is a narrow rocky gorge having steep rugged 
walls, and in the first 6 miles above . the weir at the intake of the 
Stairs power plant it has a fall of 1,445 feet. Several large -tributaries 
enter the stream in this stretch. This fact and the rugged topography 
of the canyon suggest that perhaps the best way to develop the stream 
for power would be in at least two units--one diverting water from the 
creek at Reynolds Flat,in the NE. i sec. 18, T. 2 S., R. 3 E., Salt Lake 
base and meridian, with a pipe line extending downstream along the 
south side of the canyon to a power house at the mouth of Mineral 
Fork, and the other diverting water from the creek just below Mineral 
Fork, in the SW. i sec. 14, T. 2 S., R. 2 E., with a pipe line extending 
downstream to a power house above the intake of the Stairs plant in 
the SE. i sec. 20, T. 2 S., R. 2 E. At each site the power house 
would be nearly 3 miles below the diversion dam. The average static 
head available at the upper site (10HR 4) is 600 feet and at the lower 
site (lORR 5) 825 feet. The estimated Q90 flow is about 15 second~ 
feet at the upper site and 20 second-feet at the lower site, and the 
respective power capacities of the sites are 720 horsepower (540 kilo­
watts) and. 1,320 horsepower (990 kilowatts). The estimated Q50 
flow is 23 second-feet at the upper site and 30 second-feet at the lower 
s~te ' and the corresponding capacities ,are 1,100 horsepower (825 kilo­
watts) and 1,980 horsepower (1,485 kilowatts). 

If the Reynolds Flat reservoir site were developed to a capacity of 
12,000 acre-feet ·for an additional water supply for the city, the stored 
water could be released for municipal purposes to the advantage of 

u Op. cit., sbeets Band D. 
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the power develo.pments, and under these co.nditio.ns the po.wer 
capacities might be increased materially for certain perio.ds o.f the 
year. 

Another plan which suggests itself in the co.mbinatio.n o.f power 
develo.pment and city water supply is to.' develo.p bo.th o.f the reser­
vo.ir sites o.n Co.tto.nwo.o.d Creek-the Reyno.lds Flat site to. a capacity 
of 12,000 acre-feet and the o.ne immediately belo.w it to. 15,300 acre­
feet-o.f co.urse o.n the assumptio.n that they .pro.ve feasibleo.n a mo.re 
detailed investigatio.n. This · plan, ho.wever, wo.uld preclude the de.:., 

. velo.pment o.f bo.th the upper and lo.wer po.wer sites, but o.ne plant 
co.uld probably be built that wo.uld divert water fro.m the creek imme­
diately belo.w the lo.wer reservo.ir and carry it thro.ugh a pipe line to. a 
po.wer ho.use just abo.ve the intake o.f the Stairs plant, a distance o.f 
abo.ut 4 miles. The fall in this stretch o.f the canyo.n is 1,145 feet, and 
if the water in the reservo.ir could be utilized fo.r po.wer witho.ut inter­
fering with the municipal use, a Q90 flo.w o.f abo.ut 77 seco.nd-feet 
wo.uld be available and the power capacity o.f the site wo.uld be 7,000 
ho.rsepo.wer (5,775 kilo.watts). The Q50 flo.w o.fthe site wo.uld pro.b­
ably be greatly affected by the city's use o.f the water and is therefo.re 
no.t estimated. -

Perhaps amo.ng the most impo.rtanttributaries o.f Co.tto.nwo.o.d 
Creek, so. far as the develo.pment of po.wer isco.ncerend, are Mineral 
Fo.rk (10RR 7) and Mill B So.uth Fo.rk (10RR 8). Both streams 
flo.w through steep, narrow canyo.ns and enter the main stream fro.m 
the south. Mineral Fo.rk has a fall o.f 700 feet in the first half mile 
above its mouth and belo.w all impo.rtant tributaries. It has an ' 
estimated Q90 flo.w of 3 second-feet. Mill B South Fo.rk has a fall of 
mo.re than 600 feet in the first three-quarters o.f a mile abo.ve its 
mo.uth and, belo.w all important tributaries. The estimated Q90 flo.w 
is 3.5 seco.nd-feeL The po.wer capacity at each o.f these sites is 
170 horsepo.wer (125 kilo.watts). The estimated Q50 flo.ws are 4.5 and 
5~3 seco.nd-feet respectively, and the co.rrespo.nding capacity is 
250 ho.rsepo.wer (190 kilowatts) 'at each site. 

Mill Creek site. 6°-On Mill'Creek 12 miles southeast o.f Salt Lake 
City, just abo.ve intake of upper Mill Creek power plant (10RR 9). 
In · the 3-mile stretch abo.ve the mo.uth o.f Elbo.w Fo.rk Mill Creek 
has a fall o.f 938 feet, and in the '6 miles to. the mo.uth o.f the canyo.n 
fro.m this po.int the fall is 1,633 feet, practically all o.f which is de.:. 
veloped in two. po.wer plarits. The stream flo.w available at the 
upper po.wer plant is lo.west in winter, and during the co.ldest perio.ds 
it is abo.ut 5 seco.nd-feet.The to.po.graphy o.f the canyo.n at this 
po.wer site is favorable fo.r a lo.w diversio.n dam acro.ss the channel o.f 
the creek in the SW. t sec. 32, T: 1 S., R. 3 E., Salt Lake base and 

60 Op. cit., sheets A and D. 
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meridian, and for a pipe line extending along the north side of the 
canyon to a power house in the NE. t sec. 2q, T. 1 S., R. 2 E. No 
large tributaries flow into the creek in this stretch, but there are 
small springs in the canyon, so that the stream flow available at the 
point of diversion would be somewhat less than that at the intake 
of the upper power plant. Accordingly, the estimated Q90 flow 
is about 3 second-feet, and the power capacity of the site is 220 
horsepower (165 'kilowatts). The estimated Q50 flow is about 
4.2 second-feet, and the corresponding capacity is 310 horsepower 
(240 kilowatts). 

Parleys site.-On Parleys Creek 6 miles southeast of Salt Lake 
City, at the mouth of Parleys Canyon, just above the city's distrib­
uting reservoir (10RR 10). The canyon is a narrow gorge with 
rugged walls and , has a grade of about 100 feet to the mile. The 
Park City branch of the Denver & Rio Grande Western Railroad 
runs through it. From the outlet of the Mountain Dell reservoir 
down to the power-house site, a distance of about 4t miles, the total 
fall is 679 feet. As the stream flow is usually lowest in winter, the 
city releases water from the Mounta'in Dell reservoir at that time 
to supplement the other sources of supply and meet the city's needs. 
In this way the low flow is increased to some extent. The static 
head is 679 feet, and the tQ90 flow is 8 second-feet, giving a power 
capacity at the site of 430 horsepower (320 kilowatts). The estimated 
Q50 flow is 11 second-feet, and the corresponding capacity is 600 
horsepower (450 kilowatts). 

City Creek site.-On City Creek about 4 miles northeast of the 
center of Salt Lake City (lORR 11). The creek is a small stream 
that flows through' a steep, narrow canyon, having a fall of about 
1,200 feet in the 4-mile stretch above the highest intake of the city's 
waterworks. The stream is one of the principal sources of water 
supply for Salt Lake City and is devoted entirely to that purpose. 
The topography is suitable for the construction of a low diversion 
dam across the channel of the creek about 8 miles from the center of 
the city and for a pipe line extending along the side of the canyon to a 
power house at the highest diversion point. With an average static head 
of about 1,200 feet and a Q90 flow of 4.5 second-feet at the point of 
diversion the power capacity of the site is 430 horsepower (320 
kilowatts). The estimated Q50 flow is 6.4 second-feet, and the 
corresponding capacity is 600 horsepower (450 kilowatts). 



Index No. Power site. 

SUMMARY. 

Cndel·eloped power sites in Jordan River and Utah Lake basins. 

iEstimates of power based on static head and over-all plant efficiency of 70 per cent.) 

Stream. 
Static 
head 
(H). 

Q90 

With existing flow. 

Horsepower • 

Qoo QOO 
0.08HQ90 0.08HQ50 

With regulated flow. 

Horsepower. 

Q50 

0.08HQOO10.08HQ50 

------1--------,-'-----1-------------1----------------------------

10HF 1_________ EarL _ __________________________ American Fork ________________ _ 
10HF 2__ ___ ____ Clark _____ ___________________________ do ________________ _________ _ 
10HF 3 _________ Thistle Fork ___________________ Thistle Fork of Spanish Fork ___ _ 
10RF 4 _________ Soldier Fork ____________________ Soldier Fork of Spanish Fork __ _ 
10HF 5 _________ First (Diamond Fork) __________ Diamond Fork of Spanish Fork_ 
lORF 6 _________ Second (Diamond Fork) ____________ _ do ___ ______________________ _ 
lOHF 7 _________ Third (Diamond Fork) ______________ do _________________________ _ 
lOHF 8___ __ _ __ _ Fourth (Diamond Fork) _____________ do _____ ____ ________________ _ 
10HF 9 _________ Payson _________________________ Payson or Peteetneet Creek ___ _ 
lOHF 10 ________ Santaquin ______________ · ________ Santaquin Creek _______________ _ 
10HF lL _______ Salt Creek ______________________ Salt Creek _____________________ _ 
10HG L ________ Upper Provo _______ ; ____________ Provo RiveT- __________________ _ 
10HG 2__ _______ Lower Provo _________________________ do ________ _________________ _ 
IORG 3 _________ , Lake Creek _____________________ Lake Creek (Provo River) _____ _ 
10HG 4 _________ North Fork (Lower) ____________ North Fork of Provo River ____ _ 
IOHR L ________ Flagstaff ________________________ Little Cottonwood Creek ______ _ 
10RH 2 _________ Lowp.r Q~nyon------------- - ---- _____ do _________________________ _ 
IOHH 3_________ Russell ______________________________ do ____ ______ ____ ___ . ________ _ 

~g~~ t~=~~~== ~g£~= ==~=~========~~~=~====== _~~:~~_~~~~_~~~~~~============= 10HH 6_________ Progress _________________ ____________ do _______________ __________ _ 
10HH 7 _________ Mineral Fork ____ _______________ Mineral Fork (CottoD.wood) ___ _ 
IORH 8_________ Mill B South Fork_______ _____ __ Mill B South Fork (Cottonwood) 
IORH 9 _________ Mill Creek ________ __ ~ ___________ Mill Creek _____________________ _ 
10HH 10 ________ Parleys __________ _______________ Parleys Creek __________________ _ 
IOHR ll ________ City Creek ______________________ City Creek _____________________ _ 

Feet. Sec.-It. Sec.-It. Sec.-It. Sec.-It. 
1,085 5 9 430 780 ------700-200 22 37 340 580 35 50 -----i;iiOO 

450 10 14 360 500 ---------- -_._-------
= = ~ =~ ~ === = I ==== = == === 400 10 14 360 500 ---------- ----------

275 57 60 1,250 1,320 ---------- ---------- ------- ... _- ----------
680 62 70 3,370 3,810 ---------- ---------- ---------- -_ ... _------
670 65 85 3,480 4,560 ---------- ---------- -- -------- ----------
500 20 50 800 2,000 ---------- ---------- ---------- ----------
459 6 8 220 290 ---------- --- ------- ---------- ----------

1,000 5 7 400 560 ---------- ---------- ---------- ----------
325 15 20 390 520 ------- - -- ---------- ---------- ----------
300 30 40 720 960 ---------- -- ----- ... _- - --------- ----------
300 38 49 910 1,180 ---------- ---------- ---------- ----------800 10 13 640 830 -- ------- - ---------- ------ ..... -- --------- .. 

1,600 8 10 1,020 1,280 ---------- ---------- ---------- ----------
1,000 12 18 960 1,440 ------ - --- -- .. -- .. _-_ ... ---------- ----------
1,180 20 30 1,890 2,830 ---------- ----- ... _- -- --- ------- -------- - -

200 25 37 400 590 ---------- ------ .. _-- ---------- ----------
600 15 23 720 1,100 ---------- ---------- ---- ------
825 20 30 1,320 1,980 ---------- - - ---_ ... _-- ---------- -- --------
300 19 30 460 720 --------- - ---------- ---------- --------- .. 
700 3 4.5 170 250 ----- .. ~--- ---------- ---- ------ ---- - -----600 3.5 5.3 170 250 ---------- ---------- ----------
938 3 4.2 220 310 ---------- -------- -- ---------- ----------
679 8 11 430 600 -------- ---- .... _--- ---------- ----------

1,200 4.5 6.4 430 600 ---------- ---------- ---------- --------- ... 

21,860 30,340 ___________________ _ 
1,000 
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SITES ON FARMINGTON AND SOUTH WILLOW CREEKS. 

Farmington Greek site.-On Farmington · Creek near Farmington, 
Utah (lORA 1). The creek flows through a rough, steep canyon 
that opens into the Great Salt Lake valley about 1 mile northeast of 
Farmington. The total fall of the stream in a distance of 4 miles is 
about 1,800 feet, part of which is utilized by the power plant near the 
mouth of the canyon. From the power house downstream to the first 
irrigation diversion, nearly half a mile, the fall is 250 feet, and in the 
2-mile stretch above the diversion dam of the power project the fall 
is 1,000 feet. A static head of 1,250 feet is therefore available along 
this creek at two sites. The estimated Q90 flow is 4 second-feet, and 
the combined power capacity of the sites is 400 horsepower (300 kilo­
watts). The estimated Q50 flow is 6 second-feet, and the correspond­
ing capacity is 600 horsepower (450 kilowatts). 

South Willow Greek site.-There are no power sites on streams in 
Tooele and Rush valleys except a small one on South Willow Creek 
(lORA 2), a small spring-fed stream that flows through a short, steep 
canyon. A power plant occupies the lower part of the canyon, and 
from the power house the water is carried through a cement pipe line 
along the side slope of the valley about 4 miles to the head of an 
irrigation canal near Grantsville. Before this pipe line was laid much 
of the water sank into the creek bed before it reached the irrigation 
diversion. From the power house to the irrigation intake a head of 
about 350 feet is available, and the estimated Q90 flow is 5 second-feet, 
so that the power capacity of the site is 140 horsepower (105 kilo­
watts). With a Q50 flow of 7 second-feet the capacity is 200 hONe­
power (150 kilowatts). 

RECAPITULATION. 

Summary of undeveloped power sites in Great Salt Lake basin. 

Horsepower with Horsepower with 
existing stream regulated stream 

Drainage basin. Number flow. flow. 
of sites. 1-----;----'---1------. 

0.08HQ90 0.08HQ50 0.08HQ90 I 0.08EQro 

Bear Riv~r ________________________ __ ~--------------- --2-9 ~ ~~ ~~ I~ 
Weber Rlver -- ------ -- ------------------------------ . 8 11,320 14,640 13,830 I 18,200 
Jordan River and Utah Lake-----___________________ 26 21,860 30,340 22, 220 3O,7eo. 
Farmington and South Willow creeks ___ -___________ 2 540 800 __________ ---- _____ _ 

--6-5 56,270,8l.2OO179,9601~ 
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WATER RIGHTS AND APPROPRIATIONS. 

GENERAL CONDITIONS. 

The waters of the streams of the Great Salt Lake basin · have three 
principal uses-for domestic supply, for irrigation, and for the 
development of power or other miscellaneous purposes. The future 
prosperity and development of the basin require that these waters 
be put to the highest use. To accomplish this end each of the three 
States concerned-Wyoming, Idaho, and Utah-has a code of laws 
governing the acquisition of water rights. In Wyoming and Utah 
the law is administered by the State engineer, and in Idaho · by the 
commissioner of reclamation. The waters within each State are 
declared to · be the property of the State, and the use for beneficial 
purposes is a public use to be granted through the State engineer's 
or commissioner's office. As certain of these beneficial or public uses 
are of a higher order than others, an order of preference is fixed by the 
statutes, so that water which has been applied to a lower use may be 
taken by process of law, upo~ due compensation, and applied to a 
higher use. . Such transfers are sometimes made through public 
necessity arising from increased population and development. 
Domestic use is considered to be the highest use, then irrigation, and 
finally power, mining, and other miscellaneous uses. 

STATE ADMINISTRATION. 

The office of the State engineer is peculiar to the arid States, and 
Wyoming was one of the first States to create it. As early as 1886 
Wyoming had a Territorial engineer to whom was given general 
supervision of the diversion of water and of the work of the water 
commissioners who were to distribute the water. He was also to 
make measurements of stream flow and collect data regarding irri­
gation systems and reservoirs. 

In 1890 Wyoming was admitted as a State, and by constitutional 
provisions a principle new to American irrigation law was outlined, 
namely, the adjudication of water rights by an · administrative body 
and the acquisition of rights through application to a public official, 
who had power to deny the application under certain circumstances. 
Prior to this time water was taken from a stream by posting and filing 
;a claim as notice to others of the existence of the right. For defining 
the rights which had already thus been acquired a board of control 
was organized in April, 1891, composed of the State engineer as presi­
dent and the superintendents of the four water divisions into which 
the State was divided. For adjudicating these rights the State engi­
neer makes the necessary surveys of the stream flow, irrigation 
system, and irrigated lands or lands susceptible of irrigation from the 
constructed systems on the stream and makes a map showing these 
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<lata. The superinte~dent of the division in which the stream is 
situated takes testimony as to dates of original construction and sub­
sequent improvements or extensions. After the taking of testi­
mony is completed the data are open to inspection, and any claim 
may be contested. If the claim is not contested, the board usually 
instructs its secretary to issue certificates to the claimants. 

In Idaho the office of State engineer was created in 1895, after 
the passage of the Carey Act. The duties of the State engineer 
were to examine plans submitted under · that act and determine 
whether or not a project was feasible and beneficial to the public; 
whether or not the water supply was sufficient; whether a permit 
for the appropriation of the water had been issued; whether the works 
planned were of sufficient capacity to properly supply the land; 
whether the maps filed complied with the regulations of the Depart­
ment of the Interior and with the regulations of the State engineer's 
office; and whether or not the land covered by the application was 
of desert character. If it became necessary, in order to determine ' 
any of these things, the engineer was authorized to make surveys. 
The reports of his findings were submitted to the State land board, 
which has the approval of plans under the Carey Act. Prior to 
1903 the engineer had nothing to do with the acquisition of rights 
or the distribution of water, his duties being chiefly that of making 
general surveys of water resources of the State and those indicated 
in connection with the Carey Act projects. In 1903, however, a 
law was passed to provide a system of public control of the water 
supply of the State, with the State engineer as administrating officer. 
The definition of old rights was left with the courts, and until the 
rights to any supply are adjudicated neither the State engineer . nor 
any intending irrigator can tell how much unappropriated water 
there is in any stream. In 1919 the office of State engineer was 
abolished and replaced by a department of reclamation, with a com­
missioner of reclamation at the head. The functions of this depart­
ment are (1) to exercise the rights, powers, and duties vested by the 
law in the State engineer; (2) to exercise the rights, powers, and 
duties vested by law in the State Board of Land Commissioners (so 
far as their duties relate to· the administration of the Carey Act); 
and (3) to exercise the rights, powers, and duties vested by law in 
the State Board of Land Commissioners under chapter 241 of the 
compiled laws. 

In the early history of Utah there was to some ext en t public 
control of the use of water for irrigation, but after some time the 
matter was regarded with considerable indifference, and when Utah 
became a State (1896) efforts to obtain State control of the streams 
resulted only in the recognition of existing water rights. The next 
year · the office of State engineer was created, but-he was given no 
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control over the sources of water supply. His duties, which were 
similar to those of the first State engineer of Idaho, were to examine 
and report on reservoir sites for the State Board of Land Commis­
sioners; to supervise the construction of reservoirs by the State; 
to examine and pass upon all irrigation work in which the State was 
interested; to keep a record of stream flow; and to inspect all dams 
more than 10 feet high. In 1901 these du~ies were enlarged. Pro­
vision was made for the distribution of water by commissioners ap­
pointed by the county ' commissioners, under supervision of the 
State engineer, and for making surveys and maps of streams and 
irrigated lands. In 1903 the waters of the State were declared to 
be the property of the public, subj ect to existing rights, and the 
State engineer was given "general supervision of the waters of the 
State, and of their measurement,apportionment, and appropriation." 
In the manner of defining existing rights the Utah system is a com­
posite of the Colorado and Wyoming systems, providing for adjudi-

... cation, initiated through the State engineer's office and with the 
aid of that office, as in Wyoming, but leaving it in the courts, as in 
Colorado. A condition similar to that in Idaho exists in Utah, for 
until the rights to any supply are adjudicated, neither the State 
engineer nor any intending irrigator can tell how much unappro­
priated water there is in the stream. 

METHODS OF ACQUIRING WATER RIGHTS. 

WYOMING. 

The person who wishes to acquire a water right in Wyoming must, 
before beginning construction work, make application to the State 
engineer and receive a permit from him. The application must be 
accompanied by maps in duplicate, one of which must be on tracing 
linen and is retained by the State engineer; the other, which may be 
a blue print, is returned to the applicant with the approval marked 
thereon. These maps must be prepared from survey data by a 
qualified engineer or surveyor. They must show all details of the 
proposed project as outlined, in ~he ," Manual of regulations and 
instructions for filing applications" is~ued by the State engineer 
and must conform to one of the sizes specified therein. A filing 
fee 'must also accompany the application in accordance with the 
following schedule: 

. 1; For filing and examining applications: '(a) For ditch or enlargement per­
mit, $2; (b) for reservoir permit, . $1. 

2. For recording any other instrument: (a) For firstbundred words, $1; 
(b) for each subsequent hundred words, $0.15. 

3. For making copy of any permit or certificate of appropriation, $1; certi­
fied copy, $2. 
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4. For making copies of records: (a) For first hundred words, $1; (b) for 
~ach subsequent hundred words $0.15; (c) for attaching certificates thereto, $1. 

·5. For making blue prints of maps on file, minimum charge $0.50. 
6. For copying maps, $2 for each hour or fraction thereof. 

The application must show the name and post office address of 
the applicant, the use to which the water is to be applied, the name of 
ditch or canal, the source of the proposed appropriatiotl, the location 
-of the head gate, the length and carrying capacity of the ditch, the 
nature of the material to be moved, the estimated cost of the work, 
the time when the work will begin, the time when the work will be 
completed, and the time when the water is to be applied to bene­
ficial use. If the permit is for irrigation the application must also 
·show the land to be irrigated. 

As soon as the application is received in the State engineer's office 
it is given a temporary number and acknowledged. If it is not 
-complete it is returned to the applicant for correction and must be 
:sent back to the State engineer within 90 days. When it is finally 
.approved it becomes a permit and is returned to the applicant with 
:a notice calling his attention to the law requiring the~ubmitting of 
proof of completion of works. "The law requires applications to be 
made and approved before work begins. No application that states 
that work has been begun or has been completed will be approved." 

Construction work must be started within one year after the date 
-of approval, and if proof of completion has not been previously 
received, a short. time before the expiration of the time allowed for 
the completion of works under the permit, a notice is sent calling 
the attention of the applicant to the fact that the time is about to 
:expire and warning him that his permit will be canceled unless proof 
is submitted within 30 days. 

The proof of appropriation must show the nalne and address of 
the appropriator, the permit number, the purpose for which the 
water is taken, the dates of beginning and completion of construction 
:and of applying the water to a beneficial use, the dimensions of the 
'waterway, the location of the land irrigated, the crops grown, the 
time of the year when the water is used, the amount of investment 
in the project, and whether o.r not the map filed with the application 
:shows correctly the project as built. This statement must be sworn 
to by the appropriator. The proof of appropriation is accompanied 
by a statement from the superintendent of the water division in 
which the . project is situated, that he has examined the works and 
found them to be as stated in the proof, or otherwise, as the case may 
be; that the proof has been open for public inspection; and that he 
recommends the issuance of a certificate of appropriation in accord­
ance with the proof. 
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Applications for the enlargement of existing works are made on 
an "enlargement blank," which is substantially the same as the one­
used for original applications, except that it calls for descriptions of 
the works as they are and as they are to be. 

Applications for permit to divert wa.ter for power purposes must be accompa­
nied by . plans in duplicate showing profiles of supply conduits, plans of the· 
plant, intake works, and other features. The plans should be shown in sufficient 
detail to enable a computation to be made of the amount of water to be diverted .. 
They should include the diameter, length, effective drop, and carrying capacity' 
of supply conduits, and if possible the kind of machinery to be installed, giving: 
size, make, and manufacturer's number of the turbines or wheels. * * * The 
point where the water is to be returned to the stream should be described by 
course and distance from a Government corner. 

The State engineer has authority to refuse an application if there· 
is .no unappropriated water in the stream or if the granting of the, 
application would be contrary to public policy. Although some· 
applications have been refused it is not the usual practice, for there­
is often some flood water and always the possibility of an increased 
supply through more economical use by the holders of prior rights .. 
Accordingly, permits are frequently granted when the records of the­
engineer's office show little unappropriated water. All pertinent. 
factors, however, such as location of the proposed diversion and. 
possible interference with the older rights, are considered in such 
cases, and the following form of notice is stamped across the face­
of the permit: 

The records of the State engineer's office show the waters of _______________ _ 
to be largely appropriated. The appropriator under this permit is hereby· 
notified of this fact and that the issuance of this permit grants the right to divert~ 
and use the surplus or waste water of the stream and confers no rights which 
will interfere with or impair the use of water by prior appropriators. 

IDAHO. 

To acquire a water right in Idaho it is first · necessary to make' 
application to the commissioner of reclamation in proper form. 
This application must set forth the name and po~t office address of 
the applicant; the quantity of water claimed; the source of the water­
supply; the location of the point of diversion; the nature of the­
proposed use; the e~timated cost of the project works; the descrip­
tion of the project works; the time required for the completion of 
construction of such works, which in no case shall exceed five years; 
from the date of approval of the application; and the time required 
for the complete application of the water to the proposed use, which 
must be within six years after the date set for the completion of such 
works, unless the project covers more than 25,000 acres, when proof 
of beneficial use may be made at any time within a period of 10 years 
from the date set for the completion of works. 
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The application shall be accompanied by a plan and map in duplicate of the 
proposed works for the diversion and application of the water to a beneficial use, 
showing the character, location, and dimensions of the proposed reservoirs, dams, 
canals, ditches, pipe lines, and all other works proposed to be used by them in the 
diversion of the water and the area and location of the lands proposed to be 
irrigated. 

When the amount of water claimed is not more than 10 second­
feet, blank forms furnished by the commissioner may be used for the 
maps; when it is more than 10 second-feet and less than 25 second­
feet" the maps must conform to one of three specified sizes, and one 
copy must be made on tracing linen, to be retained by the com­
mISSIOner. If more than 25 second-feet is claimed, the maps must 
contain a certificate of the engineer who made them. If the appli­
cant wishes to use the water for the development of power, the point 
where the water is returned to the stream must be definitelY located 
on the maps. 

Upon receipt of an application accompanied by the filing fee of $1 
for amounts of 1 cubic foot or less a second and 10 cents for each 
additional cubic foot or fraction thereof, the commissioner indorses 
on it the date of its receipt and makes a record of it in a suitable book. 
All applications that do not comply with the law or the regulations of 
the commissioner's office are sent back for correction and must be 
returned corrected by the applicant within 60 days. 

The commissioner of reclamation is required to approve all appli-
. cations that are in proper form and that contemplate a beneficial use 

of the water. This provision eliminates a great deal of the responsi­
bility which is placed upon the engineers in States where they 
are given power to reject an application if there is no unappropriated 
water in the source of supply, if the granting of the application would 
be contrary to public policy, or if the applicant does not show suffi­
cient financial ability to carry out the proposed plan, and for this 
reason it makes the water right just that much less valuable. If the 
engineer is required to reject an application because there is no 
unappropriated water in the proposed source of supply, his approval 
gives some assurance that his permit may have a value, but in Idaho 
it means no more than that the application was in proper form and 
it places on the applicant the burden of finding out whether or not, 
there is any unappropriated water. For the benefit of the appropri­
ator, however, the following important notice is published in the 
" Manual of instructions for filing water-right applications" in Idaho: 

It should be remembered that many of the streams of the State are already 
overappropriated and that in such cases, although a permit can be issued, it must 
take its place after all older rights and may not therefore convey any real right 
to the use of water. Before filing an application the applicant should first deter­
mine, as nearly as ,possible, whether or not a water supply is available to fill the 
right he would acquire. Such information can be secured in part from the rec-
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ords of the State engineer's office; but under the present law, whereby a valid 
water right may be secured without recording same in any manner, the records 
of the State engineer's office may not contain all the rights on the stream in 
que3tion. Consequently, the information relating to water rights as obtained 
from this source should be supplemented by further inquiry and examination 
along the proposed source of supply to ascertain whether or not there are any 
valid rights that are not recorded. 

The time limit for construction of works as provided in an appli­
ca thn is five years, and the water must be put to beneficial use on 
prJjects of less than 2,500 acres within a further period of six years, 
but the comnbsioner in appro~ing an application may require th~t 
th3 proofs be made in shorter periods. One-:-fifth of the work must 
b3 dJn3 at the expiration of one-half of the time allowed for com­
pletion of works, and works having a capacity of less than 25 cubic 
feet per second must be begun within 60 days from the approval of 
the app.'.ication. If the perm.it is for more than 25 cubic feet per 
second, the holder must, within 60 days of the issue thereof, file a 
b )nd, the amount of which is fixed by the commissioner, not to 
exceed $10,000, condLioned upon faithful completion of the works 
as specified. . t 

On or before the date named in a permit for the completion of 
works the holder of the permit must be prepared to submit proof of 
such completion. At least 60 days before the expiration of the time 
allowed the holder must send to the commissioner of reclamation; 
by registered mail, a notice that he will be prepared to submit proof 
of completion on a stated day, and if the works are to carry more 
than 50 cubic feet per second the facts set forth in this notice must 
be certified to by a competent engineer. The notice is prepared on 
a form furnished by the commissioner and gives the date when proof 
will be submitted, the name and post-office address of the permit 
holder, the number of the permit, the purpose for which the water 
is to be used, the capacity of the works, the area of land to be irri­
gated, and the name of the newspaper in which the holder wishes 
notice of his intentions published. 

Upon receipt of this notice the commissioner of reclamation orders 
it published for a period of four weeks in a newspaper designated by 
the permit holder and published in the county in which the project 
is situated. The expense of this publication is borne by the appro­
priator. If the permit claims 6.4 second-feet of water or less, proof 
of completion of works may be made without publication by filing 
with the commissioner on or before the date set for such completion 
an affidavit on a blank furnished, setting forth the required informa­
tion. 

Before the certificate of completion of works is issued the permit 
holder nlust pay the following fee: For ditches or canals having a 
capacity of 10 cubic feet per second or less, $5; for ditches or canais 
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having a capacity of more than 10 second-feet, $5 for the first 10 
second-feet and 30 cents additional for each additional second-foot. 

A similar prQcedureis followed for making proof of the application 
of the water to beneficial use, and when such proof has been made 
the commissioner of reclamation issues a license which gives, among 
other things, the number of the application, the permit, the certifi­
cate of completion, the amount of water, the source of supply, and 
the use and which constitutes a final water right. At the time of 
making final proof, however, the applicant must pay a fee of $2 
for each subdivision of 40 acres, or fraction thereof in the case of an 
irrigation right, and a fee of $5 if the water is to be utilized for 
power or for uses other than irrigation. 

UTAa:. 

Anyone wishing to acquire the right to the use of any unappro­
priated public water in the State of Utah must, before commencing 
construction work on any project 'contemplating the use of such 
water, make an application to the State engineer. Blank forms are 
provided by the engineer for this purpose, and . separate forms are 
used for irrigation, power, mining, stock watering, domestic and 
municipal, and miscellaneous applications. No maps are required 
with the application, but the application must show the name and 
post-office address of the applicant, the nature of the proposed use 
to which appropriated water' is to be applied, the quantity of water 
in acre-feet or the flow of water in second-feet and the time during 
which it is to be used each year, the name of the stream or other 
source from which the water is to be diverted, the place where the 
water is to be diverted and the nature of the diverting works, the 
dimensions, grade, shape, and nature of the proposed channel, and 
such other facts as will clearly define the full purpose of the appro­
priation. If the applicant proposes to use the water for irrigation, 
the lands to be irrigated must be shown; if for power, the application 
must show the number, size, and kind of water wheels to be employed, 
the head under which each wheel is to be operated, the amount of 
power to be produced, the purposes for which and the places where 
it is to be used, and the point where the water is to be returned to 
the natural stream or source. The place of diversion and place of 
return of the water must be designated with reference to the United 
States land corners or mineral monuments, when either the point 
of diversion or the point of return is within 6 miles of the nearest 
United States land corner. 

When an application is received it is recorded at once if it is 
accompanied by the proper fees; otherwise no record is made until 
the applicant has been notified and the fees paid. It is then exam-

79631-24t-wsp 517-11 
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ined to see if it contains the required facts. If 'it does not it is sent 
back for correction or additions, and if the applicant does not return 
it within 60 days no further proceedings are had.. When the appli­
cation is in proper form the engineer at once publishes, at the expense 
of the applicant, a notice of the application. This notice is pub­
lished in a newspaper having a general circulation within the boun­
daries of the river system referred to for a period of four weeks. In 
addition to the description of the proposed diversion the published 
notice contains ·a statement to the effect that all protests against 
the granting of said application, stating the reasons therefor, must 
be made by affidavit in duplicate and filed in the State engineer's 
office within 30 days after the completion of the publication of the 
notice . 
. It is the duty of the State . engineer, upon the payment of the 

approval fee, to approve all applications that comply with the 
provisions of the law, where the proposed use will not impair the value 
of existing rights or will not interfere with the more beneficial use of 
the water, and if the information at hand is insufficient to determine 
these facts action may be withheld until an investigation is made. 

If there is no unappropriated water in the proposed source of 
supply, or if the proposed use . will conflict with prior applications 
or existing rights, or if the approval of the application would, in the 
opinion of the State engineer, interfere with a more beneficiru. use 
or would prove detrimental to the public welfare, the State engineer 
must reject the application. The engineer is also given authority 
to inquire into the financial ability of applicants and into their good 
faith, but there is no authority to reject an application on either of 
these grounds. 

In approving an application the engineer fixes the time at which 
the work must be completed. Actual construction work must begin 
within six months.from the date of such approval and be diligently 
prosecuted to completion. The water must also be applied to­
beneficial use within a time fixed by the engineer, not to exceed 14 
yeRrs frorq the date of the approval of the application, except as may 
be ordered after petition and hearing by the district court. 

Sixty days before the date set for the completion of works ' the 
applicant is p.otified by the engineer of the date when proof of com­
pletion of works will be due. The proof, made on blanks furnished 
by the engineer, cop.sists in statements by the appropriator, sworn 
to by himself and two disinterested witnesses, and a map, profile, 
and drawings made on tracing linen by a "reputable civil engineer,1T 
sho,,",ing the location with reference to the United ' States land sur­
veys, the nature and extent of the completed . works, the natural 
stream or source from which and the place where the water is diverted, 
.he place and manner of connecting with other works or streamsT 
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the ground and grade lines, cross sections, and dimensions of the 
various for;rns of the diverting channel, the character of the materials 
moved and used in construction, the several appliances used to 
divert, measure, and regulate the water, the character of all struc­
tures which cross, support, or constitute the diverting channel or 
any part of it, and such other data as will fully and correctly delineate 
the work done and conform to the general rules and regulations of 
the State engineer's office. The map, profile, and drawings must be 
certified to under oath, by the engineer who has made them and by 
the applicant whose works they represent. 

When the proof of completion of works has been accepted . and 
approved the engineer indorses such acceptance and approval upon 
the applicant's certificate of proof, and this constitute,s a record of 
the completion of the works. The rules of the engineer require tha t 
the maps shall be ·in duplicate on tracing linen, on sheets 24 by 30 
inches, on a scale of 400 feet to an inch, and if the whole project can 
not be shown on one sheet more than one must be used. Profiles 
must show the ground line of the diverting channel in india ink, the 
grade line of the channel in red ink, cross sections of the various 
forms of the channel, and the dimensions thereof. Drawings must 
show in detail the diverting dam, head gates, measuring devices, 
crossings, flumes, trestles, bridges, and other structures, and the 
character of materials to be used. All these drawings must be certi­
fied to by the engineer who made them. 

The applicant is again notified by the engineer of the date when 
proof of application of the water to beneficial use is due, in a manner 
similar to that used in notifying him regarding the proof of completion 
of works. Then, 
upon its being made to appear to the satisfaction of the State engineer that an 
appropriation has been perfected in accordance with the application therefor 
and that the water applied for has been put to a beneficial use, it shall be the 
duty of the State engineer to issue a certificate, in duplicate, to the party making 
the same, setting forth the name and post-office address of the person, corporation, 
or association by whom the water is to be used; the quantity of water in acre-feet 
or the flow of water in ~econd-feet appropriated; the purpose for which the water 
is to be used; the time during which the water is to be used each year; the name 
of the stream or source from which the water is to be diverted;. the date of the 
appropriation; and such other information as will fully and completely define 
the extent and conditions of actual application of the water to a beneficial use· 

If the applicant so desires he may make proof of appropriation 
instead of making the two proofs as above outlined. 

This cer.tificate constitutes a final water right. One copy of it is 
filed with the State engineer, and the other must be recorded within 
30 days in the office of the recorder of the county where the water 
is diverted. The distinctive feature of the Utah certificates is that 
they define the part of each year during which the water may be used. 
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The fees required under the Utah law are as follows: 
For examining and filing applications to appropriate 10 cubic feet of water 

per second or less, $2.50. 
For examining and filing applications to appropriate 500 acre-feet of water' 

or less, $2.50. 
For examining and filing applications to appropriate more than 10 cubic feet' 

of water per second, a fee of $2.50 plus $1 for each cubic foot per second in excess 
of that flow: 

For examining and filing applications to appropriate more than 500 acre-feet of 
water, a fee of $2.50 for the first 500 acre-feet and 2 cents per acre-foot in excess 
of that volume. 

For approving and recording completed applications, $2.50. 
For examining and filing proof of completion of works, $6. 
For examining and filing proof of beneficial use, $6. 
For examining and filing proof of appropriation which may be made in place 

of the two proofs, namely, completion of works and beneficial use, $6. 
For final certificate, $1. 

-WATER-POWER RIGHTS IN GREAT SALT LAKE BASIN. 

Since the creation of the office of State engineer more than 187 
applications have been made for power projects in the Great Salt 
Lake basin. Of the 65 undeveloped power sites described in this 
report more than two-thirds, or practically all the more favorable 
sites, have at some time been filed upon. 

On Bear River and its tributaries in Wyoming there is only one 
adjudicated power right, on Pine Creek, ,vhere the McNeice or Coke­
ville power plant is built. In Idaho at least 38 power filings have 
been made on Bear River and its tributaries, and in the Great Salt 
Lake basin in Utah more than 147 power filings are on record. At 
least 35 of the 50 power plants now operating in the basin were built 
after the office of State engineer was established and in compliance 
with the laws of the State in which they are situated. ~fost of the 
others do not comply with the provisions of the laws. 

IRRIGATION AND ITS RELATION TO THE DEVELOP­
MENT OF WATER POWER. 

Agriculture and mining are the two principal industries in the 
Great Salt Lake basin. The agriculture is almost entirely depend­
ent upon irrigation, and for this reason the streams are the life­
blood of the industrial development. 

The first attempt in the United States to raise crops by irrigation 
was made on lands now in the heart of Salt Lake City, by diverting 
into small plowed furrows the streams that flow from the Wasatch 
Range east of the city. 

All the streams in the basin are used for irrigation, and more than 
800,000 acres of land is irrigated. The irrigation laws of Wyoming, 
Idaho, and Utah place use of the streams for irrigation before their 
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use for. power, yet only a few 'of the 50 power plants operating are 
intimately associated with irrigation. In these few, however, irri­
gation takes precedence during the irrigation season. 

Most of these power plants do not interfere with irrigation because 
most of the streams are short and flow in the upper parts of their 
cour~es through steep, narrow canyons. The power value of each 
stream is accordingly in this canyon, usually above all irrigation 
diversions. Furthermore, owing to these same physical conditions 
no reservoir sites are available for equalizing the flow, and the natural 
stream flow must be used for both irrigation and power. 

The exceptions to this general rule may conveniently be divided 
into three classes-plants that are situated abo'Ve all irrigation 
diversions but have a small amount of reservoir storage; plants that 
are built as an adjunct to irrigation enterprises; and plants above 
and below which important irrigation diversions are made. 

The Battle Creek plant is an example of the first class. The stream 
is entirely appropriated for irrigation. The plant is at the mouth 
of the ca.nyon, above the irrigation diversions. The plant was built 
to carry short-time peak loads. This required at times a flow greater 
than the natural flo\v of the creek, and to pruvide this excess without 
interfering with the irrigation rights a small reservoir was built at 
the head of the intake, and an equalizing reservoir was built below 
the power house. In this way a sufficient amount of water could be 
retained above the plant to increase the stream flow for power for a 
few hours during the peak load, arid the flow could be equalized 
again below the plant. A plan similar to this was worked out at 
the lower :Mill Creek plant, near the mouth of Mill Creek canyon. 
just east of Salt Lake City. 

Examples of the second class of power plants are Paris, I-Iigh Creek, 
Wheelon, Riverdale, Hyrum city, Knudsen, Gordon, Bennion, Jordan, 
Heber, and Strawberry. The largest of these are the Wheelon, 
Riverdale, and Strawberry plants. In all these enterprises the power 
plants are supplied with water through irrigation canals, and the use 
of water for power during the irrigation season depends entirely 
upon the amount of water needed for irrigation below the power plant. 
Some of the plants_ are so situated as to allow the use of all the water 
required to supply irrigation rights below the power diversion; 
in others it is necessary to supply intervening canals from the tailrace; 
and at the Wheelon plant, at least, it is often necessary to close the 
plant down entirely. 

Examples of the third class of plants are the Grace, Cove, and 
Oneida plants, on Bear River. The Weber plant, at the mouth of 
Weber Canyon, also belongs to this class, but it is so situated that the 
irrigation diversions above it do not affect it, because all water stored 
in the East Canyon Creek reservoir of the Davis & Weber Counties 
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Canal Co. must pass the plant before it is diverted into the company~s 
canal, and it is therefore available for use for power · at the plant. .; 

At the plants on Bear River irrigation and power are very intimate~ 
ly associated, and the two uses are undoubtedly compatible. In 
order to set forth the general conditions along the river it may be 
divided into three sections-(l) the upper stret~h, extending from the 
headwaters down to Border, Wyo.; (2) the middle stretch, extending 
from Border, Wyo., to Preston, Idaho; and (3) the lower stretch, 
extending from Preston, Idaho, to Great Salt Lake. 

In section 1 the average altitude of the valley lands is about 6,500 
feet above sea level. The growing season is very short, and the 
principal crop is· hay. Irrigation is practiced to some extent, usually 
not later than July 15, and the flood run-off nearly always supplies 
all the water needed to produce a crop. Power has not been devel­
oped in this stretch of the stream. In section 2 the altitude of the 
valley lands ranges from 4,500 feet above sea level at Preston to 
6,100 feet at Border. The growing season is longer, and crops re­
quiring irrigation up to September 15 are grown. Section 3 embraces 
Cache Valley and lower Bear River valley, two of the most fertile and 
productive valleys in the basin. The lands of Cache Valley are irri­
gated largely by water from small tributaries of Bear River. Lower 
Bear River valley, which contains the largest and oldest community 
along the river, is irrigated from the main stream. 

The history of the development of irrigation along Bear River 
indicates that the systems. in lower Bear River valley were built 
first, probably because of the lower · altitude, which affords a longer 
growing season, and of the close proximity to Salt Lake City, which 
early became the commercial center for this section. 

In section 3 the canals that divert in Bear River canyon supply 
water to about 50,000 acres, and there is almost as much more to be 
irrigated. The West Cache canal also diverts in this section and 
irrigates approximately 15,000 acres on the west side of the river in 
Cache Valley. In addition to those, several small canals divert 
water from Bear River near the mouth of Oneida Canyon and irri­
gate a total of about 2,000 acres. 

In section 2 the Last Chance Canal Co. and its subsidiaries divert 
water above the Grace diversion dam and irrigate about 25,000 acres. 
The Gentile Valley Irrigation Co. and Thatcher Irrigation Co. divert 
through one canal sufficient water to irrigate 4,000 acres. In this 
section are the Grace, Cove, and Oneida power plants, which have 
installed capacities of 44,000, 7,500 and 30,000 kilowatts, respec­
tively. 
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The rights for water diverted from Bear River for all irrigation 
and power uses have recently been adjudicated by the Federal court 
of Idaho and are shown in the following table: 

Adjudicated rights for all water diverted from Bear River. 

Date. Use. Name. 
Cubic I 

feet per I 
second. 

------------·1----------------------------------
~:~~: ~~~===:= ~:~ 1_~~~i~J;~~~_~==:=:=:= May 1, 1882 _____ . 13.0 _____ do ____________ _ 
May 1, 1882_____ 5.5 _____ do _____ _____ __ _ 
June 10,1883____ 3.0 _____ do ____________ _ 
July 10,1883 _ _ __ 5.0 _____ do ____________ _ 
Mar. 1,1889_____ 333.0 _____ do ____________ _ 
June 1, 1889_____ 33.0 _____ do ____________ _ 
Mar. 1,1897_____ 200.0 _____ do ____________ _ 
Aug. 31,1897____ .9 _____ do ____________ _ 
Aug. 31,1898____ 1.0 _____ do ____________ _ 
:Sept. 12,1899..,__ 186.0 _____ do ____________ _ 
Feb. 23,1901____ 35.0 _____ do ____________ _ 
May 14,190L___ 133.0 _____ do ____________ _ 
May 14,I90L___ 240.0 _____ do ____________ _ 
June 10,1902____ 6.5 _____ do ____________ _ 
Dec. 1,1903_____ 270.0 Power ____________ _ 
Apr. 18,1904 __ :_ 12.0 Irrigation ________ _ 
June 1,1904_____ 95.0 _____ do ____________ _ 
Dec. 28,1905____ 500.0 Power ____________ _ 
Dec. 1,1006_____ 135.0 _~ ___ do ____________ _ 
July 6, 1908_____ 500.0 _____ do ____________ _ 
Dec. 1,1908_____ 135.0 _____ do ____________ _ 
Aug, 9,1909_____ 138.16 Irrigation ________ _ 
Dec. 31,1909____ 25.6 _____ do ____________ _ 
June 17, 1910 ____ 1,000.0 Power ____________ _ 
July 29, 1910____ 54.0 Irrigation ________ _ 
Jan. 18,191L ____ 1,500.0 Power __ __________ _ 
Mar. 1, 191L _________________________________ _ 

. Sept. 11.1912 _________________________________ _ 
Dec. 2,1912_____ 500.0 Power ____________ _ 
May 1, 1914_____ 43.0 Irrigation ________ _ 
Mar. 9, 1916 _____ 1,500.0 Power ____________ _ 

A. W. Harris 
Nelson Ditch Co. 
Riverdale Irrigation Co. 
A. C. Bosen et al. 
Riverdale-Preston Irrigation Co. 
West Cache canal. 
Utah-Idaho Sugar Co. 
Gentile Valley canal. 
Last Chance canal system. 
Frank W. Harris. 
Ethel H. Ellsmore. 
West Cache canal. 
Gentile Valley canal. 
Utah-Idaho Sugar Co. 
Last Chance canal system. 
Riverdale-Preston Ir.rigation Co. 
Utah Power & Light Co. (Wheelon). 
Gentile Valley canal. 
Utah-Idaho Sugar Co. 
Utah Power & Light Co. (Grace). 
Utah Power & Light Co. (Wheelon). 
Utah Power & Light Co. (Grace). 
Utah Power & Light Co. (Wheelon). 
Last Chance canal system. 

Do. 
Utah Power & Light Co. (Oneida). 
Last Chance canal system. 
Utah Power & Light Co. (Oneida). 
Utah Power & Light Co. (storage) . 

Do. 
Utah Power & Light Co. (Wheelon). 
Utah-Idaho Sugar Co. 
Utah Power & Light Co. (Cove). 

The preceding table shows a total of 1,571.35 second-feet of water 
decreed for the purpose of irrigating about 100,000 acres between 
Alexander, · Idaho, and Great Salt Lake. The maximum quantity 
decreed for power is 1,500 cubic feet per second. During the average 
season the river below the Wheelon dam, which serves to divert 
water both for the lowest irrigator · and for the Wheelon plant, is 
so nearly dry that the water which is used to generate power at the 
three plants above is also used for irrigation. As very little water 
is wasted, an extremely high utilization of the water results. 

The quantity of water available in any given season depends, 
of course, on the amount of precipitation in the mountains during 
the preceding winter. The precipitation necessarily varies from 
year to year, though the average for a given number of consecutive 
years will compare closely with the average for another similar period. 
There are seasons, however, when the run-off is less than 1,500 
cubic feet per second· and is p-ot sufficient to supply the needs of both 
irrigation and power. To meet this condition, Bear Lake has been 
developed as a reservoir. 
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Bear Lake lies in the south end of ' the Bear Lake vaHey. This. 
lake lies partly in Idaho and partly in Utah dnd is walled in 'on 
the east, south, and west by mountains; on the north the country; 
which is flat, extends northward, converging with the valley of Bear, 
River, which breaks through the mountains to the east, near Border, 
Wyo., and passes through the north end of the Bear Lake valley . . 
It has an area of approximately 70,000 acres· at its maximum altitude,. 
which is 5,923.5 feet, and the topography of the surrounding country 

. is such that water is taken from the river in the northeast corn~r ' 

of the valley, conveyed through the Rainbow canal to . Bear Lak~., 
- and later released as required through the outlet canal, which join$ 
Bear River in the northwest corner of the valley, at a point west '@f 
Montpelier. Under normal conditions only the upper 3.5 feet of 
the lake at nlaximum stage, or the water between altitudes of 5,929 
and 5,923.5 feet, is available for storage, for when the watersurfaG~ 
of the lake recedes below 5,920 feet the hydraulic gradient is so flat 
that water will not flow from the lake to the river in sufficient quanti~ 
ties to take care of the needs of irrigation and power downstream. 
To remedy this condition a pumping plant having a capacity of 
1,500 cubic feet per second has been installed at the north edge 
of the lake, which lifts the water from the lake and raises the water 
surface in the outlet canal sufficiently to permit the water to flow 
to the river. This serves a twofold purpose: It furnishes water to 
the river that would not otherwise be available, and it creates addi­
tional storage capacity in Bear Lake, making of it a reservoir that 
is not limited to the flood run-off of one year but that can store the 
maximum floods over a period of years, thereby equalizing the 
abnormally wet seasons with the abnormally dry seasons. 

These canals and reservoir were built and are controlled and 
operated by the Utah Power & Light Co.; the water impounded is 
used for both irrigation and power. An illustration of this combined 
use is shown in the operations during the irrigation seasons of 1915 
and 1919. 

Stored wpter used from Bear Lake for irrigation in 1915. 

Month. 

July __________________________________________________ _ 
August ______ ~ ________________________________________ _ 

Stored 
water 

released. 

Acre-feet. 
34,360 
33,450 

Flow of 
river below 
Wheelon. 

Acre-feet. 
11,030 
7,450 

Stored 
water 

used for 
irrigation. 

'Acre-feet. 
23,330 
26,000 

Per cent of 
stored 

water re­
leased used 

for irri­
gation. 

68 
78 

During July and August 32 and 47 per cent, respectively, of the 
total quantity of the water used for irrigation by canals divertirig 
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from Bear River in section 2 was stored water released from Bear 
Lake. 

During July and August, 1919, Bear River became almost dry'so 
far as natural flow was concerned. At Dingle, near the upper · e:nd 
of section 2, the natural flow was as small as 12 second-feet on many 
days, and at Alexander, about 3 nliles above the Last Chance canal r 

the natural flow on several occasions was less than 50 second-feet; 
this was , the only water available for the irrigation of 25,000 aeres. 
Oonditions were equally bad all along the river. The Bear River 
canals that divert at the gates, above the Wheelon plant, which have 
the oldest rights on the river, would have required all the natural 
flo 'w to take care of their rights, . and as a result the crops under the 
other projects would literally have burned up . 

. The Wheelonpowerplant is below all irrigation and power di­
versions, and consequently the water in the river below this plant is 
wasted into Great Salt Lake. 

Water released from Bear Lake during July and August, 1919, and total quantity 
. of water in Bear River below the Wheelon power plant. 

M onth. Storage Below 
release. . ,"Vheelon. 

Used for 
irrigation. 

Acre-feet. Acre-feet. Acre-feet. 

Per cent of 
stored 

. water 
used for 

irrigation. 

June 10 to 30_ ___ _________________ ___________________ ___ 28,084 5,959 22,825 81 
July _ _ _ _ __ ____ _____ __ _________ _ ___ ___ ___ __ ____ _ ____ __ __ 66, 241 8,995 57, 246 86 
August. __________ _____ _________________ __ _ ~_ _________ _ 58,246 15,754 42,4.92 73 

~ I-------I-------I-------!-------
152,571 ________ ____ 122, 563 1 80. 3 

In these computations it has been assumed that all the water in 
the river below Wheelon was stored water. 

During the irrigation season of 1919 the advantage of having 
a large reservoir at the head of the stream was forcibly shown. 
In the average year the stored water runs in the stream with the 
natural flow and is used either for irrigation or for power, but in 
years of scarcity crops would be a total failure if there were no reserve 
supply such as is provided in the Bear Lake reservoir. 

The extension, of irrigation onto higher bench lands by pumping 
in Bear River valley has made rapid strides during the last six 
years. The Lewiston-Bear Lake Irrigation Co. has built a pumping 
plant on Bear River near Fairview, Idaho. This plant has a capacity 
of 100 second-feet and raises the water about 90 feet to furnish a 
supplemental supply for the irrigation of 15,000 acres of bench land 
near Lewiston, Idaho. By the original project water was brought 
by gravity from Cub River, 'a distance of 15 miles, to irrigate these 
lands. About 150 second-feet is required for this purpose, but during 
the summer less than 50 second-feet is available from that source. 
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Furthermore, the canyon sections of the canal were subject to fre­
quentfailures, which required that the water be turned out entirely 
for periods of varying length, sometimes for as long as three or four 
days, while repairs could be made. The loss incident to these 
breaks and lack of water was so great that the company finally 
decided to build a.pumping plant and pump water from Bear River 
during seasons of scarcity. This was the pioneer pumping project 
of any magnitude in this part of the country, and it has proved so 
successful that others of lesser magnitude have followed rapidly, 
until now water is being pumped by 20 or 25 plants to irrigate about 
10,000 acres and to supplement the irrigation from natural flow of 
about 15,000 acres. This phase of the development, which rep­
resents the most intimate relation between the use of the water 
for power and that for irrigation, will continue ' to grow rapidly, 
and its economic value to the community in reclaming new lands is 
considerable. 

The use of Bear Lake as a reservoir has shown that in actual 
practice irrigation and power developments can exist together 
without impairment of the possibilities of either and that a har­
monious simultaneous development of both uses is conducive to 
rapid industrial progress. 

Irrigated land in Great Salt Lake basin, in acres. 

Drainage basin. 1919 1920 

Bear River and tributaries_______ __ ____________ __ _____________________ ___ 276,300 454,300 642,500 
------1------11------

Bear River direct-___ __ _______ ______ __ _________________ ____ ___ ___ ___ _____ 70, 000 221,700 340,000 
Tributaries of Bear River and small streams flowing into Great Salt Lake_ 206,300 232,600 302,500 ======/======/====== Weber River and tributaries_______ _______________________________ _______ 80,400 97,600 149,100 

------1------1------
Weber River direcL____ _________________ ____________ __________ ___ _______ 42,000 44,700 83,800 
Ogden River _____ c __ __ ____ __________ ________ _____ ___ ______ ______ __ ______ 22, 400 22,000 27, 100 
Other tributaries of Weber River ___ ___ _________________ _______________ __ 16,000 30,900 38,200 

======/======/:====== Jordan River and Utah Lake drainage basin____ _________________________ 180,400 270,600 414, 900 
------1------11------

Jordan River direcL_______ __ ____________________ ________________________ 32,400 48,000 90,500 
Cottonwood Creek_ _ _ _____ __________ __ __ _______ ________ ________ _ ________ 8, 800 11, 000 13, 200 
Little Cottonwood Creek__________________________________________ ______ 7,700 12,100 16,700 
American Fork ________ ___________________________________ ______________ ~ 20,400 19,100 20,400 
Provo River_____ _________ __ _________________ ____________________________ 36, 900 54,800 62,700 

~~~~~rri~~l~iesoTjorde.i:i-Rive~-aiidUtahLaii:e~~======================I==;a=o:=~OO=oo=/==~=t=~gg=/:===li=g:=~= 
Grand totaL______________________ ________________________________ 537,100 822,500 1,206,500 

Increase from 1902 to 1919, 53.1 per cent_ 

MARKET CONDITIONS IN THE GREAT SALT LAKE BASIN. 

The principal factors governing the development of water power 
are available water supply, available fall, cost, and market for the 
power. In all studies of water power where extensive developments 
are contemplated market is the one factor that determines the' 
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economic feasibility of the project, and in projects of public service 
it is the force that compels the development. 

A few years ago the power had to be developed very close to the 
market, and this fact precluded the development of many excellent 
power sites that were re'mote from the centers of civilization. Now 
the power can be carried more than 200 miles to market, and the 
result is a much more rapid industrial growth of the entire country. 
In connection with this growth it is interesting to note the rapid 
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FIGURE 8.-Curves showing water-power development in the United States and in the Great Salt Lake 
basin. 

strides that have been made since 1910 in the rate of growth of the 
hyltroelectric industry, as shown in Figure 8. The market demand 
has in~reased so rapidly that a correspondingly large increase in the 
sit.ze of unit installations has become necessary. About 4,500 horse­
power was the maximum water-wheel unit in the United States prior 
to 1910, but units of 70,000 horsepower are now being installed, and 
even larger ones are possible. 

The hydroelectric development in the Great Salt Lake basin has 
kept pace with and during the period 1914-1917 even exceeded 



that in th~ ! rest of the United States'. It is fair to assume that the 
industrial development of the basin has expanded likewise, because: 
the hydroelectric progress is directly dependent on the industrial 
progress. 

NATURAL RESOURCES. 

The Great Salt' Lake basin and the territory which lies within 
transmission di~tance of its 'wate{'-power sites are well provided with_ 
hatural resources~ The coal regions to the southeast ' rank among" 
the larger fields of the United States and furni~h much of the coal 
used.in the Rocky ' Mountain region. Some of the- coal is the best, 
obtainable for coking, ahdmore than 200,000 tons of coke is produced 
year~y for use principally in the smelter industry in Utah, Montanar 

California, ahQ, Idaho. ' -
At Sunnyside, Utah, 819 coke -ovens are opera~ed, and the by­

products from these ovens give opportunity for an industry that 
would supply muchgas and lighter oil~ for cominercial use. South 
of the basin there is one of the largest iron deposits in the :world.6t 

As coal and iron are thus within easy reach, a large market for power­
may yet be created by the establishment of iron and steel mills in the" 
West. San Francisco and other western ports, within 1,000miles of 
the Great Salt Lake basin, furnish an accessible outlet to the Orient, 
for all iron and steel products. One steel plant is now being erected 
near Provo to utilize these resources. 

The Great Basin is an important mining and smelter center and 
ranks among the greatest producers of copper, silver, and lead in 
the United States. Its phosphate and potash industries are still 
young, but both are growing rapidly and will no doubt contribute 
an appreciable amount to the wealth of the region in the future, as 
well as furnish an additional market for power. The marble and 
stone quarries in this region are also capable of producing a greater­
supply than is needed for local use. The manufacture of Portland 
cement is a thriving industry at three localities and will doubtless. 
be extended to many others. The basin is singularly fortunate in 
possessing a wealth of raw materials to serve as the basis for a chem­
ical industry of colossal proportions. Coal and its products of dis­
tillation, limestone, sulphuric acid, and common salt are considered 
the most important requisites of chemical manufactures. Co. is 
within easy reach of the basin" limestone is plentiful, sulphuric 
acid is, made extensively as a by-product at the smelters, and the 
~upply of /Salt in Great Salt Lake and its surrounding deposits is 
Immense. 

It is estimated that a production of 100,000 tons of salt annually 
from Great Salt Lake would not exhaust the supply for centuries. 

61 Leith, C. K., and Harder, E. C., The iron ores of thEliron Springs district, southern Utah: U. S. Geol. 
Survey Bull. 338, 1908. 
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In addition the deposit at Salduro, about 112 miles west of Salt 
Lake City along the line of the Western Pacific Railroad, is said. to 
~over more than 100 square miles, to be 3 to 5 feet thick in places, 
thinning out at the edges, and to weigh 80 or 90 pounds to the cubic 
foot. More than 90 per cent of this deposit is common salt; the 
remainder is chiefly calcium and sodium sulphates, with smaller 
quantities of potassium and magnesium salts. 

When the supply of potash salts from Germany was shut off a 
widespread search for new sou.rces began in America. The arid and 
semiarid West was extensively prospected, especially those areae 
which were formerly covered by saline lakes, because the famous 
Stassfurt deposits of central Germany were formed by the drying 
up of salt seas. It was found that the Salduro deposits contained 
a workable amount of potash salts, and a plant was built at Salduro 
for manufacturing potash. 

Common salt, known technically as sodium chloride, is used in 
the manufacture of hydrochloric (muriatic) acid, chlorine and all 
kinds of chlorine derivatives, salt cake (sodium sulphate), soda ash 
(sodium carbonate), washing soda (hydrated sodium carbonate), 
caustic soda (sodium hydroxide), and an endless number of sodium 
salts. In the form of derivatives it finds application in the manu­
facture of glass, soap, cleansing agents, water glass, fireproofing and 
insulating compounds, medicines, water-purifying compounds, and 
many other useful substances. Enormous quantities of salt are 
used in the household and dairy, for food packing, for fish curing, 
as food for livestock, for making brine in cold-storage plants, and 
for freezing mixtures. All these industries use power and add ma­
terially to the general power market. 

Irrigation as a means toward establishing the agricultural in­
dustry in the Rocky Mountain States was first practiced in 1847, in 
the Great Salt Lake basin, where Salt Lake City now stands. Since 
that time most of the lands in this basin that are economically sus­
~eptible of irrigation by gravity systems have been put under canals, 
and within the last few years the problems involved in pumping 

, water onto the higher bench lands has been studied carefully. This 
method of irrigation has already proved successful at many places 
throughout the intermontane region and will be extended to many 
thousands of acres of new lands. The successful operation of the 
Lewiston-Bear Lake Irrigation Co.'s plant on Bear River has 
prompted the building of another plant farther down the river~ 
The Bonneville Irrigation District, in the south end of Davis County, 
has a plant to pump water from Jordan River to heights of 150 and 
300 feet to irrigate about 6,000 acres of new land, and about 50,000 
acres of virgin land in · Tooele County may be irr.igated by water 
pumped from Utah Lake and carried through a canal around the 
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north end of the Stansbury .Range. Already the connected irriga­
tion pumping load in the basin is 9,400 kilowatts, and this is rapidly 
growing with the progress being made in this method of irrigation. 

INDUSTRIAL DEVELOPMENT.' 

This basin is connected with all important markets, both in the 
East and in the West, by five steam railroads, and its prinoipal cities 
and towns are linked by three electric interurban lines. These 
transportation facilities and plenty of 'cheap power are induceme:nts 
for rapid growth in manufacturing industries. The rate of this 
growth is indicated in the following table, which shows that the 
development of power has kept pace with the increasing demand. 

Progress of hydroelectric development in Great Salt Lake basin, 1895-1923. 

Installed 
Number capacity Total Number 

Year. of plants of water horse- Year. of plants wheels built. (borse- power. built. 
power). 

1895 _____________ 2 2,640 2,640 1910 ____________ b3 1896 _____________ 1 2,700 5,340 1911. ___________ 4 1897 _____________ 2 tl8,000 11,340 1912 __ __________ b I , 
1898. ____________ 1 1,344 12,684 1913 ____________ 4 1899 _________ __ __ 0 0 12,684 1914 ____________ 3 1900 _____________ 2 1,608 14,292 1915 ____________ 2 1901 ________ ~ ____ 1 3,000 17;292 1916 ____________ bO 1902 __ ~ __________ 1 400 17,692 1917 ____________ 2 1903 _____________ 4 4, 550 22,242 1918 ____________ 0 1904 _____________ 3 11,500 33,742 1919, ____________ 0 1905 _____________ 1 300 34,042 1920 ____________ bO 1906 _____ _______ _ bl 1,900 35,942 1921. ___________ d1 1907.. ___________ 4 6,850 42,792 1922 ________ ___ _ bO 1908 _____________ c5 19,450 61,442 1923 __ ~ _________ bO 1909 _____________ 6 12,600 74,842 

o Includes one 2,000-borsepower plant later abandoned and not included in total. 
b Indicates additional installation in plants already built. 

Installed 
capacity Total of water horse-wheels 
(horse- power. 

power). 

7,837 82,679 
4,780 87,459 

11,250 98,709 
5,600 104,309 

39,700 144,009 
15,140 159,149 
15,000 174,149 
10,600 184,749, 

0 184,749 
0 184,749 

15,000 199,749 
1,500 200,449 
7.700 208,149 

17,000 225,149 

• Includes old Brigham city plant, 800 horsepower, abandoned and not included in total after new plant 
installed, 1921. 

d Replaces old 8OD-horsepower plant built by Brigbam city in 1908. 

NqTE.-Water-wheel capacities at some plants determined from rated generator capacities. 

The Granite plant on Cottonwood Creek, the first commercially 
successful hydroelectric plant in the basin, was built in 1895. A 
small plant was built on Ogden River in 1889, and the attempt was 
made at that time to supply Ogden with lights, but it was more of a 
disappointment than a success. For some time prior to the advent 
of hydroelectric power electricity was generated by steam at Ogden, 

,Salt Lake City, and some mining plants, but these plants have been 
replaced, except one at Salt Lake City which is maintained by the 
Utah Power & Light Co., to use as an' auxiliary source of power in 
emergencies or during the coldest winter periods when the streams 
are frozen too thickly to supply the market demand. 

For this reason the record of the development of water power may 
not show correctly the market growth in the earlier years and in the 
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years that the hydroelectric plants absorbed the load carried by the 
steam plants. However, the average increase in the connected 
power load for the period from 1895 to 1920, inclusive, is about 7,400 
horsepower a year. Mining represents the largest single item in the 
industrial load, amounting to abcmt 37 per cent of the total con­
nected load in the basin, most of which was at one time supplied 
from steam plants. If we assume that the mining industry will 
for some time require very little if any additional power and that 
the other industries will increase at the same rate as in the last few 
years, the market will need at least 4,500 to 5,000 horsepower addi­
tional each year, without taking into consideration the possibility of 
a large new industry springing up which may require several times 
that much. 

More than 100 communities are served with electric power and 
light from the 50 hydroelectric power plants in the Great Salt Lake ' 
basin, the Grace project being counted as two plants because it was 
developed as such and by two different companies. Of these plants 
29 are operated by the Utah Power & Light Co. in one interconnected 
system, 7 are municipal plants o'perated independently by the towns 
owning them, 1 is a State plant that furnishes power for the Agri­
cultural College and other State institutions, 1 is owned by the Federal 
Government and is operated by the United States Bureau of Recla­
mation in connection with the Strawberry reclamation project, and 
the remaining 12 are owned by small independent companies, private 
individuals, or mining companies. 

Prior to 1912 most of the plants now included in the Utah Power 
& Light Co.'s system were operated as individual stations or were 
grouped into several small systems, each of which was operated by a 
different company. This multiplicity of syst~ms in the same ter­
ritory did not make for economy in operation and provided no 
insurance for the continuity of service required by the growing demand 
in mining, smelting, and manufacturing operations. The consolida­
tion and reorganization of these various interests was therefore 
accomplished, and the Utah Power' & Light CO.'s system now repre­
sents the activities of about 70 companies, including the original 
ones, which were formed many years ago in the early days of the 
electrical industry, and all s-q.bsequent consolidations and reorgani­
zations. 

The growth of the Utah Power & Light Co. during the ten years 
1914-1923 is indicative of the general industrial growth in the Great 
Salt Lake basin and is shown in condensed form in the following 
table. The table covers the entire system of the company, most of 
which, however, is in the Great Salt Lake basin. The part lying 
outside of this basin consists of the Idaho Falls division. which has 
an installed capacity of 2,625 kilowatts and 4,045 customers, and 
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the Western Colorado Power Co. division, which has an in~talled 
capacity of 9,780 kilowatts and 4,808 customers. 

Growth of Utah Power & Light Co., 1914-1923. 
---------.--

1914 1917 I 1920 1923 

Population of territory served _______________________ 250,000 300,000 I 351, 670 362,000 
Total num.ber of customers, electric __ ___________ ____ 46,707 61, 188 72, 14() 83,656 
Kilowatt-hours generated, 12-month· period __________ 281, 134, 027 502, 183,000 I 519,853,582 663,837,000 
Combined peak load _____________________ kilowatts __ 50,000 79, 105 , 84, 177 112,042 
Number of electric generating plants, hydroelectric __ 33 35 I 35 36 
Installed generator capacity, hydroelectric _______________________ ~ ________________ kilowatts __ 93,750 124,907 I 132,487 149,337 
Transmission lines (11,000 volts and over) ____ miles __ 1,003 1, 227

1 
1,549 1,875 

Distributing lines (under 11,000 volts) ________ do ____ 1,552 2,090 2,240 2,357 

GENERATION AND DISTRIBUTION OF POWER. 

The hydroelectric industry was young when activity in it began 
in the Great Sa t Lake basin, and the results of experiments made 
at the earlier plants in the basin mark epochs in the history of the 
entire industry. The Pioneer plant at Ogden, built by the Pioneer 
Electric Power Co., which was organized in 1893, was at that time the 
largest plant in the United States. The laying of a continuous 
wooden-stave pipe line along the almost vertical rugged rock walls 
of a narrow river gorge, at least 300 feet above the stream, was a 
remarkable engineering feat and did much to show the possibilities 
of such work. It was the high-voltage transmission experiments · 
at this plant that demonstrated the possibility of commercially using 
30,000 volts for transmission, and the success of these experiments 
led to the consolidation of the electrical plants in Salt Lake City 
and the Pioneer plant through a transmission line 36 miles long-
at that time an excep~lonal1ength. . . 

While the Pioneer plant was being constructed (l,896~97) the 
Telluride Power Co. built a plant on Provo River near Provo, UtalL 
This plant was known as Nunn's plant, as Mr. L. L. Nunn was 
actively directing the affa~rs of the company. The plant consisted 
of a .rubble masonry building on stone and concrete foundations and 
had two 48-inch wooden-stave pipe penstocks fed from a wooden 
flume. Two 1,000-horsepower Leffel turbines were each direct­
connected to a General Electric 750-kilovolt--ampere generator and 
operated under a head of 122.5 feet. The plant was built to furnish 
power for the Mercur mining district, 35 miles to the west, and here 
again another step forward was made in transmission voltage, for 
40,000 volts were used, except for the 30,000 volts developed at about 
the same time at the Pioneer plant nearly three times anything used 
previously on commercial transmission lines. In 1904 the company 
built the Olmsted plant on Provo River1 and the Nunn plant was 
abandoned. 
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The Telluride Pdwer Co. Was also one of the first to try the system­
atic operation of alternators in parallel and to solve the problem 
of synchronism, whi~h has made possible the interconnection of 
plants and systems. 

The 50 hydroelectric power plants in the Great Salt Lake basin 
were built by 41 different power companies, municipalities, mining 
companies, and individuals, and the resulting diversity of interests 
precluded the best utilization of the developed power. The consoli­
dation effected by the Utah .Power & Light Co. has now placed 
about' 95 per cent of the total installed water-wheel capacity in one 
system, and the ' remaining 5 per cent is represented iIi 21 small 
plants, most of which are of'less than 500 horsepower in capacity. 

The following table shows in chronologie order the hydroelectric 
plan ts in the basin: 

Hydroelectric power plants tn the Great Salt Lake basin, listed in order of year built. 

Year 
No. on Name. put in By whom built. Present owner. Remarks. map. opera-

tion. 

10RR 7 Granite ___________ 1895 Utah Power Co _____ Utah Light & Trac~ Legsed to Utah 
tion Co. Power & Light 

Ontario ~ining co _I Utah Power & Light 
Co. 

10RG 4 Park City _________ 1895 
Co. ' 

IORR6 Stairs __ . __________ 1896 Big Cottonwood I Utah Light & Trac- Do. 
Pow" Co. I tion Co. 

lORE 4 Pioneer _______ ____ 1897 Pioneer Electi-ic Co ______ do ____ _______ ___ Do. 
IORR1 Jordan ___________ ~ 1898 Salt Lake City Wa- Utah Power & Light 

ter & Electrical· Co. 
Power Co. 

lORC 13 Hyrum City ____ ._ 1900? City ofHy'"u'--____ 1 City of Hyrum _____ . 
lORF3 Lower American 1900 Utah County Light Utah Power & Light 

Fork. & Power Co. Co. 
IORC 10 Logan _____________ 1903 Telluride Power Co __ ____ do __ _____ _______ 
lORA 6 Tooele __ ______ ____ 1902 Clark Electric cO ___ 1 Clark Electric Co ___ 
lORA 8 Ophir. _______ .: ____ 1903? Ophir Rill Consoli- Ophir Hill Consoli-

dated Mining Co. dated Mining Co. 
lOHC5 Wheelon __ ________ 1903 Utah Sugar Co _____ ._ Utah Power & Light 

Co. 
19HH3 Columbus Consol- 1903 . Columbus Consoli- Wasatch Power Co_ 

idated Miiling dated Mining Co. 
Co. 

lOHF5 Springville ________ 1903 City of Springville __ City of Springville __ 
lOH03 Olmsted ____ ______ 1904 Telluride Power Co_ Utah Power & Light 

Co. 
lOHC9 Logan City ____ ___ 1904 City of Logan ____ __ _ City of Logan _______ 
10RR 9 Gordon ___________ 1904? Progress Co _____ ____ Progress Co_ ~ _______ 
lOHC6 Georgetown~ ______ 1905 Montpelier Electric Utah Power & Light 

Co. Co. 
lORR8 Knudson __________ 1906 .Progress Co _________ Progress Co _________ 

10RR 11 Upper Mill Creek_ 1907 Mill Creek Power Utah Power & Light 
Co. Co. 

lORF2 Upper American 1907 Utah County Light _____ do ___ ___________ 

Fork. & Power Co. 
lORF4 Battle Creek _____ _ 1907 Telluride Power Co _ ____ _ do ______________ 
10RF 8 Nephi Plaster _____ 1907 Nephi Plaster & 

Manufacturing Co. 
Nephi Plaster & 

Manufacturing Co. 
lORCl Old Grace _________ 1908 Telluride Power Co_ Utah Power & Light 

Co. 
lOHC7 Soda Springs ___ ___ 1908 William Rorsley ____ Soda Springs Elec-

tric Co. 
IOHC8 High Creek _____ __ 1908? High Creek Electric Utah Power & Light 

Co. Co. 
lORA 1 Brigham __________ 1908 City of Brigham ____ City of Brigham ____ Replaced by new 

plant built in 
1921. 

lORA 3 Willard~ ________ __ 1909 M. S; Browning ____ Utah Power & Light 
Co. 

79631-24t-wsp 517-' ~12 
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Hydroelectric power plants in the Great Salt Lake basin, listed in ord~r of year built-
Continued. . 

No. on 
map. Name. opera-

tion .. 
By whom built. P,""n' own.". I Remarks. II iu~~~ I 

--------------1---------------1------------
IOIlEI 

l'OHG5 

1OIlG2 
IOHF6 

lOHF7 

lOIlA 4 

lOHIl 10 
lOHFI 

lOHB3 

IOHH2 

lOIlGl 

10HF 8 
IOHE2 

lORC 11 

. lORC 12 

10IlE 3 
. lORA 7 

Weber or Devils 11909 Utah Light & Rail- Utah Light & Trac- Leased to Utah 
Gate. way Co. tion Co. Power & Light 

Co. 

:::: _~:::_~ ~ ~ ~ ~ ~ ~ I ::: ~:?;:fC~::e:~~~: _ ~~;.:ro;::= _~:~~_t_ 
. 
Strawberry_~ _____ I. 1~09 'United States Rec- United States Bu-

lam at ion Service. reau of Reclam.a­
tion. 

Santaquin ________ 1909 Knight Investment Utah Power & Light 
I Co. Co. 

DavisorFarming-
' 

1910 Davis County Light _____ do _____________ _ 
ton. ' 1 & Power Co. Low:er Mill Creek_ 1910 Knight Power Co _____ • __ dp _____________ _ 

Alpme ___________ J 1910 Utah County Light _____ do _____________ _ 

Paris ____________ ..! 1911? B!tola~·eCpower .. ____ do _____________ _ 
i 

Bennion _______ -- ~I .1911 

Murdock _________ ! 1911 

:~::I::~I::~~J'1 :::~ 
lege . 

Ilyrum ___________ . 1913 

Butler___________ _ 1913 
South Willow _____ 1913 

Co . . 
Bennion Flour & 

Seed Mill. 
Knight Power Co __ _ 

City of NephL ____ _ 
Davis & Weber 

Counties ' Canal 
Co. 

Bennion Flour & 
Seed Mill. . 

Utah Power & Light 
Co. 

City of NephL ____ _ 
Utah Power & Light 

Co. 

State of Utah _______ State of Utah ______ _ 

Blacksmith Fork Utah Power & Light 
Light & Power Co. Co. 

G. M. Butler. ______ G. M. Butler ____ __ _ 
Ophir Hill Consoli- Ophir Hill Consoli-

10IlC 2 New Grace________ 1914 

10HH 5 Murray___________ 1914 ' 
10IlC 4 Oneida____________ 1915 

dated Mining Co. dated Mining Co. 
Utah Power & Light . Utah Power & Light 

Co" Co. 
City of Murray ____ - City of Murray ____ _ 
Utah Power & Light Utah Power & Light 

IOHB 2 Swan Creek_______ 1915 
lOHC 3 Cove __ ~___________ 1917 

10RB 1 McNeice__________ 1917 

lORA 1 Brigham__________ 1922 

Co. Co. 
A. Z. CooK eta!.. ___ A. Z. Cook et a1.. __ _ 
Utah Power & Light Utah Power & Light 

Co. Co. 
Irwin McNeice _____ Cokeville Light & 

, Power Co. 
City of Brigham ____ City of Brigham ___ _ 

The Utah Power & Light CO.'s system in the Great Salt Lake 
basin comprises 29 hydroelectric power plants, one large Rteam plant, 
a large pumping plant at the outlet of Bear Lake, 1,875 miles of 
high-voltage transmission lines, and substations and extensive dis­
tribution systems. Bear Lake is used as a reservoir and has suffi­
cient storage capacity to equalize the flow of Bear River. The 
water is drawn from the lake by the pumping plant when it becomes. 
too low to flow by gravity. The pumping plant has a capacity . of' 
1,500 second-feet. The largest plants of the system are on Bear­
River at Grace and Oneida. The Oneida plant, having a capacity 
of 30,000 kilovolt-amperes, has an excellent regulating reservoir im­
mediately above it and is used to take care of all heavy fluctuations, 
in the load. 

The steam plant is on Jordan RIver just west of Salt Lake City. 
It was built by the Utah Light & Railway Co. primarily fora relay 
and was used as an auxiliary before Bea:r Lake was developed. It is 
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a brick building and contains an installation of 22,300 hoiler-horse.;. 
power and a total' generator capacity of 16,000 kilowatts. It is 
now used only in emergency or as an auxiliary source of power in 
the coldest part of the winter if t~e hydroelectric plants become 
hampered by ice. The capacity of this plant is now being increased 
by 20,000 kilowatts, 

The advantages inherent in an interconnected system of this sort 
are many, especially in a region such as this. It is appat;ent from the 
data given in this report that the water-power resources of the 
basin are intensively developed, and with the present tendency 
toward the installation of large units as a measure of efficiency and 
economy the value of the undeveloped power sites is greatly reduced. 
Accordingly it is obvious that the most efficient use of the resources 
must be made, and this is possible only through a large and flexible 
system. All the streams in the basin except the few larger ones are 
rapid mountain streams that have a flashy run-off and lack reser­
voir sites to equalize the flow. Consequently, in order to make the 
most use of the water when it is available, power plants have been 
built large enough to take advantage of at least part of the flood 
flow. To do this successfully, however, on any individual stream 
or even on several streams, without reservoirs or a sufficiently large 
steam auxiliary plant, would be rather difficUlt, because the fluctua­
tions in load might not correspond with the fluctuations in stream 
flow. 

By means of this interconnected system it is possible to operate 
all the small plants at full capacity when the stream flow is sufficient, 
and as a result considerable water can be stored in Bear Lake during 
the flood season, to be available later for both power and irrigation 
use on Bear River. In other words, a twofold advantage is gained 
by interconnection, and the flood waters of the small streams on 
which no storage sites are available are, to speak figuratively, stored 
in Bear Lake to be used along Bear River. This makes possible a 
much more intensive development of that stream. Such a centrali­
zation of power-distribution systems results not only in economy of 
operation and greater continuity of service but in a more complete 
utilization of the streams of the entire drainage basin. 
, The power generated at these Bear River plants is carried over a 
130,000-volt steel transmission line to the terminal station, 6 miles 
west of Salt Lake City. Here the pressure is reduced, and the cur­
rent is fed onto the feeder lines connecting with the several distri­
bution systems, comprising more than 1,800 miles of lines. This 
primary transmission line is about 135 miles long and is one of the 
notable high-tension lines of the country. The II-foot wooden­
stave pipe line at the new Grace plant is; both in diameter and in ! 

length, one of the largest . wooden-stave pipe lines ever constructed. 
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DIVBRSIFIED MARKET IN mRIGATION AND MINING DISTRICTS.; 

A well-diversified market for power is afforded in the Great Salt 
Lake basin. In addition to the energy for lighting andmiscellaneou~ 
purposes required in the many communities served, the minirig 
districts use large amounts of power continuously. Irrigation .pump­
ing plants provide a substantial demand during the irrigation season, 
in steadily increasing amoUhts. The large farming area in northern 
Utah and southeastern Idaho is served with power for lighting an4' 
milling, and the street and interurban electric railways have ' larg~ 
requiremen ts. 

Consumers on the Utah Power & Light Coo's system in the Great Salt Lake basin, by' 
principal industries. 

[Includes Western· Colorado Power Go.J 

Brick plantS' ______ .:.. _________ _ 
Canneries and dairies ________ _ 
Cemen.t factories ____________ _ 
Food products ______________ _ 
Flour and feed mills _________ _ 
Foundries and machine shops __ 
Gas, water, and steam-heat 

companies ________________ _ 
Glass works _________________ _ 
Hote~ _____________________ ~ 
Irrigation __________ ,.. ________ _ 
Ice manufacturing ___________ _ 
Lumber plants ______________ _ 
Mining, coaL _______________ _ 
Mining, metaL ______________ _ 

Packing plants, fruits and meat 
col d storage _______________ _ 

Powder manufacturing _______ _ 
Quarries ____________________ _ 

7 Railroads, electric ____ -'" _____ _ 
90 Railroads and shops, steam_ -_ 

3 Salt manufacturing ______ -: __ _ 
91 Sugar factories and other beet-

121 handling plants ____________ _ 
75 Textile manufacturing ____ - - --

Vehicles and accessories _____ _ 
8 Power, municipal (schools, etc.) 
1 Power, resale _______________ _ 

381 Power, small installations ____ _ 
199 Telephone companies ________ _ 

15 Residential lighting _________ _ 
72 Commercial lighting ________ _ 
26 M unicipallighting __________ _ 

101 Heating and cooking, commer-
cial _____________________ _ 

62 Heating and cooking, residen-

1 
tial _____________________ _ 

19 

6 
33· 
1. 

99 
40\ 

317: 
153· 

16 
808 

27 
64, 703 
9, 816 

140· 

733 

5,479 

83, 643 

The economy attained in any hydroelectric system is largely' 
dependent on uniformity of demand, and every effort is made to 
minimize excessive fluctuations. In general terms, the mining, 
smelting, and manufacturing industries furnish the most steady 
demand for power. The large percentage of this kind of load in the 
Great Salt Lake basin and the numerous other diversified uses tend 
to stabilize the total demand at a remarkably constant load factor. 
Communities where industrial activities are undeveloped require' 
power chiefly for lighting and traction, and the diversity of use is not 
sufficient to absorb the off-peak power. The result is usually a series . 
of peaks and saddles in the load curve, with wide variations. 

The revenue of a generation and distribution system varies in, 
direct proportion to the salable energy it delivers, and the initial· 

. cost of installation varies directly with the capacity of pI-ant that I 
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must be held in readiness to serve the demand. As the average load 
is an index of the energy sold and the maximum load indicates · the 
necessary machinery capacity, knowledge of the load factor, or the 
relation between these two amounts, is of the utmost importance in 
designing plants and determining the necessary auxiliary power. 
The ideal condition is of course 100 per cent load factor, and this 
condition is most nearly approached by building up a diversified 
load with the purpose of eliminating if possible any extensive fluctua­
tions. 

The Utah Power & Light Co.'s system affords a good example of 
favorable operating conditions. The total connected load on the 
system in the Great Salt Lake basin is 274,450 kilowatts, and the 
total installed capacity of the hydroelectric plants operated by the 
company was 149,337 kilowatts at. the end of 1923. In this excess of 
connected load the diversity of uses adjusts the total demand to 
such an extent that the load curve shows no excessive fluctuations. 
The average load is 70,000 kilowatts, the average minimum 24-hour 
available power in 1919 was 40,000 kilowatts, and the average maxi­
mum 24-hour available pOWer in 1920 was 90,000 kilowatts. The 
average output is 50,000,000 kilowatt-hours a month. 

With the slackening of mining operations since the World War, it 
has become necessary to adjust the demand for electric power some­
what in order to maintain a constant load. This adjustment has 
been accomplished to some extent by the establishment of new indus­
tries and an increase in the use of electrical appliances, which now 
number more than 100,000 in the basin. 

RELATION OF THE FEDERAL GOVERNMENT TO THE DE­
VELOPMENT OF WATER POWER IN THE GREAT SALT 
LAKE BASIN. 

LEGAL BASIS FOR FEDERAL CONTROL. 

Federal control of the development of water power and its elec­
trical transmission rests on the constitutional prerogatives of the 
Federal Government "to regulate commerce with foreign nations, 
among the several States, and with the Indian tribes" and "to dis­
pose of and make all needful rules and regulations respecting the 
territory or other property belonging to the United States." 

The power of Congress to control the disposition and use of public 
lands is of vital importance in relation to the future utilization of the 
water-power resources discussed in this report. The Federal Gov- · 
ernment holds public lands both as sovereign and as proprietor. 
As sovereign, its property is alienable only with its consent. Guar­
anties have without exception been inserted in the enabling acts 
creating the different States and in their constitutions, maintaining 
the integrity · of Federal control of public lands against possible 
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encroachment by States or individuals. Thus public lands · are not 
subject to condemnation except where such condemnation may have 
been authorized by Congress, and they may be appropriated only 
in so far as the Federal statutes direct. Because they are owned by 
the United States, the lands are also free from taxation by the States. 
In its capacity as proprietor, the Federal Government may do with 
its lands everything that any other proprietor may do, and the lands 
of the United States have all the appurtenances that the lands of 
any other owner may have. 

The Federal rights in the waters flowing in or adjacent to publi~ 
lands are somewhat indefinite. It seems clear, however, that under 
the' act of July, 1866, and under the desert-land act of 1877, Congress 
has sanctioned the appropriation of the waters flowing over public 
lands-subject, however, to State and local regulations. Where 
such appropriations have actually been made and the water put to 
beneficial use in accordance therewith, lands still in public owner­
ship may have thereby been deprived of a certain share of the abso­
lute property right originally appurtenant to them in waters flowing 
over or past them. But as the authority to appropriate the waters 
of the public lands is purely permissive, it is also clear that Congress 
may at any time resume complete control of the unappropriated 
waters or legislate to any needed extent regarding thein. In such 
a case State statutes or local regulations relating . to the unappro­
priated waters would of necessity become ineffective in so far as they 
might conflict with congressional enactments. The resumption of 
complete control over unappropriated waters flowing over public 
lands would, however, create a dual system of control without appar­
ent advantage to the State, the Federal Government, or the public 
generally-except perhaps on interstate streams. 

The chief relation of the public lands to the present,problem arises 
from the fact that it is necessary to utilize parts of them for the 
emplacelnent of structures and to overflow other parts as a result 
of construction of dams. For both purposes the consent of the 
United States is necessary. This consent may be given by Congress 
in a general enactment that does not require administrative action 
by the offices of the Federal Government, or Congress may empower · 
the administrative offices to authorize the use of the public lands ' 
for the purpose needed. 

The earliest act of Congress that deals with rights of way across 
public lands for the utilization of water is section 9 of the' act of July 
26, 1866(R. S. 2339). Its language is broad and general in chat- ' 
acter, the terins describing the pt,rposes for which the ,water could 
be used being especially inclusive. All rights to occupy the public ' 
lands for ditches and canals rested upon this act until the passage 
of the act of March 3, 1891 (26 Stat. 1101), relating to rights of way 
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for irrigation, and the act of January 21, 1895 (28 Stat. 635), relating 
to rights for the conveyance of water for mining purposes. This act, 
however, was superseded by the act of May 14, 1896 (29 Stat. 
120), relating to rights of way for the development of electric power; 
the act of May 11, 1898 (30 Stat. 404), permitting the Use of irriga­
tion rights of way for water power and other purposes; the act of 
February 15, 1901 (31 Stat. 790), relating to rights of way for irri­
gation, water power, and other purposes; the act of February 1, 1905 
(33 Stat. 628), relating to rights of way for mining, milling, and 
municipal purposes in national forests; and the act of March 4, 1911 
(36 Stat. 1235, 1253), relating to rights of way for transmission lines 
and other purposes. 

The question as to the effect of the passage of these later acts on 
the acquirement of rights under the act of 1866 was carried to the 
Supreme Court in a case filed November 14, 1913 (United States VB. 

Utah Power & Light Co.), and the decision of that court makes it 
incumbent on those seeking to utilize the public lands for rights of 
way for the development of water power to acquire rights of way 
under the specific acts which control such development. 

Inasmuch as any control by the Federal Government of the devel­
opment of water power on streams such as those in the Great Salt 
Lake basin depends on the ownership of public lands, it has become 
a well-established national policy to retain in public ownership land 
€ssential to such development of power. 

DEVELOPMENT OF POLIC Y. 

Widespread public interest was first focused on the disposition of 
water power by two messages of President Roosevelt to Congress in 
April, 1908, and January, 1909, vetoing acts conferring franchises for 
the development of water power on the ground that adequate provision 
for the protection of the interests of the general public had not beeh 
incorporated therein. His attitude toward the disposition of water 
power was clearly expressed in a letter to the Senate Conunittee on 
Commerce on March 13, 1908, in which he states: 

No right involving water power should be granted to any corporation in 
perpetuity, but only for a length of time sufficient to allow them to conduct 
their business profitably. A reasonable charge, of course, should be made for 
valuable rights and privileges which they obtain from the National Govern­
ment. The values for which this charge is made will ultimately, through the 
national growth and orderly development of our population and industries, 
reach enormous amounts. A fair share of the increase should be safeguarded 
for the benefit of the people from whose labor it springs. 

While this question of legislative policy was being discussed, 
administrative action for the purpose of preventing the alienation .. 
of water power was in progress. The Reclamation Service, under 
instructions from Secretary Garfield, recommended for his approval 
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withdr~wals affecting approximately 3,500,000 acres along western 
rivers in the period from December 4, 1908, to February 27, 1909. 
These withdrawals had their legal basis in part in the general powers 
of the Secretary of the Interior as the supervisor of public lands, and 
in part in the authority conferred by the reclamation act (June 17, 
1902, 32 Stat. 388) to withhold frem disposition public lands neces­
sary to reclamation projects. The Forest Service, in the period from 
March to A1.J.gust, ~908, similarly reccmmended the withdrawal as 
administrative sites of a large number. of small tracts within or near 
national forests, which were believed to occupy strategic positions 
with relation totue future of the development of power. T.he pur­
pose of these administrative sites as regards power was not generally 
apparent, however, until March 2, 1909, when Secretary Garfield 
recommended their withdrawal from all entry except that under 
right of way acts, thus specifically holding them for use in connection 
with irrigation and the development of power. This was one of the 
last acts of Secretary Garfield's administration. 

His successor, Secretary Ballinger, undertook almost immediately 
the consideration of · the water-power situation and directed his 
attention to the advisability of retaining in force the "first form ,I 
and administrative withdrawals, approved by Secretary Garfield. 
Fearing as a result of his investigation that the withdrawals rested 
on no secure statutory foundation, he directed their revocation, with 
the result that in April, 1909, nearly all withdrawn lands were 
restored to entry. Strong opposition to this action arose almost 
immediately, and as a result the matter was reconsidered. On 
April 23, 1909, after a conference between the Secretary, the Director­
of the Reclamation Service, and the Director of the Geological 
Survey, the last-named official was directed to "make an investiga­
tion of water:-power sites on the public domain outside of national 
forests, which are not included in withdrawals for reclamation 
projects, with a view to obtaining at the next session of Congress 
legislation to control and regulate their disposition." Investigations 
were immediately undertaken by 'the United States Geological 
Survey, and as a result large areas of public lands controlling streams 
valuable for the development of power were promptly withdrawn. 
These withdrawals were styled "temporary power-site withdrawals" 
and were in terms in aid of legislation. 

During the next session of Congress consideration was given t() 
the entire subject of withdrawals of public land, and as a result a· 
general act was passed-the act of June 25, 1910· (36 Stat. 847)­
aQthorizing the President to make withdrawals. A special provision 
(36 Stat~ 855) ' w~ enacted on the same day as sections 13 and 14- . 
of the Indian appropriation act, authorizing the Secretary . of the: 
Inte.cior · to withdraw water-power sites on -Indian reservations .. 
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Almost immediately after the passage of the general withdrawal act 
the President confirmed under its provisions all outstanding with­
drawals in an order dated July 2, 1910. 

The act of June 25, 1910, made certain exceptions to the force 
of withdrawals in that it excluded from its operation bona fide 
settlements, homesteads, desert-land claims, and mineral claims 
except coal, oil, gas, and phosphate. The act of August 24, 1912 
(37 Stat. 497), amended the act in its relation to mineral claims, so 
that only metalliferous mineral deposits were excepted from its 
operation. No further legislative action was taken by Congress 
upon this subject until the passage of -the Federal water-power act, 
approved June 10, 1920 (41 Stat. 1063). This act was amended 
March 3, 1921, to exclude all national parks and national monu­
ments from its provisions. 

This act, which supersedes all previous acts relating to' right of 
way for power, except those involving power other than water power, 
Indian allotments, certain national parks and national monuments, 
sites in which are still governed by the acts of February 15, 1901 
(31 Stat. 790), and March 4, 1911 (36 Stat. 1235, 1253), established 
a commission to be known as the Federal Power Commission, conl­
posed of the Secretary of War, the Secretary of the Interior, and 
the Secretary of Agriculture. 

DUTIES AND FUNCTION OF THE FEDERAL POWER COMMISSION. 

The Federal Power Commission has general administrative eon­
trol over all power sites 'on the navigable waters and the public lands 
and reservations of the United States, except existing national parks 
and national monuments, and over the location, design, construc­
tion, maintenance, and operation of power plants upon such sites. 
It has the 'power and duty under certain conditions of regulating the 
financial operations, fixing the rates, and deterrnining the character 
of service and of making physical valuations of the properties of 
lic'ensees who utilize such sites. It is authorized to make general 
investigations of broad scope and is required to make certain special 
investigations and report thereon to Congress. 

Briefly, the commission is charged with the duty of issuing permits 
and licenses for the utilization of all power sites over which it has, 
j,urisdiction to all bona fide, financially responsible applicants whose 
plans for development are not at variance with the full utilization of 
the stream to the best public interest. 

The various duties and functions of the commission in performing 
this work are segregated into groups in the foll0'Ying pages, and 
references are made to the particular section of the act relating thereto. 
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General administration of water powers.-The act places the follow- · 
ing general duties upon the commission: 

To give notice to "any State or municipality likely to be interested" of the 
filing of any application for a license, and to publish notice of such application 
for eight weeks [sec. 4d]. 

To file with local land offices notice of any application for a license, and a 
description of the lands of the United States affected thereby [sec. 24]. 

To investigate all projects proposed to be constructed on any stream over 
which Congress has jurisdiction but which is not defined as "navigable waters" 
whenever declaration of intention to construct such project is filed with the 
commission [sec. 23]. 

To hold hearings when desirable or necessary in connection with any applica­
tion for a permit or license [sec. 4g]. 

To issue preliminary permits for power projects [sec. 4c]. 
To issue license for power projects and transmission lines on navigable waters, 

public lands, and reservations of the United States, except existing national 
parks or national monuments [sec. 4d and amendment to the act of March 3, 
1921]. 

To investigate and take action on all voluntary transfers of licenses [sec. 8]. 
To investigate and take action on all contracts for power made by a licensee 

which will extend beyond the termination of the license [sec. 22]. 
To provide for the proportionate distribution of annual costs of headwater 

improvements between owner and licensee benefited thereby [sec. 10f]. 
To assess against all licensees benefited the annual cost of any headwater 

improvement constructed by the United States [sec. 10f]. 
To prescribe rules and fix annual license charges, and to determine the relation 

of such charges to prices to consumers [sec. 1Oe]. 

To put the above provisions into effect, the commission is author­
ized to make rules and regulations for administration of the act 
(sec. 46) and is required to submit annually to Congress on or before 
the first Monday in December a classified report showing permits 
and licenses issued, the parties thereto, the terms thereof, and the 
moneys received (sec. 4c). 

Design, construction, and operation of project works.-The commis­
sion has authority to pass upon the general scheme of development 
of power sites; upon the plans and specifications of the works, and 
upon certain features of maintenance and operation of project works, 
and it is its duty 

To require that "the project adopted * * * shall be such as in the judg­
ment of the commission will be best adapted to a comprehensive scheme of 
improvement and utilization" and that plans be modified when necessary to 
secure · such scheme [sec. lOa]. . 

To approve maps, plans, and specifications of project works [sec. 9]. 
To pass upon and approve prior to construction any substantial alteration 

in project plans [sec. lOb]. 
To require that project works be properly maintained and kept in efficient 

operating conditions [sec. 10c]. 
To prescribe the time within which projects shall be begun and completed 

[sec. 13]. 
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. To keep in touch with the conditions of the power market tributary to every 
development in order to require extensions as rapidly as conditions warrant 
{sec. 13]. 

To prescribe rules and regUlations forthe protection of life, health, and property 
in connection with the construction or operation of project works by licensees 
[sec. 10c]; 

Regulation of financial operations.-Under the provisions of the 
act, the commission has authority and it is its duty 

To prescribe a system of accounting for licensees [sec. 4f] . . 
To require the submission of financial statements and reports [sec. 4f]. 
To prescribe rules for the establishment and maintenance of depreciation 

reserves by licensees [sec. lOc]. . 
To devise principles for the proper apportionment of surplus earnings to amor­

tization reserves [sec. lOb]. 
To regulate under certain conditions the amount and character of securities 

which may be issued for the financing of power projects [sees. 19f, 20], and to 
hold hearings in connection therewith [sec. 4g]. 

Regulation of rates and service.-Jurisdiction over the regulation 
of rates and service is conferred upon the commission . 

. . 
In intrastate business whenever the State has not provided an agency with 

power of regulation [sec. 19]. 
In interstate busjness whenever the States concerned have not the power to 

act individually or can not reach mutual agreement [sec. 20]. 

Valuation of properties of licensees.-It is a fundamental principle 
of the act that valuation for the purpose of rate making or of pur­
chase at the termination of the license period shall be based upon 
the net investment in the property, and that this amount shall be 
determined currently either through the system of accounting or 
through physical valuation. For this purpose, it is the duty of the 
commission 

To require the filing of statements showing the cost of construction of project 
works and the price paid for water rights, rights of way, lands, and interests in 
lands [sec. 4a]. 

To make valuation of all projects brought under license which have been 
constructed in whole or in part prior to application for license [sec. 23]. 

To make valuation in case of condemnation of the properties of a licensee by the 
United States [sec. 14]. - . 

To determine the net investment and severance damages in the event that 
properties of a licensee are taken over by the United States at the termination 
of a license period [sec. 14]. 

General investigations.-In addition to its duties · of general ad- · 
ministration and regulation of water-power developments; the 
commission is authorized, or the performance of certain of its duties 
will require it, to undertake general investigations and to collect and 
record data concerning 

The utilization of the water resourses of any region to b,e developed [sec. 4a] 
The water-power industry and its relation to other industries and to inter­

state or foreign commerce [sec. 4a]. 
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The location, capacity, cost of development, and relation to market of power 
sites [sec. 4a]. 

Whether the power from Government dams can be advantageously used by 
the United States for its public purposes and what is the fair value of such power 
[sec. 4a]. 

Lands of the United States reserved as power sites to determine whether or 
not they may be opened to entry subject to a reservation of the power rights of 
the United States [sec. 24]. . 

Deterioration of structures and equipment for the purpose of establishing rates 
of depreciation and amount of annual depreciation reserves [sec. lOc]. 

In connection with such investigation, the commission is author­
ized 

To hold hearings and to require the attendance of witnesses and the produc­
tion of evidence [sec. 4g]. 

To . make public from time to time the information secured and to provide for 
the publication of its reports and investigations [sec. 4c]. 

To cooperate with State and National governments in its general power inves­
tigations [sec. 4b]. 

Special investigations.-In addition to the general investigations 
which the commission is authorized to undertake, it is required to 
make special investigations and to submit to Congress 

Reports in all cases when it finds that a Government dam may advantageously 
be used by the United States for public purposes in addition to navigation [sec. 4d]. 

The results of its examination and surveys, together with plans and cost estimates 
in connection with any project which it believes should be undertaken by the 
United States [sec. 7]. 

Reports with cost estimates on all projects on navigable streams in which it 
appears that the construction of suitable navigation structures can not be under­
taken by the applicant [sec. 12]. 

The commission would also be required to make special investi­
gations and assist in the conduct of legal proceedings brought for 
cancellation of licenses or for requiring specific performance of the 
provisions of a licensee or of the act (sec. 25). 

Rules and regulations.-Rules and regulations for the issuance 
of permits and licenses under the act are published by the commis­
sion and cover the following topics: General definitions; applica­
tions-general requirements; and applications for preliminary per­
mits. 



APPENDIX. 

RECORDS OF STREAM FLOW. 

BEAR RIVER BASIN. 

BEAR RIVER NEAR EVANSTON, WYO. 

LOCATION.-In sec. 1, T. 15 N., R. 121 W., 300 feet above highway bridge and 
3! miles northwest of Evanston, Uinta County'. Nearest tributary a 
small stream entering from southwest half a mile above. 

DRAINAGE AREA.-645 square miles (measured on topographic map and on map 
issued by the United States Geological Survey, scale 1 to 500,000). 

RECORDS AVAILABLE.-October 26, 1913, to September 30, 1920. 
GAGE.-Chafn gage on left qank 300 feet above bridge; read by Mrs. Alex. 

Morrow. 
DISCHARGE MEASUREMENTS.-Made by wading or from cable just below gage. 
CHANNEL AND CONTRoL.-Bed composed of coarse gravel. Control at riffle a 

short distance below gage; permanent. Left bank is overflowed at stage 
about 5 feet, the amount of overflow increasing with the stage; right bank 
is also overflowed at stage above 5 feet, but to a much less extent than left 
bank. 

lcE.-Stage-discharge relation seriously affected by ice; observations discon­
tinued during winter. 

DIVERSIONs.-Prior to December 1, 1916, there were adjudicated diversions of 
249 second-feet from Bear River in Wyomihg above station and 516 second­
feet below. 

"REGULATION.-None. 
AccuRAcy.-Stage-discharge relation practically permanent except as affected 

by ice. Records excellent. 

Monthly discharge of Bear River near Evanston, Wyo. 

Discharge in second-feet. 

Month. 1-----"7----.,----1 Run-off in 
acre-feet. 

Maximum. Minimum. Mean. 

1913-14. 
October 26-31..___________ _ ______ ______ _____________ ______ 117 75 89.3 1,060 
November _________ ___ __ _ ____ __ __ __ _________________ ______ 135 68 96.4 5,740 
December 1-21__ ____ ___ _ ____ ___ _______ _ ______ __________ __ 108 63 75.6 3,150 
"March 26-31._______ _ ______________ ___ ___________________ _ 311 152 219 2,610 
ApriL______________ _______ ____ ___________ ______ __ ____ ____ 1, 100 
May ______________ ____ ___________________________________ 2,390 

231 611 36,400 
435 1,480 91,000 .June________ _____ ___ _ ___ _______ ____ __________ ____ ___ _____ _ 2,220 415 1,210 72,000 .July _____ __ _____ ______ _ ___ ______ __ _ __ ____ ___ ____________ __ 475 187 326 20,000 August._____ ____ _____ __ _______ _ _______ __ _______ ________ __ 562 30 131 8,060 

:September ________ __ _ ___ _ _ _ ____ __ __ __ _ ___ _____ __ __ _ ___ __ __ 40 27 32.9 1,960 

1914-15. ·October _ __ __ _ __ __ _ _ ____ _ _ _ ___ __ __ _ _ _ _____ _ __ __ _____ __ _ ___ 216 43 121 7,440 
November 1-16_________ _____________ _______________ ____ __ 112 36 75.1 2,380 March 25-31.____ ________________ ____ _________ ___ _____ __ __ 510 223 335 4,650 
ApriL __________________________ _ ~-----_________________ __ 1,010 252 487 29,000 "May _____________ ._ __ ____ _____ ________________ ____ ___ ____ 795 268 472 29,000 
.June_________ _____ ______ ____ _______________ _________ ______ 1,240 430 877 52,200 .July ___________________________ __ _________ ~____ ___ ___ ___ __ 470 30 167 10,300 A ugust.________ _____ ___ ___________ ____ ________ _ __ _ _______ 40 18 28.1 1,730 
:September ________________________________ ._____ _ __ ____ __ __ 217 25 68.8 4,090 
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Monthly discharge of Bear River near Evan8ton, Wyo.-Continued. 

Discharge in second-feet. 

Month. I-------~-----~-----I ~~1!i~ 
Maximum. I Minimum. Mean. 

1 -- ----1----

1915-16. 
53 74.6 October _ _______ __ ____ ___ ___ ____ __ ____ _ ___ ___ __ __ ___ ______ 115 4,590 
51 61. 2 NovembeL__________ __ ________ ________________ ___________ 72 3,640 

262 756 March 20--3L _________________________________________ ~ ___ 1,290 18,000 
345 653 ApriL__________ ___ _ __ ___ ____ ___ ___ _______ ___ ____ ___ ___ ___ 1, 170 38,900 
502 872 May __________ ____ ___ _ • ____ : __________________ __ ~______ __ 1,600 53,600 

June________ ___ ______ _________ ____ __ _ __ _ ____ ___ ____ _ __ ____ 1,600 61,900 277 1,040 
15 101 July _______________________________________________ ~_ _ __ _ _ 277 6,210 
18 46.1 

21. 0 
August. ______ ___ ____ _________ " ___ ~ _______ ~--- ______ ______ 192 2,830 

September __ ~~----------------- .---------------------- .-----1===44=:1=====1====1::==1=,2=5::0 8 

19HH7. October ____________________________ ___ _______ _____ ______ _ 121 25 88.8 November 1-18~ _____________________ _______________ _____ _ 46 .' 56.6 April 15-30 __ ___ ______________ ____ __ ______ ___ ___ _________ _ 524 1,150 May ______________________________________________________ . 
70 

1,890 
1,740 
2,500 
1,560 

401 911 June ____________________________ ______ __ ___ ___ __ ___ ____ _ _ 
July __ ______________ __ __________ ______ _____ ___ __ ___ .--- ___ _ 
August _________________________ ___ --------------------- __ 
September ________________________________________________ . 352 

134 

890 
252 
49 
58 

1,790 
701 
141 
81.1 

r-------I-------I------
------ -- ---- ---------~- - ----------1 

5,460 
2,020 

36,500 
56,000 

107,000 
43,100 
8,670 
4,830 

2-63,580 
======= 

1917-18. October __ ________________________ _____ _________ __ ________ . 
November ____________________________________ ___________ _ 
March 18-3L _______ __ _______ ____ ____ ____________________ _ 
ApriL ____ " ____ __ " __________________ .-____ _________ ______ _ _ 
May ____ _____ ___ _____ , ______ " ___ ________________________ _ 
June ___________________________ -' ________________________ _ 
July __ __________ ______ ______________ ______ ___ __ _________ _ _ 
August _________________________ ____________ ___ _____ _____ _ 
September _____________________ _____ __ __ ______ _____ ____ __ _ 

89 
79 

810 
382 
810 

1,940 
660 

44 
40 

54 
54 

208 
130 
251 
208 
46 
3 
:2 

65.2 
65.8 

417 
215 . 
570 

1,180 
149 
20.8 
10.4 

1--------1------1------

1918-19. OctoQer ______ ____ ______ __ ____ ___ __ ___ ___ ___ ____ ________ .. _ 
November 1-23 __ ~ _______________________________________ _ 
March 27-3L ____________________________________________ _ 

ApriL ____ --- --------- --- --- -- -- -- ---- --.C - - ---- - - - - -- - -- - -May _" ____________ ___ ___ ______ _____ __ ~ ___________________ _ 
June _____________________________________________________ _ 
July _____________ __ ___ ____ __ ________ ____ ___________ ____ __ _ 

86 
77 

382 
440 

1,380 
995 
56 
6.6 

BEAR RIVER AT HARER, IDAHO. 

23 
64 

348 
128 
365 

61 
.8 

. . 1 

61. 0 
70.3 

365 
262 
781 
395 

5_84 
2.42 

4,010 
3,920 

11,600 
12,800 
35,000 
70,200 
9, 160 
1,280 

619 

148,589 

3,750 
3,210 
3,620 

15,600 
48,000 
23,500 

359 
149 

. 738 

98,926 

4,830 
5,830 
1,340 

24,500 
105,000 
70,800 
10, 000 
3,460 
2,770 

228,530 

LocATION.-In ·SE. ! sec. 22, T. 14 S., R. 45 E., three-fourths mile north of 
Harer siding on Oregon Short Line Railroad, Bear Lake County, 7 miles 
by road above Dingle, and 14 miles southeast of Montpelier. 

DRAINAGE AREA.-2,780 square miles (determined by Utah Power & Light Co.). 
RECORDS AVAILABLE.-June 21, 1913, to September 30, 1916; January, 1919, 

to September 30, 1920. 
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GAGE.-Stevens continuous water-stage recorder on right bank; installed August 
24, 1914; inspected by employees of Utah Power & Light Co. Inclined 
staff on right bank about 1,500 feet downstream prior to August 24, 1914; 
control different from that of present gage: . 

DISCHARGE MEASUREMENTs.-Made by wading or from cable just below gage. 
CHANNEL AND CONTRoL.-Bed composed of clean, ' hard material. Banks are 

overflowed at extremely high stages. Control permanent during 1915 and 
1916. 

ICE.~Stage-discharge relation seriously affected by ice from November to 
March. Winter flow determined from current-meter measurement~ ' and 
from charts of water-stage recorder. 

DIVERSIONS.-No large diversions above station. 
,REGULATIoN.-None. 
AccuRAcY.-Stage-discharge relation permanent except as affected by ice. 

Records good except those for November to March, which, owing to effect 
of ice, are somewhat uncertain. 

COOPERATION.-Gage-height record furnished and most of the discharge measure­
ments made by Utah P,ower & Light Co. 

Monthly discharge of Bear River at Harer, Idaho. 

Discharge in second-feet. 

Month. 1-----;------,------1 ~~:~!l~ 
Maximum. Minimum. Mean. 

1913. June _ __ _ __ _ ______ __ _ _ __ _ ______ ______ __ ___ _ _______ ____ __ __ 918 549 647 12,800 
July_________________ ______________________ __ ___________ __ 1,850 428 853 52,400 
August _____ __ ____ __ _________ ______________ ._.____________ 486 258 355 21, ~ 
September _________ ______________________________________ 1 ___ 34_7_1_-'--__ 2_79_1 ___ 328_1 ___ 19_,_500~ 

------------ __________ __ 1___ __ _____ 106, 000 
===1==== 

October ____________ _____ ~~~~~~:~ _____________ _ __ ___ __ __ __ 4561 300 I 3841 23,600 

pl~~f~~~=================== = ==============~=========== ========;~= ============1 ~g ~::m 
i:~:cilia:~-__ ~:~=========== = =============================== = ============ ==== ========1 ~~~ ~: ~ 

~i~m:~~~~~m-~~--mm~--~~:~~-m~~m--mm· Jffi ~m I ~:m !~I 
----1-----

The year ___ _______ __ _ .: ___ __ _____ ~ ___ ______ .----____ 3,440 " __ __ ' ___ ____ 1 896 648,000 
/=======/===========:======== 

1914-15. I 
October____ ___________________ __ ___________ ________ _____ _ 417 318 ' 380 23,400 
November _ _ __ _ __ _ _ __ _ ____ _____ __ _ _______ _ ___ _ ___ _ _ _ __ _ _ _ ___ _ _ _ _____ _ ___ ___ __ __ __ a 343 20,400 
December ___________________ _____ , ________________ _____ _____ ~_ _____ _ _ _ _ __ ____ ___ __ a 200 12,300 
January____ ___ _________ __ __ ____ ______ _______ _____ _______ _ ____ _______ _ ___ ___ ____ __ a 200 12,300 
February__________ ____ ________________ _____ ______________ ___ __ ____ __ _ ______ ______ a 210 11,700 
March______________ ____ __ _________ _____________________ _ 680 ____ __ ___ ___ a 397 24,400 
ApriL___________ _____________ _______ ______________ ______ 730 548 630 37,500 
May _____ ____ _________ __ '_______ _______ _____ ________ ______ 588 340 457 28,100 
June_ ___ ______ __ __ ___ ____________ ___ _________ ________ ____ 1,080 544 795 47,300 
July ______ _ __ ____ __ _ __ _ ____ __ ___ __ _ ___ ____ _ ___ _ ___ _ __ ____ _ 615 243 406 25,000 
August___________ ___ ______________ ____ ___________ __ ______ 234 135 187 , 11,500 
September._______________ _____ __________________ ___ _____ 249 133 179 10,700 

,----1-----The' year __________ __ ______________________________ _ 1,080 133 365 265,000 
/======1========/ 

a Gage not working properly Mar. 22-27 and Sept. 18-22; discharge estimated. ,.Stage-discharge relation 
affected by ice Nov. 16 to Mar: 17. 
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Monthly discharge of Bear Rivet at Hare'!', Jdaho....:..-Contifiued. 

Discharge in second-teet. 

Month. 1--------,-------,------1 ~~~~!:~ 
Maximum. Minimum. Mean. 

1915-16. October___ _ ___ ___ _________ ___ _ ________ __ _______ _______ ___ 275 192 
November _ _ _______ _ ___ _____ _ _ ___ __ _______ ____ __ _________ 310 _________ ." __ 
December ________________________________________________________ __ _____________ _ 
January ____ ___________________ __ _______________________________ _________________ _ 
February _; ____________________ ~ __ --- ______________________________________ _______ _ 

~f:~~~~~~~~~ ~~~:~~~~~~~~: ~~ ~~::~~~~~~~:~~:~~~:~~::~~~ ~ m ------l:m-
August._____ ____ _______ _______ _______ _____________ _______ 378 253 
September __________________ ~ ___ ___ __ ____________ _______ _ 286 221 

The year _____ ________________ __ ___________________ _ 3,610 

1919. January __ ____ ____ . ___ . _______ __ _____________ _ . __________ • ____________ , _____________ _ 
February _______ ____________________________________________________ __ ___________ _ 

~~y~~==~-~-~-:~=========================================== i: ~~ --- -----~~A-
}~;-~~~================================================== 1, ~!g 199 August._____________ ___ ___ _ ___ __ _ __ __ _ _ ______ _ _ _ _ __ _ __ ___ _ 136 83 
September _ ___ ____ ____________________ _____ ___ ___ ____ ___ _ 136 81 

231 
b 252 
b220 
b 190 
b 205 

b 1, .330 
1,470 
1,880 
1,510 

588 I 
306 
253 

704 

176 
196 
470 
720 
703 
465 
113 
108 
104 

. The period _______________ - _______ _ . ___ - ______________ 1- ___________ _ __ __ ' _______________ _ 

14,200 
15,000 
13,500 
11,700 
11,800 
81,800 
87,500 

116,000 
811,800 
36,200 
18,800 
15,100 

511,000 

10,800 
10,900 
28,900 
42,800 
43, 000 
27,700 
6,950 
6,640 
6,190 

184,000 

October ______ __________ __ 1~_1_~_2_0:___ ______________________ 355 1441 203 12,500 
November _________________________ _________________ _____ 394 ____________ 285 17,000 
December _______ __ __ __ ___ • ______ .. _. ___ . __ ~. __ . ___ . __ . . ______ . ______________ .____ 189 11,600 
January _ .. _. ____ ___ _ ______ _ __ _ ___ _ __________ ____ ___ ______ ______ ______ __ _ ___ _ _____ 175 10,800 
February_____________________________ ____________________ ____________ ____________ 228 13,100 
March_ _________ __ ____ _______ ________ _______ ____ _________ ____ ____ ___ _ ____________ 346 21,300 

~~~~~ ~~):~~:~ )~~~)~~ ;;););))); !;:;; ;;;;); ;;~; ~I. ~.~ _1:_ :_::_: __ :_l:_j_~_: I---~-:-[-!-I- ~~ 
b Gage not working Sept. 26-29; discharge interpolated. Stage-discharge relation affected by ice Nov. 

27 to Feb. 22. 

BEAR RIVER AT DINGLE, IDAHO. 

LOCATION.-In sec. 7, T. 14 S., R. 45 E., 100 yards south of Oregon Short Line 
Railroad, half a mile southeast of Dingle station, Bear I~ake County, and 
10 miles above outlet of Bear Lake. 

DRAINAGE AREA.--2,890 square miles. 
RECORDS AVAIJ"ABLE.--May 9, 1903, to December 31, 1914, when station was 

discontinued. 
GAGE.--Inclined staff on right bank; read by M. K. Hopkins. 
DISCHARGE MEASUREMENTs.--Made from cable about 30 feet below gage. 
CHANNEL AND CONTRoL.--Bed composed of gravel; control not permanent· 

Banks high and not subject to overflow. 
ICE.--River usually frozen over from December to March; ice smooth and 

about 15 inches thick; stage-discharge rellttion seriously affected. 
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DIVERSIONs.-Several canals divert above station for irrigation. During spring 
of 1911 Telluride Power Co. began to divert about 2 miles above station 
for storage in a branch of Bear Lake, known as Mud or North Lake. This 
water, when released, returns to the river above the Alexander station. 

Monthly discharge of Bear River at Dingle, Idaho. 

-------------------------------------------------------------~-----

Month. I 
Discharge in second·feet. 

_______ -,--______ --,---_____ 1 Run-off in 
1
M

, 1 M' . M acre-feet. 
I aXImum' j lDimum. ean. 

-------------------------1----- :----- ____ 1 _____ _ 

May IO-3L ____ ___________ ~:~~~_ __ _______________________915 1I 475 704 30,720 
June__________ __ _________ ___ ____ ______ ______ _____ ___ _____ 1,410 805 1,179 70,155 
July _____ ____ ________ , __ _____ ____ ___ _______ _ __ _ _______ ___ 805 241 458 28,161 

t u1ustb-------------------------------------------------II i~ i gt · m 1~: ~~ 

~;'?;b:::;::;;::;::;;: ;9~~:;;:; ;::;; _; _ ;:_;;;; _;;; ;: '===1=7=8 =j:: ===1=53='---1-59-'=-==9=, =77=6 

December a _____ _______________ ___ _______________________ 1 :~g I 1~~~: ~~!~ 
January _______________________________________________ --- 51

9
10
0 

i 16010 28I~' 3 152',3
3
68
70 February ___ -- ---- -------- -- ----- ----.-- ----------- ------- I v March ____________ _____ ___ ___ ________ __ ~_________________ 1,230 590 854 52,510 

ApriL _ _ _ _ __ __ ______ __ __ __ _ _ _ _ _ ___ ___ _ _____ ___ _ _ _ _ ____ __ _ 1,460 590 1,059 63,020 
May ____________________________ ____ _____________________ 3,175 i 1,375 2,302 141,500 

1~~~~~~~~:::~~::::~~::~~::~:~~~~~~~~:~~:::~::~:~~:J a,175 1,19' 2, ill 1~ m 1,085 
- 455 

The year _______ ___ _______________________________ _ ~I' 
295 

3,175 

1904-5. -October ________________________________________________ _ 
November _____________________________________ ___ _____ _ 
December ______________ ________________________________ _ 
January __ ______ __ ______ ________________________________ _ 

.I 295 

=1 

635 
540 
310 February _____________________________________ ____ _____ _ 

March _________ _____________________________________ ___ _ 
ApriL _________________________________________________ _ 
May ___ _____ _______ ____ _______ _________________________ _ 
June ________________________________ ___________ ________ _ 
July __________________________________________________ _ _ 

-I 310 

=1 

590 
370 
370 

-I 765 
242 August _________________________________________ ___ _____ _ 

September __________________ _______________ __ ________ __ ~ -i 110 
- 135 

The year ________________ ___ ______________________ _ 
- 765 

1905-6. t()ctober ________ __ _____ ____ _____________________________ _ - 160 November _________ _______________ " ___ __ _______________ : 160 'December 1-6 __ 0 __________________ ___ _________ _ ________ 0 147 ApriL _____ ___ ____ __ _________________________________ ___ _ 1,020 May ____________________________________ ___ _________ 0 __ _ 

- 2,720 .June ____________________________________________________ _ 
July _______________ ____________________________________ _ - 2,820 

988 AugusL __________________ ______________________________ _ 
- 565 ;September ______________________ __ __ ________ __ _________ _ 517 

The period_· ___________________________________ ___ _ 
- -------- ... _--

1906-7. 'October __ _____ __ _______________________________________ _ 
November 1-2L _____________________ __ ________ _________ _ 
January ____________________________ ____________________ _ 
February ___________________ __ _____ . ____________________ _ 
March _______________________________ __________________ _ 
April ___ ______ ________________________ ~ _________________ _ 
May _____________________________________ ___ ___________ _ 
.June ___________________ " ______________ _________________ 0_ 

.. July __ 0 ______ 000 ________________ __ ______________________ _ 

AugusL ___________________ ___ _________________ 0 ________ _ 

,September _ • __________________________________ 0 __ _ 0 ____ _ 

The year __________________________________________ _ 

a Dec. 24 and 27-31, estimated. 

79631-24t-wsp 517-' -13' 

295 
295 
430 
750 

2,280 
3,080 
4,050 
4,050 
3,290 
1, ISO 

590 

4,050 

370 

~I 
60 I 

225 
160 
260 
180 
195 
180 
295 
208 
190 
90 
75 
90 

751 

135 
75 

135 
740 
685 

1,080 I 410 . 
242 
295 

-------0----1 
225 
225 
175 
240 
450 

1,020 
2, ISO 
3,070 
1,250 

482 
390 

175 1 

713 

277 
339 
322 
259 
259 
365 
348 
294 
467 
157 
89 

113 

274 

138 
141 
137 
825 

1,480 
2,050 

732 
385 
389 

266 
287 
234 
392 

1,040 
2,130 
3,090 
3,600 
2,550 

689 
468 

1,229 

518,000 

17,030 
20,170 
19,800 
15,920 
14,380 
22,440 
20,710 
18,080 
27,790 
9,654 
5,472 
6,724 

198,000 

8,485 
8,390 
1,630 

49,100 
91,000 

122,000 
45,000 
23,700 
23,100 

372,000 

16,400 
12,000 
14,400 
21,800 
64,000 

127,000 
190,000 
214,000 
157,000 
42,400 
27,800 

887,000 
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Monthly discharge of Bear River at Dingle, Idaho~Continued. 

Discharge in second-feet. I 
Month. 

Maximum. Minimum. Mean. I 

Run-on in 
acre-feet. 

Octo beL _____ ___ ________ 1_~~~~~._ _ __ _ __ __ __ __ ___ ___ _ _ _____ 412 390 3931 
November- __ ___ _________ ___ __ c _________ ------ --- --- ----- 390 106 3161 
Decembec__ _ _ _ _ _ _ _ ___ _ __ __ __ _ _ __ _ _ __ _ __ _ _ __ __ __ _ __ _ _ ____ 650 276 351 
January____ _ _ _ _ __ _ _ ___ ___ __ _ __ ____ _ __ ___ _ _ ___ _ __ _ __ __ __ _ _ 330 250 290 
February ____ __ _______________ __ "________________________ 320 285 298 
March _ _ __ __ _ _ __ _ __ _ _ __ _ _ ___ _ ___ _ _ __ ___ __ __ ____ _ __ ___ _ _ __ 1, 250 250 .587 
ApriL ___________________________ ~ _ _ __ _ _ _ _ _ _ _ ___ _ _ __ __ _ __ 770 390 596 
May __ _____________________________________ ______________ 650 276 466 
June_____ _______________________ _______ ____________ ______ 1,750 294 859 
July _____________ cc __________ _____ __ __________________ -- - 1,180 312 ~b~ I 
AugusL__ ___ _ ___ _ __ _ _ _ __ _ _ __ __ __ _ _ __ ____ _ ___ __ _ ___ _ ___ _ _ 350 276 
SeptembeL _____________ "_ _ _ __ _ _ _ _ _ __ __ _ _ __ ___ __ _ _ _ __ _ __ _ 276 226 246 

1---------1---------1-------
The year ___________________________________________ 

I
===I=, 7=5=0=1====106=1===4=40=1_ 

1908-9. 
October _ _ __ _ _ _ __ _ __ _ ___ _ __ __ __ __ _ _ _ _ ___ ___ ___ _ _ ___ _ _ _ __ _ _ 350 259 
November _ _ ____ ___ _______ ____ ____ _______________ ______ __ 350 106 
December ___ _ __ _ ___ _ ___ ____ _ _ __ _ __ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ __ __ _ _ 350 220 
January __ ___________ ________________ ____ _________________ 1,150 260 
February _______ c______________ _________ ____ ____ _______ __ 440 200 
March __________ c_________________ ___ _ ____ _______ ___ _____ 1,110 220 
ApriL____ ___ _______ _____ ________ ____ ___ _ ____ ______ _______ 2,32D 1,000 
May _____________________________________________________ 3,810 2,020 
June_ ________ __________ _____________ __ ___ _______ _________ 3,990 2,960 
july _ _ _ _ ___ __________________ _________________ _______ ___ _ 2,850 620 
AugusL____ _ __ _ _ __ _ _ __ _ _ __ _ _ _ _ _ ___ _ ___ _ __ _ _ __ _ _ __ _ __ _ _ _ _ 590 312 
September _ ___ ___________ _____________ __________ _________ 434 312 

~i 
502 
249 
458 

1,770 , 
2,630 
3,580 
1,430 

386 
378 

24,200 . 
18,800 
21,600 
17,800 
17,100 
36,100 
35,500 
28,700 
51,100 
35,400 
18,800 
14,600 

320,000 

19,900 
16,400 
18,000 
30,900 
13,800 
28,200 

105,000 
162,000 
2J3,000 
87,900 
23,700 
22,500 

1---------1---------1------- -------
The yeaL_ ___ ______________ ____ ___________ ____ ___ __ 3,990 106 1,023 742,000 

1====1=====1 
1909-10. 

October ____ C _ ___ _ __ _ _ ____ __ _ _ ___ _ __ __ ____ ____ _ __ _ _ __ _ _ __ _ 303 242 
N ovembeL _ __ _ __ ___ _ ___ ____ ____ _ __ _ _ _ _ __ _ __ _ _ __ _ _ _ _ ____ _ 458 180 

272 16,700 
292 17,400 

DecembeL _______ c _________ __ __ ___ "_ __ _ ________ _ ____ ___ _ _ 331 180 

S~:ci~~ -~ ~ = = = ==== = = = = = = = = = = = = = = = =; = = = = = = = = = = = = = = = = = = = = = = 1= = = = = = = = = = = = = = = = = = = = = = = = 

234 14,400 
250 14,900 
210 11,700 

1,380 84,800 
ApriL _______ __ _____ ________________ c ___ _ __ _ _ __ _ __ _ _ __ _ _ _ 2, 150 960 

~~~================================ ~==================== 2, }~g ~ 
1,330 76,500 
1,300 77,400 

493 28,400 
July _____ . ______ ___ ________________ ~_ c____ ___ _ __ _ _ __ _ __ _ _ _ 200 128 172 10,200 
August______________ ___________ _ ____ _____________________ 122 66 86 5,120 
September _________________________ ' ____ ~ _______ ____ __ ____ 150 106 128 7,360 

The period _______________________ ----c----- _______ _ 2,150 66 512 365,000 
I=====I======I====~I====== 

1910--11. 
172 10,200 
193 11,100 

October ____________ _______ __ _ _____ ______ _________ ___ _____ 200 150 
November _______ -----_______ __ _________ _________________ 230 174 

190 11, aoo 
183 11,300 
385 21,400 

1,010 62,100 
1,170 69,600 
1,270 78,100 
1,130 67,200 

386 23,700 

December ______ " _________ , _______________________________________________________ _ 
January _________________________________________________________________________ _ 
February ____________________ ____ _________________ _____ ~ _____________ '. __________ _ 
March __________ ~ ______ --- ___ ____ __ ,____ __ __ __ _ _ _ _ __ _ __ ___ 3,650 ___________ _ 

~;~~~: ~ ~~: ~ ~ ~~ ~ ~:.:~:::~ ~ ~~ ~: ~ ~::: ~: ~~~ ~:~::::~:::: ~ ~ ~ t ~ ill 
166 10,200 
145 8,630 

August______ __ _ _ ___ _______ ___ ______ ___ __ _ __ _ ___ _ __ __ _ _ _ _ _ 268 89 
SeptembeL __ _ _ __ _ ___ _ _ _ __ __ _ __ _ _ __ _ __ _ __ _ _ _ _ _ ___ _ __ __ _ _ _ 194 89 

3,650 5a3 389,000 

2~ I 12; 400 
229 13,600 
200 12, aoo 
250 15,400 
225 12,900 
225 13,800 
664 39,500 

1,100 67,600 
2,490 148,000 

883 54,300 
597 36,700 
420 25,000 

I 

624 \ 452,000 

, 1911-12. 
October _______ __ ____________ ____ ____ _____________ ______ __ 207 194 
November _ _ ________ _________ ___ __ _______________ ________ __ __________ 80 
Pecember ________________________ ___ _____ __ ____ __ _______________________________ _ 

1aeb~~iri;~= ====== ================= ====== ====== === == = ==== = = ====== == === == == ===== = == March ________________________________ ' ___________________ . _______________ ____ ___ _ 

. ~:~~,,:~~ ~~: ~:~ ::~~::; :;~: ;)~; ;~;;~;;~ ~;~) :~~ ~~: I ~.~ ...... JI .1-------:--------= 
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, Monthly discharge of Bear River at Dingle, Idaho-Continued. 

I _ 
___ --,,--___ .,--__ 1, Run-off In 

Discharge in second-feet. 

'1 I acre-feet. 
Maximum. Minimum. 1 Mean. 

()i;--r-~-~-e:-b:-Z-~-~ :-=-::-:-= =-=-= :-:-: :-~-~~-,~-~~-~-~ :-:-: :-:-::-:-: :-:-:=-:_-= :-: _-= :-: _-= =-: _-=1 _--=-=_--=-= -= =-;;""";-= 1-==-=-= =-=-= =-~-~;-=+I-""b-i-~g- ~~: g~ 
January ___ _ _ ______ __ _ _ __ _ ____ ____ __ _ _ _ _ _ _ __ ___ __ _ ____ _ _ _ _ _ _ _ _ __ __ __ _ _ _ __ _ _ _ _ ___ __ b 250 15,400 
February ______________ ~ ____ _____ ____________________ __________ ________ ~_ _ _ _ __ ___ f,250 ]3,900 
March _ ________ ______________ ____ ____ __ ________ _ ______ ___ __ __ __ __ __ __ ___ ____ ___ __ b 370 22,800 
ApriL _______________________________ ,_______________ _____ 1,520 830' 1,130 67,200 
May ___ ___ ____ __ ___ ____________ ____ ____ ______ __ ___ ______ _ 1,610 I 890 1,290 79,300 

J~f;-~~~==== ========= ========== ============================ i; ~~ ~~6 ~i~ I ~~: ~gg AugusL ________________________________ : _________________ 401 194 282"95 I 17,500 
September ____ -- -- _______________________ -___ -- _ __ _ _ _ _ __ _ 286 222 u 1 ___ 15_, _400_ 

The year~ ___ _________ _____ _______ __________ : _______ 1,610 I 194 1 521 377,000 
==== 

3221 19,800 
295 17,600 
211 13,000 
217 I ]3,300 

~~~ I ~~: ~~ 
1,230 73,200 
2, 890 178, 000 
2, 290 136, 000 

676 41,600 
369 22,700 
265 15,800 

----
564,000 

October---------------------~~~~~ _______________ c--- -- ___ Ii 363\ 260 -I' 316 1' 19,400 

i;~~::e~_=================== = ================= === ======= ~~ !-- ----- -~~~- i c ~g~ I i~;.~gg ----
The period _____ -- __ -- _ -" __ --- --- -- _ -- __ -- -- -- -- ________ _ -- _ -- __ 1_ -- ------ ---I- --~ _-:._-_-_-1 __ 5_1,_2_00 

b Estimated. c Mean discharge Dec 11)-31, estimated 200 second-feet. 

BEAR RIVER AT ALEXANDER, IDAHO. 

~OCATION.-In NW. i sec. 18, T. 9 S., R. 41 E ., half a mile upstream from post 
. office near Grace, 4 miles above intake of Last Chance canal, and 30 miles 

below confluence of Bear Lake outlet and Bear River. 
DRAINAGE AREA.-Not measured. 
RECORDS AVAILABLE.-March 27, 1911, to September 30, 1916; April 17, 1919, 

to September 30, 1920. 
GAGE.-Stevens water-stage recorder on right bank installed September 15, 

1914; inspected by employees of Utah Power & Light Co. March 27 to 
November 14, 1911, an inclined staff on right bank 1,000 feet upstream 
was used; November 15, 1911, to September 14, 1914, an inclined and ver­
tical staff at the present site. Present gage at same datum as staff gage used ' 
November 15, 1911, to September 14, 1914. 

DISCHARGEMEASUREMENTs.-Made from cable about 400 feet above gage. 
CHANNEL AND CONTRoL.-Bed composed of gravel and sand. One channel at 

all stages. Control permanent during 1915 and 1916. 
ICE.-Stage-discharge relation seriously affected by ice during winter. 
DIVERSIONS.-Water is diverted above the station for irrigation and for storage 

for the development of power. 
REGULATION.-Water is diverted from Bear River to North or Mud Lake during 

the spring and released for the development of power during the summer. 
This water is returned to Bear River about 30 miles above the station. 
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ACCURACy.~Stage-discharge relation permanent except as affected by ice. Rec 4 

ords, except those for winter, good. 
COOPERATION.-Gage-height record furnished and a large number of discharge 

measurements made by the Utah Power & Light Co. 

Monthly discharge of Bear River at Alexander, Idaho. 

I Discharge in second-feet_ 

Month. 1---- ------------ Run-off in 

I 
acre-feet. 

! MaXimum. , Mi:mu~ _ M~~I ___ _ 

1911. I 

~j~!~~iOd!~!!!!! l~;;;!! !!ll! ~ l !!!:!!;!;;!l!! ll!~ ;ll ______ ~ ~_ I ______ t ~ _____ ~ ~_ I __ :_~_! ~_~_o 
1911-12. 

October __ _ ___ ___ _ ____ ____ ___ ___ ___ __ ______ _ _ __ _ __ ________ 692 506 642 39,500 November _ _ ____ _ _ __ _ _ _ _ _ _ __ _ _ ___ _ __ _ _ _ _ _ _ _ _ _ __ __ _ __ _ _ _ __ 506 ___ ______ __ _ 442 26,300 December _________ ____ --- _ - ___ - __ - -___ _________________________ ___ _______ _______ _ 500 30,700 
504 31,000 
497 28,600 
471 29,000 

1, 460 86, 900 
1, 920 [ 118, 000 
3,320 198,000 
1, 950 I 120, 000 

1, ~~? I ~i: ~~ 
The year________________ __ ___ ____ _______ ___________ 3,900 __________ __ 1,150 [--8-37-,-000-

1=======1========1======;======= 
OctobeL _________________ ~~~~~~~·________________________ 993 801 9181 56,400 
November. _ __ _ _ __ _ ___ ___ _ _ _ __ __ _ _ ___ _ _ __ _ _ __ _ __ ______ _ __ 993 741 933 55,500 

F!~~Y;~:~: ~: ~ ~~ ~:: ~ ~: ~:~ ~~: ~ ~: :~~: ~: ~~::: ~ ~ ~~: ~ ~:~ ~~; ~ ---J~ r -----~-
May ____________________ -___ ________________ _ "__ _________ 2,830 1,350 
June_ _______ ____________ ____ ___ ___ ____ __ __ ___________ ____ 3,900 2,550 
July __________ _____ __ _______ __ _ ___ ____ _ ___ _ __ ____ _ ____ ____ 2,550 1,430 
August ___ _______________ __ _____________________ ~_ ___ _ ___ _ 1,840 927 
September _ __ ____ __ _____ __ ____________ ________ __ _____ ____ 927 801 

December____________________ _ ____ ___ _____ _ _ _ ____ ___ _____ 741 683 735 45,200 
January_______________________ _____________________ __ ____ ____________ ___________ _ a 565 34,700 
February _ _ _ ____________ ____ _ __ __ _________________ ______ _ 927 . ____________ a 700 38,900 
March ___ _____ ____ ___________ _________ "____ _________ __ ___ 927 683 762 46,900 
ApriL___________ __ __________ _ ____ __ ____________ _______ ___ __ ____ ______ ____________ 2,700 161,000 
May _______________________________________ .----- -- ------ 2,300 1,600 2,000 123, ()()() 
June ________________ ~- ___ _ ___ ___ _ ___ _ __ _________ ___ ______ 1,760 712 1,070 63,700 
July __________________ ·____________________________________ 1,760 800 1,180 72,600 
AugusL _____________________ ______________________ 

r
___ __ 860 741 802 49,300 

September _ _ ___ __ _ ____ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ 985 800 ___ 87_9_
1 

___ 52_, _300.,.... 

The year _______ __________________________ ____ ______ ___ ___ ______ ____________ 1,100 800,000 
====1====== 

1913-14. 
October _________________________ __ _____________ ______ ____ 922 741 837 51,500 
November. ________ c_________________________________ __ __ 860 683 799 47,500 
December _____ ____ __ _ _ __ __ __ _ __ ___ _ _ _ _ _ _ _ __ _ _ __ _ _ __ _ _ _ ___ __ _ _ _ _ _ __ _ __ __ __ _ __ __ ___ 604 37, 100 
January ___ _ _ _ __ _ ____ ____ __ _ __ _ ___ _ _ __ _ __ _ _ _ __ _ _ _ _ _ ___ __ _ _ _ _ _ _ _ __ _ _ _ _ _ __ __________ 650 40, ()()() 
February ____ ________________ __ __________________________________________________ , 685 38, ()()() 
March_______________ ___________________________________ _ 1,240 741 997 61,300 
ApriL __ c__________ ___ ___ ___ _ ____ __ __ __ ___ ____ ___ _________ 3,000 1; 240 2,410 143,000 
May ___________ ______ ________ ___ ____________ ___ ____ ______ 3,940 2,690 3,470 213,000 
June_ _____________________________ __ ______ __________ _____ 3,840 2,200 3,140 187,000 
July _____ _ _ ______ _ _ __ ___ __ ___ __ ______ __ _ ________ ____ ______ 2, 110 1,050 1,440 88,500 
August_____________________ ______________________________ 1,120 922 979 60,200 
September _ _______________ ________ ____ ____ _______ __ ______ 1,020 860 941 56,000 

The year ________________________________ ___________ ,====3==, 9==4=0=1=_ -=-==--==-=--==-=-_=_1:::1:, :41:0:::::1,:020,:::000: 

a Estimated. 
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Monthly discharge of Bear River at· Alexander; Idaho-Continued. 

-------------------------------~------------------------------~-----

Discharge in second-feet. 

Month. I--------~------~-------I ~~~1!l~ 
Maximum. I Minimum. Mean. 

1914-15. 

~~;?~:ber:~~============================= = ============== I 1, ~~g ~gg 
945 58,100 
803 47,800 

December _________________ ____ ____________ ________________ ___ __________ ____ -___ _ b870 53,500 
b 850 52,300 
b 856 47,500 

892 54,800 
837 49,800 
573 35,200 
675 40,200 
887 54,500 
710 43,700 
583 34,700 

415 I 790 I 572,000 

471 I 29,000 

c 443 1 26,400 
0550 33,800 
c 850 I . 52,300 
c 647 37,200 
1,010 . 62,100 

878 52,200 
915 56,300 

1,160 69,000 
1,090 67,000 
1,040 64,000 

974 58,000 
----

838 I 607,000 

b Gage not working May 17-23; discharge interpolated. Discharge estimated because of ice from dis­
charge measurements, recorder graph, and climatic data as follows: Dec. 10-31,900 second-feet; Jan. 1-31, 
850 second-feet; Feb. 1-12, 830 second-feet. 

e Gage not working Sept. 2()-29; discharge interpolated. Stage-discharge relation affected by ice Nov. 27 
to Feb. 22; mean discharge estimated. 

BEAR RIVER NEAR COLLINSTON, UTAH. 

LOCATION.--In W. ! sec. 34, T. 13 N., R. 2 W., a quarter of a mile below ·Wheelon 
plant of Utah Power & Light Co. at Wheelan siding, 4 miles north of Col­
linston, Box Elder County. Below all large tributaries except Little 
Malad River, which enters 20 miles below station. 

DRAINAGE AREA.--6,000 square miles. 
RECORDS AVAILABLE.--July 1, 1889, to September 30, 1920. , . 
GAGE.-Gurley 8-day wat.er-stage recorder on left bank about 12 feet above 

cable; used February 26, 1914, to September 30, 1920. Inspected by H. G. 



WATER, POWERS OF . 'GREAT SALT LAKE BASIN • 

• 
Stone. Friez recorger used November 8, 1913, to February 25, 1914. Gage 
installed July 1, 1889, and read to February 9, 1905, was a vertical iron bar 
driven into bed of stream on right bank directly opposite present gage. Gage 
used February 10, 1905, to November 7, 1913, was an inclined staff on right 
bank. Datum of gage in well to which recording gage is referred, is 0.05 foot 
higher than that of the vertical and slope gages. 

DISCHARGE MEASUREMENTs.-Made from cable. 
CHANNEL AND CONTROL.-Bed composed of gravel and sand. Left bank high 

and ,not subject to overflow; right bank fairly high, but might be overflowed 
by exceptionally high floods. Control not well . defined, but practically 
permanent. 

ICE.-Stage-discharge relation not seriously affected by ice. Open-water rating 
curve applicable except for short periods. 

DrvERsIONs.-Numerous diversions for irrigation and power above this station. 
West Side canal and Hammond (East Side) canal divert water by means of 
a low dam about 2 miles above station and near the upper end of Bear River 
Canyon. Water can be used from either or both of these canals to supply 
the Wheelan power plant and can be siphoned across at the plant from one 
canal to the other. Water passing the Wheelan penstocks is used for irriga-
tion or can be wasted into. the river. ' 

REGULATION.-Flow at station regulated to some extent by operation of power 
plant. 

ACCURACY.-Stage-discharge relation permanent. Rating curve well defined. 
'Water-stage recorder gave satisfactory gage-height record except for three 
short periods in March, June, and September. Daily discharge ascertained 
by applying to rating table the mean daily gage height determined from 
recorder graph by inspection. Records excellent. 

Monthly discha1'gc of Bear River near Collinston, Utah. 

I Discharge in-second·feet. I 
'[ I Run-off in 

I I acre-feet. 
Maximum, Minimum. ; Mean, 

____________________ \ _____ 1 ' ___ : ___ _ 

1906-7_ 1 I ; !.' 
~~;?~:b~i-~-_-_~-~~~======================================= i ~: ~~~ II i: i~g ! i: Mg i ~i: ~~g December a ________________________ ~ _____________________ I 1,690 1,315 1,460 I 105,300 

~~:!~~~~=============~================================I i: ~~g I t ~~g tHg I ~;g: 5 

~~:;"":~~~~~~~~~~~~~~~~~~~~~::~~~~~;~~;~~~~;~~:~; I :! ~ I t: ~ !1 ~ . ~!! 
October ____________ ' ______ ~~~~~~' _________________________ J 2,300 I 1,750 1, 940 I 119,000 
November ______________________________________ --------- i 2,080 II 1,860 1,980 ' 118,000 
December. ____ • ________________________________________ .1 3,530 900 1,960 121. 000 
January _______ __________________________________________ .1 2,080 1,530 1,890 116; 000 

rlith~;~==========~==~================================== 1 t ~¥g i iJ~ . ~J~g II ~~~: ~g May ___________________ ____ ___ ________________ __________ 2,420 1,530 1,870 115,000 
June ________ _____ __________ _________ ____ _____________ c _ _ 5,470 2,420 3, 980 237,000 

ltIly - -t- - --- ------------ --- ---- ------------------- ---- -- - 2, ~~~ [ ~.~~ 1, ~~g ~~: ~~g 

S~~~ber~~~=~=~=~====================================~ ~',:: i!i 645 1,::: I 47,800 
T~e year ________ "__ ______ ______ ___________________ 385 I, '107, 000 

Month. 

a Estimated from gage height taken once weekly. 
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Monthly discharge of Bear River near Collinston, Utah--'-Continued. 

Disch9.rge in second-feet. I 

I 

Run-off in Month. 

I 
acre-feet. 

_____________________ I_M_a_,Xl_·m_u_m_. ,Minimum. Mean. ____ _ 

October __________________ ~~~~~.______________ ____________ 1,860 II 1,100 1,580 97,200· 
November ___ _____ _______ ___ ___ _______________ __ _________ , 1,860 1,200 1,670 99,400 

~E;':~~~~~;:~~~~:::~:~::~~:::~:~~~~:~~:~~~:~~~:~:J ~m : ::m ~m l~! 
tp:~l---~~~== === == == ======================================= 1 g: ~ ~: igg ?: ~~ ~g: ggg 

~~~y;~~~~!~--~--1~9-10~-~---~--~~---:~~~-~-:-~--I~ __ ~I ~ ~ ~ ~!~ 
.october ____________________ -- -- _____ _____ __ __ ____________ 1 2,300 I 2,080 2,120 I 130,000 

~~~::~!r_~=========================~====== == ======== = === 1 ~: ~g~ i: g~ ~: ~~g I ~~~: ggg 
151,000 
118,000 
366,000 
301,000 
240,000 
62,500 
8,670 

16,100 
30,600 

7,800 i 2,381 1,725,000 
====1========1==== 

~~~~ili!! ~~l i;!l~ !~;!!i ~l i; ii;!l;i;ii;l;~; l;i: i; iii Ii I;! I 
August. ________________________________________________ _ 
September _____________________________________________ _ -I' 

2,020 ; 275 
375

1 

275 
-I 995 i 340 

The year ___ __ _____________________________________ _ 8,800 ! 275 

1,610 I 995 
1,500 1 1,090 
1,390 I 995 

I 

1,500 I 1,090 
2,080 1,090 
2,140 1 1,290 
4,160 1,940 
6,200 i 2,880 

I 

6,380 1 4,000 
3,880 , 1,090 
2,~0 i 923 
1, O ! 905 

1911-12 . 
.october _____ ___ __ __ ___________ ___ _ c _______________ _ ___ _ 

November ___ ________ ___ __ -_____________________________ _ 
December _________ ___ ___ - _________________________ ______ _ 
.Tanuary _________________________________________________ _ 
February ___ ___ " _____________________ . ~ ____________ ______ _ 
,March __________________________________________________ _ 
ApriL ____________ ~ _____________________________________ _ 
May ____________ _______ __ ____________________ ______ ____ _ 
.Tune _________ c __________________________________________ _ 
.Tuly ___ ______ ______________________________ _____________ _ 

t,~:~: ~;;;:~: ~:~:: ~~ ~: _ ~:: ~ ~ ~ _:~ ~::: ~ ~ ~:: ~ ~::::: ~ ~ ~~ ~ 1_==== 
.october _________________ :::~~~~~ _________ ____ ____ ________ ! 
November _____________________________________________ _ _ 

f~i~r~~~~ = = = = = = = = = = = = = = == = = = ~ = = = = = = = = = = = = = = = == = = == = = = = = = 
March _______ ________ __________ ___ ~ ____ ___ .. _____________ _ 
ApriL ___________________________________________________ _ 
May ____________________________________________________ _ 

6,380 I 905
1 

I 

1,490 1 960 
1,760 : 1,320 
3,110 i 1,490 
6,250 I 3,590 
4,570 ! 2,350 
2,350 : 4.53 
2,200 ! 254 

604 : 228 .Tune ____ ___ ___ _____ ___________ ________ _______ ________ __ _ _ 
.Tuly _____________________________________________________ _ 
August. _________________________________________________ _ 

, September ____ ______ ________________________ __ _____ ___ _ ' __ 
1----The year ___________________ ' _______________________ _ 

1==== 
::~ i 

582 
1,270 

1,650 1,320 
1,710 912 

6,250 228 

1,100 
1,220 
1,320 
1,790 
2,720 
2,950 
3,970 
3,930 
2,780 

769 
331 
666 

1,962 

1,350 
1,340 
1,260 
1,320 
1,500 
1,700 
3,170 
4,530 
5,730 
2,170 
1,560 
1,280 

2,240 

1,320 
1,540 
1,960 
4,980 
3,620 
1,220 
1,140 

360 
1,090 
1,410 
1,480 
1,370 

1,790 

67600 
72:600 
81,200 

110,000 
151,000 
181,000 
236,000 
242,000 
165,000 
47,300 
20 400 
39: 600 

1,414,000 

83;000 
79,700 
77,500 
81,200 
86,300 

105,000 
189,000 
279,000 
341,000 
133,000 
95,900 
76,200 

1,627,000 

81,200 
85,500 

121,000 
296,000 
223,000 
72,600 
70,100 
22,100 
64,900 
86,700 
88,100 
84,200 

1,300,000 
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Monthly disch8,rge of 8eq,r River near Collinston, Utah-Continued. 

Discharge in second-feet. 

Month. I--------~--------.-------I ~~~!f~ 
Maximum. Minimum. Mean. 

1913-14. • October _________ ______ ____ __ _________________________ ,____ 1,620 1,270 
November ____________ ~_ _________________________________ 1,640 1,270 
December___ _ ___ _ __ _ _____ _ __ __ _ __ _ _ __ ___ _ __ ____ ___ _ _ _ _ __ _ 1,700 882 
January _______________________________ ~_ _____ ____________ 3,680 1,030 
February _ ____ __ __ ____ __ _ ___ ____ __ _ _ __ _ ____ __ __ __ _ _____ __ 3,180 1,010 
March_ ____________ _________ __ _ ___ _______ ________________ 3,340 1,980 
ApriL________ _ _____ ___ ______ ___ ______________ ____________ 5,990 2,860 
May -__ ____ ___ ___ _ ___ ___ ________ ___ __ _ _ __ _ _____ _ _ ___ ___ __ 6,580 5,070 
June_ _ ___ ___ _ __ _ ___ _ _ __ __ _ _ _ _ _ __ _ ______ __ _ _ _ ___ __ _ _____ _ _ 6,580 2,790 
July - - ___ _ ___ _ _ _ _ __ _ __ _ _ __ __ _ _ ____ __ _ ____ __ __ __ ___ ___ _ ___ 2,490 716 
August. _ _ __ ___ _ _ _ _ ____ _ _____ _ ___ _ ____ ____ _ ____ __ ____ _ _ _ _ 980 437 

1,410 
1,470 
1,360 
1,800 
1,760 
2,650 
5,090 
5,920 
4,870 
1,390 

700 
September - _____ -- _____ -- ----- - -- _ -- _ --- ---- --- _ --- _ -- ___ 1 ___ 1_, 6_30 __ ;i ____ 640 __ 

1 
__ _ 

The year.____ __________ _ ______ ____ ____ ____ _________ 6,580 I 437 

1,170 

2,460 
1914-15. i=====:I= ====i=== 

October __ _ _ ______ ___ ___ _ ___ ___ __ __ _ __ _ _ __ _ __ _ _ _ _ _ __ _ _ _ _ _ _ 2,020 I 
November _ ---------_ _____ __ __ __ __ __ ___ ________ __ ________ 1,720 I 
December____ _ _ _ _ ___ _ __ __ _ _ __ _ ____ __ _ _ __ _ _ _ _ _ __ ____ __ _ _ _ _ 2,080 

940 
1,270 

January_______ __________ ___ _ ______ ___________ ___ ___ __ ____ 1,610 
'February _ ___ ___ _____________________ ____________________ 2,610 1,510 
March_ __________ ______ _ _____________ ______________ __ ___ _ 1,800 1,420 
ApriL________ _ ___ __ _ ___ _____ _ _____ ____ _____________ __ ____ 2,280 1,320 
May -_____ ______ ___________ . ______ ____ ___ ______ ___ _ __ ____ 1,750 728 
June_ ____________ __ _____ _ _____________ ______ ___________ __ 1,830 80 
July__________ _ ______ _ __ _ ___ ______ _ ______ __ __ ___ ___ _____ __ 481 75 
August _________________ : _ ____ _______ ____ ____ ___ ______ __ __ 240 71 
September _ ___ _ ____ __ ________ __ ________ _ __ ___________ __ __ 940 144 

1---------1--------
The year___________________ ____ ________ __ _______ __ _ 2,610 ' 71 

1,640 
1,560 
1,540 
1,520 / 

I'~I 1,640 
1,720 

I'!:g I 214 
145 
630 

1,210 I 

1915-16. 
1=====1=====1==== 

October _ __ _ __ __ _ _ _ _ _ _ __ _ _ _ _ _ __ _ __ _ __ _ __ _ _ _ _ _ _ __ ___ _ _ _ _ _ _ _ 1,150 619 
November _ __________ __ __ ______________________ _ _________ 1,260 752 
December ___ _ _ _ _ _ ____ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __ ___ __ __ _ _ _ _ I 1,680 684 
January_______ ____ _ _____ ________________________ __ _ ____ __ 1,750 1,130 
February _ _ _ ___ ____ ___ ___________ ___ __________ ___ ___ ___ __ 1,880 1,070 
March_ _________ ___ ____ ______________ _________ ___________ 6,340 1,440 
ApriL___ _ _ __ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ _ _ ___ ___ _ __ _ _ __ _ _ _ _ _ __ __ _ _ 4,8.50 2,880 
May -- --_ _____ _ _ ___ ____ __________ _ _________ ____ _ _ _ __ _ ___ 4,700 1,680 
June __________________________________ __ _____________ '____ 2,560 1,680 
July ______________ ~_____ _____ __ _________________ ____ ______ 1,6

7

80

0

" I 325 

899 
1,000 
1,080 
1,360 
1,550 
3,610 
3,650 
3,140 
2,060 

763 
548 

86,700 
87,500 
83,600' 

111,()()() 
97,()()() 

163,000 
303,00{» 
364,()()() 
290,000 
85,500 
43,000 
69,600 

1,785,000 

101,000 
92,80() 
94,700 
93,500 

100,000 
101,000 
102,000 
81,200 
50,900 
13,200 
8;920 

37,'000 

877,000 

55,300 
59,500 
66,400 
83,600 
89,200 

222,000 
217,000 
193,000 
123,000 
46,900 

August. _____ ------- ------- ------- -- _ --- _ ---- -- _ --- -- _ --- - " I 437 
September ____________ . ___ ___ ___ ____ _____ __ ________ ______ 1 _____ 1_,_32_0 _______ 28 __ 6_/ _______ . _. _____ _ 

33,700 
768 45,700 

The year__ _____________ ______ ________ ___ __ ____ __ ___ 6,340 286 1,700 I 1,240,000 
1=======i========I====== 

1916-17. October ______________________ ________ ____ _ _ _ __ __ __ _____ __ 2,100 898 

Rt~;~~~==·== = == = ==== == = === == = ==== == = == === = = = == = = = = = = == = ______ ~~ ~ _________ ~~~_ 
~I~-:;;~ ~;; ~~;;; ~:; ;~~;;~:;; ~~ ~;:~~;;;:; ~ ~~ ~;:;;;: !! -----I m-

1,430 87,900 
1,390 82,700 
1,600 98,400 
1,780 109.000 ' 
1,860 103,000 
1,940 119,000 
4,250 253,000 
6,060 373,000 
7,140 425,000 
2,810 173,000 
1,300 79,900 
1,410 83,900 

/------/-----/------
898 The year ____________________ __ ____ ~ _______________ _ 8,070 2,740 1 1,990,000 

1917-18. October ____ _______ _____ ___ _____ ______ ________ ____________ 2,090 1.680 
November _ _ _______ _ ______ ___ ___ ____ _____ ____ ___ ____ _____ 2,390 1,810 
December __ _ _ _ _ _ _ _ _ __ _ __ _ _ __ _ __ _ _ _ _ __ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ 2, 240 1,360 

~~:i~~~~===================== ========= ================ !: !~g t i~ ApriL__________ _____ __________ _____ __ ________ ____________ 3,630 1,880 
May ---_____ _ __ __ _ ____ __ _______ __ __ ________ __ ___ ___ ______ 2 630 1,180 
June_ __ ____ _ ___ ___ __ _ _ ___ ___ _____ ____ ___ ___ __ __ ___ ___ ____ 1: 880 841 
July ---- ____ __ _ __ _ _ ____ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ __ 1,070 248 
August ________________________ :. _ ______ ___ ______ __ ________ 765 223 
SeptembeL _____ : _______________________________ ~ _ ___ _ __ _ 1,360 235 

I 115,000 
1,870 I 1,970 117,000 
1,960 121,000 
1,910 117,000 
1,810 101,000 
2,590 I 159,000 
2,590 154,000 

I'~I 
119,000 

1,370 81,500 
639 39,300 
554 34,100 
830 49,400 

1---------1---------·1----------------
The year______________ _____________________________ 4,470 223 1,670 I 1,210,000 
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Monthly discharge of Bear Ri~cr near Collinston, Utah-Continued. 

I Discharge in second-Ceet. 

Month. 1----:---
_____________________ _ ~1aximum. Mini~~~~ 

1918-19. I 

I~ //i::I/: ill!I:::li 1::1:;:: iii: ;::: li;;/::;! ;1 111 

1,050 
1,070 
1,120 
1,120 
1,480 
1,370 
1,850 

841 
65 
62 
80 

235 

Mean. 

1,500 
1,650 
1,790 
1,670 
1,730 
2,270 
2,610 
1,640 

465 
124 
226 
668 

Run-off in 
acre-fcet. 

92,200 
98,200 

110, 000-
103,000' 
96,100 

140,0<Xl' 
155,000 
101, 000 
27.700 
7,620' 

13,9()()-
39,700 

Th 1----1----1 

e year ________ __ _______ __ _____ ____ _____ ____ ___ __ -1===3,=7=60=1====6=2=!====1:::==== 

1919-20. I 
1,360 984,000 

841 1,280 78,700 
1, 040 1, 470 87,501) 

900 1,520 93,500 
1,350 1, 740 107,000 
1,260 1, 670 96,100 
1,150 1,720 106,000 
1,420 I 2,510 149,000 
2,620 4,920 303,000 
1,020 , 2,360 140,000 

30 I 467 28,700 
30 ! 354 

t!~/I/IIII'!1 /! I: ii ~ ;/;il/ II//;~ 1://;)111111 //i! Ii I II 
September ___ ____ _________ _________ ____ __ ____ __ c __ _ __ _ _ --i ___ l,_68_0~1-----!.----:---.-

21,800 
422 1 1,040 61, 900 

30 i 1,750 I The year __ __ ___ _______ __________ ___ _ ~- - __ _____ __ --- j 6,410 1,270,001) 
I 

BEAR LAKE INLET CANAL NEAR DINGLE, IDAHO. 

LOCATIoN.-In sec. 13, T. 14 S., R. 44 E., three-fourths mile south of Dingle 
and 2! miles below intake of canal. 

RECORDS AVAILABLE.-June 21, 1911, to September 30, 1913. Measurements 
only during 1913. 

GAGE.-Schaub water-stage recorder installed about half a mile above point 
where canal crosses road leading south from Dingle. Zero of staff gage 
used in 1911, to which all measurements in 1913 have been reduced,corre­
sponds to 5,952.18 feet on the automatic gage. 

CHANNEL AND CONTRoL.-Gravel; shifts almost continuously. Banks high. 
DISCHARGE MEASUREMENTs.-Made by wading at different sections or from 

flumes or bridges across the canal. 
COOPERATION.-All gage heights and discharge measurements, except that 

of April 16, 1913, were furnished by the Utah Power & Light Co. in 1913, 
and by the Telluride Power Co. during 1911 and 1912, except measurement 
made May 27, 1912. 

Records show water diverted from Bear River into the branch of Bear Lake 
known as Mud Lake. The quantity thus diverted should be added to the 
discharge of Bear River at Dingle to make the records for that station comparable 

-with those obtained prior to 1911. 
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Monthly disch«rge of Bear. River near Collinston, Utah-Continued. 

Discharge in second-feet. 

Month. I--------~--------~------I ~~1!l~ 
Maximum. Minimum. Mean. 

1,620 1,270 1,410 86,700 
1,640 1,270 1,470 87,500 
1,700 882 1,360 83,600' 
3,680 1,030 1,800 111,()()()o 
3,180 1,010 ],760 97,000 
3,340 1,980 2,650 163,0{)(} 
5,990 2,860 
6,580 5,070 

5,090 303,000 
5,920 364,000 

6,580 2,790 4,870 290,000 
2,490 716 1,390 85,500 

980 437 
1,630 I 640 

700 43,0{)(} 
1,170 69,600 

6,580 i 437 2,460 1,785,000 

I 
1 

940 2,020 I 
1,720 1,270 
2,080 ------------
1,610 ------------
2,610 1,510 
1,800 1,420 
2,280 1,320 
1,750 728 
1,830 80 

481 75 
240 71 
940 144 

1,640 101,000 
1,560 92,80() 

UiZ
l 

94,700 
93,500' 

1,800 100,000 
1,640 101, ()()()o 
1,720 102,000 

I'i;g I 

81,200 
50,900 

214 13,200 
]45 8,920 
630 37, '500 

2,610 71 1,210 1 877,000 

1915-16. 
1,150 619 
1,260 752 
1,680 684 
1,750 1,130 
1,880 1,070 
6,340 1,440 
4,8.50 2,880 
4,700 1,680 
2,560 1,680 

I'~I 
325 

709 437 
1,320 286 

6,340 286 

October _____________________ ____ ____ ____________________ _ 
November ______________________________________________ _ 
December ____________________________ ______________ __ ___ _ 
January _________________________________________________ _ 
February _______________________________________________ _ 
March ______ ___ _______________ __ _________________ _______ _ 
ApriL ___________________________________________________ _ 
May ___________________________________________________ _ 
June ___________ ____ __ ___ ___________ ____ _____ ___ ______ . ___ _ 
July __ ____ __ ___ __ _ ~ _______ ___ _______________________ __ ___ _ 
A ugusL __ __ ___ ____________________ ______________________ _ 
September ______________________________________________ _ 

1----
The year __________________________________________ _ 

1=======i======I===== 

899 55,300 
1,000 59,500 
1,080 66,400 
1,360 83,600 
],550 89,200 
3,610 222,()()(} 
3,650 217,000 
3,140 193,000 
2,060 123,000 

763 46,900 
548 33,700 
768 4fl,700 

-------
1,700 I 1,240,000 

1916--17. 
October _____ ___________ _ _ __________ _ _ _____ ___ __ ___ ___ __ _ _ 2,100 898 

R~i~~~~~=·===== ====== == == == ==== = == = === == = = = = == === = = == == ______ ~~ ~;~ _________ ~~~_ 
I~;:·;~;~;~:;~~;~;;;;;~;:;;;;~;~~;~~;~:~:;;~;~;~;;: ! i .... ~ m 

1,430 87,900 
1,390 82,700 
1,600 98,400 
1,780 109.000 ' 
1,860 ]03,000 
1,940 119,000 
4,250 253,000 
6,060 373,000 
7,140 425,000 
2,810 ]73,000 
1,300 79,900 
1,410 83,900 

--------

OO,O:h, y,~:.:::.:.: I;; 7:;;:.:::::::::·.::.::.::.J :: I.: 
November _ _________________ _ _______ _ _ ___ ____ __ _ ___ ______ 2,390 1,810 
December __ __ _ __ _ _ _ _ _ __ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ ___ _ _ _ _ __ _ _ __ 2,240 1,360 
January______ _____________________ _ _____ _ __ ____ __ ____ ____ 2,240 1,300 
February _ _ _ _____ ______ _______ __ _ _________ __ ___ __ ________ 2,160 1,420 
March _ _____ _______ _____________ _ _ ______ ___ __________ ____ 4,470 1,300 
ApriL_____________ _ __ __ __________ __ _ _____ ___ _ ___ ___ ____ __ 3,630 1,880 
May ___________ __ _ ______ ___ __ __________________________ __ 2,630 1,180 
June_ _______ ______ ___ __ _____ _ __ __ ___ ______________ ___ ____ 1,880 841 
July ________ ~__ __ __ ___ _ __ ______ ___ __ _ ____ _____ __________ __ 1,070 248 
August ________________________ ~ ____________ ______________ 765 223 
September ______ : _______________________________ ~_ _ __ _ ___ 1,360 235 

2,740 1 1,990,000 

1 

1,870 I 115,000 
1,970 117,000 
1,960 I 121,000 
1,910 I 117,000 
1,810 101,000 
2,590 I 159,000 
2, .590 154,000 
1,940 1 119,000 

1,370 , 
8],500 

639 39,300 
554 34,100 
830 49,400 

The year ______ _____ ' ________________________________ 1-----
4
-, -47-0-1------223--1---------------

1,670 I 1,210,000 
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Monthly discharge of Bear River near Collinston, Utah-Continued. 

! Discharge in second·feet. I 

'

Run-off ill 
Month. MaXimum'I:1ini~u_:~ Mean~ - acre·feet. 

October ________ ______ ___ :~:~~:~~ _______________________ __ I 1,880 I 1,050 1,500 92,200' 

If~; lill(~1 Ii II liil i~ Ii; II (i (i I ~ ii; I ((((ii (; I ~ i ~i il ill i: , til ;11 
September ___ ___ __ _____ ____ ________________________ ___ ___ I 910 j 235 668 39,700 

e~;y~':;;;;;;;;;191~~;;;;;;:;;;:;.;:;: ;;;;;;;J ~~ I ::§ lim . jii 
il;~~;~~~~;(;~~;;~~;;;;;;~;;;~;~~~;l~~;~~~;;;;;;; 1; 1 ! i ~ i I ~ ~ ~ i 

The year __ _________ ________________________ ______ __ 1 6,410 30 I~I~:OOO 

BEAR LAKE INLET CANAL NEAR DINGLE, IDAHO. 

LOCATION.-In sec. 13, T, 14 S., R. 44 E., three-fourths mile south of Dingle 
and 2! miles below intake of canal. 

RECORDS AVAILABLE.-June 21, 1911, to September 30, 1913. Measurements 
only during 1913. 

GAGE.----':'Schaub water-stage recorder installed about half a mile above point 
where canal crosses road leading south from Dingle. Zero of staff gage 
used in 1911, to which all measurements in 1913 have been reduced, corre­
sponds to 5,952.18 feet on the automatic gage. 

CHANNEL AND CONTROL.-Gravel; shifts almost continuously. Banks high_ 
DISCHARGE MEASUREMENTS.-Made by wading at different sections or from 

flumes or bridges across the canal. 
COOPERATION.-All gage heights and discharge measurements, except that 

of April 16, 1913, were furnished by the Utah Power & Light Co. in 1913, 
and by the Telluride Power Co. during 1911 and 1912, except measurement 
made May 27, 1912. 

Records show water diverted from Bear River into the branch of Bear Lake 
known as Mud Lake. The quantity thus diverted should be added to the 
discharge of Bear River at Dingle to make the records for that station comparable 

. with those obtained prior to 1911. 
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Monthly discharge of Bear 'Lake inlet canal near Dingle, Idaho . . 

Discharge in second·feet. 

Month. �--------~------~------I ~~~~!f~ 

1911. 
May ..• _ •.• ___ ••• _ •.• _ •••.• ___ . __ . __ ••• ____ . __ •. __ ._ •.•• _ 
June _ •... __ . _. _ .....•.•.•.•. _ .....•.... _ .. _ ...... __ ...•.• 
July ..... _ •...........•.... . ... _ ..••.• __ ......•... _ ..•. ... 

1912. 
Fepruary 16-29 .•......•. -._ ... _ - -.....• __ - _. - _ .. _ .. -. __ .. 
March . •..• . • _ ..• __ .....•.• _._ ....... ,. __ ...... _._._ .... . 
ApriL .... _ ..•.•.....•....•.. _ .. _ ....••.. _ ..•...•.. __ .• _ .. . 
May ..•.... _ •.•.• . • _ ............. . _ •.•.... _ ....•.......•.. 
June .... _ .. _ .••... _._ ._ .. "' .. _ .. __ .•..• _. _ ., ..•.. _ ..•....• 
July .. __ •..•.•...• . ..•.. _ •.. _. _ ..•.•.•. _ .... . •. ..••.••.... 
August .......... . . ..•....... _ "." ._ •... ......•... '.'_". 

Maximum. Minimum. Mean. 

405 0 37.6 
405 0 261 
230 0 86.8 

1=======1======1===== 
47 0 27.4 

105 6 33.6 
374· 2 77.3 
518 12 III 
87 43 63.7 
78 43 57.9 
50 0 19.3 

The period .. _. -.. _ ....• _ ..•.•.•••.. _ . .. .• _ •...• _ •. • '-.-•. -._-.-.• -.-•. -.'-.-. . -.. -.-•. -_-. _-. ' ....... _ . .\ 
1 

GEORGETOWN ·CREEK NEAR GEORGETOWN, IDAHO. 

2,310 
15,500 
5,340 

762 
2,070 
4,600 
6,.820 
3,790 
3,560 
1,190 

22,800 

LocATION.--In sec. 4, T. 11 S., R. 44 E., 50 feet below power house of Bear Lake 
Power Co., 3 .miles northeast of Georgetown post office, and 4 miles from 
Georgetown railway station. 

DRAINAGE AREA.-22 square miles (Forest Service records). 
RECORDS AVAILABLE.-October 23, 1911, to September 30, 1914, when station 

was discontinued. 
GAG~.-Vertical staff on right bank. 
DISCHARGE MEAsUREMENTs.-Made by wading. 
CHANNEL AND CONTROL~-Rocky; fairly permanent; discharge relation at times 

affected by moss arid brush. 
WINTERFLOw.-Discharge relation not seriously affected by ice, as station is 

immediately below power house; open-channel rating curves used. 
DrvERsIoNs.-Practically all diversions for irrigation are · made below station. 
REGULATIoN.-Pondage available at power plant is negligible; flow probably 

affected somewhat by operation of plant. 
AccuRAcY.-Records poor; gage readings infrequent and irregular; and rating 

curves poorly defined. . 
COOtPERATION.-Gage readings furnished by United States Forest Service; 

occasional discharge measurements also furnished by United States Forest 
Service and the Utah Power & Light Co. 

Monthly discharge of Georgetown Creek near Georgetown, Idaho. 
------------------------------------------------~~------

Discharge in second·feet. · 1 
Month. 

1911-12. 

Maximum. Minimum. Mean. 

Run·off in 
acre·feet. 

October 23-31 ..•..•.• _ ...... _ ..•... •. .. __ ..•.. ,. ' . . ' .. ".' ... _ ......• __ .....•..... a 26 464 
November ....•.•.. _ ......•...... ___ .............. _._ ... _ .. .•.. ........... _ ..... _ a 28 1,670 
December. .. _.' ••.. _ ......... _ •.. _._ .... _ .. _ ... _._ .. _. _.. 28 26 26.9 1,650 
January __ ._ ...... ___ .. __ ... _ .. _ .....•.. _ ... _ ..... _ .. .. . _ _ 27 23 26.2 1,610 

March __ .. -...•... .. __ ..... _. __ .. ___ . _____ _ .•.. _. __ - __ .. _ 32 23 ~~: ~ ~; ~~g 
February_ ... ....... ____ ..•.... _ ... _ . ...... ___ . ___ ...... _ 28 28 27.8 1 1,600 

~i2-:~~~:~:~~::-~~mm~~~mm:~:~::::-~_::~~:~~ 1ft ; I ~l ! i:m' 
September._._ .. _- .-- -- .. -.--.-- .. __ . ___ ._. _____ .. __ ..... 41 3

2

6

3

1 39.4 1 __ 2 __ ,3~ 

The period_ ... _ .. -.-.-. ---.-- •..... . _. __ ..... _____ . 162 38.5 I 26,800 
I========I========!=============== 

a Estimated. 
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Monthly discharge of Georgetown Creek, near Georgetown, Idaho-Continued. 

Month. 

Discharge in second-feet. I 
1--------------,---- Run-off in 

acre-feet. 
Maximum. I Minimum. Mean. 

i~~~m~m~~~:<9Ir~-~_~~~-~_::~~~::~~~m~L::: ::::~t:::::::~: 36 2,210 
35 2,090 
32 1,980 
30 1,840 
30 1,670 March __________________________________________________________________________ _ 28 1,720 August.-_____________________________________ ______ ____________ __________ _____ ___ _ 32 1,970 :Septernber ___ -- __________ ___ ________________ ______ ______________________________ _ 31 1,840 

1913-14. October _________________________________________________________________________ _ 31. 4 1,930 Noverubel' ________ _____________________________________________________________ _ _ 
December ___________________ ____ _____ ______ ______________ 1 ______ " ________________ _ 

34.0 2,020 
31.0 1,910 .January ________ ____ _____ ______ ______ _______ _____________________________________ _ 30.0 1,840 J:i'ebruary ____________________________________________________________ __ _________ _ 30.0 1,670 ]\{arch ______ : ___________________________________________________________________ _ 

.ApriL ___________________________________________________________________________ _ 28.7 [ 1; 760 
37.5 2,230 
81. 7 5,020 
66.4 3,950 
50.3 I 3,090 

·47.3 2,910 
41.6 2,480 

42.6 30,800 

s~i:~ y:::::::: ~::::-::::::? ~: ::: Y:::~::::::~:,:::::~: ~~ ~: :1:::: F:: ~~ 
---~--~-----

NOTE.-Monthly means estimated, based on very infrequent gage heights and about one discharge 
:measurement a month, and are roughly approximate. 

SODA CREEK NEAR SODA SPRINGS, IDAHO. 

LOCATION.-In sec. 24, T. 8 S., R. 41 E., at George Schmidt's ranch, one-eighth 
mile belo,,, confluence of two branches of creek and 5 miles north of Soda 
Springs, Bannock County. 

DRAINAGE AREA.-Not measured. 
,RECORDS AVAILABLE.-March 5, 1913, to September 30, 1920. 
'GAGE.-Vertical staff on left bank about one-fourth mile south of ranch house, 

installed August 1, 1913; read by George' Schmidt. Gage used March 5 to 
July 31, 1913, was 30 feet upstream, but had same control. Datum of 
old, gage between 0.1 and 0.2 foot above that of pr~sent gage. 

DISCHARGE MEASUREMENTs.~Made by wading. 
CHANNEL AND CONTROL.-Bed composed of lava rock. Control is ' a reef about 

15 feet below the gage. Stage-discharge relation affected by growth of moss 
during summer. During 1915 stage-discharge relation affected by extension 
of a wing dam at head of small ditch, which takes water from right bank at 
control. 

ICE.-Stage-discharge relation unaffected by ice. 
DrvERsroNs.-Practically no water diverted above the station; a small ditch 

diYerts water just below the gage. 
REGULATION.-None. 
ACCURACY.-Stage-discharge relation not permanent on account of effect of 

aquatic growth; not affected by ice. Records good; 
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Monthly discharge of Soda Creek near Soda Springs, Idaho. 

Discharge in second-feet. 

Month. 1-------,------,----1 ~~r~~~!f~ 
Maximum. Minimum. Mean. 

--------------------1----1-----1---- --,,- . 

1913. 
March 5-31._______ ____ _____ _____ __ ____ ________ ____ ______ 95 82 88.1 • 4,72(). 
ApriL _____________ ___ ______ ___ ________________________ -- 324 103 180 I 10,700> 
May ________________ _____________________ ___ __ ___________ 126 99 109 6,700> 
June ____________________ ._ ________ _____________ _ _____ __ ___ 149 99 109 6,490" 

~~~¥~~~~:============================================== 1~ ~ ~i iii: ?ig; The period ________ _________________________________ ., _________ ________________________ ,---44-,-60-8' 

~=,i:::::::::, ::::~~~~~~~::::::::::::::::: :::::: ::: 1~ u!H I H! 
January _____ ________ ___ _______ ______________ ____ __ ____ _ __ 60 50 56.1 3,450· 

D~r~::~_~~~=========== ==== === == ========================= ~ :~~:: ~: ~~ . ApriL ________________ ___ ______ __ _____ .________ ____ _______ 241 63 123 7,320' 
May __________ _ ____ __________ _____ __ ___ ______ ___ _________ 112 90 98.5 6, ()6()0 
June ______________ c_ _________________________ ___ _ ___ __ ___ 108 90 98.5 5,860' 

~~:~~~========================================== .===== :~I :4
7

8
g 

I r7?9:. :9

1 I---~-:-g~-:,: The year __ ___ _ ______ ____ __ __ _ ___ _ ____ ___ ____ ___ _ __ _ 241 57,800' 

October _____________ ____ ~~~~~~~~ ____ _____________________ :====9=4=:====73=1 
November - - -___ _____ ___ ____________ ___________ __ __ ______ 73 i 63 
December- ___ -- _ --- _ -- _____________ -_ _ _ _ _ _ __ _ _ _ _ _ __ _ _ __ __ 63 I 58 
January _____________ __________ ____ .__ ____ ____________ ___ __ 60 • 58 
February _ _ _ _______ _______ ________ __ _ ___ ____________ ___ __ 58 i 58 
March _ _____ _ _ __ __ _ _ _ _ _ _ __ _ ___ _ ____ _________ __ __ _ __ _ ___ __ 108 ! 54 
ApriL __ __ _ _ __ _ _ _ __ ___ __ _ _ _ _ _ _ __ ____ _ _ _ __ __ ____ __ _ _ _ _ _ ___ _ 77 .- 59 
May __ ___ ___ _____________________ _______ __ ___ ___ __ _______ 67 1 58 
June_ _______ __ _________________________ ___ ____ ____ _______ 63 I 46 
July - _ - - _________________________________________ ____ ____ 52 i 45 
August- ___ -- -- -- -_ -_ - ___ _ __ _ _ __ _ _ _ __ __ __ _ _ _ _ _ _ __ _ _ __ _ _ _ _ _ 48 i 45 
September _ _ _____ ___ _ __________ _ ____ ___ _ _ ___ ____ __ _ ___ __ _ 49 ! 45 

79.8 
68.7 
60.2 
59.0 
58.0 
65.5 
65.1 
61.8 
52.8 
47. 4 
46.7 
46.4 

The year ____________________ . ____ _____ ________________ ._1_0_8_.!, ___ 4_5_. ___ 5_9_. 3_ 

4,910' 
4,090 ' 

~:~~~ 
3,220" 
4,030' 
3,870' 
3,800-
3,140' 
2,910' 
2,870-
2,760 ' 

42,900 

October ____ _____________ ~~~~~~~ ______________ ___________ --~I----:- ----:~I 2. 75a· 
November _ _ __ _____ ____ ___ _______________ __ ______________ 46 . 44 44.9 2.670·' 
December______________ ____ _____ __ _______________________ 46 i 44 44.7 2,750-
January __ __ _________________ ~ _______ c____ ______ __ ________ 44 ! 39 40.7. 2 500' 
February_____________________ _________ _____ ____ _______ __ 42 I 40 40.8 2:a50' 

~b,,:~~~~::~;;::~:~:::~:::~:~~;:~:H~:::~HUI II i ~ ,~i ~~ 
The year.. __________________ ____________ · ___ _____ __ .1 95 ! 381 49.2 I 35,700 ' 

. 1916-17. 1-----
1 

~~~~t_er == == ==== == == == ==== = ==== = = == == = = == = === = = = = = = = = = = :~ i 
Pa~~~~~~·=========== =================== ======== ====== ==== !~ ; 
PI:f~~'~=== = ======== ==== ====~= = ====== =~=:= === = = =~=:== == = = Ii! ! May _ _ _ __ _ _ _ _ _ __ __ _ _ _ _ __ __ _ __ __ __ _ _ _ _ _ __ _ _ _ __ _ _ __ __ _ __ _ _ _ 170 i 

i~~-s~~=:===:= = = = == ==== = = = == == ==== == == ==== = === = = == = == == == ~~ t· Septern ber ___________ ____ ________ .. __ _ _ _ __ ___ _ __ __ _ __ _ _ ___ 65 : 
---,----1 

The year ___ ______ _________________________ .________ 193 i 

====' 

44 46.8 2,880 ' 
46 46.8 2,780 . 
46 46.2 2,840 
46 46. 0 2,830' 
45 47.0 2,610·, 
45

1 

45.9 2,820 ' 
45 72. 0 4,280 ' 
66 77.1 4,740-
63 ! (l8.6 4,080> 
55 62.81 3,860 
55 59.4 8,650' 
55 flO. 0 3,570.' 

56.6 I 
-----

44 40,900' 
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Monthly discharge of Soda Creek nea1" Soda Springs, Idaho-Continued .. 

Discharge in second-feet. 

Month. 

Maximum. I Minimum. 

Run-off in 
acre-feet. 

Mean. 

--~----------------------------------_I_-------I--------I-------

October _________________ :~:~~:~~ ___________ ___________ --- 591 57 
November _ _ _____ _ __ ___ _ ____ ____ ____ _ ____ ________ ____ ____ 57 54 
December _____ _ ___ _ __ _ _ _ _ _ _ _ _ _ _ _ __ ____ ___ _ _ __ _ _ __ _ _ _ _ _ ___ 60 54 
January --- ------- - -- ------ -- ---- - --- _ -- __ --- _ - - -- __ --- -_. 57 I 52 

ri~r~h~:_-_~=::=====================:====================:. 1~ i ~~ ApriL __________ ____ _______ ~ ____ ____ _ __ _____ ______________ 140 I 65 
May _____________________________________________________ . 65 57 
June __________ _______ __ _________________________________ . 72 58 
July ___________ __________ ___ _ - __ _ ___ _ _ ___ ____ _ ___ _______ 69 55 
August _______________________ ________________ __ _________ . 55 52 

septe:::r ~~~~- ~ ~~ ~~~ ~ ~ ~ ~ ~ ~~ ~~ ~ ~ ~ ~ ~~~ ~ ~ ~ ~ ~ ~~ ~:: ~~ :~::: ::_ 1 ~---1:-:-1-------::-1------

------

57.6 3,540 
55.8 3,320 
55.0 3,380 
55.1 3,390 
53.4 2,970 
69.8 4,290 
71.0 4,220 
61. 6 3,790 
62. 9 3,740 
59.8 3,680 
53.2 3,270 
50. 1 2,980 

58.51 42,600 

1918-19. October ______ ______ _ ___ _ ____ __ _____ _ _ ___ _ __ __ __ __ ________ 60 51 
November _ _ ______ _ _ _ _ _ _ _ _ _ _ ____ __ _ _ _ _ _ _ _ __ __ __ _ _ __ _ _ _ _ _ _ 63 57 57.3 3,520 

61. 0 3,630 
December. ___________ __ .---_ _ ___ _ __ _ ___ ___ _ ____ __ __ _ ___ _ _ 57 48 
J anuary______ ________ ___ ____ __ _ _ __ __ ___ _ _ __ _ _ ____ __ __ ____ 51 38 

54.0 3,320 
41. 5 2,550 February __ _ ________ ____ __ _ _ __ ____ ___ __ _ _ ________ ___ ____ _ 43 41 42.0 2,330 :March_ _____ _____ ___________ __ _ ___ _ ______ ___ _____________ 123 41 

ApriL_____ _______ ___ ____ ____ ___ _ _________ _________ __ _ _ ___ 231 75 48.2 2,960 
10.6 6,310 May ___________ ____ _ __ __ __ _ ____ _____ _ ______ ________ _ ___ _ _ 83 67 73.9 4,540 June_ _ __ _ ___ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ ____ __ _ _ _ _ __ _ _ _ _ _ _ _ _ 67 54 

July _ _ _ ___________ ______ _________________ __ __ ____ ______ __ 58 54 60.9 3,620 
55.8 3,430 August____ ___ __ __ __ _ __ _____ _ ____ __ ___ _______ _ ____ ________ 54 51 51. 3 3,159 September _ ___ __________ ____ __ __ ___ _ _ ____________ __ __ ____ 58 51 . 51. 3 3,050 

The year _____ _________ _____ ___ _____________________ I------2-3-1-1-----3-81-------1
--------

====1====1 
58. 6 42,400 

1919-20. I 
October _ _ __ _ _ __ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ __ __ _ _ __ _ _ _ _ _ _ 60 54 55.5 3,410 November ___________ _____ ___ _____ __ ____ __________ __ ___ c _ 83 58 62.5 3,720 
December ____ __ ___ __ _ _ _ _ _ _ __ _ _ _ _ _ __ _ __ _ ____ _ _ __ _ _ __ _____ _ 58 51 54.1 3,330 January _________ __ _ __ _ __ __ __ _ _ _ _ __ _ __ _ _ _ _ _ _ _ _ __ _ ___ _ ___ _ _ 51 46 49.3 3,030 February ___________ .__ ________ ___ ___ _____________ ________ 51 . 46 47.6 2,740 March _ _ __ __ ______ __ _ _ _ _ _ _ ____ _ _ __ _ _ _ __ ____ _ _ __ _ _ __ _ _ __ _ _ 58 46 48.3 2,970 April. _ _ _ _ _______ _ ____ __ ____ ____ __ ___ __ ____ ____ _ ___ __ __ _ _ 179 48 84.5 5,030 May ______ ___ ____ _ __ _ __ _ __ ___ _ ____ ___ ______ ____ __ ______ _ _ 113 78 85.0 5,230 June ____________________ "______ ____ _ ______________ ____ __ __ 123 60 71.2 4,240 

72.6 4,460 July __ -- ------------------- - - - ------- ------ _______ _______ 1 ~~ ~ 

~:?~~:; ~~~:::::::::::::::::::::::::: -:: :::::::: ::: --1------1 :-:-1------~-6-1------!--------
67.5 4,150 
69. 3 I 4,120 

64.0 I 46,400 

LOGAN RIVER ABOVE STATE DAM, NEAR LOGAN, UTAH. 

LOCATION.--In 1'{W. t NE. t sec. 36, T. 12 N., R. 1 E., at Logan plant of 
Utah Power & Light Co., 125 feet above confluence of tailrace with river 
and 2! miles above Logan, Cache County. 

DRAINAGE AREA.--218 square miles. Practically the same as at old station on 
Logan River near Logan, Utah. 

RECORDS AVAILABLE.--May 7, 1913, to September 30, 1920; at old station a 
quarter of a mile downstream, June 1, 1896, to July 17, 1903, and April 14, 
1904, to December 31, 1912; flow at station plus that of tailrace comparable 
to that at old station. 

GAGE.--Stevens continuous water-stage recorder on right bank about 100 feet 
west of power house. Inspected by employee of Utah Power & Light Co. 

DISCHARGE MEASUREMENTS.--Made by wading at gage; high-water measure­
ments made from footbridge at the switch rack about 1,200 feet below, and 
flow in tailr~ce deducted. 

CHANNEL AND CONTRoL.-Banks fairly high, clean, and not subject to overflow. 
Right bank is it dry rubble retaining wall. Control is concrete cut-off wall 
about 6 feet below the gage. Stage of zero flow, 0.45 foot. 
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ICE.-;-Stage-discharge relation not. affected by ice. 
DrvERsIONs.-The Utah Power & Light Co. diverts water above station fo1"' 

power and the Logan, Hyde Park & Smithfield canal diverts for irrigation. 
The city of Logan has a municipal power plant about 2 miles above station,. 
but water is returned to river above the two diversions noted. The city of 
Logan is entitled to divert for municipal supply from 4 to 10 second-feet of 
water from springs in sec. 22, T. 12 N., R. 2 E., the quan~ity depending on 
flow in the river. 

REGULATION.-Some diurnal fluctuation is caused at times by operation of the· 
two poweF- plants. 

AccuRAcy.-Stage-discharge relation affected during the winter by backwater 
from the State dam. Records good. 

Monthly discharge of Logan River above State dam, near Logan, Utah. 

Run-off in 
Discharge in second-feet. I 

I 
I acre-feet. 

Maximum. Minimum. ?vIean. 
____________________ . 1---11-__ _ 

Month. 

1913. 
May 7-31_ _ _ _____ ___ ___ ___ _ __ ____________ ___________ ____ _ 559 
June_ _____ ___ _ __ _ ____ __ _ __________________________ ______ _ 430 
July ___________ _________ ___ __________ ____ ____ ____ __ ._ ____ _ 178 
August_ _ _ _ _ __________ __ ___ _ ___ __________ __________ _____ _ 34 
September _ _ _____ _ ___ _ _ _ _ __ _ _ _ _ _ _ _ _ ____ _ _ _ _ _ _ _ _ _ __ _ __ _ _ _ _ 21 

~231 
145 
36 
19 
13 

451.0 
251. 0 
. 78.8 
25.3 
17.0 

1-----·1-----
The period _________ --- ---- ------- - --- ---- ---- -- - - -"1===5=5=9=1,:====::==== 

OctobeL _______________ =~=~=~~_____________ ______ ______ 23 I 
November __ --------------------------- -- ------ - --- - - -- -- 31 I December ___ _ ____ ___ _ _ _ ____ _ __ _ _ ___ _______ _ ___ _ _ _ ___ _ __ _ _ 25 
January ____________________ ---------------- ___ c__________ 30 I 
February - - - ---------------------------- ----------------- 325

9 
'I March __________________________________________________ _ 

ApriL ____ ~ _______________ ~ ___ ___ _ _ ___ ___ _ ____ __ _ __ _ _ _ _ ___ 444 
~Iay _ ____ ___ ________ ________ ____ ____ ___ ___ _ ____ __ _ _ _ ___ __ 1,080 
June ____________________________________________________ . 1,200 
July ___________ . _________________________________________ ., 327 
August __________________________________________________ .. 108 
September _ __________ ____ ________________________ ________ 67 

1------1-----
T'he yeaL______________ ___ _________________________ 1,200 

I========!'========:====== 
October ________________ ~~==~~~._______ __ _ __ __ __ __ _ _ _ _ ____ _ 661 
November _ _ ______________________________________ _______ 26 
December _______________ '_ ____ ____ ________ ____ ___ __ __ _ ___ _ ' 48 

~~b~~~~Y--~ ~ = = == == = = =.= = = = = = == = = == == = = === = = == =='= = = = = = = = == = ~gg March_ _ _________ __ _ _____ _ ________ ____ _ ____ ____ ___ ____ __ _ 127 
ApriL___ __ __ __ __ ___ __ _ _ ___ _ __ ________ ________ _ ____ __ _____ 355 
May ___________________ __________________________ ___ _ ___ _ 284 
June _____________________________________________________ • 365 
July _____ ___ _ __ _ _ ___ _ __ _ ___ _ _______ _ ______ _ ___ _ _ ___ ___ ____ 95 
August____ _ ___ ____ ____ ___ ___ ____ ___ _____ ___ _____ _ __ _ _ _ _ _ _ 47 
September _ _ __ ____ __ _ _ __ __ __ __ __ _ _ _ __ _ _ __ _ _ __ _ _ __ _ _ __ _ ___ 36 

22,400 
14,900 
4,85() 
1,560 
1,010' 

I------!------:--------I---·-----
rrhe 'year ______ ,- ___ __ ______________ ~ _ _ __ _ _ __ ____ _ ___ 355 j 

1=========::======='======= 
1915-16. 

October -- -- ---- _ --- _ ---- ---- ___ ---- _ --- -- -- ---- _ --- ---- __ I 24 

r~~~~ ~:: ~~:: ~~:: ::~~~~~~~:~~~ ~:~~ ~ ~~~: ::~ ~:~ ~ ~ ~~:: ~ 
March_ _ __________________________ ________ _ _______ _ __ _ ___ 325 
ApriL__ _ _ _ _ _ _ _ _ _ ___ _ _ __ _ ______ __ _ _ ____ _ _ _ _ __ _ ___ _ __ _ _ __ _ _ 770 
May ______________ ~ ____ '____________________ ______________ 847 
June ____________ '_ ___ _______ _ ___ ____ ____ _ __ _ _ __ _ _ _ _ _ _ _ _ __ _ 834 
July ____________________ ~_________________________ ___ ____ 532 
August___ _ _ ___ _ _ _ __ _ ____ ___ ____ ___ _ _ _ _ ___ _ ___ _ __ _ _ _ _ _ _ _ _ _ 139 
September _ _ _______________________ __________________ ____ 100 

1---------1--------'------The yea.r__ ______________________________ ___________ 847 

I==========:,========'=======!:======= 
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Monthly discharge of Logan River above State dam, near Logdn, Utah-Contd. 

Month. I m'''''",e In ,."""d-feet. 
I Maxim. urn. ] Minimum. Mean. 

~----------~~----------~I ' .' 
. 191&-17. October ______ _______________ ______ _____ ___ . _ __ _ __ ___ _ ____ 89 53 .65.6 

37.7 
31. 2 
37. 8 
39.6 
46.2 

102 
472 
841 
451 
130 
76.7 

Run-ofi in 
acre-feet. 

4,03(} 
2,240 
1,920 
2,320 
2,;W0' 
2,840' 
6,070 

29,()()(} 
50,000' 
27,700' 
7,990 
4, 560' 

The yeaL ________________________________________ . : 1,040 I 24 __ 1_95_
1 

. ~~~~~er:~=~========~=~~~~~~~·==========================11 nl ~~ ==~=8=: g=i====~:=~=~o=O, 
141,000 

~~f.t'::~::~~::~:::~~:::~~:~:~~~~:::~:::~~~:~:~~~:~~:~ , ,n I li ~! ~ § 
ApriL ______ _______ ______ __ _____ ____ _____ ___ _________ __ --I ~!i ~!i iii~: !~: 

~~:':ye~::::::::j:::jj~:~:::jj::j:j:::::j:::j::::j~1 :!~ ~ ll: r I! ~ 
28 1<14 

1918-19. I ====1=== 

~~~:-;-~;;; )l~: l;; l;;;; ;j;);;;: ;;;l;;;l[-;l; II j;;;;; I:::::::: Ii: 
28 33.5 
29 40.8 
45 55.5 
74 99.5 
55 85.6 
54 70.7 

100 162 

m~:: ~ ~= = === == ==== === = = == ===== === == == == ===== ==== ====== == I ~g 
266 469 
98 223 
58 74.4 

August._ . ____ ____ _ _ _ __ _ _ ___ ___ ______________ _ __ _ _ ___ _ __ _ _ 71 
Septernhpr. ____ _ c _ _ _ ___ _ __ _ _ ___ _ ____ ____ ____ _ __ __ ___ _ ___ _ 51 40 I 47.8 

38 42.5 

TotaL ____________________________________________ _ 641 28
1 

117 

1919-20. 

2,060 
2,43(} 
3,410 
6,12(). 
ll,750 
4,350 
9,640 

28, SOO 
13,300 
4,57(} 
2,940 
2,530 

84,900 

October _ __ _ _ _ _ _ _ _ ___ ___ _____ __ _ _ __ __ _ _ __ _ ___ _ __ __ __ _ _ ____ 44 ___________________ _____________ _ _ 
November _ _ _ __ _ _ __ _ __ _ _ __ _ _ __ _ _ __ __ _ ___ ____ _ __ _ _ __ __ __ _ _ 70 
December __ __________________ ~ _____ ~ ___ _________ ; __ __ __ __ 66 
J anuary _________________________ ~___ ____ _ __ _ _ ____ __ _ _ ___ _ 58 
February _ _ _ ______ _ __ __ _ _ _ __ ____ __ ______ _ __ _ _ __ __ __ _ _ __ _ _ 48 
March_ _________ __ _ _______ ____ __ ___ ___ _____________ ______ 56 
ApriL __ ______ ______ _______ __ ___ ______ __ ______________ ~__ _ 308 
l\iay _ __ _ _ __ __ __ __ _ _ __ _ ___ _ __ _ _ _ _ __ _ ___ ____ _ ___ _ _ __ _ ___ _ __ 1, 150 
June_ _ ___ __ ____ ___ ________ ___ _ ____ ______ ___ ________ ______ I,08(} 
July____ _ _ _ _ _ _ ___ _ _ _ __ _ ___ _ _ __ _ _ ___ _ ____ _____ ___ __ ___ __ __ _ _ 472 

28 38.8 2,390 
27 39.7 2,360 
44 50.9 3, ]30 
41 49.5 3,040 
38 43.0 2, 470 
40 46.3 2,850' 
49' 138 8,210 

364 775 47,700. 
. 506 816 48,600 

August____ _ __ _ _ _ __ _ _ __ _ _ _ __ ___ _ _ ___ _ __ __ _ __ _ _ __ _ _ __ ___ ___ 130 

se

p

,,::: ~= _::: _: _::::: ::::::: ::::: -: -::::::: :::::::: ______ ':~:_I-.-· ___ ,1_-,-__ 

111 231 14; 200' 
76 108 6,640 
70 83.5 4,970 

----
27 202 146, COO, 

LOGAN RIVER BELOW STATE DAM, NEAR LOGAN, UTAH. 

LocATION.-In sec. 35, T. 12 N., R. 1 E., 280 feet below State dam and power 
plant and 2 miles above Logan. 

DRAINAGE AREA.-Not measured. 
RECORDS AVAILABLE.-April 29, 1913, to September 30, 1914; June 1, 1896, to 

December 31, 1912, half a mile above old station, which was flooded out in 
January, 1913, by backwater from State dam. 
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GAGE.-Stevens water-stage recorder, with outside staff and inside hook gage, 
on left bank 100 feet above head of Logan Northern canal. 

DISCHARGE MEASUREMENTs.-Made from cable about one-fourth mile below 
gage or by wading. 

'CHANNEL AND CONTRoL.-Channel gravel and boulders; one at all stages. A 
concrete cut-off wall, 12 inches thick, built across the stream just below the 
gage house, acts as a permanent control. 

WINTER FLow.-Discharge relation not affected by ice. 
DIVERSIONS.-Not known. 
REGULATION.-Flow at station is affected, especially during periods of low 

water, by operation of State power plant just above. . 
ACCURACY.-Records considered excellent because of continuous gage-height 

record and well-defined rating curves. 

Monthly discharge of Logan River below State dam, near Logan, Utah. 

I R~,offin 
I. acre.feet . .. I 

Discharge in second·feet. 

:Month. 

___________________ I~~~i~~~1 Minimum. Mean. 

1913 . 
. April 29-30 .................. .......................... _.. 514 
May ........ _ ....... ............ .. ~. ..................... 757 
.June .................. _ ............................ ____ ._ 652 
July ......... __ ............ _.............................. 298 
August._ ........ . _ ......... _._ .............. _ .... _ ...... _ 159 
-September _ ......... _ ... _ ........... _ ...... _._ ... __ ...... 144 

1----·1------1----
'{'he period ... _~._ ........... _ . ....... __ ....... _._.. 757 

1=======1'=======1======:= 
1913-14. 

-{}ctober .. _ ............ ... _ '_'"_''''' . ............ _. _.... 122 
~ovember .... _ ... _._ ... _ ... _ .... _ ....... _ .......... _. __ . 112 
Decexp.ber __ ... _ ...... _. _._ ....... _ .......... __ ........... 105 

.J anuary ............... . __ '., .......... _ .. _ .. __ . _." .' . _" 110 
.February._ ... _ ................... _. _ ... _ ..... ....... _._.. 112 
.March ........... _ ..... _ ....................... _......... 144 
.ApriL ................ ........ '.' _" ... ...... . __ .... _ . , .. _ 458 
May........... .......... .......................... ...... 1,170 
.June ........ _ ...... _ ..................... _ ......... _..... 1,220 
July ................ _ ....................... _ ...... _ .... _. 377 
Atlgust ............ ~ . . ......... _ ......... _ .... __ .. ........ 210 
September .. _ .............. . .... _ . . .... _. _ "' __ .. ........ 164 

1------1-----1-----
1,220 

LOGAN RIVER BELOW LOGAN NORTHERN CANAL, NEAR LOGAN, UTAH. 

LOCATIoN.-In NW. l sec. 36, T. 12 N., R. 1 E., 500 feet below heading of 
Logan Northern canal, 850 feet below State dam, and 2 miles above Logan, 
Cache County. 

DR.AINAGE AREA.-Not measured. 
RECORDS AVAILABLE.-July 26, 1915, to June 13, 1917. Station discontinued. 
GAGE.-Stevens continuous water-stage recorder on left bank about 200 feet 

southwest of the bridge by which State road crosses Logan Northern canal. 
DISCHARGE MEASUREMENTs.-Made by wading or from cable '125 feet below 

gage. 
CHANNEL AND CONTROL.-Bed composed of gravel and large boulders. Shift­

ing. Banks not subject to overflow. One channel at all stages. 
ICE.-Stage-discharge relation not seriously affected by ice. 
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DIVERSIONs.-Logan, Hyde Park & Smithfield canal, and Logan Northern 
canal divert water above station for irrigation. The city of Logan is en­
titled to divert for municipal supply from 4 to 10 second-feet of water 
from springs in sec. 22, T. 12 N., R. 2 E., the quantity depending on flow in 
the river. 

REGULATION.-Operation of power plants above causes some diurnal fluctua­
tion at times during low-water periods. 

ACCURACy.-Rating curves fairly well defined between 50 and 700 second-feet. 
Records good. 

Monthly discharge of Logan River below Logan Northern canal, near Logan, Utah. 

Discharge in second-feet. 

Month. 
Maximum. Minimum. Mean. 

Run·off in 1-----:-,-----;----1 acre-feet. 

t~:s~::::::::::l9l5::::::-:----·-- -----:-:-:·---::-·-··---•• -I_- _-__ -_-__ -_-,~-:J=~~ y;!~ 
g~~~ber~========= ====~~~;~~~======= = == ==== === ====== === -------- -82-1 ~~ ~~:; ~: ~~ December_____________ __ __ ____ ____ _____ ____ __ __ __________ 84 I 55 71. 5 4,400 
January__________________________________________________ 82 66 74.0 4,590 
February _ _ _ ____________ __ ___ _ ______ __ __ _ __ __ ______ ______ 89 72 81. 7 4,700 
March___________________________________________________ 325 82 170 10,500 
ApriL___ _________ ____ ___ _ ______ _ ___ ____ _______ __________ il8 234 411 24,500 
May ___ __ _____ _ ___ __ __ ____ _______________ ____ ______ ______ 814 435 594 36,500 
June _ ____ _________________ ____ ___________ ____ ______ ____ __ 737 468 634 37,700 
July ______________________________________________________ , 445 164 283 17,400 
August ___________________________________ -1 _ __ ____ ______ _ _ 194 109 142 8,730 
September. __ ______ ___________ _______________ ____________ 118 95 108 6,430 

225 164,000 The ""------------,------- ----- , ----- - ----------- 814 261 

~-j:~j~~ j j~:~!~19'~'7!::;; ;;; j;;; ;:!;;j;;;j;j~; _____ ___ ~ _I: :::: ::: !~: j==!=r=: =:===1=: =~=I 
May __ ______________________ ____ ___________ __ __ __________ 665 205 478 29; 400 
June 1-13_________________________________________________ 898 657 . 757 19,600 

1-----1-----1---------The period _________________________________________________ __ ___ ___ _________________ _ 100,000 

UTAH POWER & LIGHT CO.'S TAILRACE NEAR LOGAN, UTAH. 

LOCATION.-In NE. 1 sec. 36, T. 12 N., R. 1 E., 100 feet below power house at 
plant of Utah Power & Light Co. and 2t miles above Logan, Cache County. 

RECORDS AVAILABLE. May 7, 1913, to September 30, 1920. 
GAGE.-Friez water-stage recorder on right bank just above weir; inspected by 

employee of Utah Power & Light Co. 
DISCHARGE MEASUREMENTs.-Made from footbridge just above gage. 
CHANNEL AND CONTROL.-Rectangular wooden weir, with metal crest strip, just 

~elow gage. Capacity of channel above weir not sufficient to eliminate all 
velocity of approach. Stage of zero flow, zero on gage. 

ICE.-Stage-discharge relation not affected by ice. 
REGULATION.-Flow at station affected by operation of power plant. 
ACCURACY.-Stage-discharge relation permanent. Records good. 

79631-24t-wsp 517--·14 
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Monthly discharge of Utah Power & Light Co.'s tailrace near Logan, Utah. 

Month. 

1913. 
May 7-31. _____ _ - ----- --- - --- ----- ----- ------------- -----
June ______________ -- - -- - -- --------- -- -- -- -------- ------ --
July ______________________ - -- --- ---- --- ---------------- ---
A ugust ________________ - _____ -- - - - -- -- -- ---- - - -- -- --- - -- - -
September _______________________ -_ --- - -- -- --- -- - -- --- ---

Discharge in second-feet. 

--------~--------------I ~~~j~~~ 
Maximum. Minimum. 

150 
154 
152 
146 
145 

89 
127 
135 
130 
135 

Mean. 

144 
149 
149 
141 
139 

1---------1--------1--------

7, 140-
8,870-
9,loo 
8,670-
8,270 

The period __ " ______________________________ ________ ------------ -----------. ----------
,------

42,100 

1913-14. October __________ ______ _______ _________ __ ____ ____________ 142 8,120 
November ___________________________________________ -____ 132 6,7'80 
December ___ ___ ________ : __ ____ ____ _ __ ___ ___ _ _ __ __ _ _ __ _ ___ 112 6, 100 
January _________ c ____________________________ __________ -- 106 I 5,98() 
February _______________ ~ ___ ____ _ ___ _ __ _ ___ __ _ _ __ ______ _ _ 100 5, 130-
March_ _ _ __ _ _ _ _ __ ____ _ __ ___ _______ _ ___ __ _ ____ __ _ _____ _ ___ 137 7, 1,l7~ 
ApriL _________________________________ . __ _ _ ___ _ __ __ __ __ __ 154 8,450 

~!= = == ~ ~ ~ ~ ~:~ ~=~=== ~:~=~:= === ~~ ~ ~~ ~~ ~ =~ ~~ ~ ~ ~~ ~=== ====~= i~ . ~:g~ July ___ __ ___ ___ __________________ . __ ___ _______ ___________ 131 7,380 
August___________ ____ ______ _______ ____ _______ ____ ________ 132 7,440-
September. _ __ _ _ __ _ _ _ _ _ __ _ ___ _ _ _ ___ _ __ _ ___ _____ __ __ _ ___ __ 14J. 7,910 

I---------I--------I-----~--------·-
Th~ year.. ___ c___ __ _____ ____ __ __ _________ __________ 154 86,600 

1=======:=======:=====.====== 

October ____________ _____ !~!~~!~~_______________________ __ 139 1 8,120 

i3~~::~:rr_~~====~~===~=========~=~~=~~==~==~======~====== gg ~: ~ January ___ _ __ ___ _ ___ _ _ _ ___ _ _____ _ _ _ _ ___ ___ __ __ ___ _ __ ___ __ 41 1,220 

~~~~m~mmmm~mm"~~~mmm~:~mm- ti i:m 
~e~~:ber ===~ === ~ ~=~=~ ~=~ = ~= ~~ ~= ~=== ~ ~ ~ =~=~ ~~ ~=~=== ==~=~ U I ~: ~~g 1---------1--------:-------

The year __________ ~~~~~~~- ________________________ 1===1=39=.1====~==<====::===47:;::, =10=0 

I~~i~: ~j!! !!~ iii!!: :!!! i: ::!; !~;~!:!!;!! !:;:;! !:~ II I II II 
~=::~ ~~~ :::: :::::::::: ::::::::::: ::::::::. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~1-====::=1 'I===~=:=!: ::: I ,: :~ - ========= 

1916-17. 

~~;_~~_-~ --_ ~ ~~~~-~~- ~~--~-~~ ~-~ --~-~lj~ l- ~ :_~_-- ~ 
~:ff~ ~= ~ ~ ~ ~ ~ ~ == ~ = ~ = ~ = = = =: = = =.== == = ~ = ~ ~ ~ = = = = = = = == = = == = = = = == 
i~;_-~ ~= == === = === ====== = = == = ======= ~ == ======= ==== == ==== == 
te~~t~~ber===================== ==== ====================== 

The year ___________________________ _______________ _ 

95 84 
103 95 

l~ I ____ ___ ~ ___ 
85 40 
73 34 

104 73 
100 45 
106 32 
103 87 

1-----1121 
99 

118 80 

118 I 
32 

92.7 5,700 
101 6,010 
97.2 5,980 
72. 8 4,480 
64. 3 3,570 
58.2 3,580 
87.2 5,190 
95.0 5,840 
87.7 5,220 
99.7 6,130 

102 6,270 
112 • 6,660 

89.2 64,600 
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Monthly dischargeo! Utah Power & Light Co.'s tailmce near Logan, Utah-Contd. 

Month. Run-off in 

1 

_
_ · Discharge in second-fe_et. 

I 
acre-feet. 

_______ ---' ___________ I_!\_1_aX_im __ u_m .... ~.nnimum. Mean. . 

1917-18. n118 7,260 

a 115 6,840 
a 110 6,760 

84.3 5,180 
71. 9 3,990 
95.2 5,850 
98.9 5,880 
28.4 1,750 
54.0 3,210 

113 6,950 
113 6,950 
105 6,250 

The year -- - --- - -- .... - -- -" - --- - -- - -... - -- -- -- --. -. -:' __ --- -. -- __ 1===0=1==92=.=5 1===66=,=900= 

1918-19. I 99 113 6,950 

i!~:::::::::l:!j:::::l::!:!:!!:!:::!;~:~~j!!:::;:i :1 I ~ . II ii 
The year _ ___ __ __ __ __ ___ _ ___ ____ ___ _ __ _ ___ _ _ _ _ _ __ __ _ 120 '----0--

1
--6-5-.3-

1
===47=,=31=3 

1919-20. , October __________ . _____ . ___ . _____________________________ _ _ 
November ______ ___ _____________ . ___ . __________ . _______ _ _ 
December . _________ ___________________ . _________________ _ 
January ______ . __ : ... _______ . ________ ___________________ . __ _ 
February __ . _________ . ____________________________ ______ _ 

~;:5~~~================================================= May ____ . __ _____________________________________________ _ 
June _______ . _______________ ___ ____ ____ . __________ . ___ . __ _ 
July ____________ . ________________________ ________________ _ 

~=::;~~;:::::::::::::::::::~::::::-:::::--:::::::::II----.:-----

4,950 
4,330 
3,230 
3,909 
3,420 
3,530 
2, 070 
2,990 . 
4,910 
4,980 
4,560 
4,650 

46,7()() 

-----~--------
a Estimated. 

LOGAN, HYDE PARK & SMITHFIELD CANAL NEAR LOGAN, UTAH. 

LOCATION.-In NW.t NE. t sec. 31, T. 12 N., R. 2 E., at concrete rating flume 
half a mile below head of canal, 1 mile below city power plant, 1 mile above 
plant of Utah Power & Light Co., and 3~ miles from Logan, Cache County. 

RECORDS AVAILABLE.-Fragmentary 1904-1912. Fairly continuous April 22, 
1912, to September 30, 1920. 

GAGE.-Stevens continuous water-stage recorder on right bank near lower end 
of rating flume; installed June 6, 1913. Records April 22, 1912, to March 
31, 1913, obtained from vertical staff gage at point about H miles below 
present gage; two wasteways between the two points. Gage inspected by 
G. B. Folkman. 

DISCHARGE MEASUREMENTS.-Made by wading or from a foot plank at the 
flume. 

CHANNEL AND CONTROL.-Rectangular concrete rating flume. Stage of zero 
flow after control board was installed in April, 1915, 0.35 foot. 
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WINTER FLow.-Recording gage usually removed during winter. A small .flow 
of water is maintained for domestic use. 

DIVERSIONs.-None above the gage. 
REGULATION.-Flow regulated by headgates at diversion works. 
ACCURACy.-Stage-discharge relation permanent; record discontinued during 

winter. Rating curve well defined below 120 second-feet. Operation of 
water-stage recorder satisfactory. Daily discharge ascertained by applying 
to rating table mean daily gage height determined by inspecting recorder 
graph. Records excellent. 

Canal diverts water from Logan River in the NE. t NE. t sec. 31, T. 12 N., 
R. 2 E., for irrigation and domestic use in the territory north of Logan. The 
water is not returned to the river. 

Monthly discharge of Logan, Hyde Park & Smithfield canal near Logan, Utah. 

, 
Month. 

Discharge in second-feet. I 
1-----;-------;-----, Run-off in 

I 
I acre-feet. 

Maximum. _Minimum. Mean. 

-A-p-ri-l 22--3-0-_-__ -_-__ -_-__ -_-__ -_-__ -_1-_~-1_2-_._-_-__ -_-__ -._-__ -'-_-__ -_-__ -__ -_-_ -__ -__ -_-_ -_I - ---1-4- 5 I 9.4 1
1

- . ---16-8 

May ___ ____ __ __ ___________ __ __ __ ___ __ ____ ____ ___ _________ 81 8 42. 0 2,580 · 
June_________ ___________________ ___________________ __ ____ 90 40 66.1 3.930 
July_________ __ ___ ______ ______ __ ____ _______ ______ ___ ____ __ 105 85 92.7 1 5,700 

t~pfe~bei~~~ =~=~~= =~==~===~== ===~======= == =========== === ~ ~~ ~: ~ f ~: ~~ 1-----1-----1-___ 1 ___ -

The period-- ---- - - - -- - - - ----- ---- - -- ---- --- ---- - - -- --- - -- ------ ------------ ----------1 19,000 

1912-13. 1==== 
October 20-31._ __ ___ __ ___________________________________ 11 6.4 7.95 ! 189 
November _ _ ___ _____ _ ___ __ __ __ _ _____ ___________ _____ _ ____ 8 2 6.07 I 361 
December____ ______ ________________________ ______________ 9.5 3 6.65 : 409 

~~:i~~~==== == ====== ================================== H ~: ~ g: i i ~~~ June 6-30______ ______ _ ___ ____ ___ _ __ _____ ___ _ ___ __ _ __ __ ___ _ 97 22 76.8 3,810 

tl~:::;~~;~::-:: :: - :::----::::--: :-::::---:- -- --:::- _ ___'~ ________ ~ _ J--~_l_ I---l!-:-~-g 
1913-14. ' I 

October ___ ______ _ ______ ___ ___ __________ _ ______ _ _ __ _____ _ _ 23 15 ! 
March 9-3L ______________ ~____ ____ _ _ _ _____ __ __ ________ ___ 11 g5.8 1 
April 1-9___ ______ ___ _______ __ _ _ ___ ___ _ ___ ___ ____ __ _ __ _ _ __ 18 
May 4-31. _ _ ________ ___ __________ ___ ___ ___ ___ ___ _______ __ 102 
June ____ _____ __ _____ ~ __ __ __ __ _____ ~__ ___ _ ___________ __ __ _ 103 30 
July______________ ______ _____ _ ____ ____ ___ __ _ _ __ _ __ ____ ____ 106 82 
August.______ ___ ______ _ __ _____ __ _______ _________ _________ 85 48 
September _ _ _ __ _ ____ __ ___ _ _ ___ _ __ ___ _ ___ _ __ _ ___ _ __ _ _ _ _ ___ 53 28 

17. 7 
8.22 
4.13 

71. 9 
58.6 
99.3 
66.2 
42.3 

1, 090 
374 
246 

4.420 
3;490 
6,110 
4,070 
2.520 

22,000 The period--- ---------------- _________________________________________________ ~ __ __ _ _ 

1914-15. I 1===== 
October ____ ___ ____ __ _______ ___ _______ ___ ___ _ ___ ___ ____ ___ 28 13 20.8 
November l-IL____________ ___ __ _______ ____________ _____ 19 16 17.4 
April3-30--- ___ __________ __ ~ __________________ ~ __________ 99 4 19.6 
M ay _______ __ __ ___ _____ ___ ___ __ ______ __ __ __ ____ ________ __ · 100 22 71.8 
June_ ___ ___ ___ _ _ ___ _ _ _ ___ __ ___ _ ___ _______ __ _ ___ ___ __ ____ _ 104 60 77.3 
July____ __ ___ _ _ ____________ __ ________ ___ __ ___ _____________ 60 42 48.4 
August.____ _ _ __ _ _ _ ___ _ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ __ _ _ _ __ __ _ _ _ __ __ _ 42 30 33; 6 

S'Pt':: ~~;~~::::::::::::::: ::::::::::::: : :::::::::::1 ___ _ 37__ _ ____ 21_ _ _ _~~7 __ i 

1, 280 
380 

1,090 
'4,410 
4,600 
2,980 
2,070 
1,590 

18, 000 
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Monthly discharge of Logan, Hyde Park & Smithfield canal near Logan, Utah­
Continued. 

Discharge in second-feet. 

Month. 
1 ______________ IRun~ffin 

acre-feet. 
Maximum· I Minimum. Mean. 

---~-----------------I-----I-----I --------------

1915-16. 
October _________ _____________ .__ ___ _ ___ ____ __ _ _ __ ____ ____ 26 21 23.0 1,410 
November __________________ _________ ________ ___ ____ _____ 21 3.7 14.5 863 
December______ _________________ __ ____ __________ _ __ ______ 14 5.8 11. 2 689 
January__________ _________ _________ _ ____ __ __ _____ ________ 9.3 I 7.5 8.55 525 
April 24-30________ ____ ______ __ ______ __ ________ _________ __ 8.7 2.6 5.91 82. 1 
May ____ c __ ~_____________ _____ ____ ________ _____ __ ____ ____ 102 8.1 75.2 4,620 
June_ ______________ __ _________ __ __ _ _ ____ ____ _ ____ __ ____ __ 102 76 92. 0 " 5,470 
July ____________ "_______ _________ ____ __ ___ _ _________ ____ __ 109 99 105, 6,460 

~.~::; ~~~;~: ~:: ~:::::~: ~:~::: ~:::: ~:::::::::::: _ _ __ '~ _ _ L _ _ _ _ -:: _ _ --_ -:~: J-~-
October ------- -- _ ------ -:~:~~~~~_ -- _ - -- --- ---- _______ -- __ ---- _ ---- -- -'- - --- _ -- -- -- 24.9 I 1,530 
November 1-24______ __ _______ _______________________ ___ __ 23 13 17.5 833 
June.13-30____________ ____________ ___ ____ ___________ ___ ___ 102 59 91. 7 3,270 
July________________________________________________ ___ ___ 115 99 109 6,700 
AugusL_____ ___ ________________ _____ ______ __ ___ ___ __ __ __ 108 64 1_96.8 __ 5,950 
September 1-19_______ _________ ___________________________ 67 59 (;2.2 2,340 

1917-18. 1-----
~~~~t,;o.:;;;;;~~!;;!!! ~!~; :jij~jj!jj;;!;;;;:~ :lJ!-_._ f __ J!__ j: ~ 
October ______ ___________ :~:~~:~~ ______________________ --- '------------ 15 I 19. 0 -~ 
November 1-6__ __ ___ _ __ _______ ____ ____________ _____ __ __ __ 15 15 15.0 179 . 
May _~_____________ ______ ________ __ ____________ __ ________ 117 0 88.4 5,440 

. June_ __ ______ __ ____ ____ __ _ __ _ _ __ ___ _ _______ ______ ______ __ 118 77 103 6,130 

~~~ust~~=~======= ====== ==== = == ======== ========= ========== ~g ~~ g~: ~ ~: ~~g September. ___ _ _____ _____ _ _ _ ___ _ __ _ _ _ ___ __ __ _ ___ _ __ _ _ __ __ 28 14 21. 6 1,290 

1919-20. . 
October 1-10 ____________ ___ ____ ________ ____ ________ __ ___ _ 
May 7-31 _____________ _______ __ _____________ ___ _________ _ 
June ____ __________________________ ____________________ __ _ 

~~~ust=== ===== == = == == = = == = === == = = == = = = = = = == === = == = == = ==== I 

14 
116 
123 
121 
111 

12 
o 

109 
112 

51 

NOTE;-No record kept Nov. 25, May 9, May 16 to June 12, and Sept, 20 to 30, 

LOGAN NORTHERN CANAL NEAR LOGAN, UTAH . 

13.7 
45.8 

115 
116 
78.5 

272 
2,270 

, 6,840 
. 7, 130 
4,830 

. LO.CATION.-In NW. i sec. 36, T. 12 N., R. 1 E., at upper end of timber-lined 
section, 800 feet belO.w head of canal and 2 miles' above Logan, Cache 
County. 

RECO.RDS AVAILABLE.--:-June 6, 1913, to September 30, 1914; May 13, 1915, to 
October 2, 1916. Station discontinued. 

GAGE.--Stevens continuous water-stage recorder on right bank immediately 
above lined section of canal. Inspected by employee of Logan Northern 
Canal Co .. 

DISCHARGE MEASUREMENTs.-Made by wading O.r from foot plank. 
CHANNEL AND CONTRO.L.--Bed at gage is of earth and gravel; immediately below 

is a timber-lined rectangUlar section which contracts the width very slightly. 
A low-cO.ntrol board has been installed at upper end of this section making 
stage of zero flO.W 0.45 foot. 

WINTER FLo'W.--No record kept during the winter; canal is usually dry. 
DIVERSIONS.-Above all diversions. 
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REGULATION.--:-Flow regulated byheadgates at point of diversion. 
ACCURACy.-Stage-discharge relation permanent. Rating curve fairly well 

defined between 20 and 90 second-feet. Operation of water-stage recorder 
satisfactory except for breaks in record. Daily discharge ascertained by 
a.pplying to rating table the mean daily gage height determined by inspect­
ing recorder graph, except for days when there was .considerable fluctua­
tion, for which the mean of hourly discharge was used. Records good . 

Monthly discharge of Logan Northern canal near Logan, Utah. 

September _________ _ _ ___ _ __ _ ____ ____ ____ __ __ __ ___ ____ _ _ ___ .54 1 24.6 

3,760 
4,230 
3,600 
2,160 

14,000 

84.8 
126 

3,860 
4,300 
4,270 
4,100 
1,460 

18,000 

.5 
170 
7il 

1,634 
1,563 
2,160 

, 1,140 

~i~~iOOi im:; 1.1~:5~~ i i i;ii i;ii i i~ii;: ~ :m:;I--- 1~~ 3-1- -- ~f; 1---iI-
I I ----

The period_. __ --- _ -- __ -- --- __ --- _ ---- ---- --- _ -- _ --+ _ -. __ ----~ _I - ---- ------~ -- ---- ____ :==7=, 000== 

~~~~;S;er_-_-_-_~~=========~~~~~~~========================== i ~~ t 18 ~g: ~ DecembeL ______________________________________________ -i 16! 5.5 
, I 

1,870 
1,215 

335 

BLACKSMITH FORK ABOVE . UTAH POWER & LIGHT CO.'5 DAM, NEAR HYRUM, UTAH. 

LOCATION.-In NE. i sec. 8, T. 10 N., R. 2 E., 1 mile above diversion dam, 
3! miles above power plant of Utah Power & Light Co., and 6 miles east 
of Hyrum, Cache County. 

DRAINAGE AREA.-About 260 square miles (measured on topographic maps 
and map of Cache National Forest). 

RECORDS AVAILABLE.-July 19, 1900, to December 31, 1902; November 28, 
1913, to September 30, 1916. 

GAGE.-Stevens continuous water-stage recorder on left bank 500 feet above 
wagon bridge and nearly a mile above dam; installed November 28, 1913. 
Gage at old tollgate in mouth of canyon about 3! miles downstream was 
used July 19, 1900, to December 31, 1902_Flow approximately the same 
at both points. Gage inspected by employee of Utah Power & Light Co. 

DISCHARGE MEASUREMENTs.-Made by wading about three':'eighths mile above 
gage, or from cable a quarter of a mile above gage. Conditions at wading 
section good; at cable poor, especially at high stages. 
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CHANNEL AND CONTROL.-Bed rough but fairly permanent; one channel at all 
stages. 

ICE.-Stage-discharge relation affected by ice for short periods. 
DrvERsIONS.-Above all important diversions. 
REGULATIONs.-None. 
ACCURACY.-Stage-discharge relation practically permanent. Records fair. 

Monthly discharge of Blacksmith Fork above Utah Power & Light Co.'s dam, near 
Hyrum, Utah . . 

Discharge in second-feet. 

Month. Run-off 
I in acrecfeet. 

Maximum. Minimum. Mean. 

1913-14. 'December _______________________ _________ ____________ ___ _ 

P£~:':~::::~::~~~~::::::~:~::~~:~:::::::~~::::~:~~:::~I 
May _____ ~ ______________________________________________ _ 
June _____________________________________________ _______ _ 

i~~sL-~ ~ = == == = = == ===== T= ==== == == ==== = ==== == == =~ == == == :September __________________ __ ____________ ______________ _ 

1~ I 94 
182 
610 
508 
299 
168 
150 
148 

65 
74 
74 
87 

139 
262 
170 
148 
130 
130 

79.6 
85.7 
81. 6 

124 
354 
386 
212 
156 
144 
138 

4,890 
5,270 . 
4,530 
7,620 

21,100 
23,700 
12,600 
9,5\)0 
8,8W 
8.210 

1---------1--------1--------
The period ______ . __________________________________________________________________ ___ :---106,000 

~~~e~~el~=~=============~9=~4~1=5========================== ~~ ~~ i~ I=~' ~~ December _______ __ ~ _____ ____ _ _ ____ ____ ____ _________ ______ 117 90 106 6: 520 
January __________ _ ____________ ____ __________ _______ ___ ___ lOS 68 93.4 .5,740 
February _ _ ___________________________ _____________ ______ 99 89 93.6 5,200 
March _ ____ ______________________________________________ 98 84 91. 9 5,650 
ApriL___________________________________________________ 114 86 103 6,130 
May_____________________________________________________ 107 94 101 6,210 
June_ _ ______ _______ ____ __ ________________________ ____ ____ 105 90 97.5 5,800 
July _ _ _________________ _______________ ______ _________ ____ 90 74 82.0 5,040 
August_ _ _ _ ____ ____ _ ___ _ __ _ _____ __ ____ _ ___ __ _________ __ __ 75 68 70.8 4,350 
September. ____ "____ ______________________ ______ _________ 86 70 76.5 4,550 

The year. ______________________ _____ ___ ______ ______ . 122 I 68 93.9 68,000 

October ________ ___ _____ __ 1:_1~_1~~_________________________ 81 II 80 80.9 4,970 
November. ________________________________ -_____________ 84 78 80.0 4,760 
December___________________ __ __________________________ 77 I 71.0 4,370 
January -__ __________ _ -- ------- _ - ___ - ______ _ --- ___ -- -- -_ _ _ 73 1------ ---65-1 68.5 4,210 
February _ _______________________________________________ 87 I 66 74.0 4,260 

~r~=-~~~~~~~~==========================================. ~~ I ~i Ht ~~: ~g June ________________________________________________ __ --_ 236 1 163 194 11,500 

. t~~~-b~~======= == ============ =========== ===============I========~~~= I ===========: ~~~ ~: ~!g The year ______ ________________________________ "____ 900 ____________ 165 119,000 

October' __________________ 1_9_1_~_1_~._________________________ 129 107 113 '1---6~: 
-t;0vem~er __ --- --- ---- -------------------- --- _______ _____ 1 Ig~ ~g ~~: ~ ~: ~~g 

s~jf~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ·~~~~~~~~~~~~~~~~~~I 1~ I-- --- --- -~r ~~: I I iJig 
ApriL __ ---------------- _ ---- --------------- ----.-- -- ---- 593 102 228 I 13,600 May ______ . _________ . ______ ___________ _____ ______ ___ . _.__ 1,300 ___ _________ 682 41,900 
June_____________________________________________________ 593 , 282 436 25.900 

t:~:::~~~:--::~::::--:-:::::::::::::-:~:-:::::::::~- !~I=- ~~. ~ I' l~!: ~ 
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J.l1onthly discharge of Blacksmith Fork above Utah Power & Light Co.'s dam, near 
Hyrum, Utah-Continued. 

Discharge in second-feet. 

~1onth. 1--------~------~-----1~~~1!~~ 
Maximum. Minimum. Mean. 

-------.. ----. ' - ' - - -- - .- -- ----·---1--------1-------1·----- -----

1917-18. 
October. _ _ _ _ _ _ _ _ _ _ __ _ __ _ __ _ _ __ _ ___ _ ___ _ ___ ___ _ _ __ ___ _ __ _ _ 142 133 
November _ _ _ ______ ___ ___________________ ________________ 131 119 
December___ ___ ___ _ _______ ___ _ ____ __ ____ ________ _ __ ____ __ 119 110 
January ______ __ _______ _ __ _ __ _ _ _ __ ___ _ __ _ ___ ____ ____ _ _____ 109 95 
February ___ __ • _____________ ._____ _______________________ 119 87 
March ______________ _____________________________ _______________________________ _ 
ApriL _______ _________________________________ ~ ______ ______ _____________ ____ ' ____ _ 
May _________________________ ______________________________________ __ ___________ _ 
June ___________________________ , _____ , _____________________________________ . ___ _ 
July ___ ______________ ___ _____ ___ ______ ___________ " ___________________ __ _________ _ 

, August. __ _____________ ____ ___________ ______ __ _______ _____ __ __ ____________ ______ _ 
September _ _ __ _ _ _ _ _ __ _ _ _ _ _ ___ ___ _ _ __ __ ______ _ ___ ___ __ _ ___ 110 99 

138 
126 
114 
102 
104 

a 160 
a215 
a 265 
a 150 
a 135 

123 
105 

8,480 
7,500 
7,016 
6,270 
5,780 
9,840 

12,800 
16,300 
8,930 
8,300 
7,560 
6,250 

The period ___ -- __ -- _ -- __ -- ____ ___ _____ __ ________ __ _ , _ _ _ _ _ ___ _ _ _ _ 87 ==1'0'4=5 =1
1

==10=5=, 000=' 

OctobeL _________________ 1_9_~8_-_1_9~_________________________ 112 91 ~I 6,09~ 
NovembeL___________________________ _____________ ____ __ 95 84 92. 1 5,48~ 
Decembec_______________________ __ ___ ________ ____ _______ 91 78 86.3 5,310 
January ________________ .__________________ ______ _________ 8266 79.4 4,8go. 

March_ _______ _____________ ______________________________ 150 1 78 98.0 6,030' February _ - -- ---------- --- ----------- --------------- ____ _ 1 84 78 81. 4 4,5ID 

fi1b,,_--ll-~mmmm)~-mm---m)mmm)-f:::::~: :::: ::::~;;: l~ i '! § 
252 66 , 

I 

The year __________________________ ____ __ __________ _ 
1====1==== 

1919-20. 
74 1 

67 I 
October ________ . ________ _ ~_ __ _ _ _ __ _ __ _ _ _ __ __ ___ ___ _ _ ______ 87 
November _ _ ___ __ _ _ _ _ _ ___ _ _ _ _ ___ __ __ ___ _ ___ _ ___ _ _ __ _ ____ _ 78 

~I 
65 

D'ecember ____ ', _._ _ _ __ __ _ _ _ _ _ _ _ __ _ ___ ____ __ _ _ ____ __ _ ___ ____ 77 

~eb~~~Y = = ====== ===== =================================== ~~ March_ _ __ ___ ____ ____ __ _ ____ ____ ____ _______ _ _______ ______ 97 68 
ApriL _____ , __ ----- , __ . ___ _____________ _______ .________ ____ 284 88 May ________________________________ :_ _ _ __ __ _ __ _ _ __ _ _ __ _ _ 777 303 

177 
141 

June __________________ _____ ____ .. _, ___________ • ___ _______ 364 
July _ _ _ _ _ _ ___ _ ___ _ ______ _ _ _ _ _____ _ __ _ _ __ _ ___ ____ _ __ _ _____ 175 

124 I 
110 , 

August. __________________ _______ ____ ~ ________________ .__ 148 
September ___ . __ ___ _____ ____ ~ _ _ __ __ _ _ ____ ___ _ _ _ _ _ _ __ ___ _ __ 130 

----1---'-,---
102 

78.9 
73.1 
67.1 
69.5 
68.3 
77.0 

161 
573 
233 
153 
133 
123 

, 73,9go. 

4,850-
4,350-
4,13o. 
4, 270, 
3,930. 
4,730 
9,580' 

35,200, 
13,900, 
9,410: 
8,180 
7,320 

----1·--------The year" c _______ ~ _____ _____ . __________ ~ ____ ________ , 777 
39 i 151 110,000. 

a Estimated . 

. BLACKSMITH FORK BELOW UTAH POWER & LIGHT CO.'S PLANT, NEAR BYRUM, UTAH. 

LOCATION.-In sec. 2, T. 10 N., R. 2 E., 600 or 700 feet below heading of Hyrum 
power canal and mouth of Utah Power & Light CO.'s tailrace and 2! miles. 
east of Hyrum, Cache County. 

DRAINAGE AREA.-Not measured. 
RECORDS AVAILABLE.-July 19, 1900, to December 31, 1902; May 16, 1904, to 

, December 31, 1910; April 15, 1914, to December 13, 1916. Station discon­
tinued. 

GAGE.-Stevens continuous water-stage recorder on right bank, installed April 
15, 1915. Gage used 1904-1910 was vertical staff about 300 feet above 
present site and at different datum. Gage inspected by Joseph Appleyard. 

DISCHARGE MEASUREMENTs.-Made by wading at various sections or from cable 
about 100 feet below gage. Conditions for measuring poor and there are 
many springs along this section of the river. 
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CHANNEL AND cONTRoL.-Bed composed of gravel and boulders; steep. Banks 
low and covered with willows, but probably not overflowed except during 
extraordinary floods. Concrete wall about 10 feet below gage acts as 
control. 

ICE.-Stage-discharge relation not usually affected by ice, on account of springs 
in the vicinity. 

DIVERSIONs.-Water ·diverted above station by Hyrum power canal is returned 
to river about a quarter of a mile downstream. . Utah Power & Light Co. 
diverts water about 2! miles upstream, but the tailrace of this plant enters 
just above head of Hyrum canal. 

REGULATION.~Flow at gage affected by operation of the two plants. 
AccuRAcY.-Records good. 

Monthly discharge of Blacksmith Fork below Utah POWe1' & Light Co.'s plant, n~ar 
Hyr'um, Utah. 

Discharge in second-feet. 

Month. 
MaXimum./ Minimum. Mean. 

Run-off in 
acre-feet. 

----1----

1914. 
April 15-30_______________________________________________ 394 257 316 10,000 
May ________ _____________ ________ ______ _______ __ _____ _ _ __ 352 194 283 17; 400 
June_ _____ _____ ________________________________________ __ 208 93 133 7,910 
July _ _ __ _ __ ___ _ __ ________ ____ __ __ _ _ _ _ _ __ ____ _ ___ _ _ _ ___ _ __ 94 46 67. 5 4,150 

t=;:: =;~::::::::::: -:::::: ::: ::: ::-:::::: --::::: l-___ --:1--___ , :_ 1-__ -_-_ ~-~-~ :-_-_1 ---~-: -::-: 
1914-15. . i 

October._____________________________________________ ____ 39 i 23 30.0 1,840 
November __ __ _______ __ ______ _____ _____ __ _______ ______ ___ 28 I 17 1 22.7 1,350 
DecembeL _______________________ ~_ _____________________ ~~ I, 12 1 16.2 99()' 
January _____________ 7____________________________________ 12 , 14.7 904 

February _ -------- ---- --- --~--- ---- --------------- -- ---- _I 14 i 11 I 12.2 67& 

~;riy~_~================================================== ~~ I 16
1 ~g: 5 1, ~~~ 

~~;-=~=================================================== 1 ~~ i H I ~: i ~: i~ ~~tt~~ber============================================== =! H I ~g I ~~: ~ • . ~~~ I ------------1--------
The yeaL _________________________________________ , 50 I 9 '==1=7.=3=1===12=,=500= 

1915-16. I I 

~~~;;; :;; ~;~;;;~ ;;; ~;;: ~~; ~ ;;;;~~;~;;~ ~~~;;~ l;;,;; I ~ J i 

June_ ___ ___ ______ ____ ___ _____ _______ _______________ ____ __ 252 160 ! 

July __________ ~ _____________ . _____ .. ____________ __ _________ 150 80 " 
August.___ __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ ___ _ _ _ _ _ __ __ __ ____ __ _ _ _ __ _ _ __ 83 45 
September. _ ___ _ _ _ _ __ _ _ __ ___ _ _ _ __ _ _ _ _ _ _______ ___ _ _ _ _ _ ____ 45 34 

4.71 
3.47 
3.61 
7.71 

55.1 
171 
464 
400 
202 
114 
63.2 
41. 7 

290, 
206 
222 
474 

3,liO 
10,50(} 
27,600 
24,600 
12,000 
7,010' 
3,89Oc 
2,480 

I-----·:---~-:---·-----
840 1 2 1 

The year __________________________________________ _ 127 92,400 

BLACKSMITH'S FORK AT UTAH POWER & LIGHT CO.'S PLANT, NEAR HYRUM, UTAH. 

LocATION.-In sec. 11, T. 10 N., R. 1 E., immediately above wagon bridge, 300 
feet above confluence of Utah Power & Light CO.'s tailrace with main 
stream, and 2! miles east of Hyrum, Cache County. 

DRAINAGE AREA.--Not measured. 
RECORDS AVAILABLE.--April 15, 1914, to September 30, 1920. 
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,GAGE.-Stevens continuous water-stage recorder on right bank; inspected by 
Joseph Appleyard. 

DISCHARGE MEASUREMENT.8.-Made by wading or from cable at gage. 
'CHANNEL AND CONTROL.-Bed composed of gravel overgrown with aquatic 

plants. Concrete cut-off wall about 10 feet below gage forms control. 
ICE.-Stage-discharge relation not affected by ice, as low-water flow is maintained 

by springs a short distance above gage. 
DIVERSlONs.-'-Water diverted for power development by Utah Power & Light 

Co. 2! miles above station is returned to river 300 feet below it. During 
periods of low water entire flow is diverted and records obtained at gage 
represent inflow from springs between diversion dam and gage. The Hyrum 
power canal diverts 300 feet below gage at the mouth of the Utah Power & 
Light CO.'s tailrace. Station is above all diversions for irrigation. 

REGULATlON.-See div~rsions. 
ACCURACy.-Stage-discharge relation practically permanent; not affected by 

ice. Rating curve well defined except for extreme low stages. Records 
excellent for high stages and good for low stages. 

Monthly d'ischarge of Blacksmith Fork at Utah Power & Light Co.'s plant, near 
Hyrum, Utah. 

Month. 

1914. 

Discharge in second-feet. 
1------------1 Run-off in 

acre-feet. 
Maximum. Minimum. Mean. 

Aprill.j-30_______________________________________________ 450 211 306 9,710 
May ________ ____________ _ ,__ ____ __ _____ ________ ___ _______ _ 371 165 260 16,000 
June __ .. _________________ ~________________________________ 158 43 74.1 4,410 
July______________________________________________________ 144 44 74.1 4,560 
August.__________________________________________________ 63 14 27.2 1,670 
:September ____________ _____ ______________________________ 22 14 15.8 940 

The period ____ -______ - - __________ " _________ _______________ __________ ______ _ 1_ _ _ _ _ __ ___ 37,300 

1914-15. 
October__________________________________________________ 89 14 33./3 2,070 
November __ _____ __ __ ______ ___________ __ ______ ___ _ _ _ _____ 23 11 14.8 881 
December_________ _____ __ ______ _____ ____ __ __ ____ __ _______ 16 11 12.2 750 
Jal\uary__________________________________________________ 12 9.6 11. 1 682 
February _ ______________________________________ ____ _____ 13 9.6 11. 6 644 
March___________________________________________________ 13 11 11.6 713 
_"'-priL____________________________________________________ 20 11 13.9 827 
i\lay _____________________________________________________ 12 10 10.8 664 
June ___________ "_ ____ _ __ _ _ __ _ ___ _ __ _ _ __ _ _ __ _ ____ _ _ __ _ __ _ _ 11 8.6 9.53 567 
July ____________________ _ ~________________________________ 9.6 9.0 9.17 564 
August.___ __________________ _ _____ ___ ___________ ____ ____ _ 10 9.6 9.83 604 
;SeptembeL ______________________________________________ I 11 9.6 10.1 I 601 

The year _______________________________ _____ ·_______ 89 8./3 13. 2 I 9,570 

1915-16. 
,October__________________________________________________ 10 8 9.16 563 
November. ______________________________ ~_______ ________ 10 10 10.0 595 
December________________________________________________ 10 9 9.71 597 
,January ______ ____ ~________ __ _________________________ __ __ 15 10 11. 5 707 
February ___ ------------- --- --------- ---- _ --------- ------ 17 15 15.6 I 897 March _____________ " ________ ___________ ___ _____ ___ ___ _ __ _ 402 14 104 6,400 
ApriL__ __________ _____ _ __ ___ ___________ _______ ____ ______ 754 132 344 20,500 
May ___ ______ _______ __ _ _ ____ ______ ______________ _________ 445 132 240 14,800 
,June_____________________________________________________ 143 48 86.5 I 5,150 
.July ______ ____ ___ _ ___ _ _ _ _ _ _ _ _ _ _ _ ___ _ __ __ _ _ _ _ __ _ _ _ __ _ _ __ _ __ 42 23 30.8 1,890 
August. ____ ___ __________________________ __ _______ '________ 26 10 16. 4 I 1,010 
September _______________________________________________ 14 10 10.8 I 643 

The yeaL_________________________________________ 754 73. 9 I~~ 

1916. , 1----

~;~~ker:::==:=========================================I' ~~ ~~ ~~: ~ : i; ~~g December 1-13 _______________ ___ __________________________ ~I 19 1 23.8 ! 614 

------------ __ ______ ----1----- -----1 4,510 
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WEST SIDE CANAL NEAR COLLINSTON, UTAH. 

LOCATION.-In NW. i- sec. 34, T. 13 N., R. 2 W., at Wheelon siding on Oregon 
Short Line Railroad, 600 feet below penstock of Utah Power & Light Co.'s 
Wheelon plant, 1,000 feet northwest of gaging station on Bear River, and 4 
miles north of Collinston, Box Elder County. 

RECORDS AVAILABLE.-June 1, 1912, to September 30, 1920. 
GAGE.-Friez water-stage recorder on left bank installed May 22, 1914, at same 

site and datum as inclined gage used prior to that time. 
DISCHARGE MEASUREMENTs.-Made from footbridge at gage or by wading. 
CHANNEL AND CONTROL.-:-Bed composed of earth and gravel. Banks steep 

and clean. Control not well defined; stage-discharge relation probably 
affected by vegetal growth and slight silt deposit. 

ICE.-Stage-discharge relation seriously affected at times by ice. 
DIVERSIONs.-vVater is taken out of canal,about 600 feet above gage, for the 

power plant, and, if necessary, water can also be siphoned across the river 
to Hammond ditch. 

REGULATION.-Flow can be regulated at headgates and also at forebay of power 
plant. 

ACCURACY. -Stage-discharge relation not permanent. Records good except 
during winter, for which they are poor. 

COOPERATION.-Record of mean daily gage height and part of discharge measure- · 
ments furnished by Utah Power &: Light Co. 

Monthly discharge of West Side canal near Collinston, Utah. 

Month. 
I Discharge in second-feet. 

~ aximum. Minimum. Mean. 

----------------------
I 

I 
548 14 4:\8 
563 392 476 

i 392 128 284 

I 
435 220 3:37 

1912. June ___ ______ ___ ____ __ _ •• _. _______ _____ _________________ _ 
July __ _________________ -_________________ - _________ -___ --
August ________________ __________ __ _____________________ _ 
September ___________________________ __ _________ __ ______ _ 

Run-off in 
acre-feet. 

26,100 
29,300 
17,500 
20,100 

The period ____________________ ____________________ _ 1---- -------- ---- -- ------ ------ --- 93,000 

I 
227 

91 

I 
79 

104 
86 I 

i 19 

1912-13. October ___ __ ___ __ _______________________________________ _ 
November _____________ ____ __________________________ . ___ _ 
December ________ ________ ' ______________________________ _ 
January _______________________________________ __ ________ _ 
February ____________________________ ___________________ _ 
March _____________________________ ______ __ ___ ___ ___ ____ _ 

I 20 

I 529 
534 

..ApriL _______________________ ________________ ______ __ ____ _ 
May __________ ___ ____ __ ________ _______ __________________ _ 
.June ____________________________________________________ _ 

I 555 

I 
494 
390 

July ________________________ _______ ______________ ______ ' __ 
August ________ ____ ___________ ______ _____________ __ __ __ _ _ 
September _____________________________ _________________ _ 

The year _________________ . _______ ___ _______ _____ __ _ _ 
I 555 

I 151 
1913-14. October _____ ___ ______ ____ < ___________________ _ __________ _ 

I 135 
114 I 90 

I 31 
20 

I 
17 

498 

\ 

492 
492 
526 

t 512 

\. 
I 

526 

November. _________ __ ______ ____ _____ . ___________________ _ 
December. __________ ___ _______ ____ ___ _____ ______ ________ _ 
January ____________________________________ ______ _______ _ 
February _______________________________________________ _ 
March ______________________________ ________________ ____ _ 
April _______________________________ ___ ____________ _____ _ 
May __________________ _______ ____________ _______________ _ 
June ________________ ____ _____________ __ __________ __ _____ _ 
July ___________ " ___ ___ ______ __ ___ _______________________ _ 
August ______ ___ ______ __ _______ __ _____________ ___ _ " ______ _ 
September ____ ______ __ _____ _____________ ________________ _ 

The year __________ ~ ______________________________ _ _ 

122 
53 
46 
68 

0 
13 
0 
9 

274 
0 

412 
144 

0 ! 

22 I 110 I 
42 ! 27 

11' 1 1.5 
1.5 

81 . 
376 I 
388 
162 I 

l.5 j 

165 
71.7 
63.7 
88.0 
30.5 
17.5 
4.6 

259 
414 
360 
464 
226 

182 

127 
118 
69.6 
45.9 
25.8 
16.5 
4.9 

242 
317 
450 
463 
292 

182 

10,100 
4,270 
3,920 
5,410 
1,690 
1,080 

274 
15,900 
24,600 
22,100 
28,500 
13,400 

131,000 

II 

7,810 
7,020 
4,280 
2,820 
1,430 

i 1,010 
71 296 

14,900 

I 
18,900 
27,700 
28,500 

. 17,400 
------

132,000 
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Monthly discharge of West Side canal near Collinston, Utah~Continued. 

1 

Discharge in second-feet. I 
Month. 1-----:-------:----1 Run-off in 

I acre-feet 
Maximum. I Minimum. Mean. I 

------------------------1------- '------1----1--------

~E~~~~~~ ~ ~~ ~:~ ~ ~ ~ ~ :r7~-~18~: ~ ::: ::: ~:~ ~~: ~ ~ ~~ ~ ~ ~ ~~: I:::::::: i~:: 1 ________ :~_ 
i~~:!;~~~~~~ ~~ ~~~~ ;~~;~!; ;;;; ~~~ ;~~~~ ~~~~ ~;! ~;;; :f ------~ r-------fJ-

The yeaL _______________________________________ J 539 1 0 

1918-19. I October ____________________________________________ _____ _ I 
November ________________________ ____ ___________________ i 

E7~:: ~ ~ ~:: ~~: ::~~~:: ~~~ ~: ~ ~:: ~ ~~: ::: ~~~ ~ ~ ~ ~: ~ ~ ~J 
~~i~e -Ye,,; ~~'~;~;; ;~; ;;; ~;;;;:; ~~l::~ ~ ;;;; ;:; ~;; ~;; 1-----:-----1 

I 

'59 I 
146 

156 60 
68 30 
80 ; 57 
65 I 38 
59 1 0 
61 I 0 

542 40 
557 \ 357 
554

1 

484 
540 484 
456 276 

5571 

98.6 
94.2 
91. 0 
90.5 
84.8 
86.7 

103 
88. 6 
77.7 
66.7 
65.4 
71.0 

84. 8 

133 
80.7 
58.9 
36.4 
35.0 
21.8 
1.57 

32.8 
261 
507 
479 
421 

137 

196 
139 
59.3 
50 
50 . 
25.4 

1. 70 
360 
492 
487 
461 
423 

230 

255 
131 
44.2 
74.9 
55.8 
39. 1 
6.1 

381 
496 
538 
524 
375 

245 

6,000 
5,610 
5,600 
5,500 
4,71(} 
5,330 
6,130< 
5,450> 
4,62(} 
4,100-
4,020 
4,22(} 

61,400-

8,18(} 
4,800 
3,62(} 
2,24(} 
1,940 
1,34(} 

93 
2,02(} 

15,500 
31,200 
29,500 . 
25,100 

126,000 

12,100 
8,27() 
3,600 
3,.07(} 
2, 780 
1,~~, 

22,100 
29,300 
29,900 
28,300 
25,200 

]66,000 

15,700 
7,800 
2,72(} 
4,61(} 
3,100 
2,400 . 

360-
23,400 
29,500 
33,100. 
32,200 
22,300 

177, OQ() 
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Monthly discharge of West Side canal near Collinston, Utah-Continued. 

Month. 

NOTE.-Monthly discharge, 1917-18, computed by U. S. Geol. Survey. 

HAMMOND (EAST SIDE) CANAL NEAR COLLINGSTON, UTAH. 
. , 

9,960 
5,860 
3,190 
3,280 
1,320 

o 
o 

7,990 
33,600 
36,500 
33,800 
20,500 

156,000 

:LocATION.-In NW. i sec. 34, T. 13 N., R. 2 W., at Wheelon siding on Oregon 
. Short Line Railroad, 400 feet below penstock of Utah Power & Light Co. 

and 4 miles north of Collinston, Pox Elder County. 
:RECORDS AVAILABLE.-June 1,. 1912, to September 30, 1920. 
'GAGE.-Friez water.:.stage recorder on right bank, installed May 22, 1914, at 

same side and datum as inclined staff used until that date; inspected by 
H. G. Stone. 

'DISCHARGE MEASUR~MENTs.-"':""Made from footbridge at gage or by wading . 
.cHANNEL AND cONTRoL.-Bed composed of earth and gravel. . Control not well 

defined. Canal subject to small slides, which no doubt affect stage-discharge 
relation. 

WINTER FLow.-No record during the winter. 
DIVERSIONs.-Water taken from this canal about 400 feet above gage for power 

plant . 
.REGULATION.-Flow can be regulated at headgates and by means of a wasteway 

at power plant fore bayj is also affected by operation of plant .. 
. ACCURACY.-Stage-discharge relation permanent. Records good. 
COOPERATION.-Records of mean daily gage height and part of discharge measure· 

ments furnished by Utah Power & Light Co. 

Monthly discha1'ge of Hammond (East Side) canal near Collinston, Utah . 

. Discharge in second-feet. 
Run-off in Month. 

I 
- acre-feet. 

Minimum. Mean. 
...:..- - ------------- ------ --·---I-----I-~· ---. -------.-

Maximum . 

66 I 75.6 
63 91. 2 
62 72.4 

1912. .June_ _______ _ ______ ______ ___ ___ _____ ___ _ ___ __ _ _ ____ __ __ __ 90 
.July______________ ____ _ ___ _ ___ ____ _ ____ __ _ ______ __ ____ __ __ 113 
August____________ _ ___ ___ _____ ________ ____ ________ _______ 82 
.September __________ ._______________ ___ ____ __ ______ ______ 84 18 53.6 

-----/-----/----

4,500 
5,610 
4,450 
3,190 

. Too period _________ ___ ______ _____ ________________ ________ ______ ,____ ________ __________ 17,700 

1912-13. 
-October 1-28 ____________________________________________ _ 
May 24-31 ______ ____________________________________ ____ _ 
.June ____ ___________ ___ _ ~ _________________________ _______ _ 
.July ____________________________________________________ _ 
AugusL _________________ ________________________________ _ 
September ___ ______ _______ ___ ____ ______________ __ _______ _ 

38 
69 

113 
93 
99 
87 

2.8 
45 I 
6.3 
5.6 

16 

9.5 
53.8 
.'59.0 
63.5 
82.3 
40.5 

528 
853 

3.510 
3,900 
5,060 
2,410 

-The p.erjod _______________ c________ __ __ ___ ____ ______ ____________ ____________ __________ 16,090 
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Monthly discharge of Hammond (East Side) canal near Collinston, Utah-Contd. 

Discharge in second-feet. 
Month. �--------~-------.-------I ~~~1!f~ 

Maximum. Minimum. Mean. 

---------------------------------------·1--------1--------·1------ --------· 
<# 1913-14. October ________ ___ ___________ __ __ ____ ________________ ___ _ 

November 1-17 _____________________________________ ___ __ _ 
May ____________________________________________________ _ 
June ________________ ______________________ '- ___ __________ _ 

t~.!~;::::::: :::::::: :::::::::::::::::::::::: :::::1 
1914-15. I 

I~~[~-! !!! !!~ ~ ~~~~ ~ ~ ~!~!!!! ~ ~ ~!~~ ~!~ ~ !!!! !!~!!i 
~~~~:'ber = = = == = = = = = = = = = = = = = = ~= = = = = = = = = = = = = = = = = = = = = = = == = = I 

. 1915-16. I October ______________________________ ___ _______________ _ _ 
November 1-18 __________________________________________ _ 
May 3-21. ___________ ________ _______________________ __ __ _ 
June ___________ __ ______________ ____ _________ __ __________ _ 
July _______________ _____ _________________________________ _ 
August. __ _ . ________ ___ ________ ___ . ________________________ _ 
September __ ____________________________________________ _ 

19 
7.2 

87 
105 
95 

100 
95 

18~ 
139 
52 
23 
22 
25 

176 
f.i16 
503 
490 
451 

17 I 
5.7 

107 
99 

120 
122 
128 

° 6.3 
3 

40 
4 

87 
38 

139 
48 
45 
17 
12 
0 

24 
87 

451 
301 
168 

3.9 
0 

° 72 
86 
99 
25 

6.76 
6.40 

62.9 
67.1 
75.6 
92.7 
65.8 

156 
86.6 
48.5 
18. 8 
17.9 
6.43 

107 
308 
479 
416 
255 

10. 5 
4.18 

49.7 
88.8 

107 
113 
94. 2 

416 
216 

3,870-
3,99<1 
4,650> 
f'>,700 
3,920 

9,590-
5, ISO 
1 350< 
, 298· 

1 100' 
, 383· 

6,580' 
18,300' 
29,500' 
25600· 
15; 200' 

. 646 
149 

2,800 
5,280> 
6,58()i 
6,9500 
5,6100 

1=======1========1======1======== 
1916-17. 

October 1-23_____ ________ _________________________________ 39 0 16.0 730 
June 16-30_______ ___ ____________ ____ __ ________________ ____ 113 9.4 51.8 1,540 
July_ __ ________________ ___ ___________ __ ________________ ___ 113 69 96.8 5,950 
August ____________________________________ ~ ______________ 111 55 91. a 5,600 

septe:::r ~~~~;~~~~ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~~ I ------~~- -- --- --- - .-~.-~- --_ -:~~~-- l'= ==1:=: :00=7=0 
1917-18. 

OctobeL__________ _____ _________________________________ 12 8 10.9 6700 
November _ _ ____________________ __ ___ ___________________ _ 11 8 8.80 524 
December.___ ____ ___________________ ____ ___________ __ ____ . 7 0 .42 26, 
January ___ ___ __ ___ ___ ____ _ c ___________________________ --- ° ° .00 8: 
r:~r~ry - - - ----------------- ----- -- ------- -- ---- -- ---- -- g g : gg (}. 

~~E~--::H::~::H~~~HH~:~~:::::~:::~~H!~ 1ft :y:: H~ 
The year ___ _____________________________________ __ ._1:::::12:°::=:====°=1===38=.=3=1====2=7=, 7=00= 

1918-19. I 

&!;:~!!!~!~~l;:;;:;:~;!;!!!;!!!~:l:;!;!!!!~~;;!~ I :1 :1 I: :::l 
t~:::;~:::-: ::: _:: :_:::::::: =:-::::_::: __ : -::-:J,----::-!- _____ 1~_! __ . : _-1-!-~-: ______ ,!_: '_:_fr. 

1919-20. ! October __________________________ ___ ________ ___ ______ ___ _ 
November _____________________________ ___ ______________ _ 
December ________ ~ __ ___ ___________ __ _______ _____________ _ 
January ____ __ _____________________________ __ __ __ _____ ___ _ 

r:~r%a:~-_~============~===== ·= = ===== ===================== ApriL _______________________________________ _____ _______ _ 

74 12 
o 
o 
o 
o 
o 

NOTE.-Monthly discharge, 1917-18, computed by U. S. Geol. Survey . . 

10 
o 
o 
o 
o 
o 
o 

23.2 
7.7 
o 
° o 
o 
o 

1,430 
458· 

0' 
O· 
o 
0, 
01 
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Monthly d'ischarge of Hammond (East Side) canal near Collinston, Utah-Contd. 

Discharge in second-feet. 
Month. 1-----...,.------;-----1 ~~~~~!i~ 

Maximum. Minimum. . Mean. 

--------------------------I-------�----~--I-----I-----
. 1919-20. . i 

~~~~~~~:::~~:~:~:~~~~~~~~~~~~~~~~~~~~~~::~:~:~::::j l~ 19 l~ 5 !J~ 
Septem ber ____________ --- __ __ -- -- -- ______________________ !, ____ 1_23_

1 
____ 2_4 _1 __ ' _8_o._5_

1
-----4-, _79_(}' 

The year ___________________________________________ 1 142 ° 40.7 29,5()Oo 

LITTLE MALAD RIVER NEAR MALAD, IDAHO. 

LOCATION.-In sec. 36, T. 12 S., R. 34 E., at Schwartz ranch, three-fourths mile· 
below Kerns & Tovey reservoir site, 2! miles above Elkhorn reservoir site" 
anrl14 miles northwest of Malad. 

RECORDS AVAILABLE.-August 2, 1911; to August 16, 1913, when station was· 
discon tin ued. 

DRAIN AGE AREA.-N ot measured. 
GAGE.--Inclined staff about 175 feet above a 3-foot fall in the river. 
CHAN~EL AND CONTRoL.-Small boulders embedded in clay and hardpan; shifts 

occasionally; right bank may be overflowed at extreme high stages. 
DISCHARGE MEASUREMENTs.-Made by wading about 150 feet above the gage. 
WINTER FLow.-Discharge relation affected by ice for short periods during the 

coldest part of the winter. 
ACCURACY.-Records good. 

Monthly discharge of Little Malad River near Malad, Idaho. 

Discharge in second-feet. 

Month. 
MaximUIr. Minimum. Mean. 

------------------------------·--------1-------1------1--------
1911. August 7-3L ________________________ ~ ________________ ___ _ 

September ______________________________________________ _ 

1911-12. 

13 
13 

13 
13 

1==='1=== 

13.0 
13.0 

OctobeL___ ___ ___ __ ____ __ __ _______________________ __ _____ 18 13 13.2 
NovembeL _ _____ __ ______ __ ______ _ _________ ___ _____ ______ 18 13 14.2 
DecembeL_______ ______ ____ ______ _______ __ __ ____ _ _______ _ 13 13 13. ° 
January _____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ __ _ ___ _ ____ __ _ _ ___ _ _ _ _ _ _ _ _ 22 13 15.8 
February _ _ ______ ____ ____________ _________ __ ________ _ _ ___ 22 17.5 18.2 
March___________________________________________________ 50 17.5 29.6 
ApriL_______ ___ ___ _______ ________ ____________ ________ _ ___ 57 27 3.'5.8 
May ___ ___________ ____ ~______________ ___________ ____ ____ _ 39 22 · 28.9 
June____________________________________________________ _ 32 17.5 24. 8 
July ______________________________ "_ _____________________ 46 17 . .'5 21. 2 

tp~~~ber~~~~========~================================== 1 ~~. f> I g:~ ! ~~: 51 

812: 
845 
7911 
972: 

1,050 
1,820' 
2,13(} 
1,780' 
1,48(}1 
1,300' 
1,38(} 
1,010 

15,400 The yeaL __ _______________________________________ 1 61 I 13 21. 21 

O'tOb.'- ________ '9'~13: __________________ J III I :u I IU I===i=:~=:==~ 

~~;&"di:: Iii I ~11::i I i :i;I:::: ::;: ~i: :i:: i::::j :1 _______ i:: _ i- ______ ~: _: _____ i~! -I ,:: ~ 
NOTE.-Owing to low range of stage, monthly estimatefl are considered very reliable. 
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BOX ELDER CREEK AT BRIGHAM, UTAH. 

LOCATION.-In sec. 13, T. 9 N., R. 2 W., Salt Lake base and meridian, at highway 
bridge three blocks north of courthouse at Brigham, Utah. 

' RECORDS AVAILABLE.-May 20, 1909, to Dec. 31, 1912; August 5, 1918, to 
September 30, 1920. . 

DRAINAGE ARE A.-Not measured. 
GAGE.-Vertical staff. Datum was lowered 2 feet February 24, 1910. 
CHANNEL.-Shifting. 
DISCHARGE MEASUREMENTS.-Made by wading or from bridge at the gage. 
WINTER FLow.-Ice forms at this station and affects the relation of gage height 

to discharge during certain periods. 
DIVERSIONs.-During the summer the entire flow of the creek is used for irriga­

tion above the station. 
ACCURACY.-Records poor, because of constantly shifting stream bed and 

unreliable gage heights. 

Monthly discharge of Box Elder Creek at Brigham, Utah. 

Month. 

1909. 
May 20-3L _________________________________ ~ ___________ _ 
June ____________________________________________________ _ 
'July ____ ' _____________________________ __ ___________ , ______ _ 
AugusL _________________________________________________ _ 
September ______________________________________________ _ 

Discharge in second-feet. 

Maximum. Minimum. 

98 
37 
o 
o 
6 

17 
o 
o 
o 
o 

Mean. 

52 
12 
o 
o 
2 

Run-off in 
acre-feet'. 

1,240 
714 

o 
o 

119 

The period____ ___ _ __ __ _ ____ __________ ____ __ __ _____ _ ___ _______ __ ___ _________ __________ 2,073 

1909-10. October ______ ___________ ___ __ _ __ _ _______ ___ ___ ____ _ __ ____ 2 
November _ _ _______ __________ _______ _______ __ ____ ______ __ 52 28 
December a __________________________ ____________________ ___ ___ __________ _______ _ 
January _______________________ ____ _______ _______________ ____________________ ___ _ _ 
February _ ________ ___ ___ _ __ ___ __ _________ __ ____ ________ __ 30 22 
March_ _________ _______ ___ __ ____ _____________ __ __ ________ 88 14 

tf;~~~~== = = = = ==== === = = = = = = = = = = = = = == :==== == = ====== == == = = == ~~ 2~ June_ _ _______________ __ _ ___ ______________________________ 9 0 
July __ _________________________ __________________________ 0 0 
August______________________ ___ ____________ _ ____ ______ _ __ 0 0 
September G ____ _______________________________________ _ _________________________ _ 

2 
32 
20 
20 
27 
31 
54 
21 
2 
o 
o 

10 

The year ___ ____________________________ ~ ____________________________________________ _ 

123 
1,900 
1,230 
1,230 
1,500 
1,910 
3,210 
1,290 

119 
o 
o 

595 

13,100 
===1==== 

1910-11. 
October G _________________ . _ ___ _ __ _ ___ _ ____ __ ____ _ _ __ _ _ _ _ _ _ _ _ _ __ _ __ _ _ _ _ _ _ _ _ __ _ ___ _ 15 922 
November a__ __ ___ _ _ _ _ _ __ ___ _ ___ _ _ __ _ _ _ _ __ _ _ ____ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ __ _ _ _ ___ _ ___ _ _ _ 15 893 
December G_ _ _ __ _ _ _ _ ___ _ __ _ _ _ _ _ __ __ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ __ _ __ _ _ __ __ _ ___ _ ___ _ __ _ _ 15 , 922 
January______________ ____ __ __ __ _______________ ____ _____ __ 147 15 37.7 2,320 
February _ _ ______ ____ _ _ ______ ___ __ _ ___ ____________ __ _____ 159 10 25.9 1,440 

r:ri~~_== ====== ==== = = = = == = == = = == = = = = == == == == = = === = = == == ===1
1 g~ ~~ ~~: ~ ~; ~~ 

May -~~~ -~~~;~~~~ ~ ~ ~~ ~ ~ ~ ~ ~ ~~ ~~~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~ ~ ~ ~~ ~ ~~ ~~~ ~ ~ _________ ~~ _, __ ____ ____ ~ _1-__ -~-__ -~-~~-~-_I ---11-, -::-

1~11-12. I 7 5 

~~;~~l~:l:~:::l:::;l:l:~l;l:::l~;:::::~:l:~:::::~ 1 1~ J ~ i 
~~lr--~================================================== : 16 g 2. b 
t~xWe~ber=============================================== I g g g 

360 
580 
689 

. 646 
800 

1,440 
2,190 
3,640 

161 
o 
o 
o 

10,500 The yeuL ________________________ ----------------- i 122 0 t 14.4 
1========0'========'=======01=====:=== 

G Estimat,ed for month. 
NOTE.-Dischurge Mar. 6-25,1910, estimated :It 25 second-feet. Creek dry from May 22 to Sept. 30,1911. 
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Monthly discharge of Box Elder Creek at Brigham, Utah-Continued. 

Discharge in second-feet. 

Month. 
Maximum., Minimum. 

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

1918. I 
August 5-31. ___________ ______ __________________________ ______ ___________________ _ 
September _____ __________________ _______ ________________________________________ _ 

1918-19. 
37 25 

The year ___ _____________ ____ ________ ___ _____ ______ _ 19 

WEBER RIVER BASIN. 

WEBER RIVER NEAR OAKLEY, UTAH. 

LOCATION.-In NE. i sec. 15, T. 1 S., R. 6 E., near mouth of canyon, 3 miles 
above Oakley, Summit County. South Fork of . Weber River enters 2 
miles above station, and Beaver or Kamas Creek 6 miles below. 

DRAINAGE AREA.-163 square miles. 
RECORDS AVAILABLE.-October 22, 1904, to September 30, 1920. 
GAGE.-Inclined staff on left bank about a quarter of a mile above the upper 

ditch diverting from Weber River. Read by John Franson. 
DISCHARGE MEASUREMENTs.-Made from cable at gage or by wading. 
CHANNEL AND CONTRoL.-Bed composed of gravel and boulders; steep and 

rough but apparently fairly permanent. One channel at all stages. 
ICE.-Stage-discharge relation seriously affected by ice. 
DIVERSIONs.-None above st~tion but several canals take out below for irriga­

tion use around Oakley and between Oakley and Kamas. 
REGULATION.-None. 
AccuRAcY.-Stage-discharge relation permanent. Records obtained by use of 

. rating table for stages above 200 second-feet, good; others fair. . 

79631-24t-wsp 517--'15 
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Monthly discharge oj Weber River near Oakley, Utah. 

Month. 

Discharge in second-feet. I 
1-----;------.,----- Run-off in 

I 
acre-feet 

Mean. Maximum. Minimum. 

-------------------------------------·1-------1--------/·-------
1904-5. 

October 23-31 ___________________ ____________________ __ __ _ 
November 1-26 ___ __ _____ ___ . _____________________________ _ 
M'arch __________________________ _______ : ________________ _ 
ApriL ___________________________ ____ __________ ______ ____ _ 
May ________________________ < ___________________________ _ 

June __________________________________ __________________ _ 
July ___________________________________ ___ __________ __ ___ _ 
AugusL _________________________ __ _______ __ _____ _______ _ _ 
September ______________________________________________ _ 

82 
100 
73 

241 
686 

1,580 
275 
90 

100 

82 
66 
58 
66 

180 
312 
90 
58 
52 

82.01 

j:J j 
372 
80s 
156 
70.4 
58.9 

The period __________ ____ ______________________________________________ ___ ______ _____ _ 

1,464 
3,718 
3,954 
7,379 

22,870 
48, OSO 
9,592 
4,329 
3,505 

104,900 
===1==== 

1905-6. • 
Octobe·r _____________________________________ ____ _____ ___ _ 
November ____ __ ______________ .. __________ __ _____________ _ 
ApriL _________________________________ __ ________________ _ 
May ____________________________________________________ _ 
June ___ ___________ ______ ________________ • ____ __ _________ _ 
July __ _________ ______ ____________________________________ _ 
August __________________________________ ____________ ____ _ 
September ____________________________________ ______ ____ _ 

100 
66 

516 
1,310 
2,480 

748 
312 
180 

58 73.0 
58 59.9 
66 182 

225 760 
655 1,150 
154 419 
109 153 
82 116 

The period _______ _ • _____________________________________________________ . __________ __ _ 

4,488 
3,564 

10,800 
46,700 
68,400 
25,800 
9,410 
6,900 

176,000 
:=1==== 

1906-7. 
October___ ____ __ __ ________ _____ __________________________ 82 66 75 4,600 
November. _ ______ ___________ _______________ _____________ 73 58 69 2,580 
January ________ __ _______________________ ___ ___ ____ . _________ ._____ _ ____ ___ ______ __ _ 66 4,060 
February ______________ ~_________________________________ 73 66 67 3,720 
March _ ________ ________ _____ _ _______ __ ____________________ 130 58 91 5,610 
ApriL__ _________ __ _____ _________________________________ 690 109 341 20,300 
May _____ _________________ ____ ____ _________ ___ ___________ 1,850 360 847 52,100 

~~:~:; P"i~~~ ~ ~.~~: ~:~ ~~~ ~~!~: .. ~.:~ ~ :~.~.!!!.~ ~!!~! I... .. ~.~... __ ... !~. .l: ~. _____ :_:~_: ~ 
1907-8. 

October ___ : __________________________________ __ __ ________ . 90 73 
November _______ ____________ ___ ___ ~_______________ __ ____ 73 66 

51f::~~::~: ~:: ~:~ ~:~ ~~:: :~~ ~: ~~ ~:: ~~:~:~: :~::: ~:~ ~ ::::::: ::;;: ::::::::: ~:I 
ApriL____ _ ___ _ ___ ___ ____ ____ ___ ____ _______________ ______ _ 315 58 
May ______ ___________ ._ __ __ _____ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ ___ __ _ ___ _ 542 194 
June __ _________ __ __ c_ _ ___ _______ _______ _____ ___ _ __ ______ _ 2,490 360 
July ___________ __________________ • ____ < _ _ _ __ _ __ _ _ _ _ _ __ _ __ _ 975 154 
August_____ ___ __ ____ _ ____ __ __ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ __ __ __ 295 90 
September _ __ ___ ____ ____ ___ ____ ____ ____ __ __ ____ _______ ___ 167 73 

The year ----- - -- - - -- -- -- - - - - -- - - -- - ---- - - - -- - - -- - - -1====2==, =490=1== 46 

1908-9. 
October ____________ ___________ _____ ______________ __ _ __ __ _ 142 109 
November _ _ ______________ __ _ _ _ __ _ ____ _ __ _ _ __ _ _ __ _ _ _ _ ___ _. 120 66 
December. ______________________________________________________________ ________ _ 

~~~~~~y:~~ = = = = == = = = = = = = = == = = ~= = == = = === = == = === = = === == = == = == = = = = == = = = = = == = ==== == =' March __________________________________________ ____________ ____________________ _ 
ApriL______ _______ _____ ___ _ _ ______ _ _____ __________ __ _ _ _ _ 315 58 
May _____________ ___ ___ __ ______ __ _______ _________________ 1,620 241 

}~r;._-============= ~= = === ======== === ======== ======= ======= t ~~g 1, ~!g August___ _ _ _ _ __ _ ___ _ _____ _ ____ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ _ _ __ 407 166 
Septembe.r _ _ ___ _ ___ ___ __ _ ___ _ ___ _ _____ ___ ___ _ ____ _ _ ___ ___ 279 129 

The year. _______________ _______ ___________________ _ 4,110 58 
1====1=====1 

86 
72 
74 
58 
52 
52 

160 
415 

1,120 
414 
160 
92 

230 

128 
88 
69 
66 
58 
58 

149 
860 

. 2,380 
682 
232 
161 

411 

5,260 
4,260 
4,560 
3,570 
3,000 
3,210 
9,520 

25,500 
66,600 
25,500 
9,840 
5,490 

166,000 

7,870 
5,220 
4,270 
4,060 
3,220 
3,570 
8,870 

49,200 . 
142,000 
41,900 
14,300 
,9,580 

294,000 
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~y: onthly discharge of Weber River near Oakley, Utah-Continued. 

Discharge in second-feet. 
Month. Run-off in --.---.------;-1----1 acre-feet. 

Maximum. Minimum. Mean. 

----·---------------------------------1--------1--------1-------------
1909-10. 

October_______________ __ _________________________________ 129 99 114 7,010 
November. __ ______________________ c___________________ __ 153 99 112 6,660 
December___________ ___ __ _ ___________ _ ____ __ _____ ________ ____________ __ __________ 95 5,840 
January________________ ___ __ ___ ___ __ __ _______ ________ __ __ _______ ____ _ _____ ____ ___ 485 5,230 
February_____________________ _________ ____ ___ ____________ ____________ _____ ___ ____ a 75 4,170 
March_ _____ _______ __ ____ ____ _____ _ _ ______ __ _______ __ ____ 412 80 180 11,100 
ApriL__ _______________ ____ __ __ _____ ___ _ __ ____ __ _ ___ _____ 1,090 205 515 30,600 
May _______ ______ ______ ____ _ ___ _ _ __ _ ____ __ ___ _ ___ __ _ _ __ _ _ 1,600 568 952 58,500 

~~f;._-~~====================.================~============= 1, r: 1~~ ~~~ 3~; ~~g 
t~tt~:ber:============================================== 1~ I ~~ 1 ___ ~_~ __ I---!-;-~~-g 

The year___ ____ ____ __ ____ ______ ___________ _________ 1,790 I 65 252 183,000 

1910-11. I 

f~7 ~~ ~~ -~ -~~~ ~ ~ ~ ~: ~~: ~ m ~ ~ ~ ~~-~ m ~ ~:: ~_ ~ m:: ~ J::::::: ~lL::::::: ~: 
March_ _______ ___ ____ ______ __ ____ ____ ______ _ __ ____ ____ __ _ 96 60 
ApriL_________ ___ _ ___ _ ____ __ ____ __ ____ _____ ___ ___ __ _____ 364 120 
May ___ ____ ___ __________________________ c_ ____ ___ _ __ ____ _ 948 320 
June___ _ _ __ _____ _______ ______ _______ _ _________ __ ____ _____ 2,220 625 
July______ ___ ___ ___ ______ ___ __ __ _ _ __ ____ _____ __ __ __ __ _____ 568 74 
August.____ __ ___ ___________ ____ ____ ______ _____ ___ _ __ _____ 133 64 

sePte~::r ~:~~ ~~ ~~~~ ~~ ~~:~~ ~~~ ~ ~~ ~~~~ ~ ~ ~ ~ ~ ~ ~~ ~ ~~ ~ ~ ~ ~ ~ ~ ~~ ~ ! 2, 2:: I :~ 

~~~~:ber=========~====;;;;~;;==================== = ===== 1 1~~ I ~! 
Pa;~:~~~:==== === ~ === = == == = = = == ==== == = = ==== = = = = == = === = == =1= = ==== == == == = = = == = = == = = = 

~r?::~ ~ ~ ~:~ ~~ ~ ~~: ~:~: ~:: ~ ~~::::~ ~ ~:::~ -: ~:::: ~:: ~;: l:::: ~i ::::::: i 
~~~;:::~:~:~:~~~::~~~:~~~:::~:~:::~:~-:::~:~:~~:~~~ i 3'~! L~ 

~~iyo~;~;;;;;;;;19't'3:;:;;;;;;;;;;;;;;;;;;;;;;; I: :::::3;~r;~;;:j~:' 
ApriL ___ --- ------ -- ---- ---- ----- -- -- _ --- _ -------- --- - -- __ I 454 114 

a~=-~~=~==~= ==== == =~ == == ==~ = ~ == == == == =~ = = ~ ~ = =====~== == == i: ~~~ ~~ August. ___ _____ __ ___ _________________ "______________ _____ 198 92 
September _ _ _________ __ ____ ____ _ ____ ____ __ _ _ ____ ______ _ __ 168 103 

80 
68 

260 
a75 
a 85 

70.2 
188 
715 

1,380 
287 
90.9 
65.3 

280 

85.2 
76. 5 

a 75 
a 65 
a 75 

82 
100 
587 

1,710 
365 
165 
120 

292 

132 
122.5 
67.8 
69.8 
83.4 

228 
831 
680 
232 
122 
129 

224 The period _______________________ _ ---- --------_ ____ 1,690 ____________ 1 

1=======1======,====== 
1913-14. October ___ " ____ ___ ______________________________________ _ 168 114 141 November _____ _______________________________ ___ _______ _ 127 72 108 December _______________________________________________ _ 86 70 81 January _____ _______ _____________________________________ _ 114 82 86.2 February ____________ ~ ________________ ____ ______________ _ 92 70 80.8 March ___________ _______________________ ________ _____ ___ _ 127 72 94.5 ApriL ___________________________ ___ _____________________ _ 

508 127 289 May ____________________________________________________ _ 2,210 429 1,280 June ______ __ ______ ____________________ ___ ____________ ___ _ 
July ___ _________ ___ __ _____________________________ _______ _ 2,310 610 1,280 

580 205 319 August ________________________ __ _________________ __ _____ _ 240 103 139 September ______________________________________________ _ 103 80 91. 5 · 
The year __________ ______ _______ · ________ ____ ________ I-----:-----.:----

2, 310 i 70 I 331 

a Estimated. 

4,94() 
4,060 

16,000 
4,610 
4,720 
4,320 

11,200 
44,000 
82,100 
17,600 
5,590 
3,890 

203,000 

11,240 
4,550 
4,610 
4,000 
4, 310 
5,040 
5,95() 

36,100 
102.000 
2~, 400 
10,100 
7,140 

211,000 

8,200 
7 '300 
4;300 
3,890 
5,170 

13,600 
51,100 
40,500 
14,300 
7,500 

. 7,680 

163,500 

8,670 
6,430 
4,980 
5,300 
4,490 
5,810 

17,200 
78,700 
76,200 
19,600 
8,550 
5,440 

241,400 
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Monthly discharge of Weber River near Oakley, Utah-Continued. 

Discharge in second-feet. 

Month. 1-----;--------;----1 ~~r~~~!i~ 
Maximum. Minimum. Mean. 

----------------------1- ----1-----1------ -------
1914-15. October'_ __________ ___ __ _ ___ ____ ____ _ _ __ _ __ __ __ _ ___ ___ ____ 143 103 120 7,380 

November _ _ ___ _ __ _ __ ____ ____ __ _ __ ___ ____ _ ____ ___ __ ___ _ __ 103 _ _ _ _ _ _ ___ ___ 87.9 5,230 
December ______________ _____ ___ _______ ________ __ ~________ ____________ ____ ___ _____ 75 4,610 
January ___ c ________________ _ ______________________________________________ ._ ____ __ 80 4,920 

g~~&~~m-:=-==-=-=-==-=---=-=~mmmmmm-] 1, ~ ~ m ~~ m 
t~::;~:~::::::::::::::::::::::::::::: :::::: :::::: ::I---1-, ~ :1 1: l '--1'-4:-: ooo_¥k_O 

O,tob" ________ ________ ,,'':"~6: ______________________ J 100 I 75 1 82.3 

~~:::~:r~~~ = ====== = ====== === = = = = === = == == == == ==== ===== ===1 ___ ,, ____ ~~: __________ ~~ _ ~~: ~ 
January ___ --- ------ _ ------ -- _ -- __ --- --- --- _ -- ------------ ' ------ -- --- - ------------ 65.0 I February ____ ,,_ _ _ _ ___ _ _ _ __ _ __ _ _ __ _ __ _ _ __ _ _ _ __ _ ____ ____ ___ _ _ __ _ __ __ _ _ __ ______ _ __ _ _ _ 69.2 
1vlarch_ _ _ __ _ ___ __ ____ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ __ __ _ _ _ _ __ _ ___ 192 __ _ ___ ___ __ _ 102 
ApriL___ _ __ __ _ _ __ _ ___ __ _ ___ _ _ _ ____ _ _ __ _ ___ _ ____ __ __ __ ___ _ 775 124 301 
May ______________________ __ ____ ____ ___ __________________ 1,240 519 728 
June _ _ ___ __ _ _ ___ ___ _ ______ _ _ _ _ __ __ __ _ _ _ ___ _ ___ _ __ _ _ _ _ _ _ _ _ 1,940 707 1,310 
July ______ ___ _ _ _ __ _____ _ __ _ ___ _ _ _ _ _ _ _ _ _ _ _ __ _ ___ _ __ _______ _ 674 92 279 
August. __ __ ______ ____ ___ __ _ _ __ _ __ _ _ _ _ _ _ _ _ _ __ __ __ _ __ ______ 227 92 124 
September _______________________________________________ 92 75 79.6 

The year ___ ___ ___________ __ ____ ______ ___ __________ _ 1,940 
1====:=====1 

October _________________ ~~~~~~~~_______ _ __ ________ _ ___ __ _ 161 I 92 
November _ _ __ _______ __ ___ _ ___ ___ _ _ __ ___ ____ ___ _ ______ ___ ____ ________ 68 
December________________ ____ __ _ ___ _ ___ _______ ___________ 161 75 
January ________ _________ _____________ _____________________ • _____________________ _ 
February _. ___ ____ _______ ___ __________________________ ___ __________ ___ ___ __ _____ _ 
March _____________________________________________________ _____________________ _ 
Apr-iL____ _ __ _____ ___ _ _ _ _ __ _ _ _ _ __ _ _ __ _ _ __ __ _ __ _ ___ _ _ __ _ _ __ _ 358 75 
May ______________ __ ________ __ ___ __ ___ _____ ____ _ ____ _____ 995 161 
June_ ___________ _________ _ ___ __ _ ___ __ __ _ ___ ___ ___ ___ _ __ __ 2,760 642 
July______ ___ _______________ _ ____ _ _ ____ ___ _ ___ _______ _____ 1,840 260 
AugusL __ ____________________ -'____ __ __ ___ __ ______________ 222 101 
September. _ ___ _ __ _ ___ __ _ ___ _ _ _ _ __ _ __ __ __ __ __ ___ __ _ __ _ ___ 110 78 

276 

123 
95.7 
98.8 
49.0 
60 
70.9 

140 
541 

1,730 
·766 
136 
92.4 

The year____ ____ _______________ ____________________ 2,760 0 I 325 
1====1==== 

1917-18. October __ ____ _ ___ _ __ _ _____ _ _ __ _ _ _ _ __ _ __ _ _ _ _ __ ____ __ _ ___ _ _ 85 66 
November _ _ _____________ _ __ _____ __ _ __ __ _____________ ____ 78 ___________ _ 
December ____ . ___________________________________________________________________ _ 
January ____ __ __ ___ _____ _________ ___________ ___ __ _____ _____ ____ ____ ____ _______ ___ _ 

R;~~;~=====~==== === ==== == ==== == ==== == =============== == --------M~- ======= ==~~=I 
~i~~~m:m::-~-~--:~~-~: -~~~-~:~-~~~~~~~:mm: ~ 19 11 

Th. ""------;~;;~;;- - - - -- ---------- -- 2, no 1 ___ ------- : 

fiWr~: ~m ~~ :m:~ ~ -:~~: ~ ~ ~:~ ~ ~ ~ ~ ~-~: ~: ~: ~ ~ -m~ ~~ ~ ::: ::::: ;~:: :~: ~:: ~}~ I 
March_ _____ _ __ _ _ __ __ ___ ___ ___ _ _ _ _ __ _ _ _ __ _ _ _ __ _ _ ___ ___ _ __ 93 50 1 

F:!i~:~:~::mmmm~~~m-~~~-~~m~:~:~~~m~m~~ " ~ ~ I 
septe:::r ~:~~~~~~~~~~~~~~~~~ ~ ~~ ~~~~ ~~~~ ~ ~~ ~ ~ ~ ~ ~~~~ ~~ ~ ~~~I 1,:~ 1 _________ ~~ _i 

a Estimated. 

77.5 
74.9 
66.0 
66.0 

a62.0 
78.8 

134 
525 

1,120 
147 
75.0 
62.6 

207 

102 
64.0 
65 
50 
56.3 
60.3 

164 
791 
416 
97.7 
64.7 
68.3 

167 
J 

5,060 
5,43() 
5,570 
4,000 
3,980 
6,270 

17,900 
44,800 
78,000 
17,200 
7,620 
4,740 

201,000 

7,560 
5,690 
6,080 
3,010 
3,330 
4,360 
8,330 

33,300 
103,000 
47,100 
8,360 
5,500 

236,000 

4,770 
4,460 
4.060 
4, 060 
3,440 
4,850 

. 7,970 
32,300 
66,600 
9,040 
4,610 
3,720 

150,000 

(i,270 
3,810 
4,000 
3,070 
3,130 
3,710 
9,760 

48,600 
24,800 
6,mO 
3,980 
4,060 

121,000 
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Monthly discharge of We~er River near Oakley, Utah-Continued. 

Month. 

Discha.rge in second-feet. 
Run-off in 

1-----.-----,----1 acr~-feet. 

Maximum. Minimum. Mean. 

1919-20. October _ _____ ____ _ __ ___ _________ __ _ ______ _ ___ __ _ ____ __ ___ 115 62 91.4 5,62(} 
November ______________ ____ ______________ --- ___ __ _ _ _____ 84 69 
December _______ __ ____ __ ___ ____ __ ____ __ ____ _ ___ __ _ __ __ __ _ 76 ___________ _ 75.9 4, 52!) 

55.8 3,430 January ____________________________________ _____________________________________ _ 
February ______ " ______ ____ _____ ___________________________ ___ _____________________ _ 
March _________ ___ ________________ ___ ____ ~ _______________________________ ____ ___ _ 

56.2 3,460 
62.0 3,570 
65.1 4,000 

ApriL_____________ __ ___ ____ __ __ ___ _ ____ __ ___ _ __ ____ _ __ ___ 141 69 90.9 5,410 
May ___________________________________________ __________ 2,040 170 

~~;.-_:============== ================================= ==== 2, ~t~ r~i August-_____ ___ __ __ ___ _________ _ __ _ ____ __ ____ __ __ _ _ __ _ ___ 170 93 
September _ __________ ____________________________ ________ 93 76 

961 59,100 
1,330 79.100 

273 16; 800 
120 7,380 
85.3 5,080 

The year __________________ . ____________________ ___ _ 272 197.000 

WEBER RIVER AT DEVllS SLIDE, UT All. 

LOCATION.~In SW. t sec. 19; T. 4 N., R. 4 E., 300 feet north of hotel and 500 feet 
downstream from highway bridge at Devils Slide, Morgan County. Lost 
Creek enters from right a quarter of a mile above station. 

D.RAINAGE AREA.-l,090 square miles. 
RECORDS AVAILABLE.-February 1, 1905, to September 30, 1920. 
GAGE...-Vertical staff on left bank just above cable, installed September 21,1915, 

at same site and datum'as inclined staff used March 9, 1912, to September 20, 
1915. Original gage used February 1, 1905, to March 8, 1912, was an inclined 
staff at same datum, but on opposite bank of river. Read by A. E. Lucas. 

DISCHARGE MEASUREMENTS.-Made from cable or by wading. 
CHANNEL AND cONTRoL.-Bed composed of gravel and sand; shifts occasionally. 

One channel at all stages. 
ICE.-Stream does not freeze at this point, but there is occasionally a little shore 

ice; stage-discharge relation not seriously affected. 
DIVERSIONS.-A number of canals divert water from Weber River and tributaries 

in the vicinity of Oakley and Kamas for irrigation and domestic use. 
REGuLATION.-None, other than diversions for irrigation. 
AccuRAcY.-Records good. 

Monthly discharge of Weber River at Devils Slide, Utah. 

Discharge in second-feet. 

Month. 1--------,----1 ~~~~!i~ 
Maximum.1 Minimum. Mean. 

---------------------1-----1----- - -- ----
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Monthly discharge of Weber River at Devils Slide, Utah-Continued. 

Month. 

Discharge in second-feet. I 
�-----,-------.- Run-off in 

acre-feet. 
Maximum. Minimum. Mean. 

-------------------------~-------·I--------I----,I----------' 

1905-6. 

¥~~~r:~~~:::~~:~:::~~~~~~~:~~:~~~~~:~:~:~~~~~~:~j l~ I~ !!l 

1l~,;;;~;;~;;;;;;;;~~;;;;~~;;~;~;;;;;;:::;~;;;~;~;~ 1 t II I l; i ! 
7,071 
9,342 
6, 887 
8.920 
8,720 

20,100 
47,700 

102,000 
110,000 
29,100 
16,500 
16, 700 

383.000 The year ___ _____ _____ _____________ ______________ __ -'----3,-1-50-'1------7-3-1---5-29-1 

~~~:;;;;~:~:;H·,~7:~y;:~;;:;H;;~;;HI ~m I m I I'~ 1;=. ==,l=t=m 

~~~=================== ==== == === = ====== ===== ========= ==== ~: !~g i~~: ggg July _ _ ________ ___ ____ _ ____ __ __ __ __ ____ _ ___ _______ ___ _ __ __ 1,600 98,4'00 I 4:620 I 1,530 
3,420 1,730 

I 599 
August. _ _ ____ ________________________ __ ____ _________ ____ 382 23,500 
September _ _________ ________ _ _ __ ____ ___ _ ________ __ ___ ____ 280 ! 16,700 

2,790 
I 655

1 

261 
I 395 217 

-----
The year.__ __ __ _ _ __ ____ ___ _ _ ___ _______ _____ ___ ___ 945 ! 685,000 I 4,620 I' 161l 

1907-S, October _______________ ~ _____________________ ____________ _ 
November ___________ ______________________________ _____ _ 

Pa~~:~:==== == = = = = = = = = == = = = ~= = === = = = = = = = = == == == = = = = = = = = = February ______________________ __ _______________ __ ______ _ 
March ______ ____ ________________________________________ _ 
ApriL _______ _______ . ___________________ _____ ___________ _ 
May ____________ __________________________ ___ _______ ' ____ _ 
June __________________________________________ __________ _ 
July _____________ __ ________ ___ ______ _________ __ ______ ___ _ 
August. __ .. __ ______________________________ ____________ _ 
September ____ ___ _________________________ . _____________ _ 

I 
I 

305 \ 217 
261 217 
305 ' 217 

i 261 I 217 
I ffi l 

217 

! 
175 
261 

I 977 545 
I 2,110 773 
I 1,050 217 
! 

~:~ I 217 

I 217 

The year ______ __ _____________ ______ ______ ___ __ ,-- __ _ 

1905-9. October ______________ __ _____ ___ _____ ___ _ " ______ ______ ___ _ 

! 2,110 i 175 

i I 
i 443 ! 261 

~~~n~mm~~~~~~~~~~::~~~~~~~~: · ~~~:~~~~~~~~~· i JII m I 

~~~~:~j~~:j~:~:·~:H~~~·:~m::~E~~·:~j~::~J ~ mi l; m II 

i 305 ' 217 

I 
271 [ 16,700 
258 ' 15,400 
240 : 14,SOO 
226 ' 13,900 
229 ' 13,200 
317 ' 19,500 
440 ' 26,200 
778 ! 47,SOO 

1, 280 : 76, 200 
561 34,500 
252 ' 15,500 
264 i 15,700 

-----
426 i 309, 000 

330 ! 20,300 
262 : 15,600 
248 : 15,200 
667 41,000 
307 17,000 
426 ' 26.200 

1. 480 ! 88, 100 
3, 260 ! 200, 000 
3, 460 ' 206, 000 

971 ' 59,700 
418 25,700 
494. ; ___ 29_,_400_ 

1,027 i 744,000 The year. ______ _______________ . ______ __ ____ ______ __ !===5,=1=20=!::::::2-1=7~ ~ 

~~~~bei==============~;~~~~========================= \ 833~0~~5 I, ~g~ ~~~ ! ~:~~ December__________________________ __ __________ _______ ___ 305 305 [ 18,800 
January_____________ ______ ______ ___ ________________ ___ ___ 349 1 305 319 19,600 
February _ _ _ _________________ __________ _ ___ _____ _ _ _ _ __ ___ 395 I ~10135 348 ' 19,300 
March___________ ____ _____________________ ________ _______ 1,550 , 1,320 i 81,200 

~~~l===================================================== 1 t ~g I I':~ l;~! ! I~:!l 
~~i~;~~~::~::~~~~~:~::~::~:~:~~:~~~~:~~~~~:~~::~~~~~~ "Ii I lU __ t_~:___ ~: ~!g 

The year _________________________ __ _______ ____ " ____ j--2-,-55-0-1---10-6-1=-594 i 429,000 
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Monthly discharge of Weber River at Devils Slide, Utah-Continued. 

Discharge in second-feet . 

Month. ~~r~~~!l~ 
_____ _ . __ ._. __ _ .________ ___ Maximum. ~inimum'l Mean. li -___ _ 

OctobeL _______________ ~~~~~~~_________________________ 190 132 168 i 
November. _ ________ ____ ___ ________ _______ _ ______________ 190 190 190 
December_____ __ _____ _____ ____ ___________________________ 262 190 198 
January____________ _______ ____ ________ __ _____ ____ __ ______ 2,270 190 290 
February _ __ ___ _ ________________________________ _________ 2,070 265 399 
March _ _____ __ _ ___ ____ __ _ __ __ ____ ____ _ ____________ __ ___ __ 1,600 265 531 
ApriL________ ___ _ ___ ___________ ____ _____________ __ __ _ _ __ _ 1,090 472 593 

May ---------------------- ------------------------------- 1,600 870 I 1,190 June_ ___ _____ ____ _ __ __ _____ ___________________ _____ ______ 2,070 525 1,350 
July ____ _ _ _ _ _ __ _ _ __ _ _ _ _ _ _ __ _ ___ _ ____ __ _ _ __ _ __ _ _ ___ _ __ __ __ _ 495 157 218 
AugusL _____________________________ ~ ____________ .______ 157 80 119 
September. ___ __ ___ _ __ _____ __ __ _____ ___ __ __ __ _ ____ _____ _ _ 103 80 82.3 

The year _____ ___ __ ~~~~~~~~--------·-- - -------- ~ -----~~I 80 I 444 

1:1 
:!::;:: i: !: Ii:: I I I: :i:::~!!: i:::: I:::::! i: :::= I ::::::::~: I:::::::: ~: I :i· , I 

3,910 I 740 
- 408 

288
1 

The year. ________________ __ ______ _ , ______ ___ _____ _ 3,910 

1912-13. October _____________________ ______ ____________ __ c ______ _ 500 November _____________________________________________ _ 344 December __ ______ _________ __ _________ _____ _____________ _ 288 January _______________________________________ ________ _ _ 193 February _______________ _______________________________ _ 178 March _____ __ __ ____________ ____ ____ __ ______ _______ ___ __ _ 1,010 ApriL __________________________________________________ _ 2,460 May ____ ________________________ __ ______ __ _____________ _ 1,650 June ___________________________________________________ _ 1,650 July __________________ ___ __ ____________________________ _ 855 
AugusL ___ __ -- _ - -- -- -__ -- -- -- __ ---- __ _ - --- --___ -__ -- ___ _ -I 535 September _________________ ___ _______ _________ ____ ____ _ _ 265 

The year _________________ __ _______ _________ __ _____ _ 2,460 

1913-14. 

~I 
500 
320 
258 

~I 
560 
495 
722 

2,080 
3,420 

October ____ __ __ _______________ _________________________ _ 
November __________________ ____ ___ ~ ___________________ _ 
December ___________________ __________ _______________ __ _ 
January ___ ________________________ ~ __________________ __ _ 
February __ ______ __________________ _____ __________ _____ _ 
March __ __________________ . ______________ _________ . _____ _ 
ApriL __________________________________________________ _ 
May _______________ ____ ________________ ____________ ____ _ 

2,740 
695 

June ___________________________________________________ _ 
July __ ___ ___ _____ __ ______________ ____ __ __ ____ ____ c ____ __ _ 
AugusL ________________________________________________ _ 557 September _________ _________ ___________ __________ _' _____ _ 

- 142 

The year. _____________ ~ __ ___ ______ __ ____ _____ ___ _ _ 3,420 i 
1914-15. October _____________ ___ __________ _____ __ __ _____________ _ 545 

November ___ ___ ____ ___ ____________ .--------------- ____ _ - 244 December ______________________________________________ _ 227 January ___ __ ___________________________________________ _ 235 February _______________________________________ __ _____ _ 
- 280 March ________ __ ___ __ ___ ___ __________ ___ _______________ _ 617 ApriL ________ __________________________________________ _ 849 May __________ __ ______ ________________ ____ _____________ _ 786 June ___________________________________ ~ _______________ _ 1,430 July ______________________________________ ________ ______ _ 273 August _________ ______ __ _____________ __ _____ ________ ____ _ 75 September _____________________________________________ _ 182 

The year _____________________ __ ___________________ _ 
1,430 I 

796 
187 
202 
211 

------------

211 
201 
128 
105 
114 
144 
595 . 
725 
274 
144 
135 
185 

105 

233 
188 
115 
145 
136 
244 
560 

1,440 
575 
330 
88 
95 

88 

152 
158 ' 

i~ I 
176

1 188 
380 ! 
273 1 

320 I 

~ I 48 

510 

278 
271 
170 
156 
154 
252 
992 

1,130 
765 
377 
219 
232 

417 

302 
269 
191 
242 
224 
476 

1,320 
2,380 
1,540 

425 
182 
112 

640 

280 
206 
159 
178 
216 
316 
597 
482 
891 
117 
65.2 

129 

302 

10,300 
11,300 
12,200 
17,800 
22,200 
32,600 
35,300 
73,200 
80,300 
13,400 
7, 320 
4,900 

321,000 

9,530 
9,340 
9,650 
8,610 
9,200 

16,000 
37,000 
99,000 

122,000 
18,900 
16,200 
14,200 

370,000 

]7,100 
16,100 
10,500 
9,590 
8,550 

15,500 
59, 000 
69,500 
45,500 
23,200 
13,500 
13,800 

302,000 

18,600 
16,000 
11,700 
14,900 
12,400 
29,300 
78,500 

146,000 
91,600 
26,100 
11, 200 
6,660 

463, 000 

17,200 
12,300 
9,780 

10, 900 
12,000 
19,400 
35,500 
29,600 
53,000 
7,190 
4,010 
7,680 

219,000 
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Monthly discharge of Weber River at Devils Slide, Utah-Continued. 

Month. 

1915-16. 

Discharge in second-feet. 
Run-off in 

1-----,------,----1 acre-feet. 
Maximum. Minimum. Mean. 

October_____________________________________________ _____ 102 75 82.3 . 5,060 
November _______ e_______________________ _________ _______ 112 75 91.2 5.430 
December _______________________________________________ , ____________ ____________ 90. 6 5.570 
January __ _______ ___________ ____ ___ ___________________ __ __ _ ___ __ __ _ ___ ___ ____ ___ __ 65. ° 4,000 
February __________ ._______ _ __ ___ ___ ______ ___ ________ ___ __ ___ _ __ _ _ ___ _ _ _______ _ __ _ 69. 2 3.980 
March___________________________________________________ 192 ____________ 102 6,270 

~ili--m~:~~:~-~~~~~~---m:--~mm!-wm:~~~ :;~ I· l§ 1, ~ 6 if I 
The year ________________________ ·______________ _____ 1,940 1-__ -_-__ -__ -_-__ -_-_1--2-76-1'---20-1-,()()(}-

1916-17. October _ _ _ _ __ __ _ ___ __ _ _ _ _ ___ ___ _ ___ _ __ _ ___ _ __ _ ___ __ _ _ __ _ _ 21, ()()(} 
November._ _ _ _______ __ ____ _____________ __________ _______ 14,300 
December ____ ___ ____ _________ __ _ __ __________ _____________ 12,900 
January ______ ______ __ __ ______ ___________ ____ ___ __________ . 10,000 
February _ _ _ __ _ __ _ _ _ _ _ __ _ _ _ __ _ _ _ _ __ _ __ ____ ____ _ ____ __ ___ _ 10,600 
March_ __ _ __ ___ ______ ___ _ ___ ___ ____ ____ __ ________ ______ __ 13,800 
ApriL _________________ ._______________ __________ _________ 63,100 
May __________ ____ _ ::.____ ____________ _________ ___________ 145, ()()(} 
June_ __ _ _ _ __ _ __ _ __ _ __ _ _ _ _ _ __ _ __ _ ___ _ _____ ____ _ __ _ __ _ __ _ __ 173.000 
July _ _ _ _ _________ __ ____ __ ____ ___ __ _______________ _ _______ 58,500 
August_ _ _ _ _ ___ ___ _____ __ ______________________ __ _ _______ 19,700 
September _ ______ __ __ ___ _________________ _______ ________ _ 11,700 

1-----1-·----1-----1-------The year _ _ __ _ ___ __ _ ____ ______ _ __ _ __ _ _ _ _ _ _ _ _ _ _ _ __ ___ 549,000 

1917-18. October _________________________________ __ ____ __ ________ _ 
November _____ ___ __ __________ ______ __ ____ ______________ _ 
December ____ _______________ ___ ________________ _________ _ 
January _________ __ _____________________ ___ __________ __ __ _ 
February __ ~ ____________________ ~ ___ . ____________________ _ 
March ___________________ __ _____________________________ _ 
ApriL __________ ____ __________________ ___________________ _ 
May _________ ___________________________________________ _ 
June ___________________ _________________________________ _ 
July ________________________________________________ ___ _ _ 
August- ___________________________ ___ _________________ __ _ 
September _____ ___________ __ __ _________ __________ ___ ____ _ 

The year ____ ____ ____ ___ ____ __ _____________________ _ 

1918-19. 

1=====i:====1 

1------1-----1----

1====1'====1 

12.600 
13,800 
14,300 
12,400 
11,100 
25,600 
31,800 
51,600 
77,400 
12,400 
5,270· 
5,950 

274,()()(} 

October ___________ __ _____________ __ _______________ ______ _ 339 153 244 15,000 
November __________________________ ____________ ________ _ 280 159 227 13,500 December _____________ ____________________________ _____ _ 394 --- ---- --.- ... 186 11,400 January __________________________ _______________________ _ 140 99 125 7.690 February ________________ -" __________________________ __ __ _ 153 121 133 7,390 March _______________ ___________________________________ _ 875 113 350 21,500 ApriL ___________________________________________________ _ 926 315 560 33,300 May ____________________________________________________ _ 1,630 738 1,090 67,()()(} 

~i~~i:~:~:~:~::::~:::~~~~~:::~:~:~~:~~:~::~:~::~~~:~ i 
1,050 51 376 22,400 

57 38 43.9 2,700 
159 34 50.2 3,090 
94 31 69.3 4,120 

1----The yea!'. ____ __ ____________________________________ 1---1,-6-30-!----3-1-1----289 209,000 

1919-20. October __ ____ _ _ ___ _ __ __ _ ___ ___ ___ __ __ __ __ __ __ __ ____ ___ _ __ 243 105 185 
November __ _ _ __ _ __ __ __ __ __ _ __ _ ______________ __________ __ 271 133 230 
December._____________ __ _______________________ ____ _____ 239 121 166 
January _ _ _ _ _ _ __________ _ __ ___ _ ___ _ _ __ _ _ __ ___ ____ ______ __ 159 105 139 
February _ _ _ _ __ __ _ ___ ____ ___ ____ ____ _______ ______________ 315 127 176 
March _______________ _________________________ _________ -- 499 1531 246 
ApriL______________ _____________________________________ 1,410 190 616 
May _____ _ _ ____ ___________ ___ _ __ _____ _____ ______ _________ 5,500 1,050 3,060 
June__ _ _ ______ _ ______ __________ _ ____ ______ ______ _ ________ 3,250 689 1,710 
July _______ __ _ ____________ _ ____ _ __ _______ __ ______ _ __ ___ ___ 665 127 236 
August. ________________________________________________ -- 257 151 1 190 
September _______________________________________________ 1 ___ 2_3_2_1 ____ 1_36_

1 
___ 1_81_ 

The year______ _____________________________________ 5,500 105 596 

11,400 
13,700 
10,200 
8,550 

10,100 
15,100 
36,700 

188,000 
102,000 

14, 500 
11,700 
10,800 

433,000 
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JORDAN RIVER BASIN. 

JORDAN RIVER NEAR LEHI, UTAH. 

LOCATION.-In sec. 25, T. 5 S., R. 1 W., 800 feet below pump house ,at outlet of 
Utah Lake and 4 miles southwest of Lehi, Utah County. 

DRAINAGE AREA.-2,570 square miles. 
RECORDS AVAILABLE.-May 30 to December 31, 1904; July 22, 1913, to Septem­

ber 30, 1920. 
GAGE.-Vertical staff in stilling well on right bank about 25 feet above bridge 

January 6, 1914, to September '30, 1920; read by W. A. Knight. Gage used ' 
May 30 to December 31,1904, and July 22,1913, to January, 5, 1914, was 
vertical staff nailed to upstream side of right bridge abutment; same datum 
1904-1920. 

DISCHARGE MEASUREMENTS.-Made from cable about 400 feet above gage or by 
wading. 

CHANNEL AND CONTROL.-Bed composed of clay and hardpan. Banks clean 
and low; not subject to overflow. One channel at the gage. Area slightly 
constricted below by highway bridge. Slope is very flat and stage-discharge 
relation may be slightly affected when flashboards are placed on the old 
impounding dam in Jordan Narrows, 6 miles north of the station (12 miles 
by river). 

ICE.-Stage-discharge relation seldom seriously affected by ice. During unusually 
cold weather, however; the river sometimes freezes over below station and 
the open-channel rating is not applicable. 

DIVERSIONs.-None above the station. In the Narrows about 6 miles north 
(several miles farther by river) a number of large canals divert for irrigation 
in Salt Lake Valley and for use by the smelters, etc., in the vicinity of Garfield. 

REGuLATIONs.~During the irrigation season, when the natural flow from Utah 
Lake is inadequate for the demands below, water is pumped from the lake 
into Jordan River. A pumping,plant with a capacity of about 800 cubic feet 
per second is at outlet of lake, 800 feet above gage, and is owned and oper­
ated by various companies interested in the stream. 

AccuRAcy.-Stage-discharge relation not permanent, because of slight shifts 
in control, variable effect of wind on both river and lake, increased velocities 
due perhaps to pumping, and possible backwater from flashboards on dam 
at Jordan Narrows. Records fair. . 

Monthly discharge of Jordan River near Lehi, Utah. 

Discharge in second-feet. i 
Month. 1-----------'1 Run-off in 

I acre-feet, 

Maximum. Minimum. _M_ea_n_. -11,----
1904. I 

May 30-3L______________________________________________ 414 250 304 II 18,090 
June_______________ ____________________________________ __ 440 371 422 25,110 
July ____ _________________________________________________ 440 354 410 25,210 

l~!tti~-:~-~~:-~ :~-~--:~~: ~~~~ ~~ ~ ~:~~: ~~~:~~-:~: I ________ i~ _________ ~~ _____ ~. :_ I--,:_f_~_g 
1913. ! 

11,500 
37,300 
27,900 ~!t~l~L~===:========================:===============:== E~ i~ I ~~ I 

The period _________________________________________ - -- --- ------ --- -- ---c- -- :=--=-=--=-'-=-=--:JJ= ==76=,=700= 
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Monthly discharge of Jordan River near Lehi, Utah-Continued. 

Discharge in second-feet. 
Month. Run-of! in 

1------,-----;-----1 acre-feet . 
. Maximum. Minimum. Mean. 

1913-14. October ______ ____ __ __ _ _ ____ _________ ___ ___ ___ ___ _ __ _ ___ __ 145 112 130 7,990 
Novemqer ___________________ ~ ____ _ ___________ _ __ _ _ _ _ __ _ _ 154 42 78.4 4,660 December ______ ________________________________ • _ _ _ __ __ _ _ 137 64 104 6,400 January _______ • __ _ _ _ _ __ _ _ _ _ __ _ _ _ _ __ _ _ _ _ __ _ __ _ __ _ _ _ _ __ _ _ __ 407 131 203 12,500 
February ______________ ______ • __________________________ • 482 389 430 23,900 March ______________ • __ __ _ _ _ __ _ _ _ _ __ _ __ _ __ _ __ _ _ _ _ _ _ _ _ __ _ _ 521 367 494 30,400 ApriL _______________________________ ._ _ ___ __ _ __ ___ __ ___ __ 646 515 578 34,400 May . __________________ ______________________ ._ ___ _ __ _ _ _ _ 794 
June ________________ .__ ______ ________ __ ______ __ _ ___ __ ___ _ 787 
July __ _ _ _ _ _ ___ _ __ _ _ __ _ _ _ _ _ ___ _ ____ __ __ _ _ __ _ _ _ ___ _ _ _ _ _ _ _ __ 730 
August.__ _ __ _ __ _ _____ _ __ _ __ _ __ _ _ _ _ _ _ _ _ _ _ __ _ ___ _ __ _ _____ __ 646 
September _ __ __ _ _ _ _ _ _ _ __ _ __ __ _ ___ _ __ _ ___ __ _ _ __ _ _ _ _ ___ ___ _ 644 

The year __ • _______ . _______________ ___ ___________ ~ __ 1----794- '1-----1----

511

1 

705 43,300 
699 751 44,700 
425 625 38,400 
463 555 34,100 
312 521 31,000 

421 431 312,000 

1914-15. October ___ _ __ ___ _ ___ _ __ __ _ _ _ _ _ _ _ _ _ __ _ _ ___ _ __ _ _ __ _ _ _ _ _ __ __ 352 112 208 12,800 November __ ___ ___ _____ __ _________ __________ ____ __ _ _ ___ __ 112 112 112 6,660 
Decembef. _______________________ _________________ ._ _ _ __ _ _ 457 
January____ ______ __ _ _ __ __ ____ __ _ ___ _ ___ _ ___ ___ _ ____ __ ___ _ 484 

112 266 16,400 
450 468 28,800 

February _________ : __ __ _ ___ ______ _ ___ _ _ _ ____ ______ _ ______ .'594 484 . 546 30,300 l\IIarch_ __ ____ __ ___ ___ ___ ___ __ _________ __ _ _ ____________ _ __ 642 596 623 38,300 ApriL __________ ._ _ __ _ _ __ _ __ __ __ ___ _ _ _ _ _ _ _ __ ____ _ _ _ _ _ _ _ _ ___ 656 463 624 37,100 May ___ ___ ___ ____ __ ___ _ __ __ __ ___ ___ ______ _ ______ _ ____ ____ 646 425 602 37,000 June _ _ __ __ _ ___ ______ ___ __ _ _ __ _ _ ____ _ __ _ ___ ___ ____ ___ ___ __ 710 472' 642 38,200 July _____ ____________________ _________________ ; _____ _____ 755 662 707 43,500 
August.__ _____ ___ _____ _ __ __ _________ _ _ _ _ __ ______ _____ ____ 676 431 644 39,600 
September _ ___ _______ __ __ __ __ ____ _______ __ _______________ 640 247 456 27,100 

1-----1-----1----
The year___ ______ _ _ _ ___ _ ___ ___ __ _ _ __ __ __ _____ ___ _ __ 755 112 491 356,000 

1====1:====1 
1915-16. October _ __ _ ___ _ _ _ __ _ __ _ _ _ _ ___ ___ _ _ _ _ _ __ __ _ __ __ __ __ __ _ ___ _ 284 228 233 14,300 November _____ _________________________________________ • 230 68 117 6,960 DeCf)mbef. ____________ . _.____ ___ ___ _ ___ _______ ____ __ _ ____ 120 28 90.2 5,550 

January ___ _ ___ _ __ __ _ _ _ _ _ _ _ _ __ _ __ _ _ _ _ _ _ _ _ __ _ _ __ __ __ _ _ _ _ _ _ _ 142 35 90.6 · 5,570 
February _ _ ________ __ ________ _ __________ __ __ __ _ ___ ___ __ _ _ 347 144 262 15,100 March _ _____ __ _ __ _ _ _ _ _ ___ ___ ___ _ _ _ ___ _ _ __ _ __ _ ___ __ __ __ _ __ 474 303 389 23,900 
ApriL ____ ___ :______ __ _ _ __ ______ ____ _______ ___ ___ ____ ___ __ 716 392 515 30,600 
May ______ ___ _________________ ___ __________ ______________ 597 464 565 34,700 
June _______________________________________ .__ ____ ___ ____ 702 534 612 36,400 
July _______________________ ~_ ________ __ ____ __ _ ____ __ _ ___ _ 755 648 704 . 43,300 August_ __ __ __ __ _______ ___ __ _ _____ _______ ___________ ______ 726 640 673 41,400 
September _ ___ _________________ ___________________ __ _____ 652 338 563 33,500 

1-----1------1-----The yeaf. ___________ '___ ___ __ _ ____ ______ _ __ _ __ _ _____ 755 28 402 291,000 
1======1======1===== 

1916-17. October.__ __ _ ___ _ __ _ __ _ ____ ___ __ _ _ __ _ _ _ _ _ __ _ ___ _ __ _ _ __ _ __ 308 126 178 10,900 
November _ _ ___ ________________ ______ _ _ __ _______ __ __ __ ___ 209 114 168 10,000 
December ____________________________________________________________ _ 132 165 10,100 
January___ _ ______ _________ _ __ _ _______ _______ __ _ _ ___ ___ ___ 331 206 293 18,000 
February _ _ ___ ___ ___ _ _ __ __ _ ___ _ __ ___ _ _ __ __ __ ____ __ __ _ _ _ _ _ 465 
March_ _ __________ ______ ___ ____ ____ __ _ _______ _ ____ __ _____ 514 

319 373 20,700 
457 492 30,300 

ApriL ____ ___ ______________ ____ ___ ____________ _ ._ _ _ __ _ __ _ _ 639 498 549 32,700 May _ _ ____ __ _ _ __ __ _ _ _ _ __ _ ___ _ ___ __ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ 862 540 731 44,900 June ______________________ ___________________ ________ ~ __ _ 922 -720 880 [,2,400 
July _____ __ ___ ___ _ ___ __ _ ___ _ _ _ _ __ _ ___ _ __ ____ _ _ _ _ _ __ __ _ _ __ _ 922 692 794 48,800 
August.____ _ __ ___ _ __ _ _ __ _ __ ___ _ __ _ _ __ _ _ _ _ _ __ ___ _ __ _ _ __ __ _ 724 560 642 39,500 
September _ _________ _ _ __ ___ _ ___ ___ _ __ _ _ __ ___ _ _______ ___ __ 564 408 513 30,500 

The year ________ ___________________ __ _____________ _ 922 114 482 349,000 
1=====1=======1===== 

1917-18. Octvber _________________________________________________ ._ 564 408 477 29,300 
November _______________ "___ ___ _________________________ 484 446 472 28,100 

~tf:{~_~-~~~~~~l-~-mmm-mm:l~~mlml~lH m 
i~i~si~~== === =========~=== ==== === ======= = === == ==== = == = = ==1 ~g~ 

446 509 31,300 
496 566 34,800 
604 624 34,700 
604 686 42,200 
604 712 42,400 
594 658 40,500 
604 662 39,400 
644 678 41,700 
624 640 39,400 

September __________________ ___________________________ -- I 622 196 452 26,900 

The year. ________________________________________ ~ _1---7-5-3 -1-----1-=-=-=-:::=,====== 196 594 431,000 
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Monthly discharge of Jordan Rioer near Lehi, Utah-Continued. 

I 

Month. 
Discharge in second-feet. 

I Run-off in 
�----~----:----I acre-feet. 

Maximum. Minimum. Mean. I' 

-------------------------1------1------1---- -----1 
1918-19. October __ ________ ________________________________ _______ _ 

November _____________ ______ __ ____________________ ___ __ _ 
December _____ ~ _____ ____ ___ ________________ __ ________ ___ _ 
January _________________ __ ___________________________ ___ _ 
February _______________________________________________ _ 
March _________________________________________ _____ ____ _ 
A.priL ____________________________________ " __ ____ ________ _ 
May __ _________ __ __________ __ _______ __ ____ ____ _________ _ _ 
June ____________________________________________________ _ 
July _____________________________________________________ _ 
August ______________________ __ " ___ __ ____________________ _ 

-September _______ ___________ _________________ ___________ _ 

The year ___ ________ __ . ______________ __ __ ___ ~ _______ _ 

1919--20. 

149 174 
154 167 
172 215 
138 178 
203 274 
383 412 
410 471 
471 697 
625 753 
712 760 

0 533 
0 519 

1----

I=============i====== 0 , 430 

I 10,700 
9,940 

13,200 
10,900 
15,200 
25,300 
28,000 
42,900 
44,800 
46,700 
32,800 
30,900 

311,000 

October._ _ _ ________ _ __ _ _ ____ ____ ____ _ ___ ___ _ ___ __ __ ___ __ _ 453 2, i40 0 44.5 November _ _ _ _______ __ __ __ ____ _____ ____ __ __ __ ____ ____ _ ___ 0 0 0 0 December _____ ____ __ __ __ ____ ____ _____ ____ __ ____ ______ ___ _ 0 0 0 0 January _________ ______ .- __ __ __ _ _ _ _ _ _ _ ____ __ _ ___ __ __ _ _ ____ 0 0 0 0 February _ ___ ______ _ ____ __ _ ___ _________ ______ ____ ____ _ ___ 0 0 0 0 March_ _ ___ ____ __ ____ _ ___ ____________ ________ ________ __ _ _ 0 0 

K~~J,mmm~mm~~~~~m~~~::~:~~~m~~~m~ml ___ !_J_. _____ I----1 ___ ~_:_&_: 
0 0 
0 0 
0 314 

712 768 
762 787 
656 750 
271 566 

The yeaL __ ~-- - ------ --- --------------------------1 812 1 196,000 0 270 

SUMMIT CREEK NEAR SANTAQUIN. ,uTAH. 

LOCATIoN.-In sec. 12, T. 10 S., R. 1 E., at power plant of Utah Power & Light 
Co., 1 mile from Santaquin, Utah County. 

DRAINAGE AREA.-27.5 square miles. 
RECORDS. AVAILABLE.-March 8, 1910, to September 30, 1916. 
GAGE.-Hook gage at a 4-foot, 'rectangular, sharp-crested weir with complete 

end contractions, in the power-plant tailrace, and a vertical staff above a 
similar 5-foot weir in the main creek; there is also a vertical staff fastened to 
a cottonwood tree on left bank of creek about 250 yards above the power 
house. 

DISCHARGE MEASUREMENTs.-Made by wading. 
CHANNEL AND CONTROL.-Bed of rocks and coarse gravel; may shift slight1y. 

Banks high and clean. Controls for both gages formed by weirs. One 
channel at all stages at upper gage in creek. 

ICE.-Stage-discharge relation not seriously affected by ice. 
DIVERSIONS.-Above all irrigation diversions. 
REGULATION.-Flow may be affected at times by operation of power plant. 
ACCURACY.-No definite information. 
CooPERATION.-Record of daily discharge furnished by Utah Power & Light Co. 



220 WATER POWERS OF GREAT SALT LAKE BASIN. 

Monthly discharge of Summit Creek near Santaquin, Utah. 

Discharge in second-feet. 

Month. 1-----;------,-----1 ~~r~:~!l~ 
Maximum. Minimum. Mean. 

1910. March_ _ ___ _ __ ___ __ ___ _ ____ __ __ ____ __ ____ __ _ ___ _ _ ____ __ _ _ ___ __ _ ___ __ _ _____ _ __ ___ _ 18 
ApriL_ __ _ ____ _____ ___ _____ ______ _ _____ ______ _ __ ___ _ __ __ _ 121 17 51 

~~!=====================~= == ========== ============= ===== Irs t~ g~ 
~:f,::~~;1~::::::: :::: ::: :::::::::::: :::-:: :-::: -J _ _ _ _ __It_ _ _ _ __Ii _______ ~ __ _ 

805 
3,030 
4,000 
1,260 

787 
621 
575 

11,000 
====1==== 

191{}--1l. October __________ ____ ___ ___ __________ ' ___________________ _ 
November __ ' ___________ _________________________________ _ 
December ____ , _______________________________ _____ ______ c 
January ________________________________________________ _ 
February ___ ____ ____ _____ _____ _ ' ________________________ _ _ 
March _________ ____ ____________ _________________ __ ____ __ _ 

tfa~l_-_____ ~ ~: == == == = = = = = = = == = = == = = = = = = = = = == == = = === = == = = = == = June ______________ ___ ___ _______ _________ ______ ____ ____ __ _ 
July _____________________ ____________________________ ~ __ _ 
August. __________________ ______________________________ _ 
September ________ ' ______________________________________ _ 

The year __________________________________________ _ 

13.0 
8.3 
7.5 
8.1 

10.3 
8.6 

16.1 
23.1 
21. 5 
9. 8 
7.5 
7. 3 

23.1 

8.3 
7.5 

'5.2 
6.2 
5.5 
6.6 
7.4 

13.5 
9.8 
7. 7 
6.3 
6.1 

5.2 

9.03 
7.80 
6.85 
7.1 
6.9 
7.4 

10. 2 
20. 0 
14.8 
8. 8 
6.8 
6.3 

9.33 

555.0 
464.0 
421. () 
437. Z 
385.6-
455.6 
608.7 

1,231.2 
879.7 
540.1 
416. [) 
376.5 

6,770.0 
1=======1=========1======1====== 

1911-12. 
5.7 6.2 October________ ________ ___ _________ ___________ _____ _____ _ 6.7 382.2 
2.3 5.4 November _____ ______ _____ ___________ .. ___________________ 7.4 323,3 
4.5 5.6 December __________ ____________ _________________________ 7.8 345.7 
4.0 5.3 
4.5 5.1 
3.6 5.5 
6.0 8.0 
7.9 56.2 

January __ ---- -------- ------ ------- ______ __ ______________ 1 6.2 328.8 
February____________ __ ___________________________ __ _____ 5.7 294. 9 

~~r~-~-~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~==~~~===== 1J:! 3, :~g: g 
41.2 72.5 June_____________________________________________________ 134. 8 4,314.0 

July________ __________ __ _________________________________ 25.3 910.6 11.5 14.8 
9.0 10.2 August_ _ _ _ _ _ __ __ _ ____ _ ___ _ __ _ ___ __ __ _ _ __ _ __ ____ _ _ _ _____ _ 12.6 624.2 
8.4 8.8 September _ _ __ _ ___ __ _ __ _ __ _ __ _ ___ __ _ _ __ __ ____ ___ ___ _ _ _ __ _ 9.3 525. 6 

1------1-----1------
2.3 17.0 The year________________________ __ _________________ 134. 8 12,300.0 

1=======1========1======1=== 
1912-13. October ___ _____________ ,, ___ ___ _ __ ___ ___ ____ __ _ _____ _ __ __ _ 9. 8 7.6 November _ __ ___ _ _____ __________ __ __ _____ __ ____ _ __ _ __ ___ _ 8. 9 7.0 Decembe·r ______________________________________ c _ _ __ ____ 8.7 5.6 

5.5 
3.5 
5.4 
9.7 

25.1 
15.1 

January _ _ _ _ _ _ _ __ __ _ _____ _ _____ __ _ _ _ _ ___ _ __ _ _ __ __ _ _ _ ___ _ _ 7.8 

. ~~!~: ~~ ~:: ~~: ~~~~ ~~~:~~~~ :~~ ~ ~~: ~~: :~~~::::~ ~ ~:~ ~J It I 
June_. ____ _ __ ________ ____ _ ___ __ _ ______ ___ __ _ __ _ __ _ __ _ __ _ _ 48.4 
July _________________________________________________ _ '___ 14. 2 9.7 August. _ _ __ _____ ____ ________ ____ __ _ __ __ _ ____ ____ __ __ __ _ _ 9.9 6.8 September ____ _____ __ ____ _________ ______ __________ '_ __ __ __ 25.7 10.9 

1------1-----1 The year___ ___ _ __ __ _ ____ __ _____ ___ _______ _ ___ __ _ _ _ _ 76. 1 3.5 
1=======1=========1 

1913-14. 

8.7 
7. 9 
7.1 
6.3 

' 5. 9 
6.1 

20.2 
51. 4 
24.6 
11.9 
8.8 

12.8 

14. 4 

535. 9 
469.3 
437.0 
387 
328 
375 

1,202 
3,160 
1,464 

732 
, 541 

762 

10,400 

10.9 11. 9 October ______________ ____ _ _ ___ _ ____ _ _ _ _ _ _ ___ __ _ _ ___ __ __ __ 13.5 732, 

7.8 10.4 
6.9 9.4 

November __ __ ________ __________________ _______ __ __ ______ 11. 8 619-
December _________________ ___ __________________ : __ ____ __ 10.8 578-

2.8 6.22 
4. 7 6.29 
5.6 9.63 

January _________ __ _______ _________ __ ____________ ~________ 7.5 382-
February_ _ _ _______ _ _ __ _______ ______ _ ___ __ ____ _ ___ _ __ ____ 6.9 349: 
March_ _ ____ ___ ______ _ _ _ _ __ ______ __ ____ _ _ _ ___ _ _ _ _ __ _ _ _ _ _ _ 13.7 592 

11.1 33.2 
27.4 76.7 
22. 6 37.4 
14.5 18.2 
11.0 14.2 
8. 9 10. 3 

2.8 ZO.3 

ApriL ______________________________ ,_ __ _____ ____ __ ___ _ _ __ 66.4 1,98() 
May _ ___ ____ _ __ ___ _ __ ___ _ _ _ ___ _ __ __ _ _ _ __ _ _ __ __ _ _ _ _ __ _ _ _ _ _ 105 4,720· 
June_________________________________________________ ____ 63.2 2,230 

~l~::~~::::::::::::::::::::::::: __ :::::::-:::::::::!--_,:_::_: _i+I _____ ----:--1-:-: !-~-
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Monthly discharge of Summit Creek near Santaq1tin, Utah-Continued. 

Discharge in second-feet. 

Month. 

1

1-------. -------,------ ~~r~~~e~ti~ 
_____ -,---_____________ Miuimum· I_M ___ i_n_im __ u_m_·I_M_ea_n_·_I ____ _ 

1914-15. I i 
~~~~:ber~========== ====================================1 ~&: ! 

~i~l~~~~============================================== i l~: g i March___________________________________________________ 8.2 ' 
ApriL _ _ _ _ __________ ___ __________ _______ ___ ______________ 36.6 
May ___ ____________ __________ ____ _ ___ _ ______ _________ ____ 48.9 : 
June_____________________________________________________ 45.1 ' 

t~=~~~~ ===== ====== ==== == == == ======= === = ======== = == == == i!J ! i 
The year. ____ -- ------- _____ --- ---- - - __ -- ------- ---- 48.9 I 

9.9 
8.2 
5.5 
4.6 I 
4.2 
5.2 
8.2 

19.7 
16.3 
10.9 
9.2 
8.5 

4.2 

11.4 
9.21 
7.76 
6.93 
5.56 
6.08 

21. 9 
32.6 
29.2 
13.2 
10.2 
9.20 

13.6 

701 
548 
477 
426 
309 
374 

1,300 
2,000 
1,740 

812 
627 
547 

9,860 
1915--16. I====il: ===1=== 

October__________________________________________________ 8.6 i 491 7.7 7.98 
November_______________________________________________ 8.8 ! 434 3.8 7.30 December. _ _ __ _ _____ ______ ____ _ ___ _ ______ __ _ _ ___________ 7.5 I 402 5.6 6.54 January _ __ _ _ _ _______ ______ __ ____________________________ 6.9 ' 354 1.9 5.75 

~~:c~~r:..~~================ = ============================= 1 2~' <1 ; ~~! 
ApriL _ -- _ ----------- ------- --- ---- ------- --- --~ ------- __ I 97 1,680 

5.0 5. 97 

6.0 I 
10.8 

13 28. 2 

~~~===================================================== ~! ~: ~& 
42 58.3 
20 41. 6 

t!::::b~;::::::::::::::::::::::::::::::::::::::::::::::: ~ ___ ~_~_. 8_:! _____ I _____ I _____ ~_~~ 
11 13.8 
9.0 10.1 
8.3 8.86 

The year -- --- -- -- -- -- __ -- __ -- _ -- ______ -- ---- ___ ----I 97 1.9 17.1 12,400 
! 

PETEETNEET CREEK NEAR PAYSON , UTAH. 

LOCATION.-In SE. t SW. t sec. 29, T. 9 S., R. 2 E.; half a mile above power 
canal intake and 3 miles above Payson, Utah County. 

DRAINAGE AREA.-28 square miles. 
RECORDS AVAILABLE.-August 1, 1910, to September 30, 1916; miscellaneous 

measurements, 1909-10. 
GAGE.-Inclined staff on left bank. 
DISCHARGE MEASUREMENTS.-Made from footbridge at gage or by wading. 
CHANNEL 4--ND CONTRoL.-Bed composed of rocks and gravel; may shift during 

extremely high water. Banks high and not subject to overflow. 
ICE.-Stage-discharge relation possibly affected by ice. Open-water rating 

curves used. 
DIVERSIONS.-None above the station. 
REGULATION .-City of Payson has constructed several small reservoirs above 

the station which regulate the flow to some extent. 
COOPERATION.-Since January 1, 1911, records , have been furnished by the 

United States Rec1amation Service. 
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11lonthly discharge of Peteetneet Creek near Payson, Utah. 

Discharge in second-feet. 

Month. 1---------,--------,-------1 ~~r~~!f~ 
Maximum. Minimum. I Mean. 

1910. AugusL _________________________________________________ _ 
September __________________________ " _________________ __ _ 11. 3 

10.1 
10.0 
9.8 

10.3 
9.99 

633 
595 

The period ________________________________ . ________________________ ._________ __________ 1,228 

HilO-lI. 
October _________________________________________________ _ 

1911-12. October _______________________ . __________________________ _ 
November ___________________ _____ ______________________ c 
December _______________________________________________ _ 
January _________________________________________________ _ 
February ____________________________________________ . ___ _ 
March _________________________________ _________ ___ _____ _ 
ApriL __________ ~ _______________ t ______ __________________ _ 
May _________________________________________ " __________ _ 
June ____________________________________________________ _ 
July _____________________________________________________ _ 
AugusL _________________________________________________ _ 
September ______________________________________________ _ 

11.0 
10.9 
10.0 
6.4 
7.5 
7.5 

34.0 
38. 7 
15.0 
17.0 
10.2 
7.8 

38.7 

7.2 
7.2 
6.3 
5.0 
6.2 
6.5 

10.0 
121. 7 
69.1 
11. 6 
10.0 
10.0 

9.5 
9.6 
8.9 
5.0 
5.0 
5.7 
7.9 

16.3 
7.6 
6.6 
6.8 
5.0 I 

5°1 5.4 
4.8 
4.6 
2.8 
4.2 
4.2 
5.0 

10.8 
9.2 
7.4 
7.1 
4.4 

1---------1--------1 
The year _____________ ~ ____________________________ _ 121. 7 2.8 

i====I=====1 
1912-13. 

October____________ _ _____ __ ___________ ______ _ _ __ __ _ __ __ __ 5.6 4. 2 
November _ _ ______ _______ _____ _ ____ __ ___ __ __ __ __ _____ __ _ _ 6.2 4.0 
December_________ _ ______ ______ _________ ____ __ _ ___ _ ___ __ _ 4.4 1.7 January ___________________ .. __ _ __ _ __ _ _ __ _ ___ __ _ _ _ _ __ _ _ _ _ _ _ 5.4 2.6 
February_________________ __ ____ ___ _______ ___ __ _ _ __ ______ _ 8.0 4.4 March _ ___ _ _____ __ _ __ _ _____ __ _ _ __ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ ___ _ _ _ _ 8.8 4.8 
ApriL___________________ ___ _____________ ___ ___ ____ ____ _ __ 153.5 10.3 May _____________________ ._ ___ __ __ ___ ___ _ ____ __ __ _ _ _ _ _ _ __ _ 144.2 32.5 June_ __ _________________ _______ ______ ______ _______ ___ __ __ 31. 9 16.3 July______ _______ __ _ ___ _ ______ ____ _______ _ ___ ___ _ ______ __ _ 17. 1 10.0 August____ ____ ______ _ _ _ ___ __ _ ___ _ __ _ ______ _ _ _ _ ___ _ _ _ _ _ _ _ _ 12.6 11. 0 September _ ______ ____ _ __ _ __ __ __ _ _ __ ____ _ _ __ _ ___ _ __ __ _ _ __ _ 12.9 8.9 

1---------1--------1 The year ________ ~__ _ ____ _ ___ _ __ _ _ __ _ ___ _ __ _ _ _ _ __ _ _ _ 153. 5 1.7 
1====1=====1 

1913-14. October _ _ ___ __ _ _ _ _ _ __ _ ___ _ __ ____ _ __ _ _ __ _ ____ ___ _ _ _ __ _ _ _ _ _ 10 6.7 November _ _ _______ _ _ _ _ __ _ __ _ _ _ ___ _ _ _ _ __ _ __ _ _ __ _ _ _ _ _ _ _ __ _ 9. 1 5.4 December _________________________________________ .___ ____ 9.1 6.3 
January____________ _ __ _______ _____ _ ______ _ ___ _ ___ ___ ____ _ 16.2 7.5 February _ _ ____________________________________ _ ______ ___ 16.2 7.3 March_ _____________ _____________ _____ _ ___ _ __ ____ ___ ____ _ 18.8 5.6 ApriL__ _____ __ ___ _ __ _ _ ____ __ _ _ __ ___ _ _ _ _ __ __ __ _ _ __ __ _ _ _ __ _ 108.7 18.8 May ______________ ______ ___________ ___ _______ ____ _______ _ 200.0 41. 0 June_ _____ ___ ____ ___ ____ __ _ ___ ___ __ _ _ ___ ___ _ _ __ _ _ _ _ _ _ _ _ _ _ 43.9 14.6 July ____________ _ __ ___ _ __ ____ __ _ _ __ _ __ _ _ _ _ __ _ _ __ _ _ __ _ __ _ __ 14. 1 12.6 August.__________ ___ __________ ___ ____ ______ _ _ _ _ _ _ _ ___ ___ _ 14. 1 10.5 September _____________________________________ __________ 12.6 2.0 

1---------1---------1 The year _________________________ :_________ ___ _ __ __ 200 2.0 

9.83 604 
9.84 586 
9.59 590 
5.54 1 340.75 
6.31 350.29 
6.46 397.49 

16.67 991. 95 
25.01 1,537.61 
10.17 605.17 
9.41 578.39 
8.35 513.73 
5.52 328.87 

10.2 7,420 

5.95 365.95 
6.0 356.83 
5.39 331.24 
3.6 220.2 
5.0 228.0 
5.4 332.4 
7.7 459.2 

59.2 3,639.1 
29.5 1,757.2 
9.4 580.4 
8.0 489.5 
7.7 458.8 

12.7 9,280 

4.8 296.9 
4.8 284.2 
2.4 146.8 
3.8 234 
5.5 306 
5.8 357 

41. 9 2,493 
74.9 4,605 
23.4 1,392 
14.4 885 
11.7 719 
10. 5 625 

17.1 12,300 

7.8 480 
7.5 446 
7.5 461 
9.7 596 
9.6 533 

·9.9 609 
55.0 3,272 

107.0 6,579 
25.6 1,523 
13.4 824 
12.3 756 
8.6 506 

22.9 16,600 
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Monthly discharge of Peteetneet Creek near Payson, Utah-Continued. 

Discharge in second-feet. 

Month. 

7.5 461 
6.8 405 
7.4 455 
6.7 412 
5.9 328 
6.0 369 

37.1 2,208 
31. 5 1,937 
19.8 1,178 
10.2 627 
9.4 578 
8.3 494 

93.0 4.3 13.1 9,452 

8.7 "I 7.4 6.3 
7.4 4.3 

12.4 5.5 
10.7 8.0 
12.1 9.5 ' 

165 13.2 
159 41 
37.3 11. 0 
12.4 8.6 
12.4 8.4 
9.g 8,4 i 

165 ~' 31 

SPANISH FORK AT THISTLE, UTAH. 

LOCATION.-In SW. t SW. t sec. 28, T. 9 S., R. 4 E., in Thistle, Utah County 
800 feet below p'oint at which Soldier Fork and Thistle Creek unite to form 
Spanish Fork a'nd 3 miles above Diamond Fork. 

DRAIN AGE AREA.-490 square miles. 
RECORDS AVAILABLE.-December 3, 1907, to September 30, 1920. 
GAGE.-Inclined staff on right bank 10 feet below cable. Used May 4, 1915, to 

September 30, 1920; read by Mrs. Effie Gordon. November 21, 1912, 
to May 3, 1915, a vertical staff on right bank at same site and datum. 
December 3, 1907, to November 20, 1912, a vertical staff on left bank about 
a mile dowllstream. 

DISCHARGE MEASUREMENTs.-Made from cable at gage or by wading. 
CHANNEL AND CONTRoL.-Bed composed of gravel and sand. One chalinel at 

all stages. Left bank low and subject to overflow; right bank high and 
partly wooded. Channel straight for 100 feet above and 600 feet below 
gage. Gra vel bar about 30 feet below gage, shifting. 

ICE.-Stage-discharge relation affected by ice for short periods. 
DIVERSIONS.-No important diversiou above the station. 
REGULATION .-None. 
COOPERATION.-Records since 'January 1, 1911, furnished by United States 

\, 
Reclamation Service. 
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Monthly discharge of Spanish Fork at Thistle, Utah. 

Discharge in second-feet. 

Month. 
Maximum. I Minimum. 

--------------------__ ------------------__ 1 _________ 1 
_________ 1 

I 1908. January 11-31 ___ _____________________ ___________________ _ 
February ______ _______________ __ ______________ __________ _ 
March __________________________________________________ _ 
ApriL _____________ __ __________________________________ __ _ 
May ____________________________________________________ _ 
June ____________________________________________________ _ 
July ____________ -- _____ -____________ __ _________________ __ _ 
AugusL _________________________________________________ _ 
September ______________________________________________ _ 

86 
86 

101 
101 
157 
147 
582 
438 
203 

I 

! 
54 
54 
45 
50 
94 
68 
50 
37 
37 

Mean. 

68.4 
69.0 
68.2 
79.9 

132 
106 
' 88.0 
66 
51.2 

1=======:======1===== 
1908-9. OctobeL _ __ ___ ___ ___ _______ ___ ___ _ ___ _ ____ __ __ __ _ _ _ ____ __ 54 _ 37 42.2 

45.5 
37.7 ~~~ee:~:L = == == == = == = = = = == = = = = = = = = = = = = = = = = = == = = = = = = = = = = = _______ ~~ ___ i _______ ~~ __ _ 
85.9 
48.3 

104 
268 
661 f~~~~~H~-:~m~~:~:::~~~-~-:~~~m:~mm~~~~~~~~~~ ill I :; 

397 
120 i~;-~~================================================ === n~ I 1~~ 89.3 
86. 1 

August ________ ---- --- ------- _ ------ ------ ---- -- _ --- ------ 106 I- 83 September _ _ _ _ _ _ _ _ _ _ __ _ ___ _ __ _ __ _ __ ____ _ ___ _ __ ___ _ ___ ___ _ 149 69 

166 

Run-off in 
acre-feet. 

2,850 
3,970 
4,190 
4, 750 
8,120 
6,310 
5,410 
4,060 
3,050 

2, 590 
2,710 
2,320 
5,280 
2,680 
6,400 

15,900 
40,600 
23.600 
7,380 
5,490 
5,120 

---------
120,000 The year_____________ ______________________________ 865 I 37 

1=======:======;======1====== 
1909-10. I 

70.1 4,310 
72.7 4,330 
66.0 4, 060 ~~!~:~f~=== = =========== ======== ===== == == === =========== _______ ~~ ___ ! _______ ~~ __ _ 130 8,000 

125 6,800 
186 11, 400 ~~~~~':ry_-~ = == === =========== == ================= == ==== ==== = ====== = = = = =1 == === == == == = March_ __________________________________________________ 307 ' 92 

ApriL ____ ___________________________ c______ ___ ____ _ ______ 485 206 307 18,300 May _ _ _ _ _ __ _ _ __ _ __ _ __ _ _ _____ ______ __ __ ______ __ __ ___ ______ 440 200 296 18,200 June ____ c _ ___ __ _ ____ __ _ _ _____ _ _ __ ___ __ ____________ ___ ____ 195 69 114 6,780 July __ ____ ______________ _______ " ______________________ ~___ 76 56 69 4,250 AugusL___ _ _ __ _______ __ ___ __ __ ____ __ ____ _ ____ __ _ __ ______ _ 69 34 50 3, 070 September _ _ _ __ __ _ __ _ _ _ __ __ _ _________ _ ____ __ _ ________ ____ 56 34 39 2,300 

127 91,800 
1---------1---------1---------1--------

The year _____ -- ---- -- ---- _ -- _ -- _ ---- -- -- -- -- --- _ --- --------- ___ 1 _____ _ ---- - -

1910-11. 
October ____________ _______ ___ ____ ___ __________ ___________ 69.0 34.0 47.3 2,910 
November _______________________________________________ 56.0 56.0 56.0 3,330 
December ___ ________ .______ _______________________ _______ 56.0 .50.0 55.1 3,390 
January__________________ ____ ________________ ____________ 522. 0 48.8 116.5 7,160 
February_________________________________________________ 87.5 49.0 67.2 3,732 

~I~~===============~================================== tgg:g i ~~J l!~J ~: g~! June __________ -________________________________________ --- 106.0 I 59.5 I 79.8

1 

4,747 
July ______________________________________________________ I 59.5 44.5 50.4 3,101 

~=:::~;~;::::::::::::::::::::::::::::::::::::::::::: ---4~i~I-~~ ~~ 
October __________________ ~~~~~:~~____________ __ __________ 33.5 1 27.5 1 31. 0 1,909 

i~i i:;i;;ii;;~~i ii;i ii,iiiiiiii~;iii;; iiiii; ~ii;i ::::::;11: 1:::::::1 i: :111 ,11 
September _______________________________________________ 1 38.3 1 32. 9 ~ _____ ~, 212 

The year _________ ___ _ ___ _______ _ ____ __________ _ ____ 327.4 ___ ___ ______ 62.3 45,300 
--------------- -------

It Estimated. 
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Monthly discharge of Spanish Fork at Thistle, Utah-Continued. 

Discharge in second-feet. 

Month. ---------:----1 ~~r~:¥~l~ 
Maximum. Minimum. 

1912-13. October _________________________________________________ _ 
November ______________________________________________ _ 
December _______________________________________________ _ 
January _________________________________________________ _ 
February _______________________________________________ _ 
March ___ __ _____ __ __________ ____________________________ _ 
ApriL _________________ __________________________________ _ 
May ____________________________________________________ _ 
June ____________________________________________________ _ 
July _____________________________________________________ _ 
August. ___________________________ ___ ___________________ _ 
September ______________________________________________ _ 

------i------I The year __________________________________________ _ 

1=========i========1 
1913-14. October _________________________________________________ _ 

November ______________________________________________ _ 
December _______________________________________________ _ 
January _______________ __ ___________ _____________________ _ 
February _______________________________________________ _ 
March ______________________________________________ ___ _ _ 
ApriL ___________________________________________________ _ 
May ____________ _____________________________________ __ _ _ 
June ______________________ ~ _____________________________ _ 
July ____________________________ ______________ __ ________ _ 
August __________________________________________________ _ 
September ______________________________________________ _ 

--------1-------1 
The year __________________________________________ _ 

1=====1=====1 
1914-15. October ______________________ __ __________ __ _____________ _ 

November ______ ________________________________________ _ 
December _______________________________________________ _ 
January _________________________________________________ _ 

a~::::~_~ ~== = ==== ====== ==== == ====~=== = == == == == ====== = === 

tfar:~====== = = = = == = = === == = = == == = ===~===============:== == == June ____________________________________________________ _ 
July ____________________________________________________ _ 
August. _________________________________________________ _ 
September __________________________ " ___________________ _ 

The year __________________________________________ _ 

1915-16_ October _________________________________________________ _ 
November ______________________________________________ _ 
December 1-23 __________________________________________ _ 
April 11-30 ___________________ • __________________________ _ 
May ____________________________________________________ _ 
June ___________________________________________ _________ _ 
July ____________________________________________________ _ 
August. __________________ ~ ___ __ ___________ ____________ __ _ 
September ______________________________________________ _ 

I-------i--------I 

1====1=====1 

1====1=====\ 
1916-17_ 

October _________________________________________________ _ 
November ______________ " _______________________________ _ 
December ____ _______________ ____________________________ _ 
January _________________________________________________ _ 
February _______________________________________________ _ 
March __________________________________________________ _ 
April ____________________________________________________ _ 
lVlay _______________________ ' _____________________________ _ 
June ___ __ _______ _______________________________ ___ ______ _ 
July _____________________________________________________ _ 
August __________________________________________________ _ 
September _______________________________________ .. ______ _ 

1---------1 The year __________________________________________ _ 

Mean. 

1=======1=====1======:======= 
NOTE.-Monthly discharge, 1916-19~8, computed by U. S. Geol. Survey. 

79631--24t-wsp 517-16 
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Monthly discharge of Spanish Fork at Thistle, Utah-Continued. 

Month. 

Discharge in second-feet. 
Run-off in 

I----~-------I acre-feet . 
Maximum. Minimum. Mean. 

1917-18. 
October._________________________________________________ 64 '55 58.6 3,600 
NovembeL ___ _____ ___ ___ ____ ______ ____ _____________ ____ _ 75 56 65.1 3,870 
Deeembec___________________________ ____________________ 73 58 66.9 4,110 
January _____ _ ___ ___ ___ _______ _____ _____ ______ _ ____ ___ ____ 80 52 69.5 4,270 
February _ _ _ __ ____ ___ __________ ___ ____ _____ ______ ___ __ ___ 95 52 75.3 4,180 

~~~=================================================== I ~~ II 1~ ~i JJ~ ~~;---~=================================================== 1 ~ ~g 1~~. 6 ~;!~ AugusL ___ -- _ -- _____ -- __ -- _ -- _ -- -- ___ --- _ -- ______ -- _ -- __ - : 40 38 38.61 2,370 
SeptembeL ___ ___ _____________ -- _______ -________________ -i 40 38 39.3 2,340 

The year. ____________ ____________ __ _________ __ ____ _ ! 283 38 88.8 1---64-,-'-200-

1918-19. )======1: 

~~~~:bel:~ ~= ============= ======== == ===== ================: ~~ !8 ~~ I ~; 5~ 

~1J,~;U~;;HHH;~i~~~~~;H~:~~~~:H~: ' ~ :i I l~ 1 1m 
==== 

1919-20. October _____________________________________________ ____ _ 44 34 
November ______________________________________________ _ 43 32 December J-6 ____________ __ _____________________ __ ______ _ 41 36 
February 3-29 ___________________________________________ _ 49 30 March ___________________________________ ~ ___ __ _________ _ 147 45 ApriL __ ___ " __________________________ ~ ___________________ _ 206 45 
May ____________________________________________________ _ 1,010 283 June ________ ______________ c _ ________ c ________ _____ ______ _ 453 118 
July _______________ __ ____________________________________ _ 109 50 
August ______ __ __________________________________________ _ 131 44 September ______________ ~ _______________________________ _ 88 67 

._ . .. --_.-

SPANISH FORK NEAR SPANISH FORK, UTAH 

38.5 \ 
37.6 

~8 1 40.9 
62.4 

116 
596 
211 I 

71.0 I 
74.8 i 
76.0 I 

2,370 
2,240 

462 
2,190 
3,840 
6,900 

36,600 
12,600 
4,370 
4,600 
4,520 

LOCATION.-In SW. t sec. 2, T. 9 S., R. 3 E., half a mile below United States 
Reclamation Service diversion dam of Strawberry Valley project, half a 
mile above intake of East Bench canal, 5 miles southeast of Spanish Fork, 
Utah County. 

DRAINAGE AREA.-670 square miles. 
RECORDS AVAILABLE.-May 23, 1900, to November 30, 1901; March 26, 1903, 

to September 30, 1917. 
GAGE.-Inclined staff on right bank January 1, 1913, to September 30, 1916; 

original gage inclined staff on right bank about 600 feet above East Bench 
canal heading, May 23, 1900, to November 30, 1901, and March 26, 1903, 
to July 31, 1912; temporary gage one-fourth mile above original gage, 
August 1 to December 31, 1912. 

DISCHARGE MEASUREMENTs.-Made from cable at gage or by wading. 
CHANNEL AND CONTRoL.-Bed composed of gravel and rocks; one channel at 

all stages; straight for about 200 feet above and 150 feet below gage. Banks 
high and may cave off during floods. Water is turbulent and control gen­
erally shifts during high water. 

ICE.-Stage-discharge relation affected by ice at times. 
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DIVERSIONS.~Aboveall important diversions except the United States Reclama­
tion Service power canal which supplies the high-line canal, the power plant, 
and the Salem canal; water can also be returned to the river at the power 
plant. In 1916 this canal diverted 85,000 acre-feet. 

The Strawberry reservoir (present capacity about 250,000 acre-feet) 
has been constructed to store the ,vaters of Strawberry River, a stream 
in the Colorado River basin; this water can be diverted to the Spanish Fork 
basin by means of a tunnel. 

REGuLATION.-Natural flow affected by diversion by the United States Reclama­
tion Service half a mile above the station and will also be affected whenever 
water is supplied from the Strawberry reseryoir. 

CooPERATION.-Since January 1, 1911, records have been furnished by the 
United States Reclamation Service. 

1Ilonthly discharge of Spanish Fm'k near Spanish Fork, Utah. 

Discha.rge in second-feet. 
Month. Run-off in 

1-----:-. -----,----1 acre-feet. 
Maximum. I Minimum. Mean. 

~-------------,----.'-- .- - 1-------1- --- ------

April 6-30 ________________ ~ ~:~~~ _________ _ ._ ____ ____ _______ 193 1 89 ~122 6,049 
May ___ _ ___ _ __ _____ _________ __ ______ __ ____ _ _ __ ____ ____ _ __ 319 143 227 13,958 
June _______ ___ __ _____ _____ _______ ________ _____ _____ -___ -_ 388 I 107 218 12,972 

~:~::~2~l:~:::::::~:--::~-~:-:::-:::-:--:~-~::::: __ __ l~J---- __ : ;1-__ -_-__ -l-!_-_-_1 ---1-: -!!-! 
OctobeL _____ _______ __ __ ~~~~~~___ _ __ __ ____ _ _ __ _ ____ ____ 96 1 3,382 
November __ --- -- __ -- -- -- _ --- _ --- _ -- -- -- -- _ --- ---- ___ -- -- 78

1

' 2,975 December._ ____ ____ _____ ___ ___ __ __ ______________ ___ ___ _ __ 85 , 3,074 
January ___ __ ______ ___ __ __ _____ _________ _ .. ___ ~_ _ __ _ _ __ _ _ __ 113 4,771 

February - - - --------- ----- ---- -- ---- --------- -- -- -- -- ---- 212640 i 4
5

',255706 
l\larch_ - ---- --------- -- -- --- - --- ---- ---- ---- ---- ----- ---- 229 II ApriL___ _____________ __ _______ ______ ___ _____ __ __ ___ ___ _ __ 10,3-0 
May _______ _______ ________ _____ ___ __ ____ ____ ________ ____ _ 415 1 21,090 
June_ ___ _______ ____ _____ ____ ______________ _____ ____ ___ __ _ 255 9,640 

July ______ -_________ ----- ---- -- __ ---- ------------- -------- 192'12 1' 5,817 AugusL __________________________________________ -_ - _ -- -_ 4,66.1 
Septe:nber ___ -- -~ ___ -- __ --- _ -- __ ---- _ - -- _ - -- _ -_ - --- -- --- _1 ____ 70)_-_ .. ____________ 1 ___ 4_, 0_4_6 

The yeaL__________________________________________ 415 [ 79,600 

1904-5. ======'1====1 
October ___ _ ___ ___ _ ___ _ ___ _ ___ _ ___ _ ____ __ __ _ ___ _ ____ __ __ _ _ 69 ) 
November _ _ _ ____ _______ ____ __ ________ __ _____ _ _ ________ __ 72 

December --- --- ----------- ------- - -- -------- ------------- 8775 I 
January --- ------------ ------ ------------------- -------- -_ 1 February ____________ '_____ ____ __ ___ _ ____ _ _ __ _ ____ __ _ ___ _ _ L06 
March_ _ ___ _ _ _ _ _ __ _ __ _ __ _ _ __ __ __ __ _ _ _ _ _ __ _ _ __ __ _ _ __ _ _ __ __ 115 
ApriL___ ____ ___ _____ _ _ __ __ ____ ____ ____ _____ __ __ __ __ ______ 178 ; 

May --- ------------ -- ----- ----- ------- -- ----- ----- ----- -- 410 i June _______ • ____ ___ ____ ____ __ ________ ___ __ __ ___ __ --__ ____ 336 , 
July ___________ __ ______ _________ __ ~ ___ ___ ------ --- -------- 56 i 
AugusL____ ________ _ ________ __ ____ _______ __ __________ __ __ 95 I 
September _ _ __ __ _________ ___ ___ _ __ ________ _________ ______ 228 I 

1--------------1 
The yeaL______________ ___ ______ _____ ___________ ___ 410 I 

, 4,169 
3,660 
3, 339 
4,163 
4,621 
5,411 
6,605 

15,800 
9,283 
2,835 
2, 988 
3,529 

66,400 
1==========;====;======== 

1905-6. ' 
October __________ __ ____ _____ _________ ~ __ ___ __ __ _ __ _ _ _____ 92 ! 
No\'ember ___ ' __ __________ _____ ______________ ___ ________ _ .. 68 i 

~i~~~~~:~= === = == = === = == = = ==== = = === = ==== ==== = ==== == = === i ~~ ! 
~~GHH~~~:;:;:;~~:;;U;;:;>UH~u l m 

The year. ____ __ _____ ____ ___ .. ______________________ J 907 i 

1======= 

3,597 
3, 612 
3,363 
4,080 
4,220 
9,720 

22,000 
40,600 
18,100 
8,120 
6,120 
5,570 

129,000 
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Monthly discharge of Spanish Fork near Spanish Fork, Utah-Continued. 

Discharge in second-feet. 

Month. 
Maximum. Minimum. ' Mean. 

1906-7. October _ __ _ _ ____ ___ ____ ___ __ _ ___ _ _____ __ ____ __ ___ ___ ____ _ 81 74 80.3 November _ _ ___________________________ _ _________________ 88 68 81.0 December ___________ __ ,__ ____ __ _ _ ___ __ _ _ __ _____ _ _____ __ _ __ 120 62 84.7 January ___ _ __ _ ___ _ __ _ _ __ _ _ __ __ _ _ _ __ _ _ _ _ _ _ __ __ _ _ _ __ _ _ _ _ ___ 96 62 SO. 8 
February _ _ _ _________ ___ ____ __ ______ _____ ____ ______ ______ 684 96 178 March_ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ __ __ __ ___ __ __ __ __ _ ___ _ _ _ _ 358 148 207 
ApriL___ ____ ___ ____ ___ ____ _ ___ _______ _ ___ _ __ _ ____ ___ ____ 908 290 571 May _ _ _ _ _ _ ____ _ ___ ___ _ _ _ _ _ __ _ _ __ _ _ __ ____ ___ _ ___ _ _ __ ___ _ _ _ 1,970 534 889 June __________________________________ c __ ____ ____ ___ _ __ __ 1,190 294 674 
July ___ _______ _________________ __ ________ ___ ___ _____ ___ ___ 2SO 156 197 
AugusL____ _ _ _ _ _ __ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ 196 126 147 September _ _ _______ ___ ___ ___________ ____ ____ ___ ___ _____ __ 156 108 122 

1---------1--------1--------The year __ ____ ____ ______ _____ __ _ __ _ _ __ _ ___ ___ ___ _ __ 1,970 62 2i6 
I====I~=====I 

1907-8. 
October ___ _ __ ___ _ _ _ __ _ _ _ _ __ _ _ __ _ _ _ _ ___ _ _ __ _ _ __ _ __ __ _ _ __ _ _ ]36 108 , 118 
November _ _ _____________ _______ _____________ __ ______ _ ___ 108 77 96. 3 
December _____ _ _ _ ___ ___ _ _ ____ _ ___ ___ ___ __ _ _ __ ___ _ _____ _ __ 108 77 92.0 
January ___ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ _ _ _ __ _ _ _ _ __ _ _ 92 64 SO. 4 
February _ _ _ _ __ ____ __ __ __ __ _ ___ ___ ____ __ ____ ___ ___ _ __ __ _ _ 108 46 84.4 March ________ __ ________ __ __ ~ _____ ___ _ __ ______ ____ _ __ ____ 166 64 110 

~~~~~== = = = = = = == = ~= = = = = = = = = = = = = = = = = = == = = == = = =.= = = = = = = = = = = = -~6 ~~ June_ ___ __________ _ __ ____ __ ____ __ ____ _ ___ ___ __ ____ __ _____ 240 102' 

126 
180 
177 

July______ __ _ ___ ___ _ __ ____ _ _ ___ ___ _ ___ _ ___ _ __ _ ___ ___ ___ _ __ 318 73 101 
August.__________ ________ __ _ _____ _ __ ____ ___ _ __ ____ ___ ____ 135 60 85.0 
September _ ________ __ __ __ ____ _ ___ ____ ___ __ _ _ ______ _ ___ ___ 174 66 81.0 

I---------I-------~I----The year.___ __ _________ __ __ _____________ ___ _ ___ ____ 318 46 110.9 
1====1=====1 

]908-9. . 
October ___ _ _ _ _ __ __ __ _ ___ _ _ _ __ _ _ __ ___ _ __ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ 94 73 82.0 
November _ _ _____ _________ _ __ __ __ __ ____ _ ___ ____ ___ _ _ _ ____ 94 54 75.7 December. ________ _______ ________ ________________ ____ ___ __ ___________________ __ ~_ 57.6 January___ ___ _ __ ___ ___ ___ __ __ __ _ ___ __ _ ___ _ __ _ _____ __ __ _ __ 582 54 146 February _________ "_ _ _____ ___ ____ ________ ___ ____ __ ____ _ _ _ 127 74 97.7 
March_ _ ______ _ __ _ ___ ____ ___ _ __ _ ___ _ ___ __ _ ____ __ _ ___ ____ _ 387 87 174 
ApriL _____ ____ c_____ ___ ____ __ _________________ __________ 1.150 194 482 May __________________ ___________ __ ____________ _____ _____ 1,530 667 1,190 
June_ _ _ _ ___ _ _ _ __ _ _ __ _ ___ ___ __ _ _ __ _ _ _ _ ____ _ _ _ __ _ ___ ____ __ _ 1,400 288 710 
July~--- --- _______ ~_ __ _ __ _________ _ _ ____ _ _ _ _ __ _ _ __ ____ _ _ __ _ 288 176 

~~Jt~:ber = = == = = = == = = = = == = = = = = = = = = = = = = == = = == = = == = = = = ==== = ~~ 1 ______ :~~ __ _ 
The year._ _ _____ ____ ___ _____ __ _ _________ __ __ __ __ __ _ 1,530 

220 
170 
158 

297 

190IHO. October _________________________________________________ _ 160 115 144 
November ____________ ~ _________________________________ _ 180 134 149 
December ________ ~ __ "---- ____ __ ______________ ___________ _ 
January __ _______________________________________________ _ 168 96 

47 37 
130 
45.7 

February __________________________________ _____________ _ 47 37 44.1 March __________________________________________________ _ 413 47 207 ApriL ____________________ ____ __ ____ _______________ ______ _ 708 197 411 May _____________________________ ________ _______ ___ _____ _ 647 186 389 June ________________ ____ ___ ____ ________________ __ ____ ___ _ 176 68 116 July ________ __ ___________________________________________ _ 76 30 49.3 AugusL ____________ _____ _______ __ _______________________ _ 31 16 20.8 

sePte~::r ~~~~ ~~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~~~ ~~ ~ ~~ ~ ~ ~ ~ ~ ~~~ ~ ~ ~ ~ ~~~~ ~ ~ ~ 1 _______ 
1-------

1910-11. October ________ ___ _________ _______ ' ___ __________ __ ______ _ 
November _____________________________________________ _ 
December ___ ____ ________________________ ___ ____________ _ 
January __ _____________________________ _____ ____________ _ 
February ______________________________________________ _ 
March __________________________________________________ _ 
ApriL __________________________ _________________________ _ 
May ___ ____________ __ _____________________________ ____ __ _ 
June ____ __________________________________ _____ _________ _ 
July ____ _________________________________________________ _ 
August ____________________________________ __ ____________ _ 

44 11 

708 11 

44 
24 0 
11 6 

694. 0 5.3 
I 433.2 5.3 

l 145.1 I 5.8 
112.9 54.0 
185.0 87.4 
124.6 32.8 
44.1 1 15.3 

4.2 

16 

I~ 
1 144.0 1 

, i 
25.8 i 
14.1 1 7.1 
64.7 
34.9 , 
60.3 
68.3 I 

138. 5 I 
64.4 , 

10.0 

Run-offin ' 
acre-feet. 

4,940 
4,820 
5,210 
4,970 
9,890 

12,700 
34,000 
54,700 
40,100 
12,100 
9,040 
7,260 

199,000 
-----

7;260 
5,730 
5,660 
4.940 
4,850 
6.760 
7,500 

11,100 
10,500 
6,210 
5,230 
4,820 

SO,560 

5,040 
4,500 
3,540 
8,980 
5,430 

10,700 
28,700 
73,200 
42,200 
13,500 
10,500 
9,400 

216.000 

8,850 
8,870 
7.990 
2, 810 
2,450 

]2, 700 
24,500 
23,900 
6,900 
3,030 
1,280 
1, 290 

105,000 

1,590 
839 
437 

3,981. 3 
1,937.9 
3, 709.1 
4,067.2 
8,500.5 
3,818.0 
1,521. 4 

616.9 
September ____________ __ _________ _______________________ _ 19.2 1 

26.3 I 2.0 

24.7 1 

9.7 . 578. !.l 
The year __________________________________________ _ 694.0 i 0 43.5 1 31,600 
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• ~Monthly discharge of Spanish Fork near Spanish Fork, Utah~Continued. 

Discharge in second-feet. 

Month. 
Max;Smum. Minimum. Mean. 

1911-12. October ___ _ __ _ _ _ ___ __ _ _ __ _ ____ _ _ _ _ __ _ _ __ __ _ __ _ _ __ _ __ _ ___ _ 25.3 2.7 10.9 
November _____ ______________ ~______ ____ ____ _____________ 12.3 0 6.4 
DerembeL__ __ ___ __ _ _ _ _ _ _ _ _ __ _ _ __ _ _ _ _ _ ___ _ __ _ _ __ _ __ ____ _ _ 16.8 0 4.1 January ____ _ _ _ _ _ _ _ _ _ __ _ __ _ _ __ _ __ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ __ 13.2 0 6.0 February _ _ __ ____________ ____ ____ _____ ____ __ __ _ ____ ______ 26.0 4. 2 11. 0 March ___________________________________________________ ! 39.5 11.8 19.0 ApriL___ __ __ __ ___ ___ ___ ____ ____ _ _ _______ __ _ _ __ __ __ _______ 68.0 
May ___ _____ ---- --- - _________ _________ _________ __ _ c______ 500.4 
June _ ______________ ____ __ ____ _____ _ _ ______ __ ___ ___ ____ __ _ 419.6 
July_____ ____ ___ _____ _ __ ________ _____________ ____ _________ 50.0 
Augnst __ ___ ___ :____ __ ___ _ ____ ____ __ _________________ _____ 24.0 
September _ _ ___ _____ _______ ____ _ ________ _____ _ __ _________ 110.0 

1-----1--·_·-

2nO I 35.6 
53.0 248.2 
51. 5 173.1 
19.0 35.2 
7.91 12.5 

10.6 17.1 

The year.___ _ ___ _ ___ _ ___ _ ____ __ _ ____ ___ _ ____ _ _ ____ _ 500.4 0 48.3 

Run-off in 
acre-feet. 

669.4 
381. 4 
254.9 
371.3 
632.7 

1,167.5 
2,119.8 

15,260.3 
10,302.7 
2,163.0 

766.8 
1,016.9 

35,100 
=========1:=============1=======:1======== 1 

1 
1912-13 . OctobeL _______ ___ . _ _____________ ___ ___ __ __ ________ _ _____ 39.3 

November _ _ ____ ________ ________ _ ______ _____________ _____ 35.2 10.6 1 15.7 964.6 
f.4 16.2 966.6 

!t~i,; i: I; ii;;; I ill Iii i i;; I I~ ~: I ~I i! Il iii i I: I i li!~ i; I ~ j 
The year __ ____ ____________________________________ _ '---4-58-.-8-

1
-----

1
----

0 I 1.7 104.3 

g.6 I 
0 0 

12.9 716 
8.4 43.8 2,693 

115.6 244.1 14, .125 
210.5 337.1 20,727 
70.0 110.7 6,587 
27.5 1i0.0 3,074 
6.8 27.2 1,672 

27.5 41. 9 2,493 

.75.3 54,500 

October ______ ___ __ _____ __ ~9_1_3_~1_~. ____ __ ____ ___ __ __ ________ I 98.6 

November __ ---~--------- ----------------- -- - --- ----- ____ I 102 

~~~~~~~~:~======== = ======== == === ============ == == ==== === . 1~~. 8 

----- ========== 

30.8 77.5 4,765 
20 68.5 4,076 . 
0 10.1 621 
0 27.2 1,672 

14.0 34.0 1,888 
March_ _ _ _ __ __ __ _ ___ _ __ _ _ __ _ _ _ _ __ _ _ __ _ __ _ _ __ _ _ __ _ _ _ _ _ _ _ _ _ 228. 5 40.6 146.3 8,996 
ApriL___ __ __ __ _ _ __ _ __ _ _ __ _ _ _ __ _ ___ _ _ _ __ _ __ _ _ __ _ _ __ _ _ __ _ _ _ 863.4 186 574.4 34,179 
May ____ ______ _____________ ______ _____ _ _____ ____ ____ __ __ _ 1,201. 6 39.5.6 796.2 48,956 
June_ _ __ ______ __ __ ____ ___ ___ _________ _________ __ ____ _____ 424.4 119.6 253.4 15.079 
July _____ __ _ _ __ _ _ _ _ __ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ 153. 2 72. 0 94.3 5,798 August._____ ______ ____ _ ________ __ ____ __ _______________ __ _ 71. 0 48.4 56.6 3,480 
September _ _ ____ ____ _________ _____ _ __ _ _ _ _ ____ _ ___ _ __ ___ _ _ 48.4 40.6 44.0 2,618 

---------1--------1--------1-----·--
The yeaL__________________________________________ 1,201. 6 0 181. 9 132,000 

I=====!:==== 
1914-15. . October _ _ ___ _____ _ __ _ ___ _ ___ _ ___ _ _ _ _ ___ __ __ __ __ _ _ _ _ _ _ __ _ _ 90. 2 47.6 54.3 3,339 November __ __ __ __ __ ________________ _ ________ __ __ ____ _ ___ 46.8 32.9 41.1 2,446 

December __________________________ • _. ___ . __________ . ___ . 43.6 26.0 33.5 2,060 
January __ . _____ _ .. ____ ._. ________ . ___ • ___ . _________ . ____ '_ 135.0 20.0 63.6 3,909 
February __________ __ _ . __ .______ ______ ___ _____ ___ ____ ____ 39.0 16.5 29.0 1,611 
M arch _______ _____ " __________ ___ ______ _____ ._ ___ ____ ____ __ 193.0 30.2 62.5 3,843 
A priL _____________________________ . _________ ._ __ _ _ ___ _ _ _ _ _ 283.0 79.1 158. a 9,402 
May __ ___________ ._ __ _________ __ ___ ____ ____ ______ ____ ____ 265.0 169.0 197.7 12,156 
June ______ _________ _________ ._ _ _ __ ____ _ _ __ _ ___ _ __ _ _ _ _ __ _ _ 200.5 71. 3 114.5 6,813 
July__ ___ ____ ___ _____ _____ ___ ____ ______ ___________________ 137. 0 

~~\~~ber ~ = == === == == == === == === == = == == == == == = = = = ===== = = == I !~: g 1--------:--------1-------
The year. __________________________________________ I:==2=83=. 0=~1= === 

~;"~~i:::::::::::::: ~~i~~~::::::::::::::::: ::::: :::: I ~ ~I 

82.51 116. 1 7,139 
16.0 55.0 3,383 
1.6.01 26.5 1,577 

16.0 I 79.7 57,678 

I 
6.9 11. 5 707 
6.4 13.2 786 
0 10.8 664 

February 4-29 ________ ' _________________________________ ._ 63.4 0 38.9 2, OW March_ _ __ __ __ _ ___ __ _ _ __ _ __ _ _ _ _ _ _ _ _ _ _ _ ___ _ __ _ _ _ _ _ _ _ _ _ _ __ _ 879 44.1 253 15,600 ApriL____ _ __ __ ___ _ _ _ ____ _ __ ____ _ _ _ _ _ _ ___ ___ _ __ __ __ _ _ _ _ _ _ _ 846 
May _. ____________ __ ___ ' _______________ -_ _ ____ __ __ __ _ _ __ _ 788 
June_ ______________ ______ _______ _ ____ _____________ __ _ ___ _ 237 

il~~~~;===================== ====== ================= ===1 ~~i. 0 
====1====: 

140 464 27,600 
195 444 27,300 
131 179 10,700 
104 143 8,790 

41. 6 74.0 4,550 
52.5 71.2 4,240 
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Monthly discharge of Spanish Fork near Spani8h Fork, Utah-Continued. 

Discharge in second-feet. 

Month. 
Maximum. Minimum. Mean. I 

Run-off in 
acre-feet. 

-o-c-to-b-e~r_-_-__ -_-__ -_-__ -_-_-__ -_-__ -!-~-l~-~-l~-"~-__ -_-__ -_-._-_-__ -_-_-__ -_-__ -_-__ -_-__ -_'I--------I--------1----
5

-

2

.--

9 
I 

137 30 
November __ --- --- ------.- --. ---. ---. --- _ -- ---- ------- --- 45.8

1 

December _. __ ________________ _____ . _ _ _ _ _ _ __ __ ____ _ _ _ _ _ _ _ _ 49. 5 
January ___ ____ ______ _ _ __ ___ ___ _ ____ ___ _ ___ ____ ___ _ ___ ___ _ 37.0 
February _ - - ---_____________ __ __ __ _______ __ _____________ _ 57. 1 i 

r;riY~~= = = === = == = = = = = === == = = == = = == = = = = = = = = = === = == = = = = = = = = 268' 0 I May __________________ : ______________________________ "_ __ 564 

June __ ----------"-- ---- ---- -- _ ---- --- _ ---- --- _ ~ ----- __ ---- 409 I July ___ ____________________________ ~ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ 229 
August.___ ______ ____ _ ___ __ ________ ____ ____ _ ___ _ ___ ___ ____ 150 

66 19 
88 0 

208 ------------
84 ------------

150 

" I 

528 63 
1,023 309 

639 180 
412 
256 66 
148 81 

3,250 
2,730 
3,040 
2,280 
3,170 
2,460 

12,400 
34, 700 
24,300 
14,100 
9,220 
5,520 September - _ _ _ ____ __ __ ____ __ _ _ __ _ _ _ __ _ ___ _ _ _ _ _ __ ___ _ _ _ _ __ 92.8 i 

The year ______________________________ c ____________ 1-------:-------:----16-2-- --1-17-,-COO-

182 I 

1,023 0 
I 
I 
i 

DIAMOND FORK NEAR THISTLE, UTAH. 

LOCATION.--In NE. t SE. i sec. 17, T. 9 S., R. 4 E., at footbridge 200 yards 
above mouth, 2! miles from Thistle, Utah County. 

DRAINAGE AREA.--157 square miles. 
RECORDS AVAILABLE.--December 2, 1907, to September 30, 1917, when publi-

cation by United States Geological Survey was discontinued. 
GAGE.-Inclined staff on left bank about 5 feet above footbridge. 
DISCHARGE MEASUREMENTs.--Made from footbridge or by ·wading. 
CHANNEL AND CONTRoL.--Bed composed of small gravel; shifts. One channel 

at all stages; straight for 100 feet above and below gage. Banks covered 
with cottonwood trees; subject to overflow during extreme floods. 

ICE.-Stage-discharge relation slightly affected by ice for short periods. 
DIVERSIONS.-No important diversions. 
REGULATION.-Natural flow affected by water supplied from the Strawberry 

reservoir. 
COOPERATIoN.-Since January 1, 1911, all records have been furnished by the 

United States Reclamation Service. 

Monthly discharge of Diamond Fork near Thistle, Utah. 
--._--_.--._ ... _-----------------------,---------

Month. 

1908. 
January 11-31. _________ - ____ - __ -- _______ - _ -________ ___ _ _ 
February ______________________________________________ _ 
March _________________________________________________ _ 
ApriL __________________________________________________ _ 
May _____________________________ . ______________________ _ 
June ___ ________ ______ _____________ _____ __ _____ ___ ___ ___ _ 
July ____________________________________________________ _ 
August _________________________________________________ _ 
September ___ • _. _. ___ . ___ . ____ . __ .. ___ . _. ______ ______ . __ 

The period ___ ..• ___ . ___ .. ______ ___ . _. ____ . _____ . __ 

. h DISC arge III second-feet. 

Maximum. Minimum. Mean 

21 11 14. 
33 12 22. 
31 12 23. 
47 22 31. 
53 32 39. 
59 32 44. 
32 16 21. 
22 14 16. 
37 11 13. 

59 11 25. 

Run-off in 
acre-feet. 

1 587 
9 1,320 
8 1,460 
5 1,870 
5 2,430 
9 , 2,670 
4 ! 1,320 

~31 ___ 1_' ~_'8_~ 
13,400 
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Monthly discharge of Diamond Fork near Thistle, Utah-Continued. 

Discharge in second-feet. 

Month. 
Maximum. Minimum. Mean. 

1908-9. October _ ____ _ __ __________ _____ ____ ____ ____ __ ______ _____ __ 15 12 14.4 
November ____________ ____ ____________ ;___ ____ ___________ 14 12 12.2 December. ______________________________________________________________________ _ 12.3 January ______ ________ ______ ___ _ ___ __ ___ _ ___ ___ ____ _ ___ _ __ 63 6 18.8 
February _ _ _ ____ _______ __ __ __ ____ ___ __ __ __ __ ___ __ ___ _ ___ _ 28 8 17.5 1.1arch_ _ _________ _ _ ________ ____ _________ ____ __ ___ _ ____ _ _ _ 76 21 42.6 April___ _ ______ _ _ _ __ __ _ ____ _ _ _ _ ___ _ _ ___ _ _ __ __ __ __ __ _ _ __ ___ 395 76 184 May ___ ___ _______ __ _____ _______ ______ ____ _____________ __ _ i35 350 596 
June _ __ ___ __ ____ _ __ _ _ ____ ___ _______ ___ _ ____ _ _______ ___ _ _ _ 552 106 280 July __________________________________________ ~______ _ ___ _ 100 55 76.6 
August.___ ____ ___ ___ _ ____ ________ ________ _ __ __ ____ ___ _ ___ 129 20 47.7 September _ _____ ___ ___________ ____ _____ __ __ ___ ____ __ _____ 61 24 31.2 

Run-off in 
acre-feet. 

885 
726 
756 

1,160 
972 

2,620 
10,900 
36,600 
16,700 
4,710 
2,930 
1,860 

1---------1---------1-------1----------
The year _____ _________ ____ ___________ _______ ______________ ________________ _ 111 80,800 

1909-10. October _ __ _ _ _ _ _ ___ _ _ __ __ _ _ __ _ ____ _ _ __ _ _ _ _ _ ___ _ __ _ _ __ _ _ __ _ 28 24 26.6 1,640 
November ___ ___________ ___ ____ ___ __ .____________________ _ 38 20 27.3 1,620 December _____________________________________________ ~ ____ _______ __ ____________ _ 
January _________________________________________________________________________ _ 24.0 1,480 

50 3,070 February ________________________________________________________________ ~ ______ _ 
March_ ______ ____ ___ ______ ____ _____ __ __ __________ ____ _ ___ 217 33 

50 2,780 
100 6,150 ApriL ___ _ _______ ____ __ __ __ _____ _ _________________ ___ ___ _ _ 286 100 209 12,400 May ______________ ______ ______________ _____ ____ __________ 250 60 149 9,160 June_ __ ______ _ __ __ __ __ __ __ ________ _ _________ _ ___ _ _______ _ 60 38 

July _ _ _ _ ____________ __ __ __ ___ ___ ________________ __ _ __ ____ 38 24 
50.6 3,010 
30. 0 1,840 August.______ _ ______ ____________ _________________________ 20 20 20.0 1,230 September _ __ _______ __ ________ ___ _ _____ _____ _ ______ ____ __ 28 20 22.8 1,360 

The year ____ --- _ --- ----- -- -- --- - _ ------ ---- ---- ---- --- -- _ -~- ___ 1 __ - --- - -- --- 63.3 45,800 

19HHl. October ___ _ __ ____ _ _ _ _ _ __ __ __ __ ____ __ __ __ _ _ _ _ __ _ __ _ _ __ _ _ _ _ 28 24 24. 3 1,490 November __________ ~_________ __ _______ ______ ___ ____ ___ __ 28 24 

December -------- _ ---- -- ------ --------------------------- 24 16 I January_________ ___ ___ _________ ____________ ______ _______ _ 90.5 i.8 
February _ _ _ ______________________ _______________________ 25. i 11.2 
March _ _______ ____________ ____ ___________________________ 61. 7 25.7 
April___ _ ___ __ __ ______ __ _____ ______ __ __ __ ____ _ ____ _ ___ ____ 61. 7 36.2 
May -----------__________________________________________ 75.8 1 25.7 
June ___________________________________ " __ _ _ __ _ _ _ _ ___ __ _ _ 36.2 13.6 
July______________ __ __________ __ ______ __ ___ _____ ____ __ ____ 21. 2 17.0 
August. _____ -- _ -- -- -- ____ -- -- __ --- __ -- ---- ---- _ --- ---- _ -- 19.4

1 

11. 2 
September _ -- ____ -- ____ -; - ___________ --- -- -- _ --- __ -- __ -- _1 ______ 2_5._7 _______ 11_._2_

1 
________ 

1 
______ _ 

The year________ __ __ ___ ____ ___ ___ __ ____ ____________ 90.5 7.8 
1====>====1 

October.. _______________ ~~~~~:~~ _ ___________ ____ ____ _____ 18.61' 13.6 16.8 1,030 
November 1-11. ____ _____ ____ _______ __ ____________________ 30.6 18.6 24.0 524 

~~~~r~;~~======================== === =================== ---- ---~:-g -I------·~rr -----~r~ ------ -- ~:I~~ 

~~U~~HUH;;;;j;;~j;;;j;:jj~;~;;~;;;;C:; :~; I ~lll~i ~!m 

24.5 1,460 
23.3 1,430 
25.1 1,540 
19.5 1,080 
33.3 2,050 
45.6 2,710 
54.3 3,340 
23.6 1,400 
19.9 1,220 
15.1 928 
13.2. 786 

26.9 19,400 

,October.. _______________ :~:~~:~~ _______________________ -- 27.0 21. 0 I 22.3 1,370 
November _ _ ____________ ____ _____________________ ________ 22. 8 21. 6 21.7 1,290 
December___ ___ ___ _______________ ______ __________________ 21. 6 10.0 15. 6 959 
January __________ ___________ __ ____________ __ _____________ 29.0 15.5 16.3 1,002 
February _ _ ___________ ___________________________________ 29.0 16.6 21. 2 1,177 
March____________ __ _____________________________________ 88.6 16.6 28.2 1,734 
ApriL_________________ ____ ________ __ ______ ______ ___ _____ 142.5 59.0 115. 3 6,861 
May __ _______ ___ __ __ ___ _ ____ _____ __ _ _ ______ ____ ______ ____ 177. 9 100.4 139. 0 8,547 
June ________________________________ ~__ _________________ _ 92. 0 43.0 59, 6 3,546 
July___ _______ _____ _________ __ _______ __ ___________________ 43.0 30.2 35.4 2,177 
August_________ __ ___ _____________________________________ 30.6 1 22.0 27.4 1,685 
September ________ -- __ -- __ -- ______ __ _ ~ __ _____ --- ________ _ 1 ____ 5_1_. 8_1 ___ 22_._0_1 ___ 26_._3_1 ___ 1_, _56_5 

The year________________________ ___________________ 177. 9 I 
I====================!=======:I======== 

10.0 44.1 31,900 
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Monthly discharge of Diamond Fork near Thi.'ltle, Utah-Continued. 

Discharge in second-feet. 
Month. Run-off in 1-----:-----:-,---1 acre.feet. 

Maximum. Minimum. _M_e_a_n_. _1 ____ _ 

1913-14. 
October ___ ______ ______ ___ _____ ~ ____ ____ __ _____ ________ --- 27.6 1 1,488 
November _ ____ ______ ______ ___ ______ _____ _______ ________ _ 22.7 1,226 
DecembeL_____ _____ ____ __ __________ _________ ___ _________ 25.5 1, 248 
January_________ ___ ___ ____ _____ ______ _______ ____ _________ 17. 0 1,045 

F.bruNY - - --------------"- --- --- -----------------1 JH I .I: ~ 
19.8 24.2 
19.3 ZO.6 
11.5 ZO.3 
17. 0 17.0 
17. 0 19.5 

~u; ~~; ~;; ~~;: ;;;:;: ~~~:; ~~~ ;:~~; ;:~: :~~~:; ;~~:: ;:1 1:! 1 ____ 1 1~ m 

° 'lOb:' _~.~::::::_ :;;; ~15::: :::: :::: ::::::::::: : j---3:-:-: :-1===2=9.=4=1===3==1=. 4=i==5=:==: :=~=1 

23.0 44.7 
63.5 226.1 

144.0 275.9 

620 I 101. 4 
45.0 54.3 
31.0 36.5 
27.8 29.8 

11. 5 72.5 

NovembeL _____ ___ ________ _____ __ ____ ______ ______ ____ __ .1 29.4 ! 28.6 29.1 1,732 
DecembeL ____________________ ------ - ------------ ~ ------.I 28.6 9.0 I 21. 8 1,340 
January __ ______ ___ __ ______ ___________ _____ ____ __ ____ _____ 18.6 13.0 ' 16.4 1,008 
February _ __ _____________________________________________ 32.5 21. 6 25.2 1,400 
M arch_ ________ __________ ___ __ _________ ___ _________ __ ____ 451 272 35.8 2,201 
ApriL___ ___ __ _ ____ ____ ____ ______ _____ ____ __ __ _ ___ _ __ __ _ _ _ 58. 1 3,457 71.6 45.1 
May ____ ______ ___ • __ _ _ __ _ __ ____ _ _ ___ _ ___ _ __ _ _____ __ _ _ _ __ _ 67. 1 4,126 70.4 i 59.2 June _ _ ___ _ _ __ __ __ ___ __ __ _ _ __ _ __ __ __ _ __ _ __ __ _ _ __ _ _ _ _ _ __ _ __ 61. 8 3,677 82.5 41. 0 
July____ ___ _________ _______________ _____ ___ __ ___ ___ ____ ___ 104.4 6,415 

I 
124.0 72.0 August._ __ _ ______________________ _______ ______ __ ___ ______ 74.7 4,593 94.2 57.5 September. ____ . __ • ___ _ ____ __ ___ ___ _____ ___ _ ___ _____ ______ 49.2 2,928 75.0 27.0 

The y""---------;;;~;;:------:.------- -- -____ I 47. 6 34,800 

OctobeL ___________________________________________ .__ _ __ 26.2 1,610 

I 

9.0 I 124.0 

27.0 24.9 November _ _ _____________________________________________ 26.5 1,580 34.0 18.6 
DecembeL_________ __ _______ ______ _______ __ ___ ___ ________ 21. 4 1,320 29.8 7.6 January___ __ ___ __ _________ _____ _ ___ _ __ ____ __ ______ __ _____ 8.68 534 12.0 4.2 February ________ _____ ________ _________ __ _____ ._____ _____ 15: 2 874 18.8 7.2 

16.81 

~~~:, y~!~!!! !;~!!! !!!:! !:!:!;;!)~; :;!!~!~!;:;!;~~ ;1____ ~ 1 !! ~ 
192 
381 88 
457 142 
270 128 
349 132 
440 138 
180 113 

457 4.2 I 

I 
==========i========I====== 

1916-17. October ___________________ ,, _ __ __ _ __ _ __ _ __ _ _ __ __ ____ _ _ _ ___ 82.4 
November _ _ ____________ __ ____ ____ ____ ___ __ ______________ 50.0 162 30 

123 15 DecembeL _______ '__ _ __ _ ___ __ __ _ _ _ _ ____ ____ _ _ __ __ __ _ __ _ _ _ _ 41. 5 i2 14 January ____ __ , ____ _____ ___ ________ _____ ~ _ __ _ _ __ _ ____ ____ _ _ 37.0 
February _ _ __ _____ ___ _ __ _ _ _ ___ _ _ _ _ _ _ __ _ ___ _ _ _ __ __ _ __ _ ___ _ 47.7 

52 25 
68 24 

¥arch _____ _________ _____ ______ __ __ .--- - ___________ ___ _ __ 26. 7 68 17 ApriL_ __ _ _ __ _ _ __ _ _ __ _ _ __ _ _ _ _ __ _ _ __ _ _ __ _____ ___ ___ _ _ __ __ _ _ 104 248 30 May __ ____ _ _ ___ __ _ _ _ _ __ _ _ __ __ _ _ _ ___ _ ___ _ __ _ _ __ _ _ _ __ _ _ _ _ __ 259 518 150 June_ _ __ _ _ __ _ ___ _ __ _ _ __ _ _ _ _ _ __ __ __ _ _ __ ____ _ __ _ _ _ __ _ __ __ __ 218 398 120 July _____ __ __ _ _ _ _ ___ _ __ _____ _ _ __ _ _ _ _ _ __ ____ __ _ _ _ ___ __ _ ____ 460 560 288 August._ __ _ ____ _ _ ____ ___ _ ____ _ __ ____ ___ ____ _ __ __ ___ __ _ _ __ 295 342 260 September ___ _____ ____ _________ ________ ~__________ ______ _ 274 288 230 
1-----1-----1----The year_: ____ ____ _____ ________ __ ~ - - ___________ ____ 159 560 14 

5,070 
2,9S0 
2,550 
2,280 
2,650 
1,640 
6,190 

15,900 
13;000 
28,300 
18,100 
16,300 

115,000 

UNITED STATES RECLAMATION SERVICE POWER CANAL NEAR SPANISH FORK, UTAH. 

LocATION.-In SW. t sec. 2, T. 9 S., R. 3 E., near mouth of canyon, half a mile 
below canal ' headgates, about 5 miles southeast of Spanish Fork, Utah 
County. ' 

RECORDS AVAILABLE.-January 1, 1909, to September 30, 1917, when publication 
by United States Geological Su~vey was discontinued. " 

GAG;E.-Inclined staff on right bank graduated to tenths from zero to 5 feet. 
DISCHARGE MEASUREMENTs.-Made from footbridge orby wading at gage. 
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CHANNEL ANDCOoNTRoL.-Concrete-lined section; bottom width 4.0 feet, side 
slopes 1 to 1, and maximum depth of water will be about 6 feet. Control 
not permanent owing to earth and rock slides below the gage. 

ICE.-Stage-discharge relation sometimes affected by ice. 
DIVERSIONs.-None above station. 
REGUJ,.ATION.~Flow controlled by headgates half a mile above gage. 
COOPERATION.-Since January 1, 1911, all records have been furnished by the 

United States Reclamation Service. 

Monthly dipcharge of United States Reclamation Service power canal near Spanish 
Fork, Utah. 

Discharge in second-feet. 

Month. 

1909. January ________________ ______ ___________ ___ _____________ _ 
February ____________ _____ ____ ___ __ __________ ____________ _ 
March __ ______________________________________ __ _________ _ 
ApriL ______ ___ __________________________________________ _ 
May _________ ____ ___ __ ______________ _____________ ___ ____ _ 
June __________________________________________________ __ _ 
July _. _. _ _ _ ____________________________________________ _ 
August. _________ . ______________________ _____ _____ ___ ____ _ 
September _______________ __ ____________________________ _ 

The period ______ . _____ __________________________ _ 

1909-10. October _________ ________ ____ ______ _________________ ____ _ 
NovembeL ______________________________ __ ______ ____ ___ _ 
DecembeL _____________________________________________ _ 
January ___ _____________ , _________________ _____ __________ _ 

Maximum. I Minimum. I 

82. 1 I' 15. 8 II 

66.0 46.6 
66.0 I 0 ' 
41.6 20. 2 1 
44.0 27. 0 i 

188 39.3 

=1 

40.6 41.6 I 
54.5 39.3 I 

123 49.1 I 

-I 188 0 I 
i 

115 96.1 
123 92. 5 
115 54.5 
115 92.5 

Run-off in 
acre-feet. 

Mean. 

54.9 3,380 
58.3 3,240 
29.5 1,810 
32.3 1,920 
38.8 2, 390 
47.2 2.810 
44.0 2,710 
45.9 2,820 
90.8 5,400 

49.1 26,400 

101 I 6,2lO 
104 6,190 
87.1 5,360 

Hl6 i 6,5:<0 February _____ ___________ ______ ___ ____ __________________ ~ 115 72. 2 103 5,72() March _________________________________________________ _ 131 78. 7 111 6,820 ApriL ___ _________ ___ _________________ ____________ ______ _ 
May ____________________________________________________ _ 
June _______________________ . _____________________________ _ 
July _~ ____________________________________ ___ ___________ _ 

=1 

123 54.5 
78.7 54.5 
78.7 62.5 

=1 86.2 72. 8 

90. 5 5,390 
66.5 4,090 
66.7 3,970 
81.4 5,000 August ___ ____________________________ ___ _________ ______ _ 93.9 60.1 68.9 4,240 SeptembeL ______________________ . ____________________ ___ _ 78.7 63.0 I 69.9 4,160 

The year. __ _________ . __________________ _____ ______ _ 131 54. 5'1 88.0 I 63,700 

1910-11. October _________________________________________ ___ ____ _ 86.9 55.6 69.3 ' 4, 260 N ovembeL _____________________________________________ _ 96.1 73.5 80.9 4,810 DecembcL ___________________________ __ __ ______________ _ 
January _________ ______ ____ ___________ ________ ___ _______ _ 
February ____ . ______________________ < _ _________ ________ _ _ 

91. 8 64.8 
98.2 46.0 

I 79.9 58.6 

81.6 5,020 
73.8 . 4, 540. 4 
73.3 4,072.1 lVlarch _____ __ __ ~ ___ _____________________________________ _ 104.2 80.6 89.1 . 5,481.6 ApriL ___ .. ________ _______ : ______ ___ __________ ________ __ _ 

- 98.2 46.5 78. 3 4,657.3 May .. _________________________________________________ _ 94.3 47.4 68.0 4,183. 4 June _____________ __ .. ___ _____ ________ ____________________ _ 79.9 61.3 69.7 4,148.5 July _______________________ · ___ __________ __ _____ ___ ___ ___ _ 62.5 5Q.3 55.4 3,405. 3 August. _______________________________________________ _ _ 51. 3 38.9 46.6 2,867.9 
September ___ _____ ____ _____ __ ________ ____ _________ ____ _ _ -I 63.6 46.5 53.0 3,151. 2 

The year _________________ _______ ___ ____ __ __ ______ _ 

1911-12. October _________________________________________ _______ _ 
NovembeL _______________________________ _____________ _ _ 

-I 104. 2 38.9 I 

-I 65.4 54.9 
67.1 40.6 

69.9 1 50,600 

58. 2 3,579. 2 
60.5 3,601.8 

DecembeL _______________ . _______________ ___ ____________ _ 62.5 47.0 57.4 3,527.1 January __ _____ ____ __ __ __ c __ ___ __ ______ ___ __ . ____________ _ 67.1 57.0 62.9 3,865.1 February _________ ________ ___ _______ __ _________ _____ ____ _ 74.6 55.4 64.7 3,725. -'1 March _____ ____ ~ __ ______ _________________________________ _ 75.9 63.5 69.2 4,252.2 ApriL ___________________________________________________ _ 
May ____ • _________ __ __ ___ _________ _____________ __ . ______ _ 79.2 63. 5 

105.3 72.1 
69.3 4,122.1 
87 .. 3 5,368.5 June __ _____ _____________________ __ _________________ __ ____ _ 111.0 70. 8 81.4 4,841.9 July __ ___ ___ ______________ · ____ _________ c _________________ _ 

August _____________________________________ .. ____________ _ 
SeptembeL ______ ___ ___________ _______ ___________________ _ 

75.3 68.3 
73. 3 54.9 
76.6 56.4 

71.9

1 

4,421.2 
63.0 3,870.8 
60.7 3,614.7 

The yeaL _____ __ ___ . __ __ ____________________ ______ _ _ 

I 111. 0 I 40. 6 67.2 1 48,800 
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Monthly discharge of United States Reclamation Service power canal near Spanish 
. . . .. Fork, Utah-Continue<;l. . 

Discharge in second-feet. 

Month. 

Maximum. Minimum. Mean. 

1912-13. 
October ______________ ._ ___ _ _ _ __ _ _ __ _ __ _ _ ___ _ __ _ _ __ ____ __ _ _ 74.6 61. 9 65.6 November _ _ _________ ____________________ _______ _____ ____ 75.9 58.1 65.4 December __ _ _ ___ _ ___ _ _ __ _ _ __ _ _ __ _ ___ _ __ _ _ _ _ ____ _ _ __ _ _ _ _ _ _ 67. 1 33.5 55.6 January ____ _ _________ _____ ______ __ __ _ ___ ____ _ __________ __ 114.2 45.1 66: 4 
February ____________________________________ ___ . ____ ~____ 72.1 58.6 64.0 March_ __ _____ ___ _ _ _ __ _ _ ___ _ _ ___ ____ _ _ __ _ _ _ _ _ ___ _ _ _ _ _ __ __ 82.0 60.2 70.4 
ApriL____ _ ___ _ _ _ _ _ __ _ _ ____ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ 103.7 79.9 91.8 May _ ______ __ _ ____ ____ ____ ___________ ____ ___ _____ __ _ _ ____ 102.9 69.0 89.3 June_ ________ _ ________ _ ___ ___ _ ________ __ _ ____ ____ ___ _ ____ 91. 3 63.0 72.1 
July_______ ________________________ _______________________ 82.7 65.4 72.1 
August.____ __ _ _ _ __ _ _ _ _ _ ____ _ ___ _ __ _ _ __ _ _ __ _ _ __ _ _ _ _ _ _ ___ __ 85.5 55.9 69.0 
September __________ __ __________ ________ . __ _ _ ___ _ ___ _ ____ 80.6 55. 9 63.6 

1------1-----1------
The year.____________ ______________________ ________ 114.2 33.5 70.5 

=======1=======1====== 
1915;-14. 

October 1-9 ____________ . . ____ __ ____________ _____________ _ 
November 1\}-30 __ . ____ ________ _______________ ___________ _ 
December ____________________________ ___________________ _ 
January ____ _____________________________________________ _ 
February ____ _______________________ ____________________ _ 
March _________ _________________________________________ _ 
ApriL _______ __________________ __________________________ _ 
May ___ _________________________ __ _________________ " ____ _ 
June ___________ : ________________________ ___ _____________ _ 
July _______________ ______________________________________ _ 
Au~ust. _________ __ _______ : ______________________________ _ 
September ______ ________________________________________ _ 

75.9 
77.9 
70.8 
94.3 
95.9 

107.0 
132.1 
156.5 
79.2 
93.6 
82.0 
77.3 

61. 3 · 69.0 
60.8 68.9 
40.8 61. 0 
58.1 70. 5 
60.2 72.2 
65.4 78.2 
61.3 96.7 
61.9 86.0 
65.4 73.1 
70.8 78.0 
69.0 74.0 
65.9 68.5 

~=======I========I:======= 
1914-15. 

Octobec _________ _______ __ _ ____ ___ __ __ __________ _____ ____ 92.8 72. 1 75.5 
November ____ ____________ ,------_____ __ ____ ___ __________ 72.7 62.5 68.4 December. ________________________ ._ _ _ _ _ __ _ _ __ __ __ _ _ __ _ __ 70. 2 54.9 63.5 
January ___________ -_ ___ _ _ __ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ __ _ _ _ 65. I) 58.1 63.3 February - _ _ ____ ___ _ ___ ____ ____ _ ___ _ __ ______ ____ _ _ __ _ ____ 77.3 60.8 69.2 March_ _____ __ ____ __ _ _ __ _ _____________ ____ _________ _ ____ _ 84.8 65.9 73. ° ApriL___ ___ ___ _________________________________ _ __ ____ ___ 91.3 47.1 68.3 May ____ __ __ ___ _ ___ _ ____ ___ _ ___ ____ ___ ______ ____ _________ 59. 1 48.1 53.6 June_ ________ _ __ ____ _ __ _ ___ _ _______ _ ____ ________ __ __ _____ 51. 6 40.0 I· 44.3 July _______ ____ ________ ___ _ ___ ____ ____ ____________ ___ _ ___ _ 44.8 42.6 
AugusL _____________________ __________ .___________ _______ 94.3 49.1 62.2 September _ _______ ____ __ _ __ ________ _____ ___ _______ _ _ _____ 101. 3 61. 9 78.0 

4,033.4 
3,893.6 
3,416.0 
4,083 
3,554 
4,329 
5,463 
5,491 
4,290 
4,433 
4,243 
3,785 

.51. 000 

1,232 
1,640 
3,761 
4,335 
4,010 
4,808 
5,754 
5,IOii 
4,350 
4,796 
4,550 
4,076 

4,642 
4,070 
3,904 
3,894 
3,843 
4,489 
4,064. 
3,296 
2,636 
2,619 
3,824 
4,641 

40.81 

40.0 , 
-------1------:-----1·-------The year _______ _ ___ ___________ __ ___________________ 101. 3 63.4 45,900 

1915-16. 
October._ _________ ____ _____ __ __________ ___ _ ___ __________ _ 72. 7 67.7 70.9 4,360 
November ______________ ~___________ _ ____________________ 76.6 62.5 71.3 4,240 
December _____________ • ____________ ~ _ __ _ ___ _ ____ ___ _ _____ 75.3 40.0 67.1 4,130 
January_____________ _ _ _ _ ____ _ ___ ____ ___ __ __ _ ____ _________ 72.2 53.5 62.6 . 3,850 

53.0 77.1 4,430 
0 52.5 3,230 

February _. _____________________ ~ ___ ________ __ ________ ___ 100.8 
March __________ ._ _ __ __ _ _ __ _ ___ _ ___ _ _ _ _ ___ ___ ___ _ ___ _ _ _ ___ 88.2 
ApriL _________ . ___________ • _ _ __ _ ___ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ 184 0 74.3 4,420 May ._______ ___________ _ __ _ ___ __ __ _ __________ ___ ________ _ 247 151 215 13,200 

214 231 13,700 
123 187 11,500 

June_ _ ___ ___ ____ ____ __ _ ________ ____ ____________ ___ _ ______ 260 
July _____________________________________________ -c__ _ _____ 243 
August.___ __ __ ____ __ _ ___ _ ___ _ _ _ __ _ __ _ __ ____ _ _ _ _ _ __ _ _ ____ _ 184 126 148 9,100 
September _______ ._______________ __ __ ______ _ ______ __ _____ 158 142 149 8,870 

1-------1-------The year ____ ____ ____ _____ ____ __ _________ ____ ____ ___ 260 0 117 85,000 
1=======1============== 

1916-17. 
69 118 7,260 
70 88.3 5,250 
54 89.1 5,480 
56 72.7 4,470 
66 71.8 3,990 
69 74.6 4,590 
67 71.7 4,270 
72 117 7,190 

139 201 12,000 
234 284 17,500 
125 206 12,700 

October __________ _ ___ _ __ _ _______ ___ __ _ ___ _ ___ __ __ __ _____ _ 163 
November _ _ _________ ___ _ ___ _ ____ ____ ____ _ ______ ____ ____ _ 123 
December_._ _ _ _ ___ ____ _ __ _ _ _ _ _ ___ _ _ __ _ ___ _ ___ __ _ _ _ __ ____ _ 104 
January__ __ _____ ___________ __ ____ _____ ___ _ __ _ _______ __ _ _ _ 85 
February _ _ _ ___ _________ ____ ________ ____________ _________ 80 
.lYlarch _______ : __________________________________ ._ _ _ __ _ __ 81 
ApriL ____________________ • ____________________________ .__ 78 
May ______ . _____________ ____ . __________ .___ ______________ 214 
June __ __ • _________________ ._____ ____ _ ___ ________ ___ _ __ ___ 303 
July . __________________ . _______________ ______________ . _ _ _ _ 397 
August. __ . ______ ____ .• ___________________ . _____ ____ . _ __ _ _ 341 
September. __________________________ • ___ . ____________ . _ _ 204 122 185 11,000 

1--------1--------The year ___ __ __ _ _ _______ ___ __ ___ ____________ _____ __ 397 54 132 95,700 
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HOBBLE CREEK NEAR SPRINGVILLE, UTAH. 

LOCATION.-In sec. 7, T. 8 S., R. 4 E., 150 feet below Springville pO'wer plant, 
1 mile above mouth of canyon, and 4 miles southeast of Springville, Utah 
County. 

DRAINAGE AREA.-120 square miles. 
RECORDS AVAILABLE.-March23, 1904, to December 31, 1916, when station was 

discontinued. 
-GAGE.-Vertical staff fastened to large tree on right bank, 75 feet below cable, 

June 1, 1909, to September 30, 1916; original gage vertical staff about 
1,000 feet downstream, installed March 23, 1904, washed out by flood 
April 2, 1907; temporary gage, vertical staff at same site as original gage, 
installed June 1, 1907, washed out by flood about May 1, 1909. 

DISCHARGE MEAsuHEMENTs.-lVIade from cable or by wading. 
-CHANNEL AND CONTROL.-Bed composed of boulders and coarse gravel; fairly 

permanent. One channel at all stages; banks high and wooded. 
ICE.-Flow largely from springs. Stage-discharge relation not seriously affected 

by ice. 
DIVERSIONs.-The only diversion above the station is the power canal and this 

water is returned to the stream about 150 feet above gage. 
REGULATION.-Low-water flow may be somewhat affected by operation of power 

plant . 
.cOOPERATION.-Since January 1, 1911, all records -have been furnished by the 

United States Reclamation Service . . 

Monthly discharge of Hobble Creek near Springville, Utah. 

Discharge in second-feet. 

JHonth. 1-----~--------I~~~1!t~ 
Maximum. Minimum. I Mean. 

------------------------1----·1------1---- ------ -.-

1904. 
March_ __ ____________ ___ __ ________ __ __ _ ______ ____ ____ ____ 55 25 39.7 709 
.ApriL. ___ . c _________ . _. ___ • _____ • __ • _______ • ___ • ___ • __ • _ 141 47 93.9 5,587 
May _____________ . ___ ._._. _____ . __________ . ___ . ___ . ____ ._ 188 95 133 8,178 
.June __ ._. ____________ ____ __ . ___ ._ . _______ ___ ._ . ______ .___ 90 10 45.8 2,725 

i~~i·_=== = = = = === = == = = === = == = = = = == = = ==== == = = == = === = == == == == = == == == == = == == == = == = =='= == == ===== I ~::g 'september _______________ . ~ ________ . ______ . _._ . __________ . ___________________ . ____________ . 950 
1-----

The period. _____ -. ______ -____ . ________________ ___ __ __________ . _____________ . ______ -- '1===2=1,=300= 

1904-5. 
October ______________________ . ___ . ___ . __ . ___ .. __ ______ _____ . _______ . ____ . __________ . ______ . 1,090 
.November ______________ . __________ ___ ___ _ . __________ . ____ . _____ . ___ ". ____ ______ _ ____ _____ 950 
December __________________ . ___ . _____ . __________ . ____ __ ____ . ___ . ________ . __________ . ___ .___ 980 

~~':lmm~~~m~~~~~~~~~~l~m~~:m--~~~~~~m:J l~ § iJ ~m 
.July _______________ __ _______ . ____________ . ___ . ___ ._________ 26 11 18.6 1,144 
August ___ . ____ ._. _____ ._. __________ .__ __ ________ ____ _____ 107 8 18.3 1,125 
'september ________________________ ~_____________________ _ 26 14 17.1 1,018 

1-----
The yeaL_____________ __ _ ____ ______ _ ______ ____ _____ __ __________ _______ _____ __ ___ __ ___ 22,000 

1==== 
1905-6. I 

¥E!~;.r::~~:: ~:~ ~ :~:: ~ :~:: ~ ~ ~ ~:~:: ~::: ~ ~~: ~: ~::~ ~::::! _________ ~J _______ j _ __ _ JtJ _______ 1: ~ 
a Discharge for July to' December, 1904, estimated. 
b Discharges for 1906 and the early part of 1907 can not .be computed because of insufficient data. 
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Monthly discharge of Hobble Creek neat Springville, Utah-Continued. 

Discbarge in second-feet. 

Montb. I------------------~----__ I Run-off in 
acre-feet. 

Maximum. Minimum. Mean. 

1907. 
June_ _ ____ _ __ _ ___ ___ _ _____ __ __ ___ _ __ _ _ __ _ __ _ _ _ _ _ ___ __ _ ___ 410 112 240 14,300 
July______________________________________________________ 112 48 73.9 4,540 

~:tt~~ber~==============:=============================== :g ~~ :g: g ~; ~8 
Tbe period _____________________________________________ " _______ 1 ______________________ ::==23~, 900== 

1907-8. 
October-_ _ __ _ _ _____ _ __ _ __ _ ___ _ _ ___ _ __ _ _ __ ____ _ __ _ _ _ _ __ _ _ _ 37 32 34.6 
Nov~mbeL ___ ___________ __________ __________ ____ __ _ ___ __ 37 35 36.3 
December-___________ __________ ____ ___________ ___________ 37 35 36.7 
January________________ _____________________ __ ___________ 37 35 36.0 
February _ _ _ __ ___ __ _ __ _ _____ ___ ____ ____ ___ _ __ _ _ _ _ _ ______ _ 35 34 34.3 
l\1arcb_ __ _ _ ___ _ ___ __ ___ __ _ ___ __ _ __ _ _ __ _ ____ _ __ _ __ __ _ _ _ __ _ 43 34 36.2 
ApriL________________________ ___ ___ _ ___ _______ _____ __ ___ 68 41 53.1 
May _________ _____________ ______________________ ___ ____ __ 84 46 54.2 
June_ _ __ _ __ _ __ _ __ ____ _ _ _ _ __ _ __ _ _ _ _ __ _ ___ _ __ _ __ _ __ __ __ _ _ __ 112 55 68.3 
July _________________________ ____ . _______________________ . 59 37 43.8 
AugusL_ __ _ __ _ ___ _ __ _ __ _ _ __ _ __ _ _ __ _ _ __ __ _ _ ___ _ _ _ _ _ _ _ _ __ __ 37 32 35. 1 
September _______________ ;_ _______ ___________ __ __________ 34 31 32.2 

31 41. 7 

31 32.7 
35 37.3 
37 37.3 
36 46.5 
38 38.0 
38 54.5 
97 414 

357 611 
130 252 
45 75.9 
26 36.9 
18 30.8 

18 139 

1909-10. 

2,130 
2,160 
2,260 
2,210 
1,970 
2,230 
3,160 
3,33C1 
4,060 
2,690 
2,160 
1,920 

2,010 
2,220 
2,290 
2,860 
2,110 
3,350 

24,600 
37,600 
15,000 
4,670 
2,270 
1,830 

100,000 

11 24.6 Octobec__ ____ ___ ____ __________ ___________ _______________ 26 1,510 
26 31. 5 November _ _ ______ ________________________ ____ ____ _______ 35 1,870 
30 30.7 DecembeL ____________________________________ c .. _ ___ _ __ _ _ 35 1,890 
30 30.0 January ______ '_ ____ _________ ________ __ ___ ___ _ _____________ 30 1,840 
22 28.5 
35 141 

February ____ __ ____ ____ _ ------------r ___________ ______ ___ 30 1,580 
Marcb _ ___ _ _ ____ ___ _ __ _ __ _ _ _ _ __ __ __ __ __ __ ___ _ _ _ _ _ _ ___ _ _ _ _ 343 8,670 

130 212 
88 112 
35 65.2 

ApriL___ __ ___ _ _ ____ __ _ __ _ _ __ _ __ _ _ _ _ _ __ _ __ _ __ _ _ __ _ _ _ _ _ _ _ _ 296 12,600 
May __ ______ __ ._ ___ ___ _ __ __ __ ___ _ _ _ _ ___ _ __ _ _ __ _ __ _ _ _ _ _ __ _ _ 228 6,890 
June _________ ____ ______ __ _____ ~ ______________________ ~--..I 88 3,880 

26 26.9 
'11 19.5 
14 20.6 

11 61. 9 
t~:::~;~:::::::::::::::::-:::::-:::--::-:-:::-:-J----3:_l! __ I _______ ------1--

4
-:-: -~-!-

1910-11. 
18 21. 5 October _ _ ___ _ _ __ _ __ _ _ _ _ _ _ __ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ __ _ _ __ _ 26 1,320 
22 22.5 November ______________ :__ ____ ___ ___ ____ _______ __ _____ __ 26 1,340 
18 20.5 
23.8 26.93 
26.5 30.24 
26.5 ' 43.15 

DE;lcember _______ ' ___ _____________________________ ~ _ _ _ _ _ _ _ _ 26 1,260 
January___________ _______ ________ __ _ ______________ __ ____ _ 52.0 1,655.63 
February _____________ c______ __________ _ ___ _ __ __ __ ____ ___ 57.0 1,679.40 
March_ ___ ____ ___ ___ ___ ____ _________________________ __ ___ 71. 8 2,653.33 

67.0 73.64 
57.0 70.70 

ApriL___________________________________________________ 81. 8 4,381. 75 
May __ ___ ___ ________________________ _______ ______________ 92.0 4,346.05 

29.6 46.15 
20.3 28.15 
17.9 18.80 
17.5 18.40 

17.5 35.0 

~~fr ~ ~ ~ ~~~ = =~~ = =~ =~ ~~ == == = === = = = = == = == == == = = == = === = == = = =1 ~g: ~ I i; ~it gg 

~~~~~:::::::::::::::::::::::-::::-::::::::::::::: , ___ :_~_: :-1-----1
-----

1-'-2-:-: _::_:_: i __ 8 
:=======:========]]======1======= 
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Monthly discharge of Hobble Creek near Springville, Utah-Continued. 

Discharge in second-feet. 

Month. I-------~--------~------I ~~~1!f~ 
Maximum. Minimum. Mean. 

1911-12. October __ _ _ _ _ ___ _ __ _ _ __ _ __ _ _ ___ _ __ _ _ __ __ _ __ _ _ _ _ _ _ _ _ __ _ _ __ 29.6 21. 3 "22.6 1,390.43 
November _ _ _____ ______ ____ ____ _ ______ __________ _______ __ 22.2 
December ___ __ ____ _ __ _ _ __ _____ _ _ _ _ __ _ _ __ __ __ _ _ _ _ _ _ _ __ _ _ __ 20.3 
January ________________ _________________ _________________ 21. 0 

19.5 21. 3 1,267.85 
18.2 19.5 1,197.84 
14.0 19.0 1,166. S 

February ______ _ _ _ ___ _ __ _ _ __ _ _ __ _ ___ _ __ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ 20. 5 
March _ _ _ _ __ ____ ____ _ __ _ _ _ _ _ _ __ ___ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ 23. 8 

18.5 19.9 1,144.9 
20.5 21. 6 1,330.3 

tf;;l_-~= = == = = == ========= = = == ==== == == == = === ==-====== == === = = Ig~: g June_ __ ______ _ __ ____ _ ___ _ __________ ____ __ _______ _________ 134.6 
July _ _ _ _ ____ __ __ _ _ __ _ _ __ _ __ _ _ ___ _ __ _ _ __ __ __ __ _ _ _ _ _ ____ __ _ 41. 5 

24.0 40.9 2,434.6 
65.5 136.0 8,361.6 
41. 5 81. 8 4,865.5 
25.0 33.0 2,028.7 

August______________ ____ ___ ____________ ______ __ __ _ ____ __ _ 41. 5 
September _ _ _ _ ___ _______ __________ ____ _ ____ __ _ ___ _______ _ 29.0 

20.0 24.4 1,502. 3 
18.5 22.2 1,319.2 

1---------1---------1------The year __ ____ ___ _ ____ _ ___ _ ___ _ ____ __ __ _____ ___ _ ___ 189.0 14.0 38.5 28,000 
1======'1=======1======1======= 

1912~13. 
October ____ __ ____ __ __ _ ____ ___ _ __ __ ___ ____________ __ __ __ __ 35. 0 20.0 22.5 1,384.3 
November _ _ _____ _ ___ _ ___ _ ____ ___ _ ____ ___ ____ __ ____ __ _ _ __ 29.0 
December._"______________________ _______ ____ _ ___ _______ __ 22.0 

22.0 24.3 1,448.2 
20.0 20.8 "1,276.8 

January___ ____ ___ _____________ __ __ ____ __ ____ ___________ __ 23.0 18.0 22.3 1,371 
February _ _ _ ___ ____ ____ ________ ________________________ __ 23.0 
March __ ___________________________ ___ ________________ ~__ 30.0 
April____ _ _ _ _ ___ _ _ _ _ _ _ _ _ __ _ _ __ _ _ __ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ 231. 0 
May _ ___ ____ ____ _______ ________ __ ___________ __ __ __ ____ ___ 190.0 
June_ _ ___ ___ _____ ___ _______ ____ _______________ __ __ __ __ ___ 83. 0 

21. 5 22.1 1,227 
21. 7 2.').5 1,568 
31.0 162.0 9,640 
55.5 111.8 6,874 
40. 5 51. 2 3,047 

July __________________ ~ ____ • __ __ __ ______ __ _ ____ ____ ____ ___ 37.5 23.0 28.5 1,740 
August____ __ ____ ___ ____________ ______ ____ ____ _ __ __ _ _ __ __ _ 24.3 20.5 22.2 1,365 
September ___ ____ ____________________________ __ __________ 28.0 21.5 24.4 1,452 

1---------1---------1----------The year._ _ ___ _ ___ _ ___ _ ______ __ __ __ __ ______ _______ _ 231. 0 18.0 44.7 32,400 
1=======1=========1======1====== 

1913-14. October _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ __ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ 28 24 25.6 1,574 
November _ _ _ ____ _ ______ _ ___ ____ _ ____ ____ __ __ __ ______ ____ 28 
December _________________ ____________________ ._ _ _ _ _ ___ _ __ 24 

24.7 26.2 1,559 
19.5 21. 6 1,322 

January ______ ____ ___ ___ _ ________ ____ __ _ ___ _____ __ ____ ____ 28.5 
February _________________ c_____ ________ ___ ______ ____ _ ___ 25.0 

23.5 25.2 1,5.50 
23.5 24.6 1,366 

March _ ___ _ __ ___ _ _ __ _ _ __ _ _ _ _ _ _ __ __ __ _ _ __ _ _ __ _ __ _ _ __ __ __ __ 98.7 26.0 59.6 3,665 
ApriL________ ____ __ __ ________ ____ _ __ ____ __ __ _ ______ __ ____ 461. 4 92.5 269.4 ]6,031 
May _____________________________________________________ 270.0 87.2 181. 6 11,166 
June _______________________________________ ~ __ _ _ __ _ ___ _ __ 92.5 43. 0 71. 7 4,266 
July_________ _ _____ _ ____ ____ __ __ _ ______ ______ __ ________ ___ 46.5 35.3 39.8 2,447 
AugusL_____ ___________ ___ _ ___ _ ____ _ ___ _ _ _____ ____ _______ 36.0 26.5 30.4 1,869 
September _ _____ __ ___ __ ______ ___________________ _________ 29.7 25. 9 27.8 1,654 

1---------1---------1-------
The year__ _ ______ ____ __ __ __ __ ____ ___ ____ __ ____ _____ 461. 4 19.5' 67.0 48,500 

1=======1'=======1======1======== 
1914-15. October ______ ___ ____ _______________ ________ __ ____________ 32.0 26.5 29.3 1,802 

November _ _ _ ____ __ ________________ ____ ____ _________ _____ 28.7 
December _________ "__ ____ __ __ _ ___ ____ _ ___ _ ___ _ __ _______ ___ 28.7 

25.9 27.6 1,642 
25.9 27.0 1,660 

January __ __ __ _ __ _ _ _ _ _ _ __ _ _ __ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ __ __ __ _ _ 25.0 22.0 24.2 1,488 
February _____ __ _ _ _ _ __ __ __ ___ _ _ __ _ _ __ _ __ _ _ __ _ _ ____ __ _ _ __ _ _ 27. 1 
March ______ "_ __ _ ___ _ ____ __ ______ ______ __ _ ___ _ __ __ __ ______ 38.2 21. 8 25.5 1,414 

25.0 28.5 1,755 

U;~l~~======= == ======================= =================== 1~~: r June_ _____ _____ __ __ _ _ __ __ _ ____ ____ __ __ ______ ____ _ ____ ___ _ 69. Ii 
July _____ ___ __ ____ __ __ ___ ________ ____ ______ _______________ 34.8 
August.____ ___ _ _ _ __ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ _ __ _ _ _ _ __ _ _ _ __ __ 25.0 
September _ __________ __ ____ ________ _ ___ _ __ _ ___ ____ _ ______ 27.1 

/---------/-------/-------

~Z: ~ I 85.0 5,043 
73.0 4,487 

3<

8

1 

46.5 2,768 
23.6 28.6 1,731 
21. 2 24.0 1,475 
21. 2 24.2 1,440 

The year____ _ __ ____ ______ __ __ _____ _________________ 118.5 

1=======1'=======1====== 
1915-16. October ___ ____ ____ __ _______________ __ _____ _______ ___ _____ 25.0 

November _ _ ____ ____ ___ _ _____________ ________ ____________ 27. 1 
December.____ ___ _ ___ _ __ ____ _________ __ _ _ __ __ ____ ____ ___ _ 27. 1 
January ______ __ _ __ _ _ __ _ _ __ _ _ __ _ __ __ _ _ __ _ _ __ __ _ _ __ _ __ _ __ _ _ 22.3 

21. 21 36.7 26,705 

22.3 \ 23.5 1,450 
22.3

1 

25.7 1,530 
23.6 2.5.8 1,590 
18.2 , 19.9 1,220 

February _ _ _ ________ __ __ __ ____ _____________________ ______ 25.8 
March_ _ _ _ __ _ _ __ _ _ _ _ _ _ __ _ __ _ _ _ __ _ ___ _ _ _ _ _ __ _ _ __ ___ _ _ _ _ _ _ _ 674 
ApriL____________ _____ ____________ _ ____ ____ __ ____ ____ ____ 824 
May _ _ ___ _ ___ __ _ __ __ _ _ __ __ _ _ __ _ _ __ __ __ __ _ _ _ __ __ _ _ _ _ __ _ __ _ 569 
June _ ___ _ _ _ ____ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ __ _ _ _ _ __ 224 
July ________ ____ __ ____ _____ ______ ______ ___________ ___ _____ 71. 0 
August.__ _ _ __ ____ __ _ _ ___ ___ _ __ __ _ __ _ __ __ _ _ _ _ ___ _ _ _______ _ 39. 5 
Septenlber ________________________ .- ________ " ____________ "_ 30.0 

I---------I---------!-------I---------The yeaL________ _____ _______ ___ __ _________________ 824 

17.4 I 21.3 1,230 
21. 5 I 193 11,900 

~i 
531 31,600 
345 21,200 

77.0 165 9,820 
39.5 48.6 2,990 
23. 3 . 29.9 1,840 
20.6 I 22.7 1,350 

1 

17.4 j 121 87,700 
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PROVO RIVER AT FORKS. UTAH. 

LOCATION.-In sec. 26, T. 5 S., R. 3 E., at Vivian Park summer resort, just · 
above Forks, Utah County, 1 mile below mouth of North Fork of Provo, 
River, which enters on right; 400 feet above South Fork, which enters on left; 
1 mile above Utah Power & Light Co.'s diversion dam; and 12 miles up , 
Provo Canyon from Provo, on highway and railroad from Provo to Heber. 

DRAINAGE AREA.-600 squ9.re miles (me'l.3urej on t)p:)graphic maps). 
RECORDS AVAILABLE.-November 17, 1911, to September 30, 1920. Records 

have been obtained at various points below the mouth of South Fork since· 
1890. 

GAGE.-Verticalstaff on right bank 16 feet ab.)ve steel bridge; installed July 21, 
1920. Read by .T. F: Carter. From October 5, 1915, to JUly 20, 1920" 
staff gage on right bank half a mile upstream was used. 

DRAINAGE MEASUREMENTs.-Made from cable from highway bridge or by wading. 
CHANNEL AND CONTRoL.-Bed composed of grav'el and large boulders; fairly 

permanent. Banks fairly high and not subject to overflow; one channel at. 
all stages. Control is gravel riffle. Point of zero flow on October 2, 1920, 
at about 0.8 foot. 

ICE.-Stage-discharge relation slightly affected by ice. 
DIVERSIONs.-Station is below diversiO'Ils for irrigation in Heber Valley and above · 

those in the vicinity of Provo. 
REGULATIoN.-Anumber of 'small lakes at the headwaters have been utilized 

as storage reservoirs and flow is regulated to slight extent. 
AccuRAcY.-Stage-discharge relation practically permanent. Records fair. 

ill onthly discharge of Provo River at Forks, Utah. 

Discharge in second·feet. 

Month. I------~------~------ ~~:e~!l~ 
• 1 M " M 

_________ ~-------------------------_I-~-fa-x-lm--um--· I ~lmu~.---e-a-n-._ 1 _______ _ 

November 16-30 ...•..... ~~~~~~~~...... ..... . . ............ 284 I 204 
DecembeL.. . ............ ......... ... . ..... .... .......... 269 / 211 
January ............... ~ ............................. ~ .... 337 226 
February __ . ______ ........ ____ .. __________ . ______ . __ '" __ . 284 229 
March.. ..... .... .. ....... . .. .... ......... .... .. ......... 442 261 
ApriL. ____ ...... __ ........ __ .. __ ......................... 518 337 
May ............................................ . ........ 1,900 371 
June . ............. __ .. ____________ .. __ ..... ______ ........ 2,110 440 
July __________________________ . ________________ ... __ ...... 396 238 
August ________ . __________ ~ __ .. __ .. __ .. ______ .. __ .. __ ____ __ 309 232 
September. ________________________ ..... ____ .. __ .. ____ ... 335 252 

257 
232 
277 
265 
351 
398 
687 

1,100 
275 
253 
297 

The period __ " __ " __ " __ ... ________ . ______ ' __ ...... . ... ________ . ________ .. ____ ... ____ . 

1~'~ : 
17;000 -
15,200 ' 
21,600 · 
23,700 -
42,200 
65,400 ' 
16,900 ' 

. 15,600 -
17,700 ' 

257,000 ' 
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Monthly discharge 'oj Provo River at Forks, Utah~Continued. 

Month. 
I Diooh" .. in _nd~ 

Run-off in 
acre-feet. 

-----------------~--- ---------1---- .-----
1 

Maximum. Minimum. 1 Mean. 

October -- - -- - --- - -- - - - - -~:=~~=~~ -------------------- -- --- 341 227 i 298 i~: ~gg 
rr~if~~~~~~~~~~~:~~~~~~~-~:~:~~~~~~~~~::m- ~::-~J 3~ ~ , m ~m 
ApriL__ __ _ _ _ _ _ __ _ ___ _ _ _ _ _ ___ _ _ __ _ __ _ _ __ __ __ _ _ __ __ __ _ _ _ _ 744 44,300 

~~~= = == === = = = = ==== == == ===== = === == == == == == == == = = == = ==== = 1, A1g ~6: ~gg: July _____ ___ ____________ _______ ____________ ___________ __ _ 292 18,000 
AugusL___ _ _ ___ _ ___ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ 272 16,700 
SeptembeL ____________________ ___ _____ _ ___ _ _______ __ ___ 243 14,500 

~l~;,,~;; ;;;;;~; ;l'l~t:::; ;::;;:;;:::;;::;;; ::: I ~I !---3;-;-;~-~-: 
Febraary ____________________________________ __ __ -------=i ~§~ i~:!gg 
March ___________________________________________________ 1 341 21, ()()(}. 
ApriL ___________________________________________________ 1 435 25,900 
May __ c __________________ ~ __ _ __ _______ _____ _ _____ ________ 1 285 17,50(l 
June _______________________________ _____________________ ; 457 27,20() 

July ------- ------ ---- --- --- -- ---- _ ---- ---- --- --- _ ---- ~- ____ -- 1 234 14,400 August ___________________ , _____________ ~ ______________ - - - 170 I 10,500 
September ____________________________ : ____ _____ ____ __ __ 190 11,300· 

The year __________ " ___________________ ___ _________ 1-----I------:--·~288-i'--2-09-,-OOO-

~~\?~ber = = ==== = == = === =~;~=~=1=6= = == == == = === ~ = = == == == = = == =1 ~~g I i~: ~ December ________________________________________________ I 292 18,00() 
January --- __ -- -- _ -- ______ -- ____ -- _____ -- __ -" __ -- __ -- __ -- =_ 1' 258 15,900 
February _ _ _ __ _ ___ _ ____ ____ __ __ _ ___ _ ___ _ ______ _ ___ ____ __ 270 15,501} 
March ____ _____ ______ ' _____ c__ ____ ____ _ ____ ____ ____ __ ____640 39,400 
ApriL ____ ______________ -------- --------- ---- --- - -- _______ -1 743 44,200, 
May ____________________________________________________ 798 49,100 

June_ - ------- ---- ------- ------- ----- -------- ---- -- ------- i 863 r71" ~oooo July_____ __ _ ____ ______ _____________ ____________ _ _ ________ 290 I 

August. ________________ _____ -- -- -- ---- -------- --- _ ----- _ -i 244 1 15,000 
September _ ____ ______ ___ _____ ___ __ __ ______ __ __ ____ ___ ___ 271 16,100 

i--~---I-----'------'-----
The yeaL _________________________________________ I 431 I 313,00(} 

;=======[========'============= 
1916-17. I 

~~\?~~ber = = == = == == = == = = = === == == == == == == =~ = ==== = = = = == === =1 December ________ ~ _________ ~ ___________________________ _ 
January ______ _______ ___ ___ ___________________ ______ ____ _ 
February _______________________________________________ _ 
March _________________________________________________ _ 
ApriL _________ ~ ________________________________________ _ 
May ___________________________________________________ _ 
June ___________________________________________________ _ 
July __________________________________________ __________ _ 
August. ___________________________________________ . _____ _ 
September _____________________________________________ _ 

1-------1------
The year _________________________________________ _ 

[=======:,=======1====== 
OctobeL _______________ ~~~~~~~~________________________ 349 238 2861 17,600 
November __ -___________________________________________ 332 253 278

1 

16,500 
December.____ __ ___________ ______ ____ _____ _____ _________ 332 300 325 20,000 
January --- ---- ---- _ --- _ ---- --- - ---- -- -- --- ---- --- - -- -- -- _=1 332 253 300 18,400 February _______________________________________________ 506 253 318

1 

17,700 
March _ _ __ _ ___ _ _ ___ _____________ __ _ _____ ____ _____________ i20 316 429 26,400 
ApriL ___________ : ________________________________________ I 524 284 390 23,200 
May __ ___ _ __ _ ___ _ ___ _ ____ ____ _ _ __ _ __ _ _ ___ _ ___ _ __ __ __ ____ _ 720 284 459 28,200 
June _____________________________________ ~ __ __________ ___ 1,240 210 i49 4.4,600 
July_____ _ ____ ____ ____ __ __ ____ ____ _ ____ ___ _______ ____ _____ 332 186 2431 14,900 
August.___ _ ___ ____ _ ____ ____ ____ ____ _ ___ _ __ __ ___ _ __ _ ___ _ _ _ 213 149 174 10,700 
September __________ - __ _______ - ___ - ______________________ 11 __ ~_2_8_4_!------1-55- . 190 11,300 

The yeaL-~---------------------------------------i=;,240 I 149 _ 345 1- ~~~~ 

I 
412 1 

236 
298 254 
298 206 
267 U)9 
284 224 
508 260 
630 341 
528 170 
714 250 
250 178 
180 164 
228 155 

714 155 1 

259 211 
328 211 
331 226 
309 213 
303 226 

1,820 279 
1,140 514 
1.280 507 
1; 180 363 

363 ~~ I 297 
337 242 1 

1,82D 208 I 

524 349 1 
349 256

1 

366 256 
333 256 
451 2421 
84.7 227 

1,420 333 1 

1,810 679 
2,450 979 
1,360 286 

399 256 
382 256 

2,450 227 

401 24,700 
318 18,90(} 
306 18,800 
285 17,500 
281 15,600 
310 19,100 
748 44,500 

1, 130 69, roo 
1,~g I ~~:~ 

288 17,700 
332 19,800 

'----
554 I 401,000 
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Monthly discharge of Provo River at Forks, Utah-Continued. 

Month. 

1918-19. 

Discharge in second·feet. I Run·offin 1-----:------:-----1 acre·feet. 
Maximum. Minimum. Mean. 

October .......•.. ___________ • ___________________________ • 312 203 269 16,500 
November ______________________________________ • _____ ._. 315 244 267 15,900 
December. ____________ .___ _ ______________________________ 392 190 258 15,900 
January__________________________________________________ ____________ ____________ 191 11,700 
February _______ ~_ __ _____ ___ ___ ____ ___ ______ ______________ 236 197 218 12,100 
March_ _ ____ ____ _____________ ___________ _______ __________ 657 200 361 22,200 
ApriL _______ ~ __________________________ .________________ 755 335 504 30,000 
May ________ _____ _____________________ ____ _______________ 1,110 460 785 48,300 
June_ ______ __________ ___ _______ __________________ ______ __ 730 200 313 18,600 
July __________________ .___________________ __________ _____ 202 135 174 10,700 
AugusL__________________________________________________ 142 126 133 8,180 
September _ ____________________________ _ ___ _______ ______ _ 263 135 174 10,400 

---1----1-----
The year __________________________________________ _ 1,110 126 305 220,000 

1=======1========1====== 
1919-20_ 

October. ___ ___ _ _____ ____________ _ __ _______ ____ __________ _ 312 205 253 15,600 
November _ _ ___ ____ ______ _______ ____ __________ _______ ____ 330 230 297 17,700 
December.__ _ __ _ _ __ _ _ _ _ __ ___ _ _ __ _ __ _ ____ ____ __ _ _ __ _ __ ___ _ 347 210 260 16,000 
January ________ c __________ - _ _ _ ___ _ __ _ _ __ __ __ _ __ _ __ _ __ _ __ _ 260 202 231 14,200 
February _ _ _ ____ ____ ___ ___________ __________ _______ ______ 682 231 272 15,600 
March_____________________ __ __________________ __ ________ 453 257 304 18,700 
ApriL ___________________________ c _____________ -_ __ _ _ _ _ __ _ 738 285 443 26,400 
May ____ ________ ____ ___ ___ ___ _ ___ ___ ____ ____ __ _ __________ 2,300 591 1,390 85,500 
June_ ____ _ ___ ___ _______ ______ _ __________ __ __ ______ _ ______ 2,000 353 971 57,800 
July______ ________________________________________________ 342 232 1 271 16,700 

t:t!ber=====:======================================:::r ~~~ ~~ ~~~ i~:~~ 1------·1-----:----1-------
The year _______ ____________________________________ 1 2,300 202 1 429 312,000 

PROVO RIVER NEAR PROVO, UTAH. 

LOCATION.-One mile above Telluride Power CO.'s dam, one-fourth mile below 
mouth of South Fork, and It miles below mouth of North Fork, in NW. i 
SW. i sec. 26, T. 5 S., R. 3 E. 

RECORDS AVAILABLE.-February 1, 1905, to December 31, 1911, when it was 
discontinued and new stations were established on the main river and the 
South Fork to obtain better conditions for measurIng. A station was main­
tained at the mouth of canyon from 1889 to 1906. 

DRAINAGE AREA.-640 square miles. 
GAGE.-Vertical staff installed June 14, 1909, by the Telluride Power Co., to 

replace vertical gage which was set JUly 24, 1908, and washed out June 14, 
1909. Datum of gage set June 15, 1909, probably the same as that of the 
gage installed JUly 24, 1908, but there is no record to this effect. The gage 
installed February i, 1905, was an inclined ~taff on the left bank. 

CHANNEL.-'--One channel at all stages except at low water, when a bar near the 
left bank divides the current of the stream. 

DISCHARGE MEASUREMENTS.-From car and cable. 
WINTER FLow.-No ice forms at this station. 
DIVERSIONS.--A little water is diverted in Heber Valley near the head of the 

river. 
ACCURACY.-Low because of shifting channel. 
COOPERATION.--Station maintained in cooperation with Telluride PO\\Ter Co. 
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M onthlydischarge of Provo River near Provo, Utah. 

Discharge in second-feet. 

Month. I-----~---~-----I ~~~~!f~ 
Maximum. Minimum. Mean. 

1905. February _ _ _ _____________________________ _______________ _ 332 114 190 10,550 

~I~jjjj~j~jjjjjj~jj~~jjj~~jj~:jjjj:jjj:j:jjjj::~:j~j " ill I :§ ~ 1 ~i m 
August.____________________ __________________________ ___ 44 16 26. 8 1,648 
September (17 days) ______________ _____ _______ _ '__________ 76 15 32.6 1,099 

----1------The period ___________________ , __________________ ____ _______ _____ 1 _____ _ ______ -- -- ___ -__ 113,000 
:1==== 

1905-6. 
October______________________________ ____________________ 56 26 37. 1 2,281 
November __ _______________________ __ _______ _____________ 129 21 73.0 4,344 

fa~~~~~~-~~~~:::::::::::::==:=::==:====:::==:::==::::::: _________ ~~ __________ :~_ 2~~' 3 1~; ~g 
February ___________________________________ __ ___________ 340 153 250 13,900 
March________ _____ __________________________ ____ ________ 657 240 360 22,100 
ApriL_________________ __________________________ ________ 774 340 527 31,400 

ill:::::::::::::::::::::::::::::::::::::::::::::::::::::: i; i~~ g~g 1, g~~ ~:!~ 
August________ ___________ __________ ______________________ 359 210 260 16,000 

septe:::r ~~~~~~~~ ~~~~~ ~~~~ ~~ ~~~~ ~~ ~~ ~~ ~ ~~~ ~ ~~ ~~ ~~ ~~ ~ ~~~ ~ ___ -- __ -:~~ _1 __ -- __ --~:: _ --:-~-: -1--2-~:-: -:0-0 

October -------------------~~~~~.------------------------ - 2721' 240 

R~:;~~~~::::=::::=:::=:=:=::==::=:==:===:=:::=:=:=:=: i!& ~~~ February _ _ _ ___________ ______________ _______ _______ ____ __ 774 272 
March _ _______________________________ ___________________ 750 322 

~iifi~}j~~jj~jj~~jjjj:m~j:m~jmmjj~~jjjjjjjjjjjj ~: m " ~ 
September _ _________________________ __ ____ _______________ 500 359 

The year_____ ______________________________________ 2, 340 I 196 

1907-8. October _____________ ~ ______________ ~ ____________________ _ 
November ______ ~ ____________ _______ ____________________ _ 
December _______________________________________________ _ 
January ________________ __________________________ _______ _ 
February ______ ________________________________ _________ _ 
March __________ ~ _______________________________________ _ 
ApriL ____________________ ____________ __________ ______ ___ _ 
May ______________________ ______________________________ _ 
June ______________ ~ _______ ~ _____________ ____ ____________ _ 
July a _ __________________________________________________ _ 
August. ______ ______ ~ ___________________________ _________ _ 
September ________ ~ _______ _________ __________ ___________ _ 

----

258 
289 
320 
280 
450 
460 
897 

1,170 
1, 650 
1,120 

387 
400 

640 

The year __ _________________ ____ ____________ ~ ______ _ 
1======::====1==== 

1908-9. October __________________ ___________ ~ _______ __ __________ _ 
November _______ __________ ______ _______________ ________ _ 
December _______________________ _____________ ___________ _ 
January ___________________________ __ _______ _____ ____ ____ _ 

~:c~a~~~ ~:::: ::: ::::::: :::::::: :::::::: :::::: = ==== =: == = ApriL _________________ " ____________________ ____________ _ 
May _______________ __________ ~ __________________________ _ 
June _____________________________________ '- ___ ___________ _ 
July: ________________ ________ ___________________________ _ 
August. ______________________________ ________ __ __ _______ _ 
September ________ •. __ . _____ . _. ______ . _______ ______ ~. __ _ _ 

1-------:--------1 
The year ______ __ ._. __________ • ____________ _________ I=~:=::::::== '=====!:=== 

a Discharge interpolated July 12-24, 1908. 

79631--24t-wsp 517-11 

15,900 
17) 200 
19,700 
17,200 
25,000 
28, 300 
53, 400 
71,900 
98,200 
68,900 
23,800 
23,800 

463,000 

23,400 
22,500 
23, 200 
20,200 
19,000 
22,900 
30,600 
54,500 
73,200 
35,600 
16,000 
15,100 

356,000 

23,700 
21, 700 
22,400 
33,000 
17,200 
21,900 
46,100 
89,800 

134,000 
40,300 
18,900 
26,400 

495,000 
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Monthly discharge of Provo River near Provo, Utah-Continued. 

Discharge in second-feet. 

Month. 1-----;------,-----1 ~~r~:~!l~ 
Maximum. Minimum. Mean. 

1909-10. October _ ___ _____ _ ___ _ _ ______ _ _ _____ _ ______ ________ ____ ___ 470 335 395 24,300 November _ _ ______________________________________ _______ 530 318 407 24,200 December ____ _ _ _ __ _ _ __ _____ _ ___ _ _ _ _ __ __ __ _ _ ____ _ _ _ __ ____ _ 570 185 345 21,200 January _________________ _____________ ____________________ 1,200 
February _ _ _ ______ ______________ ___ ____ _______________ ___ 570 

270 435 26,700 
180 341 18,900 March _______________________________ _______________ ~__ __ 1, 100 

ApriL___________ ______ _____________________________ ______ 1,450 
May ______________________________________ .-------------- 1,425 

335 703 43,200 
570 904 53,800 
732 992 61,000 June_ ___________________ ______ _________________ _________ _ 1,025 

July _ _ _ _ ___ _ ___ _ _ _ _ __ _ __ _ __ _ _ _ _ ___ _____ __ _ ___ __ _ ___ __ _ ___ . 255 
August _ _ _ _ _ _____________________________ __ _____________ _ 270 

225 441 26,200 
180 230 14,100 
180 217 13,300 September _ ____ __ __________________________ ______________ 270 210 238 14,200 

1-------1-------1------
The year_________________________ ______ _______ _____ 1,450 180 471 341,000 

1====1=====1 
1910-11. October _____ " __ _ ___ _ __ ___ _ _ ___ __ _____ _ _ _ ___ __ __ __ __ _ ___ _ _ 300 255 271 16,700 November _ _ _______ ___________ ___________ ________ ________ 335 270 . 299 17,800 December __ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ ____ ___ _ ___ __ __ _ _ __ _ _ __ 370 285 311 19,100 January _____ _ __________________________________ ____ ______ 1,920 

February _ _ _ ____ ______ ___ __________________________ ______ 1,000 270 458 28,200 
198 353 19,600 March _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ __ _ _ ___ _ _ _ _ _ __ _ _ _ ____ _ _ _ _ _ _ _ _ _ ___ 975 270 438 26,900 ApriL _ _ _ _ ___ __________ __________________________________ 620 

May _____________________ _________ _____________ __________ 810 
June_ _ ____________________________ _____________ __________ 1,320 
July ______ __ _____________________ ~ ___ ~_____________ ______ 318 

285 441 26,200 
410 686 42,200 
335 899 53,500 
210 275 16,900 

August. ___ ________ _________________________________ ~ ___ __ 240 148 167 10,300 September - -----c ______________________________ __________ 285 172 189 11,200 
1------1-------1------

The year___________________________________________ 1,920 148 399 288,000 
1========1========1===== 

1911. October _____________________________________ ._ ___ ________ 335 240 283 17,400 November _____ -_______ _ __________________________________ 410 255 336 19,900 December ____ _ _ __ _ _ _ _ _ _ ____ _ _ _ ___ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ 352 270 299 18,400 

SOUTH FORK OF PROVO RIVER AT FORKS, UTAH. 

LOCATION.--In sec. 26, T. 5 S., R. 3 E., at Vivian Park summer resort, just above 
Forks, Utah County, a quarter of a mile above confluence of South Fork 
with Provo River and 12 miles up Provo Cany,on, on highway and railroad 
from Provo to Heber. . 

DRAINAGE AREA.--30 square miles. 
RECORDS AVAILABLE.--November 17, 1911, to September 30, 1920. 
GAGE.--Vertical staff nailed to cottonwood tree on right bank June 15, 1913, to 

September 30, 1920; read by J. F. Carter. Datum raised 2 feet on June 12, 
1915. Original gage, vertical staff about 150 feet above mouth of stream, 
used November 17, 1911, to June 14, 1913. 

DISCHARGE MEASUREMENTs.--Made from foot log near gage or by wading. 
CHANNEL AND CONTRoL.--Bed composed of gravel; shifting. One channel at 

all stages; banks high and not subject to overflow. 
ICE.--Stage-discharge relation not affected by ice. 
DIVERSIONs.-Below all diversions. 
REGULATION.--N one. 
AccuRAcy.--Stage-discharge relation fairly permanent. May be subject to 

error at certain periods due to diurnal fluctuation. Records fair. 
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Monthly discharge of South Fork of Provo River at Forks, Utah. 

Discharge in second-feet. 

Month. 1--------------------------1 Run-off in 
acre-feet. 

1911-12. November 17-30 _________________________________________ _ 
December _______________________________________________ _ 
January _________________________________________________ _ 
February _______________________________________________ _ 
March __________________________________________________ _ 
April ___________________________________________________ _ 
May ____________________________________________________ _ 
June ____________________________________________________ _ 
July ____________________________________________________ _ 
August. _________________________________________________ _ 
September ______________________________________________ _ 

Maximum. Minimum. 

35 
35 
34 
30 
30 
31 
46 
74 
33 
42 
42 

32 
32 
30 
28 
26 
29 
30 
32 
30 
33 
35 

1---------1--------1 

Mean. 

34.6 
33.5 
32.6 
29.2 
28.9 
30.0 
32.7 
45.2 
30.5 
34.1 
37.6 

The period _________________________________________________________________ ------ ----

961 
2,000 
2,000 
1,680 
1,78()1 
1,790 
2,010' 
2,690> 
1,880' 
2,100' 
2,240, 

'21,200 
====1===== 

1912-13. October _________________________________________________ _ 42 38 38.5 November ______________________________________________ _ 38 34 35.6 December _______________________________________________ _ 34 33 33.5 
35 32 32.7 
32 30 31. 9 
31 30 30.1 

January _________________________________________________ _ 
February _______________________________________________ _ 
March __________________________________________________ _ 

41 32 36.0 
39 30 33.9 
47 29 35.2 

April ___________________________________________________ _ 
May ______________ - _______________ -_____________________ _ 
June ____________________________________________________ _ 

32 28 29.1 
30 28 28.3 
31 28 28.8 

July ___________________________________________________ ~_ 
August _________________________________________________ _ 
September ______________________________________________ _ 

I---------I-~-----I 
47 28 32.8 The year __________________________________________ _ 

1====1:====1 
1913-14. October _________________ - _____ -_ -- ______________________ _ 29 28 28.1 November - - ____________________________________________ _ 30 28 28.2 December ____ • __________________________________________ _ 30 . 28 28.1 

32 28 28.7 
28 24 27.9 
34 28 28.7 

January _________________________ -- - _____________________ _ 
February _______________________________________________ _ 
March __________________________________________________ _ 

48 35 43.6 
58 .46 51.4 
52 39 46.6 

April ___________________________________________________ _ 
May ______________________________ -_____________________ _ 
June ______________________ -_ -_ -_ - -- __ - ______________ - -- --

41 40 40.2 
41 40 40.6 
43 41 41. 9 

July ____________________________________________________ _ 
August ____ - ____________________________________________ _ 
September ______________________________________________ _ 

. I--------I-------~I 
58 24 36.2 The year __________________________________________ _ 

1====1:====1 
1914-15. October ____________________ ~ ___________________ - -- -- ____ _ 44 38 40.2 November ______________________________________________ _ 40 40 40.0 December _______________________________________________ _ 44 34 38.4 

January ____ - --_ - -- -- - --_ - -- -- -- -- -- -- --- - -- - -- -- -- ---- --- 38 34 35.5 
35 30 33.2 
36 33 33.9 

February ________________________ -- _____________________ _ 
March __________________________________________________ _ 

42 33 36.1 
36 22 30.8 
34 23 28.8 

April_, _________________________ ---- _____ - - -_____ - --- -- ---
May _________ - - ---- ___ --- - --- - - -- -- --_ - -- --- -- -- -- -- -- ---
June _______________ -________ - ---- -- ___ - _____ -- - -- - -- -- ---

36 24 27.6 
36 24 30.2 
39 31 34.4 

July ________ -- _____ - --- - --- ---- ---- -- -- -- - -- - -- - -- -- -----August _______________________________________________ ---
September _ -__________________________________ -----------

1---------1---------1 
44 22 34.1 The year __________________________________________ _ 

I=======I=====~I==== 
1915-16. October _________________________________________________ _ 36 31 33.5 November ______________________________________________ _ 

36 33 35.1 December ___________________________________________ -_ - __ 36 33 34. 5 
34 31 33.3 
30 28 28.5 
46 28 32.9 

January _____________________ -________________ -__________ _ 
February ___________________________________ .. ___________ _ 
March __________________________________________________ _ 

48 34 39.5 
50 24 40.7 
46 28 38.3 

ApriL ___________________________________________________ _ 
May ____________________________ --- _____________ - _______ _ 
June ____________________________________________________ _ 

35 29 33.1 
37 28 33.8 
42 35 37.5 

July ___________________ --- ------------- _____ ---_ --__ ----_ AuguSt __________________________________________________ _ 
September ___________________________________ -__________ _ 

1---------1--------1 
50 24 35.1 

The year __________________________________________ _ 

1===:=.1====1 

2,370 
2,120 
2,060 
2,010 
1,770 
1,850 
2,140 
2,080 
2,090 
1,790 
1,740 
1,710 

23,700 

1,730 
1,680 
1,730 
1,760 
],550 
1,760 
2,590 
3,160 
2,770 
2,47G 
2,500 
2,490 

26,200 

2,470 
2,380 
2,360 
2,180 
],840 
2,080 
2,150 
],890 
1,710 
1,700 
1,860 
2,050 

24,700 

2,060 
2,090 
2,120 
2,05() 
l,MO 
2, Q20 
2,350 
2, IlOO 

~: '~i' 
2,080 
~,230 

25,500 
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Monthly discharge of South Fork of Provo River at Forks, Utah-Continued. 

Discharge in second-feet. 

Month. 

MaXimum.,1 Minimum. 

1916-17. October _______________________ ~__________________________ 57 40 

~~~::~::_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~====== !5 ~~ January __ _ ____ __ ___ ___ _ __ _ _ __ ____ __ __ __ ___ __________ _ __ __ 35 32 
February _ _ ____________________________ __________________ 34 28 
March _ __________________________________________________ 32 28 
ApriL____ _ _____ _ __________ ______________________________ _ 44 29 
May -______________________________________________ ______ 72 36 
June _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 64 28 
July _________________ '_______ _____ ____ ____________________ 49 20 
August.___ _ __ _ __ _ _ __ __ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ _ ___ __ __ __ _ ___ _ __ _ 38 32 
September _ _____ ________________ ___ ______ __ ______________ 38 34 

1---------1------1-------1--------
The year___________________________________________ ' 72 20 

1====1=====1 
1917-18. October _ _ __ _ _ __ _ _ __ __ _____ _ _ ____ __ ___ _ __________ _ __ ______ 42 

, N ovem ber _ _ _____________________________________________ 42 
December __ __ _________ ~_ ____ __ ____ ______ _ _ _ _ ___ ____ ______ 39 
January ______ _____________________________ __ _________ ____ 38 
February _ _ ______________________________________________ 34 

'March _ __________________________________________________ 38 
ApriL___ _ _ ____ _ _ _ ___ ___ _ _ _ __ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ ___ ___ _ 33 
May - __ __________________ ________________________________ 33 
June ________________________________________________________________ _ 
July -_ _ ___________________________________ _______________ 36 
August. ___ - ______________________ . ___ _ ______ _ ___ _ _ _______ 38 
September. __________________________________________ ____ 45 

31 
36 
36 
31 
31 
31 
29 
22 
22 

22 
23 

I--~----I------I-------The year __ _____________________________________ , __ ~_ 45 22 
1=====1======1===== 

1918-19. October ___________ . ~ ____________________________________ _ 
November _____ ___ _______ ____________ __ _______ ___ _______ _ 
December ___ __ ______________________________________ __ __ _ 
January _________________________________________________ _ 
F ,ebruary _______________________________________________ _ 
l'..1arch __________________________________________________ _ 

34 1 28 

~I 
26 
25 

25 23 
24 23 
29 25 ApriL ___________________________________________________ _ 

May ____________________________________________________ _ 29 25 
45 26 , June ____________________________________________________ _ 

July ____________________________________________________ _ 37 23 
36 28 August. _______________________________________________ __ _ 
32 23 .september ___ . _______________________ ___________________ _ 35 21 

1-------:--------1 The year _________ ' _________ __ _____________ __ _______ _ 45 21 

1919-20. 
1=====1====1 

()ctober ___ ~ ___________ ________ -- ________ . -- _____________ _ 34 29 November _, _____________________________________________ _ 29 29 
December __ _________ ______ -_ - - - - _ - -- - ___ - -- __ - - _________ _ 31 27 J' anilary _______________________ - __ - - - -_ - __ - - _____________ _ 
February __ __ ________ " ____________ -_____ ___ _____________ _ 26 20 

39 25 
March ______________ - ___ - _ - _ -_ -- _ - - - -- - - - - -_ -- - _____ - ___ _ 31 25 , ApriL ___ _____________________________ ____ _ ----- _________ _ 
May _______________ ____ ____ ___ _____ - - ____ - ___ -- _________ _ 
June ____ . ___ ' __ c _______________ - __________ - ______________ _ 

33 25 
96 31 
78 32 July _____________ __ __ ___________________________________ _ 

August. ____ _______ - _____ - - - - -- - - -- -- - - - - - -- - - - --- - - -- _ ---September ___________ , ___________________________________ _ 

34 24 
46 34 
48 35 

1--------1--------1 The year ___ _____ __ ________________________________ _ 96 20 

AMERICAN FORK NEAR AMERICAN FORK, UTAH. 

' LOCATION.-~-:rn sec. 30, T. 4 S., R. 3 E., at ranger station 50 feet above mouth 
, of South Fork, 3 miles above Utah Power & Light CO.'s American Fork 

plant ,No.2, 4t miles above plant No. 1 at mouth of canyon, and 11 t miles 
from town of American, Fork, Utah County. 

;'DR.AINAGE AREA.--Approxirtiately 43 square miles. 
iRECORDS AVAILABLE.-February 15, 1912, to September 30, 1915 (fragmentary). 
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GAGE.-Inclined staff on left bank 50 feet above mouth of South Fork; read 
occasionally by forest ranger. 

DISCHARGE MEASUREMENTs.-Made from bridge just below mouth of South Fork 
or by wading. 

CHANNEL AND CONTROL.-Bed rocky; permanent except during floods. One 
channel at all stages. Gage height of zero flow about 1.2 feet. 

WINTER FLow.-Stage-discharge relation not seriously affected by ice. Mini­
mum flow probably during winter. 

DIVERSIONS.-Above all diversions. 
REGULATION.-None. 

Monthly discharge of American Fork near American Fork, Utah. 

Discharge in second-feet. 

Month. 1-----~---.----I~~1!l~ 
Maximum. Minimum. Mean. 

1912. February 15-29 _____________ _____________________________ _ _______________________ _ 
March __________________ _________ _______________________________________________ _ 
ApriL ________________________ ~ __ ________________________________________________ _ 
May ___________________ _____________________________ _______________ _____________ _ 
June __ __________________________________________________________________________ _ 
July _ _ _ _ ___________________________ ______________________ 162 67 
AugusL__________________ ___________ ____ _________________ 120 27 
September ______________________________________________ _ _______________________ _ 

" 16 
"20 
" 30 
164 
254 
102 
47.9 
33.2 

476 
1,230 
1,790 

10,100 
15,100 
6,270 
2,950 
1,980 . ----1----The period ____________________________________________ _________ .___________ __________ 39,900 

.. Estimated. 

NOTE.~No discharge record for 1913, 1914, 1915. 

SOUTH FORK OF AMERICAN FORK NEAR AMERICAN FORK, UTAH. 

LOCATION.-In sec. 30, T. 4 S., R. 3 E., at ranger station 150 feet above conflu­
ence with American Fork, 3 miles above Utah Power & Light Co.'s American 
Fork plant No.2, 4! miles above plant No.1 at mouth of canyon, and 11! 
miles from town of American Fork, Utah County. 

DRAINAGE AREA.-About 5.8 square miles. 
RECORDS AVAILABLE.-February 15, 1912, to September 30, 1915 (fragmentary). 
GAGE.-Vertical staff on right bank; read occasionally py forest ranger. 
DISCHARGE MEASUREMENTs.-Made from bridge near gage or by wading. 
CHANNEL AND CONTROL.-Bed composed of coarse, clean gravel; fairly permanent. 

One channel at all stages. 
WINTER FLow.-Stage-discharge relation not seriously affected by ice. Flow 

very low when stream freezes near its source. 
DIVERSIONS.-None. 
REGULATION .-N one. 
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Monthly discharge of South Fork of American Fork near American Fork, Utah. 

Discharge in second-feet. 

Month. 1----...,-------:----1 Run-off in 
acre-feet. 

Maximum. Minimum. Meari. 

1912. 
February 15-29_,_ -- - - - - --- - - - - -- - - -- - - - --- --- - - - - -- --- ---- - - --- --- - - -- ------ ------
March ______ --- ---------------- --------------- -- --------- --- --------- -------- "---
April _________ ----------- --- ---- ---- ------- - -------------- ----- --- ---- ---------- --
May ____ ' _____ - ----------------- --- ------------ ---- --- ---- ------ -- --- - -- - ,- -------
June _________ --- ------- ------------ --- - ------- -- -----,- --- -- ----- -- --- --- , --- --- --July _ _ _ _ _________________________________________________ 33 15 
AugusL _______________________ ________________ --------- -- 16 9.3 

September __ - - ---- -- ------- ---- --------- ---- -- -- -- ------- ---------- -- ----- ---- ---

"1.2 
"2.5 
" 4.5 
28,2 
45.7 
21.4 
11. 8 
8. 68 

35.7 
154 
268 

1,730 
2,720 
1,320 

726 
516 

The period _____ -------------------- _ -- ------ ------- -------- ---- ----- -- ----1--- ---- --- 7,470 

a Estimated. 
NOTE.-No discharge record for 1913, 19i4, 1915. 

LITTLE COTTONWOOD CREEK NEAR SALT LAKE CITY, UTAH. 

LOCATION.-One-fourth mile west of SE. i sec. 2, T. 3 S., R. 1 E., and 14 miles 
southeast 'of Salt Lake City, at mouth of canyon, one-fourth mile below 
county bridge, half a , mile below Flagstaff smelting works, and 1! miles 
above Armstrong Creek. 

DRAINAGE AREA.-27.7 square miles. 
RECORDS AVAILABLE.-Fall of 1898, to September 30, 1913. 
GAGE.-Hub set level with weir crest; depth of water measured with carpenter's 

rule. 
DISCHARGE MEASUREMENTS.-Flow measured by two I5-foot Cippolettt weirs. 
ICE.-No ice at the weir. 
DrvERsIoNS.-The Despain ditches, one on each side of the stream, divert 

water about 1! miles above the weir. These ditches irrigate one small 
farm and their flow is not included in the record. N early all the water 
is used below the station during the irrigating season. 

REGULATION.-None. 
COOPERATION.-Records are furnished by the city engineer of Salt Lake City. 

Monthly discharge of Little Cottonwood Creek near Salt Lake City, Utah. 

[Drainage area, 27.7 square miles,] 

Discharge in second-feet. 

Month. 
1----...,-------,-----1 Run-off in 

acre-feet. 

1898-99. 
November a ___ ______________________________ -- - ------- --
December ____ -___ --- ------- ---- ------- -------- -- --- -----
January ____ ------- -------- ------- --- ------------------ --
February ______ ----- ---- - -- --- -------- ----------- -- ------
March __ ' ____________ ------- --------------- ---- -- ------ --
April ___________ -_ --- ------- -- --- -_ -_______ ---- -- ---- -- --
May _____________ ----- --- ----------------------------- --

Maximum. Minimum. Mean. 

15.37 
13.93 
13.53 
13.09 
13.92 
64.27 

170.58 

9.22 
9.71 

10.35 
8.50 

10.09 
13. 09 
44.18 

1------1--------1 

11.89 
11.96 
12.12 
11.34 
12.41 
38.95 

105.32 

708 
735 
745 
630 
763 

2,330 
6,480 

The period _______________________________________ - ------------ ,-- ------~ --- ---------- 12,400 

1904. 
August _________ -- ------ ------- --______________ - --~-- -- -- ------- --- -- ---- ---- ----
September ___ - ___ ---------------______________ - --------- ------------ ------------
October ________ ------- -- ---- ----_~ _____ ------ -- - --- ----- --- --- --- --- -- ----- -----
November ____ --------------__________________ - --------- -.---------- ---- --- --- --

27.18 
17.20 
17.47 
15.06 

1,670 
1,020 
1,070 

896 

The period ____________________________ ------------ --------c--- ------------ ---------- 4,660 

II Part of month; mean estimated for full month. 
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Monthly discharge of Little Cottonwood Creek near Salt Lake City, Utah-Contd. 

Month. 
Discharge in second-feet. 

Run-off in 
1-----,---------,----1 acre-feet_ 

1905-6. October ____________________________________________ __ __ _ 
November G ___________________________________ ~ ________ _ 

December ______________________________________________ _ 
January ________________________________________________ _ 
February _______________________________________________ _ 
March __________________________________________________ _ 
April 1-18 _______________________________________________ . 

Maximum. Minimum. Mean. 

18.55 
14.21 
11.53 
11.90 
13. 51 
18.88 
51. 81 

14.20 
7.82 
8.14 
7.09 
8.65 
9.42 

19.40 

16.42 
11. 41 
9.76 

10.17 
11.53 
14. 05 
27.89 

The period _______________________ . ___________________________ ... ____________________ _ 

1,010 
679 
600 
625 
640 
684 
996 

5,230 
===~==== 

January __________________ ~:~~:__________________________ 12.62 9.58 11.49\ 706 
February________________________________________________ 16.76 11. 07 14.58 81Q. 
March__________________________________________________ 71.19 15.94 29.071 1,790 

April ;~:-~~;i~~--~~~~~~~~~~~~~~~~~----------------------------_-_-_-_-____ ~~ ______ ::~:: _______ :~~~: _____ :~~~:_ ---:-: 2-5:-: 

1907-8. 
N ov~mber----------------- -- - -- - - -- ____________________ _ 
December _______________________ • ______________________ _ 
January ________________________________________________ _ 
February ________________________________________________ . 
March ____ ______________________________________________ _ 
April 1-20 ___________________________________________ : __ _ 

24. 13 
16.76 
16.76 
17.60 
18.54 

110.54 

15.04 
12.62 
11.07 
9.24 

10.35 
17.60 

18.06 
14.99 
13.29 
11.85 
15.12 
45.47 

The period __________________________________________________________ . ______________ _ 

1908-9. December G ____________________________________________ _ 

1anuary ________________________________________________ _ 
February ______________________________________________ _ _ 
March ________ _________________________________________ _ 
April ___________________________________________________ _ 

23.19 
21.3 
21.3 
24.1 
88.7 

5.63 
9.58 

14. 3 
15.0 
23.2 

16.93 
16. 9 
17.5 
18.4 
49. 0 

:==== 

1,070 
922 
817 
682 
930 

1,800 

·6,220 
=== 

1,040 
1,040 

972 
1,130 
2,920 

The period________________________________________ ____________ ____________ __________ 7,100 

1909-10. October 14-3L _______________________________________ ___ _ 
November ______________________________________________ _ 
December ______________________________________________ _ 
January ________________________________________________ _ 
February _______________________________________________ _ 
March __________________________________________________ _ 
April 1-12 _______________________________________________ _ 
August 4-31 ____________________________________________ _ 
September ___________________________________ . ___________ _ 

27.2 
29.2 
29.2 
24.1 
20. 4 
94.7 

110.0 
21. 3 
21. 3 

19; 4 
15.9 
14.3 
19.4 
14.2 
18.5 
55.0 
13.4 
13.4 

24.3 
22.0 
22.8 
21. 6 
17.2 
49.6· 
71. 7 
16.4 
16.7 

868 
1,310 
1,400 
1.330 

955 
3,050 
1,710 

911 
994 

The period ____________________________________________ eo_eO_e. ___________________ ___ __ _ ________ _ 

191(}-11. October ___________________________________________ • ____ _ 
November ______________________________________________ _ 
December ______________________________________________ _ 
January __________________________ ______________ ________ _ 
February ____________________________________________ ' __ _ 
March _________________________________________________ ._ 
August 15--31 ______________________________________ . ____ _ 
September ___________ : _________________________________ ._ 

25.2 
18.5 
16.8 
62.9 
62.9 
31. 3 
21. 3 

'14.2 

15.9 
13.4 
8.2 
9.5 

15.9 
15.9 
7.52 
5.01 

19. 9 
16.5 
12.0 
13.6 
25.8 
20.6 
14.4 
8.05 

• 

1,220 
982 
738 
836 

1,430 
1,270 

486 
479 

The period ______________________________________________________________________________________ _ 

1911-12. October _____________________________________________ . __ _ 
November _____________________________________________ ._ 
December ______________________________________________ _ 
January ________________________________________________ _ 
February __________________ • _______________________ •• ___ _ 
March _________________________________________ ~ _____ ~ __ _ 

tf;~_::::::::::::::::::::::::::::~:::::::::::::::::: :.-::: lune ____________________________________________________ _ 
luly ____________________________________________________ _ 
August _________________________________________________ _ 
September ______________________________________________ _ 

The year _________________________________________ . __ 

G Part of month; mean estimated for full month. 

26.1 
11.1 
7.52 

13.9 
12.8 
15.8 
39.0 

268 
705 
240 
144 
38.0 

705 

11.1 
6.89 
4.46 

12.9 
12.2 
12.5' 
15.8 
40.0 

205 
70.0 
32.0 
21.0 

12.2 
1====1====1 

17.4 . 1,070 
8.76 521 
5.74 353 

13.3 818 
12. is 719 
13.6 836 
27.7 1,650 • 

14i 8,670 
422 25,100 . 
137 8,420 
58.2 3,580 
29.2 1,740 

7,3.7 . . 53,500 
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Monthly discharge of Little Cottonwood Creek near Salt Lake City, Utah-Contd. 

Discharge in second-feet. 

Month. 1-----;------;-----1 ~~r~=~!l~ 
Maximum. Minimum. Mean. 

1912-13. October _ _ _ ______ ___ _______ ___________________ _ _ _________ 55 19 26.0 1,600 
N ovember_________________________________________ _ ____ _ 39 19 26.9 1,600 December _ _______ __________________________________ _ ___ _ 21 16 17.6 1,080 January ____________ ____________________________________________________________ _ 
February________________ ________________________________ 16.6 12. 6 

14.2 873 
14.2 789 

March___________________________________________________ 16. 6 11. 9 14.1 867 
April_____________________________________________ _ ______ 105 16.6 54.6 3,250 JYlay ____________________________ .____________________ _ _ __ _ 369 94 191 11,700 
June___________________________ ______________________ _ ___ 238 166 204 12,100 July ____________ ______ __________________________________ _ 210 39 138 8,480 
August_____________________________________________ _ ____ 71 20.9 30.9 1,900 
September_________________________________________ _ _____ 35.7 19. 1 25.5 1,520 

\ The yeaL_________________________________________ 369 11. 9 63.3 45,800 

COTTONWOOD CREEK NEAR SALT LAKE CITY, UTAH. 

LOCATION.-In SW. i NE. i sec. 25, T. 2 S., R. 1 E., at mouth of canyon, just 
below county bridge, 12 miles southeast of Salt Lake City . 

. DRAINAGE AREA.-48.5 square miles. 
RECORDS AVAILABLE.-Fall of 1898 to September 30, 1913. 
GAGE.-Vertical graduated glass tube set on lower side of dam. 
DISCHARGE MEASUREMENTs.-Made with two 15-foot Cippoletti weirs. 
FLOODs.-The maximum discharge record, 835 second-feet, was obtained June 6, 

1909. 
ICE.-No ice forms at the weir. 
DIVERSIONs.-The Butler ditch, entitled to about 2 second-feet during irrigating 

season, diverts from the left bank about three-fourths mile above the weir. 
Its flow is not included in discharge record. 

REGULATION.-The Utah Light & Railway CO.'s plant one-fourth mile above 
regulates the flow during low water. 

COOPERATION.-Records furnished by the city engineer of Salt Lake City. 

The water of tb.e stream is used for irrigation and for municipal supply in Salt 
Lake City. 

Monthly discharge of Cottonwood Creek near Salt Lake City, Utah. 

[Drainage area, 48.5 square miles.] 

Month. 

1898-99. November ____________________________ " __________________ _ 
December a ____ _________________________________________ _ 
January a ___ ____________________________________________ _ 
February ________________________________________ ~ ______ _ 
March ____________________________________ ______________ _ 
A pril ___________________ .: ______ ______________________ . ___ _ 

• May ____________________________________________________ _ 
June ____________________________________________________ _ 
July ____________________________ ________________________ _ 
August 1-15 ____________________________________________ _ 

Discharge in second·feet. 
1-----;------;-----IRun~ffin 

acre-feet. 
Maximum. Minimum. Mean. 

37.06 
36.45 
29.55 
33.68 
43.73 

149.91 
266.20 
633.22 
260.83 
109.80 

26.70 
16.24 
21.25 
9.19 

24.89 
35.11 
67.67 

211.55 
97.27 
77.32 

33.19 
24. 52 
24.04 
24.29 
32.12 
94. 91 

180.68 
379.37 
162.11 
89.80 

1,970 
1,510 
1,480 
1,360 
1,980 
0,6.50 

11,100 
22,600 
9,970 
2,679 

The period_______________________________________ _ _____ _______ ____________ __________ 60,300 

(J Part of month; mean estima.ted for full month. 
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Monthly discharge of Cottonwood Creek near Salt Lake City, Utah-Continued. 

Month. 

Discharge in second-feet. 

Maximum. Minimum. 

301.04 
281. 74 
83.75 
38.53 
28.40 

126.92 
88. 81 
37.99 
27.94 
22.65 

Mean. 

219. 00 
170. 48 
58.03 
33.73 
25.34 

The period __________________________________________________________________________ _ 

7,820 
10,100 
3,570 
2,070 
1,510 

25,100 
===1==== 

1900-1901. October _________________________________________________ _ 
November ___________ ~ __________________________________ _ 
December ____________________________________________ __ _ 
January ________________________________________________ _ 
February _______________ ________________________________ _ 
March __________________ _____ .- _________________________ _ 
April ___________________________________________________ _ 
May ____________________________________________________ _ 
June ____________________________________________________ _ 
July ____________________________________________________ _ 
August ________________ _____ _________ ___________________ _ 
September ______________________________________________ _ 

The year. ________________________________________ _ 

31.07 
32.81 
28.94 
26.08 
28.15 
34.60 

155. 97 
407.32 
240. 97 
129. 30 
45. 61 
36.93 

24.61 
25.90 
13.60 
11. 33 
17.41 
23.00 
22.16 

179.19 
123.75 
38.00 
29.26 
25.23 

1---------1--------1 
407.32 11. 33 

27.26 
29.07 
25. 12 
22.10 
23.73 
29.26 
69.59 

269. 92 
171. 50 
71. 86 
39. 00 
29.76 

67. 6 
I=====I======F===== 

1901-2. October _ _ _______________________________________________ 33.48 25.89 29. 05 November _____________________________ ' __________________ . 31. 19 24.85 27.80 December _ _____________________________________________ _ 34.08 21. 78 27.19 January _ ______________________________________________ _ _ 27. 17 13.63 23.14 February _____________________________ ._________________ _ 28.44 17.23 24. 24 March ___________________________________________ ._____ _ _ 27. 72 
20.41 24.55 
26.96 70. 40 

108.93 210.21 
April___________________________________________________ _ 142. 94 
May_______________________ ____________________ _________ _ 369.69 June_______ _ ___ ____________________ ______ ____ __ _________ _ 309. 50 91. 74 194.47 July ____________________________________________________ _ 92.33 

40.87 62.16 
August_________________________________________________ _ 38.87 28.44 32. 97 September _____ _______ ____ ___ ____ ______ _________ ______ __ _ 30. 81 25.17 27.89 

1---------1--------1 The year _ ________________________________________ _ 369.69 13.63 63.0 
1======1======1===== 

1902-3. October ________ " _____________________ ~ _________________ _ 
November ______________________________________________ _ 
December ______________________________________________ _ 
January _____________________________ ~ _________________ _ 
February _______________________________________________ _ 
March __________________________________________________ _ 
April ___________________________________________________ _ 
May 1-26 ______________________ ~ ________________________ _ 
July ___________________________________________________ _ 
August a ____ ___________________________________________ _ 
September ______________________________________________ _ 

28.99 
28.78 
29.26 
25.60 
24. 19 
45.55 

144. 57 
266.37 
74.93 
53. 66 
13.49 

21.37 
21. 83 
16. 06 
15.79 
13.56 
18. 76 
30.30 
77.21 
39.14 
6. 09 
3.29 

26.32 
24.84 
22.80 
21. 30 
19.50 
24.12 
57. 66 

155.00 
56. 94 
23.64 
9.15 

I---------I~-------I--------

1,680 
1,730 
1,540 
1,360 
1,320 
1,800 
4,140 

16,600 
10,200 
4.420 
2,400 
1,770 

49,000 

1,790 
1,650 
1,670 
1,420 
1,350 
1,510 
4,190 

12,900 
11,600 
3,820 
2,030 
1,660 

45,600 

1,620 
1,480 
1,400 
1,310 
1,080 
1,480 
3,430 
7,990 
3,500 
1,450 

544 
The period ______________________________ .,-_________________________ .- ____________________________ _ 

1903-\. 
October__________________________________________________ 14.45 9.98 12. 10 240 
September 23-30_________________________________________ 38.70 30.42 35.90 570 

The period _______________________________________________________________________ _____ _________ _ 

1904-5. October ___________________________ ________ J _ ____________ _ 

November _______________________ _______________________ _ 
December ______________________________________________ _ 
January _________________________________________________ _ 
February _______________________________________________ _ 
March __________________________________________________ _ 

tf:~~:::::::::: :::: ::::: ::::::::::: ::::::: ::: ::::: :::::: June ___________________________________________________ _ 
July ____________________________________________________ _ 
August _________________________________________________ _ 
September _______________________________________________ _ 

The year __________________________________________ _ 

II Part of month; mean estimated for full month. 

46.45 
36.48 
31.18 
28.47 
29.65 
33.24 

109.14 
222.89 
265.35 
106.36 
45.49 
44.62 

30. 78 
26.52 
21.12 
22.37 
17.43 
25.76 
32.76 
70.25 

109.47 
38.70 
27.49 
25.79 

36.95 
31. 77 
25.58 
25.77 
25.07 
29.18 
00.20 

138.32 
188.12 
63.82 
35. 95 
31. 69 

1---------1--------1--------
222.89 17.43 57.7 

I======~I======I===== 

2,270 
1,890 
1,570 
1,580 
1,390 
1,790 
3,580 
8,500 

11,200 
3,920 
2,210 
1,890 

41,800 



250 WATER POWERS OF GREA'l' SALT LAKE BASIN. 

Monthly discharge of Cottonwood Creek near Salt Lake City, Utah-Continued. 

Discharge in'second-feet. 

Month. I--------~------~-------I ~~~~!l~ 
Maximum. Minimum. Mean. 

1905-6, October ______________ _____________________ c.____________ _ 38.15 25. 55 
November'_______________ ______________________________ _ _ 32.80 16.08 

32.01 1,970 
28.18 1,680 December _______________________________________________ 30.75 17.65 26.42 1,620 

January____________________ _______________________________ 29.73 18. 93 
February _____________ __________________________________ _ 28. 23 25. 55 
March____________________________________________________ 42.93 23.23 

25.89 1,590 ' 
26.86 1,490 
31.47 1,940 

April________________________________________ __ ________ _ _ 130.29 37.33 
May _____________________________________________ _______ _ 287.82 77.41 

~~; : ___ -_~=================:=::==::::==:===:===:=::::=:::: -----2i6: 03 - ------80:24-
August_________________________________________________ _ 114.55 60.44 
September G_____________________________________________ 89.86 49.61 

73.36 4,370 
205.52 12,600 
200 1l,900 
144.38 8,880 
74.57 4,590 
57.46 3,420 

The year __________________________________________________________________ _ 77.5 56,000 

1906-7. October G________________________________________________ 50.31 36. 63 
November_____ _________________________ _________________ 43. 90 28.34 December ________________________ _____________________ ~_ _ 54.41 39.03 
January ____ ~____________________________________________ 50; 88 45.12 
February______________________________________________ _ _ 82. 22 29.73 
March ______ ~__ _ _________________ _______________________ _ 146. Zl 29.48 
April b ___________________ _______________________________________________________ _ 
May _______ ____________________________ ~_____ _ __________ _ 392. 09 102.53 
June ________ ~ __ __________ ~_______________________________ 792.85 216.05 
July ___________ ________________________________________ __ 730. 85 149.70 
August __ '___________________________ _____________________ 147.98 70. 92 
September_______________________________________________ 69.58 49.91 

43.17 2,650 
39.45 2,350 
48.77 3,000 
47.55 2,920 
42.98 2, 390 
54.59 3,360 
85 5,060 

207.52 12,800 
432.01 25.700 
39l. 43 24,100 
97.60 6,000 
58.03 3,450 

The year _________________________________________________ ___ ' ______________ _ 129.4 93,800 

1907-8. October ________________________________________________ _ _ 60.42 4l. 20 
November_____________________________________________ _ _ 56.63 37.87 
December________ ________________________________________ 42.33 35.71 January __________________________________________________ 35.71 28.48 
February ___ __________ _____________________ '______________ 35. 71 ' Zl.49 
March_________________________________________________ _ _ 42. 32 26.52 
ApriL ______________ "'__________________________________ _ _ 215.92 32.54 
May b _________________________________________ _________________________________ _ 

June_____________________________________________________ 519.57 158.42 
July __________________ ~________________________________ _ _ 268.70 92.05 
August__________________________________________________ 89.13 5l. 71 
September __ " ____________________________________ '________ 87. 68 42.33 

5l. 59 3,170 
44.46 2,650 
37.01 2,280 
32.83 2,020 
3l.10 1,790 
34. 07 2,090 
84. 55 5,030 

192.96 11,900 
29l. 85 17,400 
164.17 10,100 
63.67 3,910 
53.92 3,210 

The year __________________________________________________________________ _ 
90.2 65,600 

1908-9. October ________________________________________________ _ 
November ______________________________________________ _ 
December ______ ___________________ _____________________ _ 
January __________________ _______________________________ _ 
February _______________________________________________ _ 
March _________ ________________ " ____________________ ' ____ _ 
April ___________________________________________________ _ 
May ___ " ________________________________________________ _ 
J une ___________ ______________________________________ ~ __ _ 
July ____________________________________________________ _ 
August _________________________________________________ _ 
September ______________________________________________ _ 

66.92 45.77 
60.42 37.87 
38.97 24.6 
46.9 ' 3l. 5 
43.5 32.5 
52. 9 34.6 

171 146.9 
41l 136 
835 162 
480 118 
141 79.2 
139 61.7 

57.23 3,520 
46.86 2,790 
36.19 2,230 
40. 5 2,490 
38. 3 2,130 
43.0 2,640 
98.6 5,870 

255 15,700 
529 31,550 
235 14,400 
102 6,270 
90.8 5,400 

1---------1-------1-------The year _________________________________________ -'_ 
835 24.6 13l.1 

1=======1======1====== 
94,900 

a Part of month; mean estimated for full month. b Monthly mean estimated. 
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Monthly discharge of Cottonwood Creek near Balt Lake City, Utah-Continued. 

Discharge in second-feet. 

Month. 
Maximum. Minimum. Mean. 

1909-10. October __________________ 1_______________________________ 90.6 49.3 69.8 4,290 
November_______________________________________________ 84.8 50.5 66.5 3,960 December _ _____________________________________________ _ 79.2 48.1 62.7 3,860 
January ______________ ____________________________________ 66.9 50.5 
February________________________________________________ 55.4 43.5 
March ______________________________ ~____________________ 150, 49.3 

56.1 3,450 
47.8 2,650 
92.7 5,700 ApriL _______________________________ ~___________________ 343 99.5 

May ____________________________ _______________________ _ _ 387 182 181 10,800 
285 17,500 

June_________________________________________________ __ _ _ 390 125 235 14,000 July ___________ ___ __________ ____ _____________________ __ _ _ 120 69.6 88.1 5,420 
August__________________________________________________ 82 51. 7 
September _____________________ ~_________________________ 55.4 46.9 62.9 3,870 

51. 2 3,050 
1---------1--------1-------

The year ___________________ ~ __ __ ________ ~-----~---- 390 43.5 
1========1:=======1====== 

108.5 78,600 

1910-11. October _ _ _ _____________________________________________ _ 69.6 46.9 53.0 3,260 
N ovember____________________________________________ _ _ _ 49.3 36.8 44.7 2,660 December _ _____________________________________________ _ 49.3 36.8 42.7 2,590 January _ ________________________________ _______________ _ 79.2 31. 5 
February_______________________________________________ _ 70.9 32.5 
March__________________________________________________ _ 60.4 32.5 

40.2 2,470 
42.5 2,360 
47.3 2,910 

ApriL___________________________________________________ 93.5 52. 9 
May________________________________ _____________________ 238 82.0 

69.9 4,160 
169 10,400 June _____ ~____________________________________ _ _________ _ 387 173 

July _____________ ~____________________________________ __ _ 160 66.9 
August__________________ __ ______________________ ________ 69.6 37.9 
September ___________________ ~___ ________________________ 46.9 31. 5 

283 16,800 
101 6,210 
49.5 3,040 
36.5 2,170 

The year __________________________________________ 1----38-7-:-'- 1------3-1.-5-1-----
81.6 59,000 

1=======1========1 
1911-12. October _________________________________________________ 50.5 29.5 38.4 2,360 

November_______________________________________________ 34.6 20.9 29.3 1,740 December _______________________________________________ 26.5 21. 8 25.1 1,540 January ___________________________ ______________________ 29 20 
February ___________________________ ______ ______________ _ 26 20 
March_______ ______ ____ __ _________ __ ___________________ __ 38 22 
ApriL ___________ _______ __ _____________________________ _ _ 90 36 
May ____________________ ..: _____________________________ '_ _ _ 475 68 
June _____________________ _____ __ _______ '_________________ _ 730 267 
July ____________________ ~ _____________________________ ~ _ _ 238 72 
August____________ _________________ ___________________ _ _ 88 59 
September_______ ____________ __________________________ _ _ 62 42 

24.7 1,520 
24.0 1,380 
27.3 1,680 
63.2 3,760 

219 13,500 
419 24,900 
123 7,560 
69.3 4,260 
51.1 3,040 

I--------·I--------I-----~ The year __________________________________________ 730 20 92.8 67,200 
1=======1========1====== 

1912-13. October ___________ _____ ..: _____________ _________________ ~ _ 55 19 
N ovember___________ ________________________ __________ _ _ 39 19 26.0 1,600 

26.9 1,600 December _________________ ______________________ ____ ~_ _ _ 21 16 
January ________________________________________________________________________ _ 
February __ __ ______ ________________ ____________________ _ _ 16. 6 12.6 
March___________________________________________________ 16.6 11.9 

17.6 1,080 
14.2 873 
14.2 789 
14.1 867 

ApriL__________ ________________________________________ _ 105 16.6 
May____________________________________________________ _ 369 94 
June __ __ ____________________________________ ~___________ _ 238 166 
July ___ ___________________ ____________________________ __ _ 210 39 
August___ ____ ___________________________________________ 71 20. 9 
September _________________ ~_____________________________ 35.7 19.1 

54.6 3,250 
191 11,700 
204 12,100 
138 8,480 
30.9 1,900 
25.5 1,520 

The year _________________________________________ _ 
369 11. 9 63.3 45,800 

, MILL CRE,EK NEAR SALT LAKE CITY, UTAH. 

LOCATION.-Near mouth of canyon, at weir in creek in SW. 1 NW. 1 sec. 31, 
T. 1 S., R. 2 E., and at weir in power-plant tailrace in SEe i NE. 1 sec. 36, 
T. 1 S., R. 1 E., 8 miles southeast of Salt Lake City. 

DRAINAGE AREA.-2lr.3 square miles. 
RECORDS AVAILABLE.-Fall of 1898 to September 30, 1913. 
GAGE.-Depth of water measured with a carpenter's rule from a hub set level 

with crest in creek and by a hook gage in tailrace. 
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DISCHARGE MEASURE'MENTs.-Computed flow over a 12.5-foot Cippoletti weir in 
the main stream and a 5-foot rectangular weir in the tailrace of the power 
pJant. . 

FLOoDs.-On June 17 and 18, 1909, the discharge of the creek was 112 second­
feet. 

ICE.-No ice forms at the weir. 
DIVERSIONS.-Most of the water is used for irrigation below the station during 

the summer. Records include flow in the power plant tailrace, thus giving 
total run-off from the drainage area. 

REGULATIoN.-None. 
CooPERATION.-Records furnished by the city engineer of Salt Lake City. 

Monthly discharge of Mill Creek near Salt Lake City, Utah. 

[Drainage area, 21.3 square miles.] 

Discharge in second-feet. 

Month. 

1898-99. November a _______ ' _______ __________ ~ __________________ _ 
December _________________________________ _______ ______ _ 
January ______ __________________________________________ _ 
February _______________________________________________ _ 
M arch __________________________________________________ _ 
April a _______ ___________________________________________ _ 
May ______________ ___ ___________________________________ _ 
June _________ ~ __________________________________________ _ 
July ____________________________________________________ _ 
August _________________________________ __ _____________ _ _ 
September ______________________________________________ _ 

The year ____________________________________ . ______ _ 

Maximum. Minimum. Mean. 

15.25 
13.69 
12.74 
12. 38 
14. 64 
24.52 
45.93 
66.01 
35.63 
19.80 
16.70 

10.08 
2.85 
7.92 
3.18 

11. 64 
12.38 
23.08 
34.15 
19.80 
16.70 
14. 88 

1--------1--------1 

18.35 
14.43 
13.13 

~t~ I 13.04 
13.95 
30.79 
22.92 
13.95 
10.49 
8.86 

30.79 

11.66 
13.13 
2.35 
8. 09 
8.09 

10.49 
11.74 
13.95 
13.04 
8.86 
8.83 
8.09 

2.35 

12.94 
10.40 
11.65 
10.27 
12.22 
21.06 
34.83 
50.35 
25.68 
17.87 
15.67 

14.60 
13. 52 1 11.43 
12.05 
10.39 
11.84 
12.60 
21. 63 
16.18 
10.46 
9.48 
8.56 

12 . . 7 
1====1======1 

1900-1901. 

Run-off in 
acre-feet_ 

770 
640 
716 
570 
751 

1,250 
2,140 
3,000 
1,580 
1,100 

933 

898 
804 
703 
741 
577 
728 
750 

1,330 
963 
643 
583 
509 

9,230 

October__________________________________________________ 8.86 526 8.49 8.56 November _____________________________________________ _ _ 9.66 520 8.49 8.74 December _____________________________________ c_______ _ _ 8.49 438 1.41 7.13 January _ ______________________________________________ _ _ 8.86 441 
February _ _________________________________ ____________ _ _ 8.86 450 
March_______________________________________ __________ _ _ 8.86 515 

1.41 7.17 
3.71 8.11 
8.09 8.37 

April________________________________ __________________ _ _ 12.16 591 May ________________________________ ~__________________ _ _ 47.43 1,810 8.49 9.94 
14. 88 29.41 June____________________ _______________________________ _ _ 28.49 1,180 15.33 19.82 July ___________________________________________________ _ _ 15.33 932 14.88 15.16 August _____________ _________ . ____________________ J_____ _ _ 14. 88 770 

September ------- -- __ ---- --~ --.- .-- --- --- ---.--- --- _______ 1 ___ 12_. _16_
1 
_______ 

1 
____ 

1 
___ 68_9 

The year ----------------.-----------------.------~ _ '1===47=. =43=1====1====1===8=, 8=6=0 

12.16 12.53 
11.33 11.58 

1.41 12.2 

. a pilTt of month; mean estimated for full mOI;lth. 
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Monthly discharge of Mill Creek near Salt Lake City, Utah-Continued. 

Discharge in second-feet. 

Month. 1-----,--------,----1 ~~r~~!f~ 
Maximum. Minimum. Mean. 

1901-2. October ___________________ __ ___________________________ _ _ 12.16 11. 33 11.62 715 November ___________________________________ ______ ____ _ _ 12.16 11. 33 11.36 676 December _ _ _________________ __ ______________ ______ ____ _ _ 13.04 3.99 10.20 627 January _ _______ ________ _______________________________ _ _ 13.04 3.70 9.33 574 February _" ____ _______________ __ _______________________ _ _ 11. 33 3.70 8.88 493 March________________________ _________________________ _ _ 9.66 9.66 9.66 594 ApriL ______________________ ____________________________ _ _ 15.33 
May ________________ _______________ __ __________________ _ _ 39.46 
June_______________________________ __ __________________ _ _ 36.95 
July _______ '______ ___ ___________________________________ _ _ 16.79 

9. ,66 12.77 760 
15.33 23.62 1,450 
16.79 21. 70 1,290 
11.33 13.72 844 August _ _ ______________________________________________ _ _ 11. 33 9.28 11.00 676 September _ _ __________________ __ __________ _ ___________ _ _ 9.66 9.28 9.33 555 

!------I-------I The year ____ "________ _______________ ____________ _ _ 39.46 3.70 
1====1====1 

12.8 9,250 

1902--3, October ________________________________________________ _ _ 9.66 9.66 9.66 594 November _________ _________ __ _______________________ __ _ _ 9.66 5.26 8.54 508 December _____ ___ __________________________________ '_ __ _ _ 9. 66 1.86 6.96 428 January ________________________________________________ _ 9.66 3.99 7.84 482 February __ __________ ____ ______________________________ _ _ 9. 66 
March_______________________________________________ __ _ _ 9.60 

2.87 6.48 360 
5.58 8.46 520 ApriL _________________ _________ _______________________ _ _ 11. 74 

May ___________________________________________________ __ 25.07 
June ______ ______ ~_______________ _______________________ _ _ 34.44 
July ___________________________________ .----------- ____ _ _ 16.79 
August ________________________________________________ ,_ _ 14.88 

9.28 10.21 607 
11.74 17.50 1,080 
16.79 25.95 1,540 
14.88 15.15 932 
11.74 12.85 790 

September_____________________________________________ _ _ 11.74 11. 33 11.58 689 
1-------1------1 The year __________________________________________ 34.44 

1====I====i 
1.86 11.8 8,530 

1903-4. October ________________________________________________ _ _ .11. 33 11.33 11.33 697 November _____________________________________________ _ _ 11. 74 5.58 11.02 656 , December __ _________ _____________________________ __ ___ _ _ 11.33 3.40 9.07 558 January _______________________________ '________________ _ _ 13.04 6.64 9.85 606 February ____________________ __ ________________________ _ _ 13.04 
March_________________ ________________ ____________ ____ _ _ 13.04 

3.71 9.87 568 
9.28 11.20 689 ApriL ________________________________________ _________ _ _ 25.07 

May ______________ ___ ___ :..___________________ __ _____ ____ _ _ 58.81 
June______ ___________ _____________________ ______ _______ _ _ 55.87 

11.33 18.92 1,130 
25.07 41. 42 2,550 
29.66 40.86 2,430 July ___ _____________ _____ ____ _______________________ __ _ _ _ 29.66 

August _ ________________ _______________________________ _ _ 16.79 20.79 25.74 1,580 
13.04 14.89, 916 Septemer _ ; _____ _______________ __ _________________ ~____ _ _ 15.81 13.04 14.95 890 

1--------1------1 
The year___________________________________________ 58.81 3.40 18; 3 13,300 

1====1'====1 
1904-5. October _ _ _ _________________________________ _________ _ ___ 13.95 13.04 13.66 840 Novembec____________________ ______________________ _ ___ 13.04 11.33 12.36 736 December _____ -"__ _______________ ________ ________________ 11. 33 1.02 8.63 531 JanUary _ __________________ ____ _____________ _________ _ ___ 8.86 8.86 8.86 545 February ______________________ __ _____________ _______ _ ___ 9.66 1. 86 7.87 437 March ___________ _______________________ ,_____________ _ ___ 11. 74 

April _____________________________ ~ __ _ __ __ _ _ __ __ _ __ _ _ _ __ _ 16. 79 8.49 10.23 629 
11.33 12.26 730 May _ - _____________ _________ _______ "________________ _ ___ 38,.40, 

June_____________________________ ____________________ _ ___ 36.95 
July -_____ ________ _____________ __ __ __________________ _ ___ 16. 79 

16.79 23.06 1,420 
20.79 26.5.1 1,580 
14.88 15.37 945 August___ ___________________________________________ _ ___ 14.88 10.89 12.66 778 Septembec __ ~______ _________________________________ _ ___ 13.04 10.89 11.86 706 

1--------1------1-------The year - _______________________ '______________ _ ___ 38.46 1. 02 13.6 9,880 
1====1'====1 

1905-6. October ___________________ ~__ _______ _ __ _____ _________ _ ___ 13. 04 11.33 11. 61 714 
November___________________________________________ _ ___ 11.33 8.49 10.13 603 December _______ '___________________________ _________ _ ___ 11.33 1. 21 7.18 441 January - __ " ___ ~_____________ ________________________ _ ___ 11.33 
February _______________________________________________ ~ 9.66 3.13 8.69 534 

9.28 9.44 524 
March______________________________________ ___ ______ _ __ _ 9.66 5.26 9.52 585 April __ _____________ • __________________ '___ _ _ _ _ _ __ __ _ _ _ __ _ 20. 79 
May _____ ____________________________________________ _ ___ 55.8,7 
June_________________________________________________ _ ___ 58.81 
July __ _______________________________________________ _ ___ 25.07 
August ____ _______________ ~__________________________ _ ___ 27.33 

9.66 15.22 906 
16.28 31. 29 11920 
24.54 36.89 2,200 
11.74 18.97 1,170 
12.62 15.53 955 September _________________ ~______________ _________ __ _ ___ 15.33 13.04 H.OO 838 

1--------1-------1·-----The year __ ~________________________________ ____ _ ___ ,58.81 , 1.21 15.7' ' 11,400 
I======I'=====I=====~====== 
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Monthly discharge of Mill Creek near Salt Lake City, Utah-Continued: 

Discharge in second-feet. 

Month. 
Run-off in 

�------.------~---I acre-feet. 
Maximum. Minimum. Mean. 

1906-7. October _ _ _____________________________________________ _ _ 13.04 13.04 13.04 
November _______ ______________________________ __ ______ _ _ 13.04 3.99 11.41 December _ ____________________________________________ _ _ 11.74 11.33 11.71 

6.64 11.13 
11.33 14.16 
14.88 19.12 
16.79 32. 58 
36.95 47.66 
42.08 57.94 

January _ ___ ________________________ __ _________________ _ _ 11. 74 
February ______ _______________________________ _________ _ _ 20.79 
March_________________________________________________ _ _ 34.44 April __________________ ____ ___ _____________________ :___ _ _ 44.70 
May ___ ______ __________________________ ._._____________ _ _ 64.77 
June.______ _____ _________ __________ ______ ______________ _ _ 71.72 

27.33 34.38 
22. 92 25.70 
19.72 22.71 

July _ _____________ _____________________________________ _ _ 49.55 
August ________________________________________________ _ _ 29: 66 
September_____ __ ___________________ ___________________ _ _ 27.33 

~----~----I The year____ _________ __________________________ _ ___ 71. 72 3.99 25.2 

1907-8. October _____________________________________________ ____ 20.30 16.28 18.72 
N ovember_______ ______________________________ ______ _ ___ 16.79 16.28 16.60 December _____ __ ___________________________________ ~ _ ___ 16.79 12.62 14.96 January _ _________________________ _________________ __ _ ___ 13.78 12.62 12.93 February ____________________________________________ _ ___ 13.95 ' 6.98 12.88 March ________________ , ____ ~_________ _________________ ____ 14.88 12.68 13.63 

12.68 15.29 
17.73 29.63 
39.46 46.22 

ApriL_____________ __________________________________ _ ___ 17.73 
May________________________________ ____ _____________ _ ___ 50.22 
June_______________ _______________________ ___ __ ______ _ ___ 64.77 
July __________________________________ -______________ - -__ 39.46 27.33 30.66 August__ _____ __ __ ____________ ________ _______________ _ ___ 25.07 20.79 22.90 

18.73 19.42 September ____ ----------------- ______________________ _ ___ 20. 79 
~----~----I 

6.98 21. 2 The year_______________________________________ ____ 64.77 
1=======1======1===== 

1908-9. 

802 
6711 
720 
684 
786 

1, ISO 
1,940 
2,930 
3,450 
2,110 
1,580 
1,350 

18,200 

1,150 
1188 
1120 
795 
741 
838 
910 

1,820 
2,750 
1,890 
1,410 
1,160 

15,400 

16.28 17.07 October _ _ _____________________ ______________________ _ ___ 18.73 1,050 
11.33 15.93 N ovember____ _____ __________________________________ _ ___ 16. 79 948 
3.99 12.98 December _ __________________________________________ ____ 16.79 798 

8.09 14.7 January ____________ ,____________ ___________________ __ _ ___ 18.7 904 
14.9 16.6 February _______ ___ _______ ___________________________ _ ___ 20.8 922 

16.3 19.3 March_______ __ _______ ___ __________ ___ _____ __ ________ _ ___ 22. 9 1,190 
22.9 29.4 April____________________________________________________ 39.5 1,750 
32.0 50.8 May ______ __ ____________________________________________ ~ 83.8 3,120 
64.8 81.1 June ___________ ,_ _________ ______ __ _____ _______________ _ ___ 112. 4,830 

25.1 36.6 July ___ _______________ ______________ _________________ _ ___ 83.8 2,250 

25.1 28.1 August_______ ___ _________ ____________________ _______ _ ___ 29.7 1; 730, 
22.9 24.9 September ____________ ~-------------------------------- __ ~--27-.-3-1--------I---1-,4-SO-

3.99 29.0 The year_____________________________________ _ _____ 112 21,000 
1=======1======1===== 

1909-10. October __ - ____ ._____________________________________ _ ___ 22.9 
20.3 20.8 November ________ _______ -_____ ________________ __ ____ _ ___ 25. 1 18.7 19.5 December __________________________________ -________ _ ___ 20.8 6.64 16.3 January _ _____________ __ ___ ____ ______________________ _ ___ 16.8 
8.1 15.4 February __________________________________________ '__ _ ___ 15.3 14. 9 15.1 March_________________________________ ______________ _ ___ 25. 1 14.9 21.5 

22. 9 33.0 
32. 0 38.4 

April.______________________ ________________ _________ _ ___ 42. 1 May __________________________________ _______________ _ ___ 44.8 
June_________________________________________________ _ ___ 44.8 27.3 31.0 July ________________________ __ _______________ ________ ____ 27.3 

20.8 22.1 August ______________________________________________ _ ___ 18.7 16.8 18.3 
September__________________________ _________________ _ ___ 16.8 15.3 

1---------1--------1 
16.2 

6.64 22.3 The year _______________________________________ _ ___ 44.8 

I=======F=====I===== 
1910-11. 

1,280 
1,160 
1,000 

947 
839 

1,320 
1,960 
2,360 
1,840 
1,360 
1,130 

1164 

16,200 

14.9 15.1 
October _________________________________________________ 15.3 928 

14. 9 15.2 November ________________________ .------------______ _ ___ 15.3 904 
13.0 15.2 

December _ __________________________________________ _ ___ 16.8 IIS5 

3.99 5.52 
January ____________________ • ________________ .___________ 11.33 3311 

3. 42 5.21 
February _____ ' ______ .________________________________ _ ___ 7.04 289 

7.04 7.44 March _________ '.. _______________________ ._________________ 11.03 457 

8.73 10.1 
11.48 , 23.3 
16. 67 28.1 
11.04 12.9 

tf:~::::::::::::::::::::::::::::::::::::::::::::::::: ::: ~~: ~~ 1, m 
f:!r;::::::::::::::::::::::::::::::::::::::::::::::::::::: ~: ~~ 1, ~~ 

7.48 8. 76 
. 6.64 7.03 ~=.!ber::::::::::::::::::::::::::::::::::::::::::::::: ~~: ~g m 

1----------1--------1·-------1---------
The year _ ••••••• _._ ••• _ ••••• __ ._._ •• _____ • __ •• ___ • 40.72 3.42 12. 9 

1=======1======1====== 
9,300 
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Monthly discharge of Mill Creek near Salt Lake City, Utah-Continued. 

Discharge in second-Ceet. 

Month. 
Run-off in 

/-----,-----,------/ acre-feet. 
Maximum. Minimum. Mean. 

1911-12. October _ _________________ __ _______________________ _ _____ 7.76 6.45 7. 08 N ovember _____ ~ _ ___ __________________ _ ____________ _ _____ 6.87 4.68 5.67 Decem ber _________________________________________ _ _____ 6. 64 5.03 5.69 January _ __________________________________________ _ _____ 12.4 10.3 11. 0 February __________________________________________ _ _____ 10. 9 9.0 9.58 March __ ---____________________________________________ ._ 14.8 9.2 10.9 ApriL ____________________ _________________________ _ _____ 30.9 16.6 23.8 May __ _________________ ____________ _______________ _ _____ 121 25.0 44.5 June__________ ___ _ ____ __ ____ ______ _ _ _ ____ __ ____ ____ _ _____ 92 32.0 59.4 July _ __ ____ _ _ __ _ _____ _ __ _ _ __ _ _ _ __ _ _ __ ___ _ __ _ ___ ____ _ __ _ _ _ 34 19.0 , 24.4 August _ _ ____ __ _ ___ _ __ __ __ __ _ _ ____ _ __ _ _ __ ____ __ _ ___ _ _____ 24 
17.0 20.6 

September_______________________ ___ _______________ _ ____ _ 18.4 16.1 17.2 
/------1-------1 

The year ___ '_________________________________ _ ___ __ 121 4.68 20.0 
1=======1======1===== 

1912--13. 

435 
337 
349 
676 
551 
670 

1,420 
2,740 
3,530 
1,500 
1,270 
1,020 

14,500 

October _ _____________________ _______________________ _ __ _ 25.0 1,220 17.4 19.8 
N ovember______________ _____________________________ _ ___ 21. 3 1,030 15.6 17.3 December ____________________________ -'______________ _ ___ 18.6 959 1.4 15.6 January _ ____________________________________________ _ ___ 17.9 812 6.9 13.2 February ____________________________________________ _ ___ 13.0 705 11.6 12.7 
March_______________________________________________ _ ___ 32 855 11.3 13.9 

U:~l __ --~=====================:============:========:= = === ______ ~~___ _ ~: ~ 
29 44.6 
40 68.9 June _______________________ ._~_______________________ _ __ _ 80 2,330 26 39.1 July ________________________________________ .________ _ __ _ 30 1,390 17.9 22.6 August_ _____________________________________________ _ ___ 20 1,030 15.1 16.7 September ____________________ ~__________________________ 16. 8 863 13.6 14.5 

/--------r------/-------/------The year _ _____________________________________ _ ___ ____________ 18,100 
6.9 25.0 

P A~LEYS CREEK NEAR SALT LAKE CITY, UTAH. 

LOCATION.-In northwest corner of sec. 25, T. 1 S., R. 1 E., at mouth of canyon 
just above intakes of city waterworks, 6 miles southeast of Salt Lake City. 

DRAINAGE AREA.-50.1 square miles. 
RECORDS AVAILABLE.--Fall of 1898 to September 30, 1913. 
GAGE.-Hook. 
DISCHARGE MEASUREMENTs.-Determined by means of two 10-foot Cippolett 

weirs. 
FLOoDs.-On June 6 and 7, 1909, there was a maxi:r;tlUm flow of 274 second-feet. 
ICE.--No ice forms at the weir. 
DIVERSIoNs.-Part of the city water supply is taken from this creek and surplus 

water is used for irrigation during the summer season. The Parley's surpl us 
ditch diverts from the left bank about 1 mile above the weir, and its flow is 
included in the records of daily discharge. 

REGULATION.-N one. 
, COOPERATION.-Records furnished by the city engineer of Salt Lake City. 
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Monthly discharge of Parleys Creek near Salt Lake City, Utah. 

[Drainage area, 50. 1 square miles.] 

Discharge in second-feet. 

Month. 
�----------------~-------IRun~ffin 

acre-feet. 

1898. August G ________________________________________________ _ 

September ____________________________________________ ---

Maximum. Minimum. 

11.66 
11.78 

7.18 
7.44 

1---------1--------1 

Mean. 

9.26 
8.90 

569 
530 

The period ________________________________________ __________ __ ____________ __________ 1,100 

1898-99. October ___ ~ ____________________________________________ _ 
November _______ ______________________________________ --
December ________________________ _________ ____________ --
January ________________________________________________ _ 
February _______________________________________________ _ 
March G ________________________________ _ _______________ _ 

April ___________________________________________________ _ 
May ____________________________________________________ _ 
June ____________________________________________________ _ 
July ____________________________________________________ _ 
August ____________ _____________________________________ _ 
September ______________________________________________ _ 

14.74 
13.77 
13.69 
13.39 
11.30 
50.10 

216.00 
220.00 
227.50 
120. 80 
28.44 
16: 24 

8.53 
6.69 
2.90 
6.43 
4.00 

------48.-30 
113.00 
125.60 
30.68 
14. 66 
12.71 

1---------1--------1 

10.32 
9.44 
8.30 
8.91 
8.21 

12. 45 
146.66 
174.81 
108.72 
58.40 
20.86 
14.33 

634 
562 
510 
548 
456 
766 

8,730 
10,800 
6,470 
3,590 
1,280 

853 

The year __________________________________________ '1==2::=2::=7.=50=1===::=2=.9=0==1==4=8=.5=1==3===5::=,200= 

1899-1900. October _ ______________________________________________ __ 21. 55 14.44 16.43 1,010 
November_______________________________________________ 18.90 12. 99 14.27 849 December __________ _____________________________________ 14.79 4.21 11.30 695 
January _ ______________________________________________ _ _ 15.65 8.11 11.91 732 
February ________________________________________ ~_____ _ _ 11. 90 8.81 10.45 579 
March_ ___ ______________________________________________ 20.14 10.74 16.43 1,01.0 
April G___________________________________________________ 31. 20 14.88 20.32 1,210 
May a ______ ___________ ~ ________________________ .------- __ 38.98 22.30 29. 39 1,810 
June _______ __________ .. ___________________________________ 24.13 9.68 15.84 943 
July_____________________________________________________ 13.56 6. 19 9.46 582 
August________________________________________________ _ _ 10.41 6.19 7.25 446 
September_______________________________________________ 10.02 4.37 6.97 415 

1---------1--------1 

The year _ --------------------------------------- __ 1===::=38::=. =98=1====4.=21=1==1::=4::=.2=1===::=10===, ===300= 

19®-1901. October _ ____________________________________ __________ _ _ 12.-17 7.34 8.93 549 
November_______________________________________________ 12.08 5.39 7.75 461 
December ___________ , _____________________ ____________ ~ _ _ 9.01 2.92 7.35 452 
January _ _______________ ___ ______________________ ______ _ _ .10.00 4. 11 '7.73 475 
February________________________________________________ 16.20 4.76 9. 00 500 
March________ __ _________________________________________ 17.34 9.34 11 . .13 684 
ApriL ______ __________ _________ ~ ____ .____________________ 90.32 11.02 38.17 2,270 
May __________________________________ ;________________ _ _ 109.49 43.16 86.71 5,330 
June_______________________________________________ ____ _ _ 47.75 18. 05 28.49 1,700 
July __ ________ _____ ~________________________ _ __ __________20.15 9.94 13.85 852 
AugusL___________________________________________ ______ 23.82, 5.85 12.23 752 
September ___ " _________________________________________ .:._ 12.90 7.26 8.44 502 

1---------1--------1-------1-------

~~~;,=: :;:;;;;;;i:7:~i.;~;;;;; ;;;;;;;;;;;;;;;;;1 i~; ; ;;; ~ ;: 14,; 
December _ __________________________________________ __ _ _ '13: 30 3.01 7.67 472 
January _ ___________________________ ___________ ________ _ _ 9.33 2. 15 7.08 435 
February________________________________________________ 9.27 3.35 7.34 408 
March___________________________________________________ 10.57 5.05 7.39 454 
ApriL____________________________________ _____________ _ _ 85.71 6.68 33.38 1,990 
May______________________________________________ _______ 95.26 33.46 58.47 3,600 
June___________________________________________________ _ _ 73.83 18.26 33.64 2,000 July _________________________________ __________________ _ _ 16.85 10.37 13.38 822 
AugusL _____ "___________________________________________ 13.26 5.52 10.57 '650 
September _____________________________________________ --1-----8.-8-4-1-----7-.-02-11----7-.5-9-1----4-5-2 

The year _ _ _____________________ _________________ _ _ 95.26 2.15 17.0 12,300 
1=====1====,===1==== 

G Part of month; mean estimated for full month. 
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Monthly discharge of Parleys C;eek 'near Salt Lake City, Utah-Continued. 

Discharge in second-feet. 

Month. 
Maximum. Minimum. Mean. , 

, 1902-3. , October ______ ' ____________________ ________________ -'____ _ _ 7.91 7.20 7.52 
November_____________________________________________ _ _ 9.27 4.85 7.33 December _ ____________________________________________ _ _ 9.78 2.89 6.73 January _. ______________________________________________ "_ 15.27 4.35 7. 84 
Febl1lary______________________________________________ _ _ 8.00 3. 35 6.69 March __________________ ~ __________ ___ "_________________ _ _ 24.59 6.01 12.15 

tf:_::::::::::::::::::: ::::::::::::::::: :::::::::::::::: 1~: 6~ 13.29 29.83 
51.48 73.80 

June___________________________________________________ _ _ 133.731 July ____________________________ __________ _________ ____ _ _ 36. 71 
August __ _______________________ __________ _____ ___ _____ _ _ 14. 35 
September_____________________________________________ _ _ 9.97 

I---------!--------I 

20.45 55.30 
13.70 16. 33 
8.06 11.12 
7.72 8.73 

The year __________________________________________ 133.73 2.89 20.3 
1====1:==== 

1903-4. 

Run-off in 
acre-feet. 

462 
436 
414 
482 
372 
747 

1,780 
4,540 
3,290 
1,~ , 

519 

14,700 

October _ _ _ ____________________________________________ _ _ 11. 38 598 8.45 9.73 November _____________________________________________ _ _ 13.06 516 2.41 8.67 December _______________________________________________ 8. 28 365 2.06 5.93 January ________________________ _________________________ 9. 21 435 4.82 7.08 

~~%~~~:::::::::::::::::.:::::::::::::::::::::::::::: ~g: ~ 1, g~~ 
ApriL_________________________________________ ________ _ _ 207.29 7,330 

4.20 10.29 
9.36 19.60 

69. 75 123.18 May _________________ ________________________________ __ _ _ 208.52 10,400 88.12 168.46 
June_____________________________________________________ 137.50 3,130 
JUly ________________ ____________ ____ :.__________________ _ _ 41. 08 1,600 28.48 52.63 

19.47 26.09 
August__________________________________________ __ ____ __ 20.20 983 11.79 15.99 
September ___________ • _________________________ , __________ 1 ____ 1_3_. 0_5_1 _____ 1 ____ 1~ ___ 67_6 9.40 11.36 

The year __________________________________________ 1==2=0=8=. 5=2=1=====1 27,800 2.06 38.3 

1904-5. October ____________ ______________ "__ __________________ _ _ 13.69 793 11. 78 12.88 
November_____________________________________________ _ _ 11.79 611 8.82 10.27 December _ ____________________________________________ _ _ 10.78 507 2.55 8.25 January ____________________ ________________ ___________ - - 10.15 553 6.48 9.00 

1.87 February __________________________ '____________________ _ _ 12. 24 487 8.76 
6.90 9.28 March ____________________ ~________ _ _____________________ 10.17 571 

April_________________________________________________ _ _ _ 38.66 1,130 May ___________________________________________________ - - 56.65 2, 270 8.64 18.94 
22. 88 36.97 June __________ ~___ _ ____________________________ ________ _ _ 28.18 1,270 

July ________________________________ ___ ~_______________ _ _ 15.70 768 14.79 2l.41 
10.18 12. 49 

August__________________________________________________ 13.72 506 6.65 8.23 
5.84 6.72 September_~_____________________________________________ 11. 37 400 

1-------1-----

The year __ ---------------------------- ---------- _ -1===5=6=. 6=5=1===== ====1===9=, =87=0 1. 87 13.6 

1905-6. October _ _ _ ______________________ ___ ___________________ __ 7.51 5.30 
November_____________________________________________ _ _ 7. 51 5.16 December _____________ ________________________________ _ _ 8.29 2.75 

~~t%~y :::::::::::::::::::::::::::::::::::::::::::::::: 1~: ~ March _____________ ~ _____________ ~_____________________ _ _ 27.32 
3.94 
6.20 
4.58 April 11___________________________________________________ 38.87 

May ___________________________________________________ - _ 145. 85 21.46 
70.93 June____ _________________________ _ _____________ __ ______ _ _ 122. 03 38. 66 July ______________________________________________ ~ ____ _ _ 38. 74 17.78 August a_________________________________________________ 30.93 

September 11___________________________________________ _ _ 14. 79 14.14 
9.78 

1-------1------1 

6.79 
6.58 
5.86 
7.51 
7.71 

12.82 
48.49 

106.94 
68.98 
24. 58 
17.25 
11.68 

418 
392 
360 
462 
428 
788 

2,890 
6,570 
4,100 
1,- 510 
1,060 

695 

The year __ ---- ------- ----------------------.:~--- __ 1==1=4=5.=8=5 =1=====:====1===19=, =700= 2.75 27.2 

G Part of month; mean estimated for full month. 

79631-24t---wsp 517-18 
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Monthly discharge oj Parleys Creek near Salt Lake City, Utah-Continued . . 

Month. 

1906-7. 

Discharge in second-feet. 
�--------~------~------lrRun-offin 

acre-feet. 
Maximum. Minimum. Mean. 

October _______ _____________________________________ .--- _ 10. 26 9.10 9.70 596 
November __________________ _______ _________________ ___ _ ·_ 12.79 3. 34 9.12 543 
December _ ___ _ __ ____________ ________ __________________ _ _ 14. 99 5.00 10.06 618 
January _____________________________ ~______ _ ___________ _ 10. 62 3. 18 8. 14 501 
February, 7 days ______ _____ _ :__________________________ _ 32.06 8 . . 63 23.12 . 321 
March ____________ ________ ____________________ _________ __________________ _____________________________ _ 

f[Fii~ii~~~~:~~~~~:~~:~~~ :~~~~::::~:~~~:~~:~~~:~~~~~~:~ ~ _____ ~~f: ______ ;~_~_ J~J ____ j~ 
August _____ _____________ _______ ______________ ______ ____ . ____________________ ___________ __ . __ _______ ____ _ 

September --------------------------7------------------- - ------------ ------ - - - ~-- --------- - ------------
The year ________________________________________ ___________ ; ______ _ ~ ___ ______ .: _________________ _ 

g~;?~ke~== == === === == ===t;;~=8====== ======== ===========; -- ----i5:71" - ~ ----iii: 54- -- --13: 43-1
----- - ---799 December a_________________ ____________________________ _ 13. 65 . 9.28 11.23 691 

January _ _______________________________________________ _ 15. 77 6.9511.16 686 

~~~a_~:================ = ============================== = ~~: ~~ ~: ~ ~g: 1~ ~~ 

~~~~~\\m~m~~~~~mmlm~~~~~~~~-~l~:~l~~~i~~ ~~ ~§ ~i ~~ 
The period ___________________ _________ ______________________ .~_ _________ ___ ___ _______ 17,000 

1908-9. ===1==== 
October ____________________________ " ___________________ _ 
November _____________________________________________ _ _ 
December ______________________________________________ _ 
January ___________________________ _____________________ _ 
February ________________ __________ ____ _________________ _ 
March ___________________ ______________________________ _ _ 
April ____________________ ___ ____________________________ _ 
May ___________________________________________________ _ _ 
J une ______________________ __ _____ ____________ ___________ _ 
July _________ . _________ __________________________________ _ 
August _____________________________ ____ ________________ _ 
September ____ .: ________ ________________________ __ _______ _ 

19~1O. 

20.33 
17.68 
17.68 
36.9 
25.3 
64.3 

228 
262 
274 
64.3 
39. 4 
24.5 

274 

13.94 
5.14 
3. 16 

10.5 
15. 8 
23.1 
63.3 

143 
68.4 
28.2 
17.6 
17.7 

3.16 

17.11 
13.59 
12.41 
24. 5 
2l. 5 
38.7 

130 . 
209 
166 
42.5 
26.5 
19.6 

60.2 

1,050 
809 
763 

1,510 
1,190 
2,380 
7,740 

12,900 
9,880 
2,610 
1,630 
1,1'10 

43,600 

October _______________ ~ ________________________________ . 19.7 16.4 18.6 1,140 
November ______________________________________________ .. SO. 9 17.0 21. ° 1,250 
December ______________________________________________ .. 22.4 7.92 17.6 1,080 

~~~~y-------- ----- - ---------------------------------- ~~: ~ 1~: ~ ~~:: 1, m 

~~~~~_ll:-:l--;l-;-_;;llll-:~;;;;-~;~;;:;;~l-_l- :::::~~:r: ::::::wi:: ::::~:f:: :::::::~m 
191(}-11. October _______________________ ___________________ . ______ _ 

N ovember _-' _____ ~ __________________ ____________________ ~ 
December __ . ____________________________________________ _ 

r7=-~=:::::::::::::::::::::::::::::::::::: ::::::::::: ApriL __________________________________________________ _ 
May __________________ _________________ . _________________ _ 
June _____ _______________________________________________ _ 

. July ____________________________________________________ _ 
August ______________________________ . ___________________ _ 
September ____________________________________ __________ _ 

The year. _________________________________________ _ 

II Part of month; mean estimated for full month 

19.6 
12.8 
12. 8 
26.0 

, 22.4 
22.4 
53.7 
45.5 
27.5 
21. 7 
12. 8 
10.5 

12. 2 
8.4 
.5.6 
4. 31 
4. 31 
9 .. 98 

18.3 
24.5 
17.0 
12.9 
8.42 
7.43 

13.7. 842 
11.5 684 
9.7 599 

10.9 670 
10.8 600 
16.4 1,010 
27.3 1,620 
32.8 2,020 
22.6 1,340 
16.3 1,000 
9. 7 596 
8. 01 477 

1---------1--------1--------1---.-----
4. 31 15.8 11,500 

1====1====1 
53.7 



· RECORDS OF STREAM FLOW. 259 

Monthly discharge of Parleys Creek near Salt Lake City, Utah-Continued. 

Discharge in second-feet. 

Month. 
Maximum. Minimum. Mean. 

1911-12. 
7.9 10.1 October _ _ ___________________ _________________ ___________ 12. 8 621 
4.3 7.89 November ______________________________ . __ ______________ "' 9.4 469 
4.6 8.39 December _ ____________ ____ ____________ ___ __ __ _ __ ________ 12 .. 8 516 
5. 0 8.27 January _ ______ __________ ____ _________ ________ _ __ ________ 10.6 508 
2.5 8.82 February ________________ _____ _____ ___ ______ __ _ __________ 24.5 507 
7.4 11. 7 March___________________ ________________________________ 20.3 719 . 

17.7 49. 5 ApriL__ __________ _ ____ ____ __ __ ___ ________ __ __ _ __ ____ ____ 108 2,950 
49.1 139 May _ __ ______ _______ ________________ _ __ _____ _ _ __ ______ __ 226 8,550 
55.0 121 June ___ c _ ___________ ____ __ _____________ __ ____ _ __ ________ 189 7,200 

July __ __________ _ ________ ___________________ __ __ _____ ___ _ 76 2, 350 28.0 38.2 
18.3 23.1 August ____________________ ~ _______________ . _____________ . 34 1,420· 
15.8 17.4 September _____________________________________________ --1 ___ 2_1_.7_1 _____ 1 1,040 

2.5 36.9 The year __________________________________________ 226 26,80a. 

1912-13~ 1====I====i===:I=::=== 
14.5 15.8 October _ _ ___________________ ________________ _ _ ____ ___ ___ 18.3 972 
11.1 15.2 November _________________ __ _______________ __ _______ ____ 19.6 904 
5. 6 10.1 December _ _ ___________________ _____________ __ __ ________ _ 13.4 621. 
4.3 10.5 January ________________________________________________ _ 13.4 646 
5.1 9.99 February ____________________ ____ _____________ _ _______ _ __ 12. 8 555 
4.7 13.2 March____________________ ___ __ __ __ __________ _ _ ________ __ 34 812 

52 95.3 ApriL______________________________________ __ ___________ 139 5,670 . 
56 82.7 May ____________________ ____________________ _ _ _______ ____ 108 5,080 
27 36.2 June___________________________ _________________________ 54 2,150 
21 24.6 July _____________________ __ ____ ____ ______ ___ _ _ _________ __ 36 1,510 

14.5 17.5 August_ ____________ _________ ____ _____ _______ _ ___ ________ 23 1,080 

13 14.2 September _________________ .__ ______ __ _______ _ _ ___________ 17 845 
I-----I-----I----I-·---~ 

4.3 28.8 The year _______ '__________________________________ _ 139 20,800. 

EMIGRATION CREEK NEAR SALT LAKE CITY, UTAH. 

LOCATION.-In SW. i NW. 1 sec. 11, T. 1 S., R. 1 E., half a mile below mouth 
of canyon and below Wagener's old brewery and 4 miles southeast of Salt 
Lake City. Weir in pipe line is half a mile east of Wagener's old brew­
ery, in a tank house. 

DRAINAGE AREA.-29 square miles. 
RECORDS AVAILABLE;-Fall of 1898 to September 30, 1913. 
GAGE.-Graduated copper plates used as staff gages in pipe line and in creek. 
DISCHARGE MEASUREMENTs.-Computed from flow over two Cippoletti weirs; 

2.5 and 5 feet long, in creek, and a 2-foot rectangUlar weir in pipe line from 
spring just inside mouth of canyon. 

FLOODs.-There was a maximum discharge of probably 45 second-feet in April, · 
1913. 

DIVERSIONs.-The city has obtained a small part of its water supply by develop­
ing a spring a short distance up the canyon and by keeping the water out of 
the creek by means of a pipe line. This water is included in the total run~; 
off record. 

REGULATION.-None. 
COOPERATIoN.-Records furnished by the city engineer of Salt Lake City. 
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Monthly discharge of Emigration Creek near Salt Lake City, Utah. 

[Drainage area, 29.0 square miles.] 

Discharge in second-feet. 
Month. �--------~------~-------I~~~!~ 

1000. 
June_~ __________________________________________________ _ 
July ____________________________________________________ _ 
August ________________ . _________________________________ _ 
S·eptember ______________________________________________ _ 

Maximum. Minimum. 

3.46 
1.57 
.57 
.61 

1. 27 
.51 
.50 
.48 

Mean. 

2.41 
.91 
.54 
.52 

143 
56.0 
33.2 
30.9 

The period ________________________ · ___________________________________________ "______ 263.1 

. 1900-1901. I October _ _ _ __ _______ _______________ __________ _ ___________ 1. 26 .48 .68 41.8 
November_______________________________________________ 2. 76 .73 1. 29 76.8 
December _____________________ __ '-___________ _ ___________ 1.40 .66 .87 53.5 
January _____________________________________ ____________ .70 _ .57 .66 40.6 
February________________________________________________ 8.56 .68 1. 68 93.3 
March___________________________________________________ 5.57 1. 38 3.73 229 
ApriL____________ ________________________________ ______ 13.72 4.14 8. 27 492 
May G___________________________________________________ 21.97 7.05 12.44 765 
June_____________________________________________________ 7.05 2.97 4.87 290 
July ____________ "____________________________ _ ___________ 2.76 .84 1.84 113 
August- ____________________ ~________________ _ ___________ 3.02 . 76 1. 13 69.5 
September___________________________________ ____________ 3.13 .61 .82 48. 8 

The year _________________________________________ _ 
21. 97 . . 48 

1====1=====1 
1901-2. October _ _ _ ______________________ ____________ _ ___________ 1. 52 .82 November _________________________ " _________ _ ___________ 1. 45 .97 December ______________ -____________________ ____________ 1.75 .50 January _________________________________________________ . .60 .60 February____________________________________ ____________ 1.29 

MarelL___________________________ ___________ _ ___________ 2.35 .60 
.70 April ________________________ .---------------- _ ________ ___ 19.33 May _ _ _ _ ____________________________________________ _ ___ 17.13 2.20 

7 .. 10 June_____________ ____________________________________ _ ___ 8.03 2.93 July _________________________ . __ ._____________ _ ___________ 3. 12 .94 
.57 September ___ . _________________ .--------------- _ ___________ .60 .50 

1---------1--------1 

3.20 

1. 01 
1.20 
.94 
.60 
.87 

1. 46 
9.69 
9.92 
4.87 
2.05 
.78 
.52 

2,310 

62.1 
71.4 
57.8 
36.9 
48. 3 
89.8 

577 
610 
290 
126 
48.0 
30.9 

August ---- -- -- --------------------- ------ --- _ ------------ 1.371 

The year - - -----.,.------------------~------- ________ 1===19:=. =33=· ====1====1===2=,0=50= .50 2.83 

1902-3. 
October - - ----- ------------------- ______ _______________ _ _ .80 November ____________________________ ~________ ____ ____ _ _ 1. 79 .61 

.70 December ___________ ------________________ ~ _______ .____ _ _ ··1.37 .73 January _ ______________________________________________ _ _ 6.26 

~~c't~~:====================== .======================== = = 11: ~~ 
.66 
.53 
.73 

April_____________ __ ___________________________________ _ _ 12.77 3.72 May _____________________________________________ "____ _ _ 19. 33 5.50 June _____________ -_ ____ _________ _______________________ _ _ 18.07 3.99 July __ ___ ______________________________________________ _ _ 3.99 1. 56 liugust _____________________________ .___________________ _ _ 1.72· .60 September_______ ____ _____________ ________ _____________ _ _ 1. 11 .60 
1---------1--------1 

The year - - -_______ .------------------------------ __ 19.33 .53 

1903-4. 
1====1====1 

.69 
1.10 
.95 

1.07 
.64 

3.05 
8.04 
9.48 
8.62 
2.79 
.98 
.83 

3.19 

42.4 
65.5 
58.4 
65.8 
35.5 

188 
478 
583 
513 
172 
60.3 
49.4 

2,310 

October _________________________________________________ 2.04 1.11 1.23 75.6 
November ____ ~________________________________________ __ 3; 15 .99 1.29 76.8 
December _ ____________________________________________ __ .84 .61 •. 68 41. 8 
January _________________________________________________ .87 .73 .86, 52.9 
February________________________________________________ 3.72 .87 1.72 98.9 
March ________ .---------------------------------------- _ _ 24. 21 1.01 6.82 419 ApriL _______ ~ ___________________ ___ ~ _______________________________________________ . __ . ________ ~. ______ _ 
May _________________________________________________________________________________________________ _ 
June __________________________________________________________________________________________________ _ 
July __________________________________________________________________________________________________ _ 
August G_ _______________________________________________ 1.88 1.41 1. 77 109 

September _______ ~-------------------------------------__ 1.41 1.11 1.16 69. (} 

a Part of month; mean estimated for full month. 



RECORDS OF STREAM FLOW. 261 

Monthly discharge of Emigration Creek near Salt Lake City, Utah-Continued. 

Discharge in second-feet. 

Month. I---------------~-------I ~~:e1~1~ 
Maximum. Minimum. 

1904-5. October _ _ _ ______________________ ______________________ _ _ 2.40 1.11 November______________ _______ ________________________ _ _ 1.51 1.27 December _ ___________ _____ __ __________________________ _ _ 3. 13 .77 January _ ____________________ __________________________ _ _ 1.08 .77 February a __________________ ~ ______________ ~__________ _ _ 1. 34 .91 
March_________________________________________________ _ _ 2.66 1. 54 April __________________________ , ______________ '__________ _ _ 7.29 2.26 May _ _ __ __________ ____________ ______ ________________ __ _ _ 12. 19 5.74 
June________________________ _____ ______________________ _ _ 7.07 1.95 July _ ___________________ __ _________ _____ _______________ _ _ 2.33 .50 August ___________________________________________ .; ____ _ _ .50 .39 September _____________________________________________ _ _ .60 .43 

1-------1------1 The year ____________ '_____ _______________________ _ _ 12. 19 

1====1====1 
.29 

1901Hi. 

Mean. 

1.55 
1.43 
.82 
.93 

1.11 
1.96 
5.13 
9.22 
4.53 
1.32 
.43 
.44 

2.41 

95.3 
85.1 
5004' 
57.2 
61.6 

121 
305 
567 
270 
81.2 
26.4 
26.,2 

1,750 

October _ _ _ ____________________________________________ _ _ .53 32.6 .53 .53 
November_______________________________________________ .76 38.7 .53 .65 December ____________________________ ,_________________ _ _ .67 39. '4 .64 .64 January ________________________ ~_ _____________________ _ _ .64 39.4 .64 .64 
February________________________________________________ .64 35.5 .64 .64 

4.24 .64 March_________________________________________________ __ 15.47 261.0 
ApriL_______________________________________________ __ _ _ 18.07 894.0 11.09 15.02 May _ _ _ _ ______________________________________________ _ _ 17.48 892.,0 12.17 14.50 
June___________________________________________________ _ _ 14.02 630.0 4.28 16.59 July ____ _______________________________________________ _ _ 6.88 277. ° 2.97 4.50 

2.30 1. 72 August a________________ ____________________________ __ _ _ 3. 78 141. 0 
September__________________ ____ ____ ______________ ____ __ 3. 15 111.0 1.41 1.87 

1--------1-----1 
The year ______ -----_ -- __ -- _____ -______________ -- __ 1===1=8'=0=7=1======1=====1==3, 390 .53 4.68 

1906-7. October _ _ _____________________________________________ _ _ 1. 56 89; 2 1.11 1.45 
Nove,mber_____________________ ________________________ _ _ 2.40 94. 0 1.11 1.58 
December ________________________________ ~___________ _ _ _ 4.40 114" 1.11 1.85 January a________________________________________________ 2. 28 98.4 1.11 1. 60 

10.40 May 24--31. ___________________ -----_________________ ___ _ _ 18.75 165 
June a___________________________________________________ 19.44 449 5.01 

7.54 5.01 July a_ _ ____________________________________________ ___ _ _ 5.23 341 4.57 5.55 
6.77 6.39 August a _________________________________________________ 

I
===7.=6=2=1=====I:===d===4=1=6= 

1907-8.b November a ____________________________________________ _ 
December a ____________________________________________ _ _ 
Fenuary _______________________________________________ _ 
Jabruary _______________________________________________ _ 
March __________________________________________________ _ 
April _____________________ • ____________________________ ' __ 
May _____ . ______________________________________________ _ 
June ____________________________________________________ _ 
July ____________________________________________________ _ 
August _______ ----- _____________________________________ _ 
September ______________________________________________ _ 

2. 76 
3.99 
1.88 
3.15 
3.99 
8.93 
8.93 

12.47 
8.93 
8.93 
6.80 

1.72 
1.56 
1.25 
1.41 
1. 56 
3.56 
5.80 
2.97 
2.40 
3.99 
3.15 

2.13 
2.72 
1. 59 
1.52 
2.98 
5.72 
8.80 
7.60 
6.39 
6.16 
4.90 

1---------1--------1·------

127 
167 
97.8 
87.4 

183 
340 
541 
452 
393 
379 ", 
292 _ 

The period _ _ _________ ______ ______ _______ ________ _ _ ________ ____ ________ ____ ____ ______ 3,050 

1908.b October ___ ______________ J ___________________________ ___ _ 

N ovember __ ~ ___________________________________________ _ 
December ______________________________________________ _ 

6.80 
5.80 
4.85 

4. 85 
4.85 
2.43 

5.76 , 
5.58 ' 
3.64 

354 
332 
224 

The period __ -----'-____________________________________________ ------------ __________ ,1====9=1=0= 

1911. January _ ____________________ __________________________ _ _ ____________ ____________ 2. 51 ~2654 : 

February ____ .------------- __________________________________________________ ~___ 2.26 
March ___________________________ ~ ____________________ ~ ________________ ~ ___ ~_____ 4: 19 258 
April ______________________________________________ ~___ _ _ ____________ ____ ____ ____ 7.08 421' 

M~!:::~:::==:========================================: = = ============ ~=======.==== ~ ~ i~ July _______________________________________________________ '__________ ____________ 1. 44 88 
August________________________________________________ __ ____________ ____________ .63 39 
September_______________________________________________ ____________ ____________ . 44 :/~6 :': , 

The period _____ ~-------------------------------- __ j __________________________________ 1--1-,5-'-5-0-

a Part of month; mean estimated for full month. 
b All months incomplete during calendar year 1908. Means estimated for full months. 
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Monthly discharge of Emigration Creek near Salt Lake City, Utah-,-Continued. 

Discharge in second-feet. 

Month. 1-----;--------;----1 ~~r~:~!f~ 
Maximum. Minimum. Mean. 

1911-12. · October __ ~ ___________________________________________ " _ _ ________ ___ _ _ ____ _______ 0.60 37 
November_____ ____________________________________ ______ _________ __ _ __ ____ ______ .56 33 

· December_______________________________________________ ____________ _______ __ ___ .50 31 
January __ ~ ____ . ____________ ______ ______ ______________ ______ _____ ___ ___ ~_____ _____ 1. 88 116 
February________________________________________________ __________ __ _____ _______ 2.12 122 
March___________ _________________ ___ ___ ___ ____ ______ __ _ _ ___ ___ ______ _ ________ __ _ 2.64 162 

~:~8::.3i~~==::::=::=:=============== ========== ======== = = ====== ====== ============ -- --35:8 ---------i;7oo June _______ .______ ________________________________________ ____________ ____________ 16.9 1,010 
July ____ __ ;__ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ __ _ ___ _ __ _ _ _ _ __ __ __ __ _ _ __ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 8. 91 548 
August ___ _____ __ _______________ _____ __ _ _____ __ __ ______ _ _ ___ ____ _____ _ __________ _ 6.89 424 
September +___ ____ ______ __ _ ___ _________ _ __ _____ ______ __ _ _ ________ ____ ____________ 6.26 372 

CITY CREEK NEAR SALT LAKE CITY, UTAH. 

· LOCATION.-In southeast corner SE. t sec. 16, T. 1 N., R. 1 E., 4 miles northeast 
of Salt Lake City, 4 miles above mouth of canyon, and just above highest 
point of diversion into city water system. 

DRAINAGE AREA.-19.2 square miles. 
RECORDS AV...AILABLE.-Fall of 1898 to September 30, 1913. 

;.GAGE.-Hook. 
DISCHARGE MEASUREMENTs.-Computed by means of two 5-footCippoletti 

weIrs. 
FLOODs.-There was a maximum discharge of 132 second-feet in May, 1907. 

· ICE.-No ice forms at the weirs. 
· DIVERSIONS.-All the water is diverted below the weirs for city water supply 

except during the spring floods, when the surplus water wastes through 
the streets ,of Salt Lake City to Jordan River. 

REGULATION.-None. 
COOPERATION.-Records are furnished by the city engineer of Salt Lake City. 

'Monthly discharge of City Creek near Salt Lake City, Utah. 

[Drainage area, 19.2 square miles.] 

~ischarge in second-feet. 

. Month. 1------'---;-------,-----1 Run-offin 
acre-feet. 

Maximum. Minimum. Mean. 

1898-99. December 19-3L __ ________________ ~ _______ __ __________ ~ _ 5.84 5.27 5.42 

· ~~~~m~:i~~~~~:~m~~~:~~m~~m~~ ~~~ ~~::~:~~ m ~ ~ d I ! II l n 
.lune ______ ~--_--------------- --------------- ___________ - - 121. 96 . 48.48 78.50 

~Se~~~E=~~:==:==:~:=:===:.=====::::::=:=:=:=======~== !i: ~~ . ~i:: ~i: ~ 

140 
322 

. 288 
408 

1,350 
2,540 
4,670 

. 1,770 
809 
671 

, . The ~ri~d _______ .~~ ______ "~----~---~---------~-- _____________________ " ___ ~ _ ~ ________ 13,000 
,===1======== 

. • . ) . ! . ~ .. . 
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'Monthly discharge of City Creek near Salt Lake City, Utah-Continued. 

Month. 

189lH900. October _____ __ ____________________________________ ___ __ _ 
N ovember ______________________________________________ _ 
December ___________________________________________ ___ _ 
January ______________ _______ ________ _______ ____________ _ 
February ____ __ _____________________ ____________________ _ 
March a _____________________________________________ ___ _ 
ApriL __________________________________________________ _ 
May __________ ________________________ • _________________ _ 
June ___________________ ___ ______________ _____ __ _________ _ 

i~~t=~ ==== ==== == ==== === = = = = ==== == =========== ==== ==== = = · September __________________________________ ___ _________ _ 

Discharge in second-feet. 

�----.--------;----� ~~r~=~!l~ 
Maximum. Minimum. 

1-----1-----1 

Mean. 

623 
547 
512 
493 
413 
571 
652 

1,470 
956 
605 
462 
386 

T1.Ie year - - -- ---- ---------------------------- ---- - -1=====1=====1====11===7=,::::::69=0 
1900-190l. October ___ ~ ____________________________________________ _ 

N ovember. ____ ______ __ ______________________________ -' __ _ 
December ______________________________________________ _ 
January __________________________________ ______________ _ 
February ________________ __________________ _____________ _ 
March ________________________________________ __________ _ 
· April ___________________________________________________ _ 
May ______ _____________ ___ ______________ ________________ _ 
June ____________________________________________________ _ 
.July ________ ___________________________________________ _ _ 
August __________ · _______________________________________ _ 
September _____________________________________ _________ _ 

1-----1-----1 The year ______ __ _____________________________ ____ _ 
1=========1========1====== 

1901-2. October _________________________________________________ _ 
November ___________________ ___________________ . ______ _' __ 
December ____________ __________________________________ _ 
January ________________________________________________ _ 
February ___________________________________ __ ______ ____ _ 

'March __________________________________________________ _ 
ApriL __________________________________________________ _ 
May _______ _____ ______ ____________________ .---------- ___ _ 
June ____________________________________________________ _ 
July __ _______ __________ . ______________ ~ __________________ _ 
August ____________________________________ __ ______ _____ _ 
September ______________________________________________ _ 

1-----1-----1------The year _________________________________________ _ 
1====1=====1 

1902-3. October ________________________________________ ____ ____ _ 
November ______________________________________________ _ 
December ______________ _____ _____ ___ ___________________ _ 
January ________________________________________________ _ 
February _______________________________________ ________ _ 

: March __________________________________________________ _ 
April ___________ ________ ~ ____________ ~ __________________ _ 
May _________________________________ ___________________ _ 

· June ________ __________________________________ ___ _______ _ 
July ____________________________________________________ _ 
::August _______ ~ _________________________________________ _ 
September _________ ___ ____________ __ ________ _______ ______ _ 

The year _________________________________________ ~I-----I-----1----

a Part of month; mean estimated for full month. 

400 
383 

·352 
330 
310 
419 
655 

3,140 
1,380 

n7 
565 
415 

9,130 

450 
413 
392 
358 
305 
354 
795 

2,380 
1,750 

834 
567 
423 

9,020 

414 
314 
363 
373 
341 
403 
605 

1,620 
2,380 

992 
714 
545 

9,060 
;====» 



264 WATER 1?OWERS. OF GREAT SALT LA:f{E BASIN. 

Monthly discharge of City Creek near Salt Lake City, Utah-Continued. 

Month. 

1903-4. 
October ________________________________________________ _ 
N ovember _________ ____________ _________________________ _ 
December __________________________________ ____________ _ 
January ___________________________ _____________________ _ 
February ___________ ___________________________ __ _______ _ 
March _____________________________________ ___ __________ _ 
April __________________________________________ _________ _ 
May ____________________________________________________ _ 
June ______ ______________________________________________ _ 
July ___________ _________________________________________ _ 
August _____________________________ ____________________ _ 
September. ____ ____________________________ _____________ _ 

The year _________________________________________ _ 

1904-5. October ____________ ____________________________________ _ 
November _____________________________________ __ _______ _ 
December ______________________________________________ _ 
January ________________________________________________ _ 
February ______________________________________ _________ _ 
March ______________ ______________ __________ __ ___________ _ 
April ___________________________________________________ _ 
May ______________ ___ __________ _________________________ _ 
June _______________ _____________________________________ _ 
July _______________________________ _____________________ _ 
August ___________ __________ ____________________________ _ 
September ____________________ __________________________ _ 

The year _________________________________________ _ 

1905-6. October ________________________ ________________________ _ 
November _____________________________ _________________ _ 
December ______________________________________________ _ 
January ______________________________________ __ ________ _ 
February ______ _________________________________________ _ 
March __________________________________________________ _ 
April ___________________________________________________ _ 
May ____________________________________________________ _ 
Iune ____________________________________________________ _ 
July ___________________________________________ _________ _ 
August B __________________________ ~ _____________________ _ 
September _______________________ _________ . ______________ _ 

The year _____________ ~ ___________________________ _ 

1906-7. October ________________________________________________ _ 
November _______________________________ ____ ___________ _ 
December _____________________ ' _________________________ _ 
January ______________________________________ .----------
February _______________________________ ~ _______________ _ 
March ________________________________ ' __________________ _ 

tf:~~~~============ ====== == == === === ======== = = = = == = = == = == = 
June __ __________________________________________________ _ 
July ______________________________________ . ________ ______ _ 
August _________________________________________________ _ 
September ___________________________________ ___________ _ 

Discharge in second-feet. 
Run-off in 

1----- --,------,----1 acre-feet. 
Maximum. Minimum. Mean. 

11.05 8.36 9.44 
8.36 6. 97 7.86 
6.97 6.67 6.81 
6. 67 . 5.95 6.24 
7.89 5.95 6.62 

11.02 7.27 8.42 
28.75 11.02 21. 59 
70.06 28.75 55.62 
56: 97 26.62 39.15 
26.50 16. 24 19.74 
15.26 11.46 13.36 
11.38 9. 39 10.38 

1-------1--------1--------
70. 06 5.95 17.1 

1====1====1 

9. 34 8.72 9.09 
8. 72 8.20 8.47 
9.18 7.66 8.04 
8.28 7.43 7.65 
9.58 6. 68 7.52 
9.00 7. 58 7.94 

18.26 8.68 12.53 
44.81 19.09 30.16 
36.61 17.75 26.78 
17;64 12.44 14.64 
12.35 9.74 10.64 
10.13 8.27 9.13 

1-------1--------1--------
44. 81 6.68 12. 7 

1=======1========1====== 
8.82 8.22 8.40 
8.17 7.63 7.84 
8.28 7.58 7.82 
8.36 7.50 7.77 
8.76 7.50 7.84 

15. 07 8.05 10.64 
32.91 13.27 22.46 
68.78 26.27 50.61 
59.09 32.92 49.45 
26. 62 18.78 24.09 
19.09 13. 27 ' 15.31 
13.74 11.02 12.11 

1---------1--------1--------
68.78 7.50 18.7 

:=======1========1====== 
iO.85 10.42 10.63 
10.68 9.49 10.17 
9.49 9.08 9.41 
9.49 8. 60 8.94 

19.51 9.16 15.28 

~3:~~ . 14.68 20.12 
20.79 40.01 

132.09 43.29 70.22 
110.61 56.97 80.47 
56.97 28.03 41.09 
26.85 19.30 22. 25 
18.78 13.17 15.67 

580 
468 
419 
384 
381 
518 

1,280 
3,420 
2,330 
1,210 

821 
618 

12,400 

559 
504 
494 
470 
418 
488 
746 

1,850 
1,590 

900 
654 
543 

9,220 

516 
467 
481 
478 
435 
654 

1,340 
3,110 
2,940 
1,480 

941 
721 

13,600 

654 
605 
579 
5liO 
849 

1,240 
2,390 
4,320 
4,790 
2,530 
1,370 

932 

132.09 8.60 28.7 
The year __ ~ _______________________________________ 1-------1--------1·----- 20,800 

1=== 
II Part of month; mean estimated for full month. 
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Monthly discharge of City Creek near Salt Lake City, Utah-Continued. 

Discharge in second-feet. 
Month. 1----------------~-------I~!~1!t~ 

Maximum. Minimum. 

1907-8. October _ __ ________________________________ _ _____________ 13. 17 11.46 
November__________________________________ _____________ 'II. 72 6.40 December _______________________________________________ 10.85 9.91 January _ __________________________________ _ _____________ 10.08 8.68 February __________________________________ _ _____________ 9.66 8.84 March____ ___ ___ ___________ ____ __ ______ _ ___ _ _____________ 12.44 9.25 ApriL_____________________________________ _ _____________ 21. 11 9.49 May ____ _______ ____________________ ________ _ _____ ________ 64. 34 18. 46 June____ ___ ___ _______ ___ _ ____ __ ___ _ __ ___ ___ _ __ ________ _ __ SO. 63 47.34 July _______________________________________ _ _____________ 46. 77 

22.31 August _____ ,_____________________ ___________ _____________ 22.53 16.24 
September_________________________________ _ _____________ 16.44 13.72 

1---------1--------1 The year ______________ ~___________________________ 80.63 6.40 
1====1====1 

1908-9. 

Mean. 

12.27 
10.33 
10.15 
9.51 
9.25 

10.39 
15.32 
37.18 
64.42 
31. 27 
18.99 
14. 66 

20.3 

754 
614 
624 
585 
532 
639 
912 

2,290 
3,830 
1,920 
1,170 

872 

14,700 

October _________________________________________________ 15.46 12.62 13.24 814 
November_______________________________________________ 12.62 9.00 9.98 594 December _______________________________________________ 9.41 8.20 8.86 545 
January _________________________________________________ 14.90 8. 04 10.60 652 
February________________________________________________ 11.00 8.84 9.70 539 
March___________________________________________________ 18.70 ' 9.00 13.60 836 

t!if~::~~~~~~~~~:~~~~~:=~::=:===:=:::===:::::::::::::=:: _____ ~~~~ _______ ~~~~ _____ !~~~ ________ ~~;~~ 
The period _________________________________________________________________________ _ 

10,300 

1911. May ____________________________________________________ _ 
June ______________________ ' _____________________________ ~-
July ____________________________________________________ _ 
August _________________________________________________ _ 
September ______________________________________________ _ 

33.2 
28.0 
15.5 
10.3 
7.42 

22.5 
15.6 
10.3 

7.58 
6.52 

1===11==== 

28.4 
21. 9 
12.5 
8. 73 
7.03 

1,750 
1,300 

769 
537 
418 

The period ________________________________________________________________ = __ =_= __ =_= __ ==_=_ !!===4=,=77=0 

1911-12. October ________________________________________________ _ 
November ______________________________________________ _ 
December ______________________________________________ _ 
January ________________________________________________ _ 

~!~s::::=:::::=:::=:=:========::::==:=:=::::=:::=:===: April ___________________________________________________ _ 
May ____________________________________________________ _ 
June ____________________________________________________ _ 
July _________________________ ~ __________________________ _ 
August _________________________________________________ _ 
September ______________________________________________ _ 

The year _________________________________________ _ 

6.97 
6. 38 
5.53 
5.3 
5. 7 
9.2 

19.3 
79.6 
92.4 
30.7 
16.4 
11.2 

92.4 

6.09 
5.53 
5.26 
5.0 
5.0 
4.7 
8.5 

16.0 
31.9 
16.6 
11. 2 
8.8 

5.0 
1====1====1 

1912-13. October _ _ _ ________________________________ ______________ 9.2 7.9 November_________________________________ _ _____________ 7.9 7.0 December _ ______________________________________________ 7.0 6.4 January _________________________________________________ 6.4 
February__________________________________ _ _____________ 6. 1 
March_____ ________ ____ __ ________ _ _________ _ _ ____________ 10. 4 

4.6 
5.8 
5.8 ApriL___ _ _______ ____ ____ _ ____________ ____ _ _ _ __ ____ _____ _ 38 

May _______ __ _ ____ ___ _ ___ _ __ _ _ __ __ __ __ ____ _ _ ___ __ _ _ ____ _ _ 56 14.9 
33 J une ___________________________________________________ ~ _ 37 
18. 2 July ________________________________________ _____________ 17.6 11.9 August _______________________ ... _ ______ _____ _ __ ___ ______ _ _ 11. 9 8.8 

September_________________________________ _ _____________ 9.2 7.6 
I-~-----I--The year __________________________________________ , 56 

4.6 

b The weir was out of order after June 4, 1009. 

6.43 
5.94 
5.42 
5.26 
5.26 
5.91 

13.7 
45.2 
61. 9 
21.8 
13.6 
9.96 

16.7 I 

8. 45
1 7.56 

6.70 
5.99 
5.99 
6.93 

23.7 
41. 7 
23.5 
14.3 
10.1 
8.20 

13.6 I 

395 
353 
333 
323 
303 
363 
815 

2,7SO 
3,680 
1,340 

836 
593 

12,100 

520 
450 
412 
368 
333 
426 

1,410 
2,560 
1,400 

879 
621 
488 

9,870 
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