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PREFACE  

By NATHAN C. GBOVER

This report is one of a series of reports treating of the value and 
utilization of the Colorado River and its tributaries. The first of 
these reports,'Colorado River and Its Utilization, by E. C. LaRue, 
published in 1916 as Water-Supply Paper 395, has been regarded as 
authoritative with respect to facts pertaining to the river and its 
tributaries that were available at that time. The introduction of that 
report contained the following statement:

Mr. LaRue has attempted the pioneer work of assembling the principal facts 
relating to the subject, and especially of studying the possibilities of controlling 
the flow of the whole river by means of storage reservoirs in order to avoid further 
danger of overflow to the Salton Sink and to render available for profitable use 
the enormous quantity of water which now flows unused and largely unusable to 
the Gulf of California in the form of floods.

After that report was published many investigations and surveys 
WGT& made, the canyons were accurately mapped, possible sites for 
dams were studied, and additional reliable records of river discharge 
were collected. That part of the new information which related to 
the Colorado below the Green was published in 1925 as Water-Supply 
Paper 5J56, entitled "Water Power and Flood Control of Colorado 
River Below Green River, Utah," by E. C. LaRue. The following 
paragraph is quoted from the introduction of that report:

The Geological Survey is not attempting to promote any particular project 
but is endeavoring to collect and make available the information needed as the 
basis for outlining a proper scheme for full development of the river and for 
selecting the site for first development. It recognizes the fact that the final 
choice of any project will represent a compromise of conflicting interests, in 
which many factors engineering, economic, and perhaps political must be 
evaluated and given proper weight. The survey hopes that this report, which 
contains the latest compilation of data relating to the water supply of the basin 
and the results of all surveys of sites for reservoirs and power dams, may aid in 
the solution of these important problems.

The Geological Survey has now prepared two more reports which 
will be published in succession this report, Water-Supply Paper 617, 
entitled "Upper Colorado River and Its Utilization," by Robert 
Follansbee, and a companion report, Water-Supply Paper -618, 
entitled "Green River and Its Utilization," by RaK R. Woolley,

> Chief hydraulic engineer, U. S. Geological Survey.

vn
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In addition to these published reports, -the following manuscript 
reports have been prepared and are open to public inspection, as 
indicated:

Water utilization in the San' Juan River Basin, by E. C. LaRue, open for 
inspection in the offices of the Geological Survey in Washington, D. C., and 
Denver, Colo.

Probable future stages of Salton Sea, by George F. Holbrook, open for in­ 
spection in the offices of the Geological Survey in Washington, D. C., and San 
Francisco, Calif.

Although this report by Mr. Follansbee is one of a group of similar 
reports, it is complete in itself, relates to an integral part of the 
Colorado River drainage basin, and overlaps none of the other re­ 
ports except that the original LaRue report (Water-Supply Paper 
395) presented the salient facts available in 1916 relative to this part 
of the basin of the Colorado River, which was then known as the 
Grand River, as well as to other parts of the basin. This report may 
therefore be regarded as supplementary to Water-Supply Paper 395 
and complementary, to Water-Supply Papers 556 and 618 and the 
manuscript reports on the San Juan River and Salton Sea to which 
reference has already been made.

The upper Colorado and Green Rivers, which discharge yearly at 
their junction essentially equal quantities of water, drain mountainous 
regions of great extent, on which there is heavy precipitation. These 
two rivers, which yield 82 per cent (12,500,000 acre-feet) of the aver­ 
age measured run-off at Lees Ferry, Ariz. (15,200,000 acre-feet), 
are of great importance in the development of several States through 
or near which the Colorado flows.

The headwaters of the upper Colorado River are situated in the 
high mountains that form the Continental Divide, at altitudes of 
more than 14,000 feet, on which the annual precipitation may exceed 
50 inches in depth. The run-off of the Colorado is accumulated into 
rivers of considerable size at an altitude of 7,600 feet, and from points 
of such accumulation it falls 3,700 feet to an altitude of about 3,900 
feet at the mouth of the Green in a distance of about 380 miles, or at 
the average rate of about 10 feet to the mile. The fall of tributary 
streams is similarly notable. There are therefore within this basin 
great power sites that have a combined estimated capacity of more 
than 400,000 horsepower with storage development, of which 47,000 
horsepower has been developed.

The basin contains 545,000 acres of irrigated land and 669,000 acres 
additional which may be irrigated within the next half century.

There are six diversions across the Continental Divide at altitudes 
above 10,000 feet from drainage areas aggregating 30 square miles. 
The diverting ditches have capacities ranging between 10 and 
220 cubic feet per second and aggregating 343 cubic feet per second.
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The quantity of water diverted varies from year to year and averages 
about 20,000 acre-feet.

Several ambitious projects for tunnels and collecting ditches have 
been considered. It is estimated that the ultimate limit of additional 
diversions from tributaries of the Colorado through the Continental 
Divide may be about 275,000 acre-feet, or approximately 4 per cent 
of the mean annual discharge above the mouth of the Green.

Storage of waters is closely related to the future development of 
the water resources of the basin. Such development has not pro­ 
gressed far, relatively, as shown by this report, which lists 166 pos­ 
sible reservoir sites with an aggregate capacity of 16,500,000 acre-feet 
but describes only 42 constructed reservoirs with an aggregate capac­ 
ity of only 88,580 acre-feet. *

It is the essential purpose of the report to present the important 
facts relating to the water resources of the upper Colorado River and 
its tributaries, so as to afford a basis for comprehensive consideration 
of their development and utilization not only within the basin specifi­ 
cally treated but within the entire Colorado River Basin, in so far as 
coordination of utilization and development may be desirable. It is 
believed that the report fulfills this purpose in high measure.





SYNOPSIS OF REPORT
PHYSICAL FEATUBES OF BASIN

Location. The upper Colorado River Basin, above the Green River, includes 
about half of the western half of Colorado. It lies midway between the northern 
and southern boundaries of the State and extends from the Continental Divide 
to the mouth of the Green River. The entire area comprises 26,500 square 
miles, of which 4,300 miles is in Utah.

Topography. The topography of the entire basin is extremely rugged. The 
main ranges of the Rocky Mountain system, containing hundreds of peaks 
exceeding 13,000 feet in altitude and several exceeding 14,000 feet, cross the 
upper part of the basin. Farther west, these rugged mountains give way to 
flat-topped mesas in which the main river and its numerbus tributaries have 
deeply intrenched themselves in relatively narrow valleys.

Forestation. Forests are found only in the mountains, where the precipitation 
is sufficient to support their growth. The altitude of the lower limit of foresta- 
tion is 7,500 feet, and the upper limit ranges from 11,600 to 12,000 feet. This 
upper limit, however, is not due to insufficient precipitation. The total protection 
stand of timber is 9,457,000,000 feet board measure, covering 6,018 square miles.

CLIMATE

The most distinctive climatic feature of the basin, especially in the valleys, is 
the comparative uniformity of weather conditions from day to day, with few 
sudden changes.

Temperature. The wide range of altitude in the basin causes a corresponding 
wide range in temperature. The recorded mean monthly maximum temperature 
ranges from 70° at Whitepine, Colo. (altitude 10,000 feet), to 95° at Moab, 
Utah (4,000 feet), and the mean monthly minimum temperature ranges from 
 9° at Gunnison, Colo. (7,680 feet), to 17° at Moab. The maximum tem­ 
perature recorded was 109° at Delta, Colo. (4,980 feet), and the minimum,  47° 
at Gunnison. The diurnal variation in temperature ranges from 25° to 40° 
throughout the year and is practically the same for all stations. The wide varia­ 
tion in temperature causes a corresponding variation in the average period be­ 
tween killing frosts, the extreme being 13 days at Breckenridge, Colo. (altitude 

,9,530 feet), and 184 days at Grand Junction, Colo. (4,570 feet).
Precipitation. The mean annual precipitation ranges from less than 10 inches 

in the sheltered valleys to more than 50 inches in the higher parts of some moun­ 
tain areas. In general the areas of highest precipitation are not on the Continen­ 
tal Divide but on the mountain masses that form the western edge of the Rocky 
Mountain system. The seasonal distribution is fairly uniform. From 40 to 50 
per cent occurs from December to April, and 30 to 35 per cent during the irriga­ 
tion season June to September. The winter precipitation is in the form of snow, 
which forms the great natural reservoir for stream flow during the summer. 
The summer rainfall takes the form of showers, occurring usually in the after­ 
noons. In the western foothill region the showers occasionally reach "cloud­ 
burst" intensity. '

XI
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BVAPOKATION

In considering evaporation use has been made of all records in the entire 
Colorado River Basin. Records at 19 points in and adjacent to the basin have 
been compiled by different organizations, using pans of varying types and ex­ 
posures. These records have been reduced to so-called reservoir equivalents 
and represent the evaporation from reservoir surfaces. The mean monthly 
determinations are presented for each station together with air temperatures and 
wind velocities. In addition computed records of evaporation at Lander, Wyo., 
are given. The mean annual reservoir equivalent of evaporation ranges from 
"22 inches at Wagonwheel Gap, Colo. (altitude 9,610 feet), to 79 inches near 
Yuma, Ariz. (220 feet). About 50 per cent of the yearly evaporation occurs 
from June to September.

WATER SUPPLY

Mean annual discharge. Records of discharge at nine gaging stations on the 
main river ranging from 3 to 31 years, are available. By consideration of the 
comparatively uniform variation in annual run-off throughout the basin and the 
31-year record at Palisade, Colo., the 31-year mean discharge has been computed 
for seven stations. At the Cisco station, which represents closely the run-off 
originating in Colorado, the mean annual discharge is 6,600,000 acre-feet.

Variation in annual discharge. In the 31 years covered by the records at 
Palisade the variation in annual run-off has ranged from 54 per cent of the mean 
in 1902 to 143 per cent in 1917. The year 1902 was in the middle of an 8-year 
period of which every year except one had less run-off than the 31-year mean, 
"the mean for the 8 years being 83 per cent. From a comparison of levels of 
Great Salt Lake it appears that 1902 was the year of lowest flow in a period of 
possibly 75 years. At Hot Sulphur Springs the variation indicated by the 
records has ranged between 199 per cent of the mean in 1914 and 62 per cent in 
1919, but no record is available for the minimum year of 1902.

High-water discharge. The upper Colorado River and its principal tributaries 
are not subject to floods in the commonly understood sense of the term. High 
water, which is due to melting snow, occurs with great regularity each year, 
but the run-off per square mile is low, ranging from 18 to 3.2 second-feet on the 
main river and from 33 to 2.7 second-feet on the tributaries.

Low-water discharge. Except for those streams whose summer discharge is 
seriously depleted by irrigation requirements, the period of minimum discharge 
occurs during the winter, when precipitation takes the form of snow and the 
only source of supply is the ground water. The minimum run-off per square 
mile ranges from 0.68 to 0.07 second-foot.

TEANSMOUNTAIN DIVERSIONS

At six points water for irrigation is being diverted from the headwaters of the 
Colorado to other basins, chiefly the South Platte. The mean annual amount 
diverted is 20,400 acre-feet. These developments represent practically the limit 
of transmountain diversions by relatively inexpensive open ditches. Additional 
developments must be made by means of tunnels and long collection ditches 
leading to them. Developments to divert water from the Fraser, Wflliams, 
Blue, and Eagle Rivers and Fryingpan Creek the only streams that the writer 
believes are so situated that they can be seriously considered for many years  
have been proposed. The estimated annual diversion by these proposed develop­ 
ments amounts to 262,000 acre-feet. The discharge of the Colorado River 
during the diversion period would be reduced 20 per cent at Kremmling, 15 per 
cent at Glenwood Springs, 8 per cent at Palisade, and 5 per cent at Cisco.
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Developed sites.   The storage of water in the upper Colorado River Basin is in 
an elementary .stage. The water supply, of the larger streams is sufficient for 
the present irrigation requirements, and it is only on .a few of the smaller tribu­ 
taries that storage has become necessary. Forty-one reservoirs, each having a 
capacity exceeding 500 acre-feet, have a total capacity of 88,000 acre-feet.

Undeveloped sites.   Large reservoir sites are scarce, but there are many sites 
ranging in capacity from a few acre-feet to 50,000 acre-feet, and a few stfll larger. 
During the last 25 years engineering organizations have been actively engaged in 
surveying possible and impossible reservoir sites and have filed the results of 
these surveys in the State engineer's office. A few of the largest sites have been 
surveyed by the United States Bureau of Reclamation. From a stutly of these- 
data and of available water supply, augmented by field examinations at a few- 
places, 38 sites having a capacity of more than 4,000 acre-feet each 'and a total 
capacity of 8,940,000 acre-feet have been selected for discussion. Of these, IT 
sites having a total capacity of 8,180,000 acre-feet appear suitetl to power de­ 
velopment, and 22 sites having a total capacity of TO1,000 acre-feet appear to- 
be suited to irrigation development. The increase in power that would be 
provided by these reservoirs under different methods of operation is estimated 
a* 179,000 to 205,000 horsepower for 90 per cent of the time and at 174,000 tc- 
188,, POO horsepower for 50 per cent of the time. The use of the sites haying 
value chiefly for irrigation will result in the irrigation of an additional 250,000* 
acres. The largest site is at Dewey, Utah, on the Colorado a few miles west. 
of the Colorado-Utah line. This site has a possible capacity of 4,000,000 acre- 
feet and would be of value not only for the development of power but also ia 
reducing the peak of flood flows at Yuma, Ariz.

IBRIOATION AND AGRICd/CURE

Early history.   Irrigation in this area dates practically from the settlement of 
the upper end of the basin, about 1860. The first irrigation was on the head­ 
waters near the mining camps, and as settlement increased new ditches were 
constructed along the streams, gradually approaching the mouth, Grand' 
Junction was founded in 1882, and in the following year the Grand Valley Canal 
was started by a mutual organization to irrigate a large area in Grand Valley. 
With this exception, the early ditches were small individual or partnership 
affairs, many being little more than plow furrows. The few diversion dams built 
were either loose-rock or brush-filled structures. This condition is s$U true for 
a great number of the ditches in the upper basin.

Present development.   In and near Grand Valley and in the Uncompahgre- 
Valley the large areas of irrigable land and the need for constructing expensive 
headworks hi the streams made necessary the formation of mutual companies. 
After the passage of the reclamation act, in 1902, the Federal Government, at the 
request of the landowners, took over the Uncompahgre project and greatly enlarged 
it. Later the high-line canal in Grand Valley was built. Mutual companies/ 
irrigate land in Montezuma Valley and mesa lands on the North Fork of the 
Gunnison and one or two smaller tributaries. The abundance of water ha.a 
made it unnecessary to construct reservoirs except on some of the smaller 
tributary streams. The total area under ditches is 926,000 acres, of which 
564,000 acres is irrigated. The principal crops are alfalfa and native hay^ smalt 
grains, sugar beets, and potatoes.

Future extension.   The future extension of irrigation will be brought about by 
a complete settlement of existing projects, the enlargement of some of the- 
projects to cover additional lands, and the construction of new projects.
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magnitude of the extension is a subject upon which there is a wide difference of 
opinion. It is believed that 75 per cent of the land under existing ditches will 
ultimately be irrigated, and that the enlargement of existing ditches will cover 
15 per cent additional land. It is believed that within a period of possibly 50 
years the new projects built will bring the total additional area irrigated up to 
669,000 acres. Many of the new projects will require the construction of large 
reservoirs. The effect of this additional irrigation will be to reduce the discharge 
of the Colorado River at the Cisco station by 1,000,000 acre-feet, or 15 per cent.

WATER POWER

Factors affecting development. The topography of the basin is fairly well 
suited to water-power development, but large reservoir sites are scarce. As 
water-power sites are generally above irrigated areas, little conflict will arise 
between these two uses when direct flow only is used. If storage of considerable 
magnitude is required a conflict may arise during years of very low flow, but this 
conflict will occur at such infrequent intervals that it can best be avoided by 
releasing the natural flow during those years. The low-water discharge taken as 
that for 90 per cent of the time, is about half that for 50 per cent of the time and 
one-fifth that of the yearly mean. With unregulated flow the value of the 
streams for primary power is relatively small, but with storage this can be greatly 
increased.

Power development, with electrical transmission to markets, is attended with 
considerable difficulty in this area, owing to the wide range of annual temperature,, 
electric disturbances, heavy snowfall, rock slides, and high wind velocities. 
Moreover, the abundance of coal in nearly all parts of Colorado makes it possible, 
to develop steam power close to the markets at a cost which, taken in connection 
with the elimination of long transmission lines, is generally cheaper at the present 
time than the development of water power.

Factors, affecting hydraulic structures. Except where local hot springs prevent 
freezing, all the streams are subject to freezing during the winter, and precautions 
against ice .are necessary. Though the streams are not usually subject to severe 
floods, such floods have occurred. The highest known stage of the Colorado 
River occurred July 4, 1884, when the discharge at Fruita was determined as 
125,000 second-feet. All streams in the basin were very high during that flood. 
In the past 20 years four periods of heavy general rain have occurred in ifche 
basin September 30, 1909; October 4-6, 1911; and June 3-7 and 14-15, 1921. 
The resulting floods were especially severe in the southwestern part of the basin, 
in the San Juan Mountains.

The quantity of sediment in the upper Colorado River and its tributaries is 
small compared with that in the lower basin. The annual amount has been 
estimated at 167 acre-feet at Kremmling, 950 acre-feet at Palisade, and 8,175 
acre-feet in the Dewey reservoir site.

Markets^ In the 10-year period ending 1920 the total population of the upper 
Colorado River Basin was practically stationary, being about 84,000. In the 
past mining has been the chief industry, but it is now at low ebb, and its future 
is problematic. The existing power plants will probably be able to care for much 
of the market afforded by a revival of this industry. The slow growth of the 
population indicates a slow expansion for public utilities, at least for some years. 
The future market for power will probably be the region in north-central Colorado 
east of the Continental Divide and the electrification of railroads that traverse 
the basin.

Developed power. The installed capacity of water wheels in 41 plants is 47,352 
horsepower, of which 7 public-utility plants, chiefly urban, for use in northeastern 
Colorado, have 19,034 horsepower; 7 public-utility plants, chiefly mining, 18,050
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horsepower; 20 individual mining plants, 6,718 horsepower; 4 irrigation pumping 
plants, 3,350 horsepower; 2 flour mills, 100 horsepower; and 1 private plant, 
100 horsepower. Of the total installation 29,450 horsepower is included within 
the systems of the Public Service Co. of Colorado, and the Western Colorado 
Power Co.

Undeveloped power. In determining the future development iof power all streams 
in the basin for which information relative to fall and discharge are available 
have been considered. In all 40 sites, having 117,000 horsepower available for 
90 per cent of the time and 222,000 horsepower for 50 per cent of the time, are 
believed to offer conditions that make such development feasible. These capaci­ 
ties are with natural flow only. The increased power due to istorage is discussed 
under undeveloped storage sites.





UPPER COLORADO RIVER AND ITS UTILIZATION

By ROBERT FOLLANSBEE

INTRODUCTION

SCOPE OF BEPOBT

This report presents, in form for ready reference, the available 
data pertaining to the present and future utilization of the surface 
waters of the upper Colorado River Basin, above the Green Rivert 
and includes information relating to topography, clunate, evaporation, 
water supply, transmountain diversions, storage, irrigation and agri­ 
culture, and water power as they existed in 1927.

The data concerning developed storage were obtained either from 
the operators of the reservoirs or from the State water officials having 
jurisdiction over them. The discussion of undeveloped storage in­ 
cludes all known sites having a capacity of about 4,000 acre-feet or 
more, except such sites as appear to the writer unfeasible. The 
unfeasible sites have been listed separately, and the reasons for such 
classification have been given.

The discussion of irrigated areas is based on ffehe annual reports 
of the State water commissioners, investigations! by many Govern­ 
ment and State organizations, and personal inspection of the larger 
areas by the writer. The descriptions of the larger projects have been 
obtained from officials directly connected with them. In considering 
additional irrigation in the future all proposed projects have been 
studied, and those that do not appear feasible on account of deficient 
water supply or excessive cost have been eliminated.

Information concerning developed water power; was obtained,from 
the managers of power plants and by personal inspection. Estimates 
ol undeveloped water power are based on profile surveys of the prin­ 
cipal streams in the basin and stream-flow record*. No attempt has 
been made to estimate the total potential power in the basin, as much 
of 1&e power is scattered along stretches of the streams where the slojte 
is too small to make its development feasible.

Records of monthly discharge for all gaging stations maintained 
for any considerable time in the basin are given !m the appendix of 
this report. Many of the stations have been maintained by the State 
engineer, and the records are published in his bifennial reports. All

46013 29  2 1
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records for the stations maintained by the United States Geological 
Survey are published in the annual stream-flow reports of the Geologi­ 
cal Survey.

INDEX SYSTEM

.For the purpose of indexing data pertaining to the water resources 
of the United States, the Geological Survey has divided the country 
into 12 major divisions, conforming to the principal drainage basins. 
Each of these is subdivided according to minor drainage basins.

In this system the Colorado River Basin is known as division 9, 
and the Colorado River above the mouth of the Green comprises 
subdivisions D (including all the Colorado River Basin above the 
mouth of the Green River except the Gunnison River Basin) and E 
(the Gunnison River Basin). Each of these principal subdivisions 
is again divided into smaller ones as follows:
9D Colorado River Basin excluding the Gunnison River:

9DA Colorado River Basin from source to the Blue River.
9DB Blue River Basin.
9DC Colorado River Basin from the Blue River to the Eagle River. '
9DD Eagle River Basin.
9DE Colorado River Basin from the Eagle River to the Roaring Fork.
9DF Roaring Fork Basin.
9DG Colorado River Basin from the Roaring Fork to Roan Creek.
9DH Roan Creek Basin.
9DJ Colorado River Basin from Roan Creek to the Gunnison River.
9DK Dolores River Basin from and including the San Miguel River Basin 

to the Colorado River.
9DL Dolores River Basin from the source to the San Miguel River.
9DM Cblorado River Basin from the Gunnison River to the Green River. 

9E Gunnison River Basin:
9EA Gunnison River Basin from the source to Tomujhi Creek.
9EB Tomichi Creek Basin.
9EC Gunnison River Basin from Tomichi Creek to the North Fork 

of the Gunnison River.
9ED North Fork of the Gunnison River Basin.
9EE Gunnison River Basin from the North Fork to the Uncompakgre River.
9EF Uncompahgre River Basin.
9EG Gunnison River Basin from the Uncompahgre River to the Colorado 

River.  

The designation 9DA 1 is explained as follows: The figure 9 is the 
number of the major division of the United States the Colorado 
River Basin; the letter D, the first letter following the number, refers 
to that stretch of the Colorado River above the mouth of the Green 
River; the letter A represents the specific area between the source 
of the Colorado River and the Blue River; the figure 1 is the item 
number given, to the Monarch mine power plant. Other power 
plants in the minor drainage area would be indicated by numbers 
9DA 2, 9DA 3, etc. The same system is applied to reservoirs, 
reservoir sites, and power sites, the items being numbered consecu­ 
tively beginning with 1 for the site farthest upstream.
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PHYSICAL FEATURES OF BASIN 

LOCATION AND ACCESSIBILITY

The part of the Colorado River Basin considered in this report is 
that part drained by the upper river and its tributaries above Green 
Uiver. (See pi. 1.) By joint resolution of Congress of July 25, 1921, 
and by State enactments, the name of the river above the mouth of 
the Green River was changed from Grand to Colorado. The basin 
includes about half of the western half of Colorado midway between 
the north and south boundaries of the State, extending from the Con­ 
tinental Divide to the Utah line, and in addition an area of 4,300 
square miles in eastern Utah, reaching from the Colorado line to 
the mouth of the Green River. The entire area comprised within 
the basin is 26,500 square miles. With the possible exception of 
Imperial Valley, which may be considered a part of the Colorado 
River Basin, the upper basin as a whole is the most accessible part 
of the entire Colorado River Basin, as it contains a larger population 
per square mile than any other section and in consequence has better 
railroad facilities. The main line of the Denver & Eio Grande 
Western Railroad traverses the length of the Eagle Valley and follows 
the Colorado closely from the Eagle to Cisco, I^tah. In addition, a 
branch line of this railroad system traverses the valley of each major 
tributary. The upper part of the basin, reaching from the head of 
the Fraser River to State Bridge, below Gore Canyon, is traversed 
by the Denver & Salt Lake Railroad, which extends from Denver 
to Craig, in Moffat County. In addition to the railroads, the excellent 
highways crossing the mountain ranges at numerous passes make 
all but the more rugged areas easily accessible during the summer.
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TOPOGRAPHY '

PLATEAUS AND MOUNTAINS

The northern boundary is a high plateau, the higher eastern half 
of which is known as the White River Plateau and the lower western 
half as the Roan or Book Cliffs Plateau. So deeply cut are these 
plateaus that in some places the boundary separating the basin of 
the Colorado from that of the White is not more than 40 feet wide.

The eastern boundary is the Continental Divide, which is made up 
of a number of distinct mountain ranges connected with one another. 
With the exception of that portion of the divide which is formed by 
the Colorado or Front Range, at the head of the main river and the 
Fraser, the ranges forming the Continental Divide are a part of that 
chain of mountains which crosses the State from north to south 
parallel to the Front Range and to which the name Park Range has 
been given. The divide west of Leadville is known as the Sawatch 
Range, and this is a broad, oval mountain mass deeply indented by 
the gorges of the streams that drain it.

From the lower end of the Sawatch Range, near Marshall Pass, 
the Continental Divide is formed by the Cochetopa Hills, a more 
gently sloping mountain mass with a crest altitude ranging from 10,000 
to 12,000 feet, which extends southwest and joins the outlying spurs 
of that great group of mountains known collectively as the San 
Juan Mountains. Within this group are hundreds of summits 
exceeding 13,000 feet in altitude and several that exceed 14,000 feet. 
From the San Juan Mountains and the outlying spur known as the 
La Plata Mountains the boundary of the basin as far as the mouth 
of the Green River is a high plateau deeply cut by the streams that 
drain it.

West of the Park Range the drainage basin consists of a succession 
of broken plateaus or mesas, which gradually become lower toward 
the west. The plateau region is in reality only a border of the large 
plateau province that extends in its more typically desert-like char­ 
acter west and southwest from the Rocky Mountains into Utah, 
Arizona, and New Mexico. The general plateau level is interrupted 
at short intervals by higher summits and ranges of mountains and is 
cut by deep valleys and canyons.

The region between the Colorado and Gunnison Rivers consists of 
the eastern part of the Elk Mountain system, which with its spurs 
occupies the entire area between the Eagle River and that part of the 
Colorado between the Eagle and Roaring Fork, on the north, and the 
Gunnison from its head to the mouth of the North Fork, on the south 
and west. The principal part of the Elk Mountain system is in the

i Abstracted chiefly from U. S. Qeol. and Geog. Surrey Terr. Eighth and Ninth Ann. Repts.
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form of parallel ridges connected transversely by low saddles and hav- 
iag a general direction parallel to the Sawatch and Park Ranges.

\ THE MAIN EIVBE

The Colorado River rises in Middle Park, on the east dope of 
Mount Richthofen, which attains an altitude of 13,000 feet on the 
Continental Divide, here separating the Coldrado River Basin from 
that of the North Platte in North Park. Another headwater stream 
rises near La Poudre Pass, which separates the Colorado Basin from 
that of the Cache la Poudre, a tributary of the South Platte; From 
its source the river flows south for 28 miles through a gradually 
widening valley that has gently sloping sides. In this stretch it is 
joined by the waters from Grand Lake, which drains the western slope 
of the Continental Divide, in the Rocky Mountain National Park. 
Near the mouth of Arapaho Creek the Colorado makes a sharp 
turn and flows westward for 54 miles across the main part of Middle 
Park. The topographic features of Middle Park comprise ridges 
separating the tributary streams and rising from 2,000 to 4,000 
feet above them. The river thus flows alternately across flat, open, 
treeless areas and in shallow canyons cut through the separating 
ridges. From Parshall to the entrance to Gore Canyon, beyond 
Kremmling, a distance of 20 miles, the river flows through an exten­ 
sive basin, much of which may be called river bottom land, subject to 
overflow during flood stages. Here the fall of the stream is only 8 
feet to the mile, and the channel is very winding. In Middle Park 
the river is* joined by a number of tributaries, the chief of which are the 
Fraser, Williams, and Blue Rivers from the south and Willow, 
Troublesome, and Muddy Creeks from the north.

At the western edge of Middle Park the river has cut its way across 
the Gore Range, one of the subdivisions of the Park Range, which 
forms the western boundary of the park, and flows through Gore Can­ 
yon, The sides of this canyon are vertical for several hundred feet, 
above which they recede in a moderately steep slope to the average alti­ 
tude of the range. Through the canyon the river rushes in a tumbling 
torrent, falling 360 feet in 5 miles, the greatest drop in the upper 
river below the headwaters. From the end of Gore Canyon to Glen- 
wood Springs the river flows through a series of canyons interspersed 
with narrow valleys. In this stretch the principal tributary is the 
Eagle River.

Below the mouth of the Roaring Fork, at Glenwood Springs, the 
river is in a narrow valley for about 3 miles, with very high hills rising 
abruptly on each side. Then it enters a closed canyon, through which 
it flows for 12 miles; below this is a broad valley, which extends from 
a point a few miles west of Newcastle to Rulison, a distance of 30 
miles east and west, and whose maximum width from north to south
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is 20 miles. Below this valley the high plateau forming the northerly 
boundary of the basin approaches the river and reappears on the oppo­ 
site side as the Battlement Mesa. Through this section the river 
flows for a distance of 40 miles hi a canyon having a maximum aepth 
of 3,000 feet, and then it emerges onto a broad valley, known as Grand 
Valley, which reaches from Palisade nearly to the Utah line.

Grand Valley is bounded on the north by the Roan or Book Cliffs, 
which form the northern boundary of the basin, and on the south by 
Grand Mesa and the Uncompahgre Plateau, both of which are mighty 
escarpments as viewed from the valley. Below the mouth t>f the 
Gunnison, at Grand Junction, the valley has a width of 10 miles. 
Here the river hugs the base of the Uncompahgre Plateau, which rises 
4,000 feet above the valley floor and flows through a bottom 1 mile or 
more in width. The bench land of the valley lying north of the river 
lies 100 feet higher than the river's edge and gradually rises toward the 
northern cliffs. On the south the bench land rises rapidly to the steep 
slopes of the Uncompahgre Plateau. Near Mack, 20 miles below 
Grand Junction, Grand Valley terminates, and the river enters a low 
canyon from 50 to 200 feet deep, through which it flows as far as the 
mouth of the Dolores River. At that point it buries itself in a short 
canyon, which is deep and winding and from which it emerges into 
a narrow valley surrounded by cliffs from 1,600 to 2,500 feet high carved 
in fantastic forms. Below this valley the Colorado flows alternately 
in canyons and across narrow transverse valleys until it is joined by 
the Green River, at an altitude of 3,876 feet above sea level.

TRIBUTARIES ABOVE GUNNISON RIVER

Grand Lake, which has an area of 530 acres, lies at an altitude of 
8,370 feet on the western slope of the Continental Divide, which is 
here the Front Range in the Rocky Mountain National Park. Numer-> 
ous streams rise near the crest of the divide at altitudes exceeding 
12,000 feet and unite in three principal tributaries known as East 
and North Inlets and Tonahutu Creek which flow through deep 
gorges and narrow valleys to Grand Lake and drain many small 
mountain lakes. From Grand Lake an outlet stream flows 6 miles 
through an open valley to the Colorado.

The Fraser River rises on the north side of Berthoud Pass and drains 
the western slope of the Continental Divide from the Arapaho Peaks 
to Vasquez Peak, a distance of 30 miles, in a region of rugged canyons 
and far-stretching mountain spurs. From its source nearly to the 
town of Fraser the river flows through a narrow valley, which, broadens, 
to an average width of 2% miles between Fraser and Tabernash. 
Below Tabernash the river forces its way through a spur of the Con­ 
tinental Divide and flows in a canyon 600 feet deep to a point 5 miles
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from the river's mouth and below Granby. The chief tributaries 
Vasquez, St. Louis, and Ranch Creeks. > '

Hie area drained by the Williams River lies in the southern part 
of Middle Park, between the basins of the Fraser and Blufc livers. 
It is separated from them by spur ranges that jut otit trtai'the 
mountain walls and form the southern boundary of the park. The 
river rises near Jones Pass, on the west slope of Vasquez Peak. Th& 
principal source receives its water from four branches that issue fronn 
canyons which unite hi a deep valley at the foot of Ute Peak. From 
the junction of these streams the Williams River flows through a 
valley whose side slopes gradually become gentler and farther apart, 
until at a point 10 miles above its mouth it attains a maximum 
width of 2 miles, which continues for a distance of 8 miles. Then 
the river forces its way through a connected ridge of buttes, forming 
the southern margin of the valley of the Colorado, in a canyon 2^ 
miles long, which ends very close to the mouth near Parshall.

The East and West Forks of Troublesome Creek drain the southern 
slope of the Rabbit Ears Range, forming the Continental Divide, 
which is here the boundary between North and Middle Parks. The 
East Fork flows through a narrow valley, which closes in to a canyon 
from 800 to 1,000 feet deep and 2 miles long. Immediately below the 
canyon the East Fork unites with the West Fork, which flows through 
an open valley. From the junction Troublesome Creek flows south­ 
ward for 9 miles and joins the Colorado 5 miles east of Kremm- 
ling. Its valley gradually broadens to several miles in width at the 
mouth, and through this stretch the creek is bordered by a series of 
high terraces. The two forks are separated by a steep ridge, ranging 
from 1,600 to 1,800 feet in height.

Muddy Creek drams the northwest corner of Middle Park. Its 
basin is bounded on the west by the Gore Range, which is the western 
boundary of Middle Park, and on the north by the Rabbit Ears 
Range. Both ranges furnish numerous short tributaries. Through­ 
out most of its course Muddy Creek meanders in a broad valley 
bottom of varying width and is bordered on each side by a series of ter­ 
races, which on the west side ascend to the summit of the broad Gore 
Range. Near the mouth of the stream the meanders become greater 
in extent until at last the streams bend in a huge curve to meet the 
Colorado at Kremmling.

The Blue River and its principal tributaries, the Snake River and 
Tenmile Creek, drain a comparatively narrow strip hi the southwest 
corner of Middle Park, separated from the Williams River Basin on 
the east by the Williams River Mountains. These form a compact 
mountain mass unmarked by deep drainage channels on either slope 
and having an altitude between 11,000 and 12,000 feet. The western 
boundary of the basin is the rugged Gore Range, the sides of wMck
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contain deeply eroded amphitheaters and sharp-crested spurs. The 
headwater streams drain the western slope of the Continental Divide, 
extending from a point 6 miles northwest of Grays Peak to the head 
of the Arkansas River near Leadville, a distance of 50 miles, and 
including several peaks exceeding 14,000 feet in altitude. For 20 
miles north, from Hoosier Pass to Dillon, the Blue flows through a 
narrow but fairly open and gravel-filled valley. In this distance the 
river receives many short tributaries from the west, draining the 
steep slopes of the Tenmile Range, which separates the Tenmile 
Creek Basin from that of the Blue. From the east the Blue is joined 
by the Swan River and French Creek, which drain the rugged area 
of the upper basin. Just above Dillon the valley attains a width 
of 1 mile or more, with a level floor, and in this valley the Blue 
receives its two chief tributaries. The Snake River rises on the steep 
slopes of Grays Peak in a snow-filled amphitheater and flows west­ 
ward through a narrow valley to the Blue. Tenmile Creek rises at 
IVemont Pass, near the heads of the Eagle and Arkansas Rivers, 
and flows northward through a narrow valley, terminating in a 
canyon, from which the creek emerges into comparatively open 
country.

It flows for 4 miles through this open country and enters the Blue 
a short distance below the Snake River at Dillon. Below Tenmile 
Creek the Blue River flows northwestward for 35 miles and joins 
the Colorado near Kremmling. For the greater part of the distance 
its course leads through the narrow Blue River Valley, in which the 
channel is cut from 40 to 80 feet below the natural valley floor. 
Between the river and the steep slopes of the Gore Range on the west 
morainal deposits covered with a dense growth of pine and having an 
average width of several miles form an intermediate zone between 
river and mountains. Many small tributaries rise in this zone. On 
the east the sides of the valley rise abruptly to the steep slopes of the 
Williams River Range, on which a few tributary streams have their 
sources. A semi-isolated butte, known as Green Mountain, rises in 
the center of the valley, 12 miles above the mouth of the Blue River, 
and partly cuts it off by a low saddle extending to the eastern 
boundary. Below this point the lower valley has uniform charac­ 
teristics of the regular, gradually rising, terraced slopes of its margins.

The Eagle River Basin lies west of the Blue River, from which-it 
is separated by the Gore Range. On the south the basin is bounded 
by the Continental Divide, which separates it from the Arkansas 
Basin, and reaches a maximum altitude of 13,227 feet in Homestake 
Peak. The lowest point is Tennessee Pass, 10,240 feet in altitude. 
On the west the boundary is the Sawatch Range, in which the Mount 
of the Holy Cross reaches an altitude of about 14,000 feet. Eagle 
River is formed by the East Fork and Piney Creek. The East Fork



PHYSICAL FEATURES OF BASIN 11

has its source in two tiny lakes on the north slope of Buckeye Peak, 
at an altitude of 12,000 feet. For the first 6 miles the stream curves 
to the west and then it enters a flat valley half a mile wide and 4 
miles long, known as Eagle Park. Near the upper end of the park 
the East Fork is joined by Piney Creek, which rises near Tennessee 
Pas». The Eagle River pursues a winding course through the park 
and then enters a narrow canyon, through which it flows for 3 miles,. 
Just below the canyon at Redcliff the Eagle River is joined by Turkey 
Creek from the east and by Homestake Creek one of the chief 
tributaries from the west. At this point the Eagle again plunges 
into a canyon, through which it flows to Minturn, a distance of 8 
miles. This canyon is one of the most picturesque in the Rocky 
Mountain region; the nearly vertical walls are 500 feet high and 
only 100 feet apart in the narrowest section. The fall of the Eagle 
is here 100 feet to a mile, and miniature cascades are formed in many 
places. Below Minturn the valley loses its canyon characteristics 
but alternately widens and contracts. Gore Creek enters the Eagle 
1 mile below Minturn, and at that point the river changes its course 
Abruptly and flows westward to its junction with the Colorado, 
Near Avon the valley is 1 mile wide. Below Wolcott the north side of 
the valley is marked by high cliffs of brilliantly colored rocks, and the 
opposite side is nearly flat. Near the town of Eagle the river has cut 
into the floor of the valley, leaving a terrace from 60 to 80 feet high 
and from half a mile to several miles in width, where Brush Creek 
joins the Eagle River a short distance below the town. This terrace 
 extends for a distance of 6 miles below Eagle and in places is bordered 
by a second terrace 50 feet higher. Another break in the south wall 
of the valley occurs at Gypsum, where the valley of Gypsum Creek 
merges with the Eagle Valley. A short distance below this point the 
river again enters a canyon, through which it flows for 5 miles to its 
mouth.

The Roaring Fork, one of the chief tributaries of the upper Colorado, 
drains an area lying on the west slope of the Sawatch Range, which 
separates the Roaring Fork and Eagle Basins. It also drains the 
northern slope of the Elk Mountains, which form the southern and 
eastern boundary of the basin, separating it from that of the Gunnison. 
The eastern part of the basin is drained by Fryingpan Creek, the 
principal tributary, which is bordered on both sides by broad, high 
mountain ridges that reach altitudes of more than 11,000 feet. The 
same broad, massive character is shown by the ridges separating the 
branches of the Roaring Fork as far west as Castle Creek. Here is 
the principal range of the Elk Mountains, and the character of the 
mountain forms changes materially, the broad, massive ridges giving 
way to sharp, conical peaks, ragged ridges, pinnacles, and spires, 
which extend northward as far as the Crystal River. Beyond that
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point the mountains are succeeded by the flat-topped mesas typical 
of western Colorado.

The Roaring Fork rises in several streams that have their sources 
in tiny lakes on the western slope of the Continental Divide, at an 
altitude of 12,000 feet. These streams all flow through canyon-like 
valleys to join the Roaring Fork, which in turn flows through a similar 
valley. This valley begins to widen at a point 2 miles above Aspen 
and continues to widen gradually until it reaches a maximum width 
of 4 miles at the mouth of the stream at Glenwood Springs. As the 
Elk Mountains are subject to very heavy precipitation, many large 
tributaries enter the Roaring Fork from the west; the chief ones are 
Castle, Maroon, and Snowmass Creeks and the Crystal River. Ex­ 
cept for Fryingpan Creek the tributaries from the east are short and 
relatively unimportant.

Elk Creek is formed by three branches the West, Middle, and 
East Forks which rise on the southern edge of the White River 
Plateau at an altitude of about 10,000 feet and flowing south unite 
in one stream a few miles above the mouth at Newcastle. High 
ridges separate the different branches, forming narrow valleys through 
which they flow.

Divide Creek has two main branches, East and West Divide Creeks. 
It drains an area lying south of the Colorado and just west of the 
Roaring Fork Basin. This area comprises the northern slope of a 
high mesa that reaches an altitude of 10,000 feet. This mesa may be 
considered a northeastern extension of Grand Mesa. Beyond the 
junction of the two branches the creek flows north for 6 miles and 
enters the Colorado 1 mile east of Silt.

Parachute and Roan Creeks drain the Book Cliffs, the southern 
edge of the Book Plateau, which is the northern boundary of the 
Colorado Basin. Parachute Creek rises at an altitude of 8,000 feet, 
flows south and west through a narrow valley for a distance of 20 
miles and enters the Colorado at Grand Valley. Roan Creek is 
joined by numerous tributaries that rise near one another and flow 
through narrow, parallel valleys. Below the junction of the principal 
headwater streams Roan Creek flows southeastward through a broad 
valley and enters the Colorado at De Beque.

Plateau Creek drains the southern half of Battlement Mesa and 
the northern half of Grand Mesa. Grand Mesa, which is the larger 
of the two table-lands, has a general altitude of 10,000 feet, or from 
4,000 to 5,000 feet higher than the valleys at its base. The sides of 
the mesa consist of nearly vertical cliffs from 1,000 to 2,000 feet high, 
below which are steep talus slopes, gradually becoming gentler as the 
valleys are reached. The sparsely timbered top of the mesa has a 
rolling surface rising to a peak 11,000 feet in altitude at the east end 
and is interspersed with many small lakes and marshy areas.
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Plateau Creek rises on the north slope of Elk Mountain, the highest 
point of Grand Mesa, and flows northwestward down the steep 
slope to the valley, where it turns sharply and flows southwestward 
to its junction with the Colorado, 6 miles above Palisade. The 
valley is broad and shallow on the top of the mesa; but as the creek 
flows downward it cuts deeper into the side of the mesa until near the 
entrance to the main Plateau Valley, the area between Grand and 
Battlement Mesas, it flows in a canyon Through the main valley 
Plateau Creek is bordered by high terraces separating the numerous 
tributaries that drain the sides of both mesas. These streams have 
nearly parallel courses and form very regular drainage systems. The 
principal tributary, Buzzard Creek, drains the western slope of the 
high ridge joining Battlement and Grand Mesas. For 6 miles above 
its mouth at Collbran Buzzard Creek pursues a course parallel to 
Plateau Creek at a distance of less than a mile but separated from it 
by a high terrace.

GUNNISON RIVEE

The Gunnison River, the principal tributary of the upper Colorado, 
drains an area lying south of the Colorado and embracing some of the 
most rugged country in the entire Colorado River Basin. The 
Gunnison Basin is bordered on the north by Grand Mesa and the Elk 
Mountain group, on the east by the Sawatch Range, on the south by 
the Cochetopa Hills and the San Juan Mountain group, and on the 
west by the Uncompahgre Plateau. Altitudes along the boundary 
range from 9,000 to 14,000 feet. Within the basin are flat-topped 
mesas through which the streams have cut deep canyons. At the 
lower ends of the courses, however, these canyons gradually widen to 
broad valleys that have steeply sloping sides.

The Gunnison River is formed by the Taylor River, which drains 
the northern slope of the Sawatch Range, and the East River, which 
drains the southern slopes of the main Elk Mountain mass. The 
Taylor River, the main source, rises at an altitude of 12,000 feet and 
describes an arc, bending westward until it unites with the East River 
at Almont. The Tayior River flows in a narrow valley for several 
miles below its source, but near the mouth of Red Mountain Creek 
the valley widens into Taylor Park, across which the river flow? for a 
distance of 10 miles. At the lower end of the park the river enters a 
canyon, which has an average depth of 1,200.feet and a length of 16 
miles and extends to the junction with the East River.

From Almont to the mouth of Tomichi Creek, 2 miles below the 
town of Gunnison, the Gunnison River flows through a flat valley 5 
miles wide and is joined by Ohio Creek, which drains ths eastern slope 
of the Wept Elk Mountains, and by Tomichi Creek, which drains the 
slopes of the Sawatch Range and ths Cochetopa Hills. The broad
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valley of the Gunhison extends several miles UD both Ohio and Tomichi 
Creeks, with broad bottoms on each. Below trie mouth of the Tomiehi 
the valley narrows to a width of 1 mile, which is all bottom land, ex­ 
tending down the river for 4 miles. North of the valley the country 
rises to the West Elk Mountains in a sloping plateau, which is cut 
into long tongues by tributary streams having parallel coursep. At 
the mouths of the Beaver Creeks the long tongues of mesa run down 
to the river, forming a canyon from 100 to 200 feet deep, which, 
except for a few small patches of meadow land, extends to the mouth 
of Lake Fork. South of the valley the country is very broken but in 
general rises gradually to the outlying spurs of the San Juan Moun­ 
tains.

Near the mouth of Lake Fork the land rises rapidly on both sides 
of the river to a high plateau. On the south side the plateau is flat r 
with an altitude of 9,000 feet, but on the north side i£ starts at an 
altitude of 9,000 feet near the river and gradually rises toward the 
northwest. Through this plateau the Gunnison has cut what is 
ImOiWL as the Black Canyon, which is 56. miles long and has a maxi­ 
mum depth of 3,000 feet. The plateau consists of gneiss topped with 
1,000 to 2,000 feet of stratified rocks that lie in nearly horizontal 
beds. The canyon is cut through the stratified rocks and deep into 
the gneiss, increasing in depth with the fall of the river. This part 
of the canyon has rough, ragged, nearly vertical walls, with no beach 
at the river. On top of the gneiss is a sloping bench, marking the 
ljuie between gneiss and stratified rocks, and above the bench are 
the steeply sloping walls of stratified rocks, generally ending with 100 
or 200 feet of vertical cliff just below the summit of the mesa. The 
tributaries in this plateau have cut but slightly into the gneiss and 
have a very heavy fall just before reaching the river. A short distance 
above the mouth of Crystal Creek the plateau north of the river ends 
in a well-defined terrace 10 miles long and 1,800 to 2,000 feet high. In 
its place is a lower, wider plateau, known as Black Mesa, with its 
edge to the Gunnison and sloping downward toward the North Fork. 
The plateau south of the river is nearly horizontal.

The river turns abruptly at a point 20 miles below the mouth of 
Crystal Creek and flows northward for 12 miles to its junction with the 
North Fork, where it makes another alxrupt turn and resumes its 
westward course. For 10 miles above the mouth of Smith Fork there 
is a canyon within a canyon; the inner one, cut into the gneiss, is 
merely a narrow cleft in the rocks with smooth, vertical sides, between 
which the river rushes. At Smith Fork the river canyon is only 300 
feet deep, with the stratified rocks rising nearly 1,000 feet above it; 
but below Smith Fork the river ruris out of the gneiss and becomes a 
placid stream, meandering about on the broad valley floor from one 
wall to the other, leaving on the opposite side patches of beautiful
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bottom land. The canyon terminates a few miles below the North 
Fork, and the river emerges into the lower end of the Uncompahgre 
Valley. As far as the mouth of Koubideau Creek the river bottom is 
2 miles or more in width. In this stretch the river does not occupy 
the lowest part of the valley, which lies between the river and the 
west end of Grand Mesa, but flows in a canyon closely hugging the 
Uncompahgre Plateau, to which the west side of the valley rises. 
This canyon, known as Unaweep Canyon, has an average depth of 
800 feet, and its vertical walls consist of stratified rocks of the most 
brilliant coloring. The river bottom is broad, and the sluggish river 
meanders from one wall to the other. > It joins the Colorado at Grand 
Junction.

Tomichi Creek rises on the western slope of the Sawatch Range in 
sec. 11,T. 50 N., R. 5 E. New Mexico principal meridian, and flows 
south through a narrow valley for a distance of 16 miles to a point 
where it is joined by Marshall Creek, which rises on the western slope 
of Marshall Pass. Tomichi Creek then turns and flows northwest­ 
ward to its junction with the Gunnison, 2 miles below the town of 
Gunnison. The Tomiehi Valley gradually widens, and between 
Quartz Creek and the mouth its average width is 2 miles.

Sapinero Creek rises on the west slope of the West Elk Mountains 
at an altitude of 9,500 feet and flows through a narrow valley to its 
mouth near Sapinero. i

The Lake Fork of the Gunnison River drains the northeast slopes 
of the San Juan Mountains. It rises in a tiny lake below Handles 
Peak at an altitude of 13,000 feet. Its course is northwestward 
through a canyon, which gradually widens into a narrow valley that 
contains Lake San Cristobal, which has an area of 322 acres. Below 
the lake the Lake Fork flows northward through a narrow valley, 
which finally closes into a canyon 12 miles long, cut through the 
gneisses forrning the south wall of the Gunnison River Canyon. The 
Lake Fork joins the Gunnison 1 mile west of Sapinero. Its chief 
tributary is Henson Creek, which rises in the San Juan Mountains 
just north of the Lake Fork and flows through a canyon to its junction 
with that stream at Lake City.

Cimarron Creek drains a northern spur of the San Juan Mountains. 
It rises below Matterhorn Peak at an altitude of 12,000 feet and 
flows northward through a narrow valley. This valley contracts 
at the lower end to a canyon 1 mile long, through which the creek 
falls nearly 300 feet to the Gunnison, entering it in the Black Canyon.

Crystal Creek drains the southwest spur of the West Elk Mountains. 
It rises about in sec. 15, T. 50 N., R. 5 W. New Mexico principal 
meridian, and flows southwestward to the Gunnison, entering it 4 
miles above the portal of Gunnison Tunnel. For the first 8 miles its 
course is in a canyon, which ends where the creek leaves the mountains
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and crosses Black Mesa. Here its valley is shallow for a, few miles, 
and then the creek enters another canyon, which rapidly becomes 
deeper as the creek makes a quick descent to the Gunnison in the 
Black Canyon, the north wall of which is 3,000 feet high at this, 
point.

The North Fork, the principal tributary of the Gunnison, drains 
an area comprising the southern slope of Grand Mesa, the western 
slope of the West Elk Mountains, the northern slope of Black Mesa, 
and the region of smaller, flat-topped mesas cut by canyons between 
the boundaries mentioned. The North Fork is formed by Muddy, 
Anthracite, and Coal Creeks, which flow through deep canyons to 
their junction in T. 12 S., K. 89 W. Below the junction the North 
Fork flows in a canyon as far as Somerset,, a distance of 8 miles, and 
there the canyon gives way to a gradually widening valley, in which, 
the river is bordered by gravel terraces. These terraces rise higher 
above the stream as it proceeds toward its mouth, but just above 
its mouth the North Fork flows through a low canyon, in which it 
joins the Gunnison 13 miles east of Delta. In addition to the head­ 
water streams the chief tributaries of the North Fork are Minnesota 
Creek from the south and a number of streams rising on Grand Mesa, 
of which the largest is Leroux Creek. This tributary rises at the 
southern edge of Grand Mesa, in a region of many small lakes, at an 
altitude of 10,000 feet, and flows southward, descending the steep 
slope of the mesa in a canyon that extends nearly to its mouth near 
Hotchkiss.

Surface Creek, which is tributary to the Gunnison through Forked 
Tongue Creek, rises on Grand Mesa just west of Leroux Creek, 
near Leon Peak. It descends the steep slopes of ,Grand Mesa in a 
canyon, which gives way near Cedaredge to a valley 1 mile or^more 
in width. In this valley the creek itself is bordered by gravel terraces, 
which at the lower end reach the heights of mesas.

The Uncompahgre Kiver drains the northern slope of the San Juan 
Mountains and the northeastern slope of the Uncompahgre Plateau, 
which may be considered the boundaries of the Uncompahgre Valley. 
This valley, which is 40 miles long, is triangular in shape, with its 
apex at Kidgway, near the mouth of the canyon section, and its 30- 
mile base near Delta, where it merges into the valley of the Gunnison. 
The Uncompahgre Eiver rises in a number of tiny lakes on the north 
slope of Hurricane Peak, in the heart of the San Juan Mountains, 
at an altitude of, 12,000 feet, and flows northward to its junction with 
the Gunnison at Delta. Above Kidgway the river flows through 
deep canyons and narrow valleys, but at Kidgway the mountain 
walls give way on the west to the gently sloping side of Uncompahgre 
Plateau, which decreases in height from 10,000 feet at the upper end 
to 8,600 feet opposite Delta. The east side of the valley is the
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steep and deeply eroded slope of the northern spur of the San Juan 
Mountains, here called Oimarron Ridge, which has a maximum 
altitude of 12,000 feet. Through the valley the Uncompahgre River 
flows in a broad bottom, above which at an altitude of 200 feet ' 
perfectly flat bench lands rise in regular steps. The only sizable 
tributaries are Red Mountain and Canyon Creeks, which join the 
Uncompahgre before it leaves the mountains. Irrigation is carried 
on so extensively in the Uncompahgre Valley that the streams rising 
on the slopes contribute but little water to the main river.

Kahnah Creek drains the western slope of Grand Mesa, which rises 
5,000 feet above the valley of the Gunnison, in tongues of sloping 
mesas that give way to steep timbered ridges and end in a vertical 
cliff 200 feet high. Kahnah Creek rises on the mesa, in a number of 
small lakes, and flows down its steep sides in a deep canyon that 
gives way to the gently sloping floor of the Gunnison Valley, into 
which it has cut a narrow channel. Kahnah Creek enters the Gunnison 
20 miles above Grand Junction.

DOLORES RIVER

The drainage basin of the Dolores River lies west of the Un­ 
compahgre Basin and north of the San Juan Basin, in the extreme 
western part of Colorado, with a triangular tongue extending to the 
Colorado River in eastern Utah. The upper part of the basin, lying 
on the western slopes of the San Juan Mountains, is extremely rugged, 
and many peaks reach an altitude of 13,000 feet. Extending north­ 
west from the mountains nearly to the Colorado River is a spur 
known as the Uncompahgre Plateau, which decreases gradually in 
height as it recedes from the mountains from 10,000 feet at its head 
to .8,600 feet near its lower end. This plateau slopes gradually up­ 
ward from the Uncompahgre Valley to its crest and then breaks off 
abruptly in a succession of two or three steps to the canyon of the 
San Miguel River, the chief tributary of the Dolores. West of the 
San Miguel are broad stretches of plateau intersected by steep- 
walled canyons, the general altitude ranging from 6,000 to 9,000 
feet. Except at the base of the San Juan Mountains, this country is 
almost destitute of water other than the Dolores River. One or two 
small streams have a small perennial flow, but the water is generally 
alkaline.  

The Dolores River rises on the southwestern slope of the San 
Juan Mountains, below Grizzly Peak, at an altitude of 13,000 feet. 
Its general course is southwest through a canyon, until it emerges 
from the mountains near the mouth of the West Fork. Here it 
turns south, then turning back almost upon itself flows northward 
against the slope of a plateau, in which it buries itself deeper and

40013 29  3 J
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deeper. So close to the southern edge of the plateau has the Dolores 
cut its channel that near the town of Dolores, where it turns abruptly 
to the north, a tunnel 5,480 feet long diverts water from the river 
into the San Juan Basin for irrigation in Montezuma Valley. Near 
the San Miguel-Dolores County line the river reaches the edge of 
the plateau, and by a succession of zigzags alternately with the dip 
and strike of steeply inclined beds it reaches the valleys of Disap­ 
pointment and Gypsum Creeks, which have an elongated saucer 
shape, being surrounded on all sides and separated from each other 
by beds dipping toward their centers. The Dolores flows around 
the west and north sides of these valleys on the outside of the rim, 
most of the way in a canyon between the rim and the wall of the 
plateau. Below Gypsum Valley the river enters a canyon cut 
through another plateau and flows between walls of sandstone from 
500 to 1,000 feet high hi a course that is extremely tortuous, owing 
to its slight fall. Having cut through the plateau Dolores River 
crosses Paradox Valley transversely for a distance of 4^ miles and 
again enters a canyon, cut through the plateau forming the western 
boundary of the San Miguel River Basin; in this canyon it is joined 
by the San Miguel.

Below the mouth of the San Miguel the Dolores River turns and 
pursues a winding course through canyons cut hi the predominant 
sandstone of this region. The strata rise toward the north, so that 
at the mouth of the San Miguel the channel of the Dolores is confined 
within the sandstone, but at Gateway, 25 miles downstream, the 
sandstone forms an escarpment 250 to 300 feet high, at the top of 
the Valley. The side canyons have eroded shallow channels along 
the tops of the plateau region but drop vertically into the river valley 
over the capping of massive sandstone. Just above Gateway the 
west wall of the canyon gives way to a slope that rises 300 feet in a 
width of IK miles. The palisades at Gateway form the last of the 
escarpment on the north side of the valley, which gives way to a 
gently sloping plain extending back 1 to 3 miles from the river. 
Near the Utah-Colorado line the sides close in again, and the river 
flows through a canyon to its junction with the Colorado.*

The San Miguel River, the principal tributary of the Dolores, 
drains the northwestern slope of the San Juan Mountains. It is 
formed by atauniber of streams that rise hi so-called mountain basins 
east of Telluride, at an altitude of 13,000 feet, and unite near Tellu- 
ride. From this point the San Miguel flows westward through a 
narrow valley, which becomes a canyon near the mouth of the Lake 
Fork, the principal mountain tributary. Leaving the mountains the 
San Miguel flows northwestward to its junction with the Dolores,

> Description of river below the San Miguel Eiver taken chiefly from an unpublished report by E. E. 
Jones on the power resources of the Dolores Eiver (U. S. Geol. Survey, 1925).
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following the* southwestern foot of the Uncompahgre Plateau with its 
abrupt slope in steps. Its course is entirely in a canyon* and there 
are only a few small areas of bottom land. The plateau along its 
course, a lower extension of the Uncompahgre Plateau, is very flat 
and uniform, gradually descending from an altitude of 8,000 feet 
near the source of the river to 6,000 feet at its mouth. The rugged 
canyon walls range from 200 to 2,000 feet in height, with an average 
of 1,000 feet. Between the San Miguel and the Dolores the country 
consists of broken plateaus, here and there thrown up into ridges.

FORESTATION*

In the Colorado River Basin forests, or large bodies of trees, aff 
distinguished from the scattered growths seen chiefly along the 
streams, are found only in the mountains, where the precipitation is 
sufficient to support their growth. The lower limit of forestation is 
7,500 feet. Although precipitation increases in general with increase 
in altitude, forests do not grow at the higher altitudes in the mountains 
but stop at a more or less definite limit known as timber line. The 
altitude of timber line ranges from 11,600 feet in the northern part 
of the basin to 12,000 feet in the southern part. Practically all the 
forested area is included in national forests, which cover the greater 
part of the mountainous portion of the basin.

Within the forests are large nonforested tracts, comprising areas- 
above timber line, grasslands, mountain meadows, and barren land& 
where the topography is too rugged for.tree growth. There are also 
considerable areas of burned-over land, but as most of these are in- 
various stages of reproduction they are not included in the nonforested 
areas.

In the following table the "protection area" consists of timberlaud, 
woodland, and burned-over land:

National forest areas in Colorado River Basin

Forest

White River..   

Total. ....,.

Streams draining  

Upper tributaries of the Colorado __

Minor tributaries of Colorado River- 
Colorado and North Fork of Qunnison 

Rivers.

Net area 
(square 
miles)

992 
443 

1,830 
464 

1,010

1,420 
1,230 
1,090

8,479

Protec­ 
tion area 
(square 
miles)

809 
249 

1,380 
280 
712

1,010 
990
588

6,018

Protection stand 
(M feet b. m.)

Total

2, 918, 600 
237,000 

1,777,310 
439,000 
333,667

724,760 
1,492,011 
1,534,806

9,457,144

Per 
square 
mile of 
protec­ 

tion area

3,600 
950 

1,290 
1,570 

469

718 
1,610 
2,610

, 1,870

« Compiled chiefly from data furnished by U. S. Forest Service.
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SCENIC AND RECREATIONAL FEATURES *

General features. The rugged topography of the upper Colorado 
River Basin affords so many scenic and recreational features that the 
entire region may be named the playground of America. The 
Rocky Mountains have been for many years the Mecca of eastern 
mountain lovers, and their name has summed up European ideas of 
American mountain grandeur. The higher mountains in the basin 
are included within the boundaries of the Rocky Mountain National 
Park and eight national forests.

The upper end of the drainage basin, lying within the national 
park, is a region of loveliness and wildness diversified by imposing 
mountaini, innumerable streams, and lakes of great charm. Just at 
timber line, where the winter temperature and fierce, icy winds make 
it impossible for trees to grow tall, the spruces lie flat on the ground 
like vines; presently they give place to low birches, which in turn 
give place to small piny growths,, and finally to tough, straggling 
grass, hardy mosses, and tiny alpine flowers. Grass grows in 
sheltered spots even on the highest peaks, a fortunate circumstance 
for the large curve-horned mountain sheep that seek these high, open 
places to escape their special enemies, the mountain lions. Nowhere 
else is the timber line struggle between the trees and the winds more 
grotesquely exemplified or its scene more easily accessible to tourists 
of average climbing ability.

Mountain peaks. Including the boundaries of the Colorado River 
Basin, there are 50 peaks that are greater than 13,000 feet in alti­ 
tude, and of these 11 reach above 14,000 feet. The highest is Mount 
Massive, with its crest at an altitude of about 14,400 feet, near 
Leadville. Probably the most famous of these mountains is the 
Mount of the Holy Cross, in the Eagle River Basin. To quote 
Campbell: 5

This wonderful peak, hidden away in the mountain fastnesses, far from the 
ordinary routes of travel, bears a shining symbol of the Christian religion. The 
snowy cross is so protected by clefts in the rock that it never disappears, no 
matter how long and how hot the summer may be.

Another famous peak is Lizard Head, in the southeastern part of 
the Colorado Basin near Telluride. This has been described as "a 
sheer rock pinnacle reaching over 13,000 feet and resembling the 
uplifted nose of a gigantic reptilian monster." This peak, which is 
generally considered inaccessible, was supposed to have been scaled 
by a team of professional climbers, who left a tobacco can containing 
a statement of that fact. As no one since that time has reached the 
summit the proof has not been discovered. Other peaks in the basin,

* Based largely on publications of the National Park Service and TJ. S. Forest Service.
* Campbell, M. JR., Guidebook of the western United States, Part E, The Denver & Bio Qrande Western 

Route: U. S. Geol. Survey Bull. 707, pi. 63,1922.
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.though less inaccessible than Lizard Head, afford interesting and 
difficult climbs and give all the thrills of the Swiss Alps. From the 
summit of Uncompahgre Peak the observer may look into the four 
States of Arizona, New Mexico, Colorado, and Utah, whieh pieet at 
square corners, not far beyond the upper Colorado Riven Basin.

A mountain region that can not be passed over without mention 
is Grand Mesa, which lies between the Colorado and Gunnisoa 
Elvers near their junction. This mesa, which is an. enormous 'flat- 
popped mountain rising a mile above the valleys at its base, has &n 
area of about 1,000 square miles and is one of the largest flat-topped 
mountains in the world. From its edge at the top of the vertical 
cliffs magnificent views of the valleys are obtained, and the small 
'holdings into which the valley lands are divided give the appearance 
of a huge checkerboard. Grand Mesa is easily reached by good 
automobile roads on both north and south sides, and tihe ria6 of; nearly 
6,000 feet may be made so rapidly that one may pick peaches in the 
valley orchards and three hours later enjoy the summer; sport of 
throwing snowballs from the rim of the mesa.

The lofty peaks with the awe-inspiring views obtained from them 
may be considered as being atone end of the scale of Nature's marvelsr 
while at the other end are the natural monuments within the Colorado 
National Monument, near Grand Junction. These, are a series of 
enormous and unusual monoliths not duplicated elsewhere. Some 
of them rise to a height of 400 feet or more, from bases ranging from 
75 to 100 feet in diameter. There are more than a score of these 
enormous monoliths and any number of smaller ones, besides multi­ 
tudes of queer freaks of nature.

Lakes. Hundreds of lakes, ranging from tiny pools of water nest­ 
ling under the beetling crags of the loftier mountains to lakes several 
hundred acres in extent are scattered through the basin. The largest 
and deepest is Grand Lake, which has an area of 530. acres, and lies 
just outside the Eocky Mountain National Park. Upon it the 
Grand Lake Yacht Club annually competes for the Ldpton cup, given 
by Sir Thomas Lip ton some years ago. As the altitude =of Grand 
Lake is 8,360 feet, it is the highest course in the world for yacht 
races. A lake in the oddest setting is the celebrated Hanging Lake; 
it is situated in a niche in the canyon walls of the Colorado 1,200 feet 
above the river and 12 miles from Glenwood Springs. On Grand 
Mesa are hundreds of small lakes, many of which are used as reservoirs 
for irrigation in the valleys below (p. 63).

Flora and fauna. Even at the highest altitudes gorgeously colored 
wild flowers grow in profusion in sheltered gorges. Large and beauti­ 
ful blue and white columbines (AquHegw, eoendea, the State flower of 
Colorado) are found in the lee of protecting snow banks. More than
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300 distinct species of flowering plants have been collected within 
the basin, and doubtless many more await discovery and identifica­ 
tion.

The loftier peaks of the region are the natural home of the cele­ 
brated Rocky Mountain sheep or bighorn. They are much larger and 
more agile than domestic sheep and when fleeing from enemies make 
remarkable descents down seemingly impassable slopes. They are 
more agile even than the celebrated chamois of the Swiss Alps and 
are larger, more powerful, and much handsomer. In the south­ 
western part of the basin, in the vicinity of Ouray, the winter snows 
are so heavy that the mountain sheep are forced to descend to the 
valleys, and for the past 15 years the hospitable citizens of Ouray have 
provided hay and salt on the outskirts of the town for these annual 
guests.

In addition to the mountain sheep beavers are found along the 
many streams at middle altitudes, elk inhabit a few places, and deer 
are widely distributed and at places fairly common. Coyotes are 
occasionally seen, and a few brown or black bear inhabit the wilder parts 
of the basin; but these like the mountain lion, bobcat, and smaller 
carnivorous animals are not only rare, but so shy and wary that 
they are seldom seen. Since 1923 the State of Colorado has created 
game reserves in several parts of the basin, for the better protection of 
birds and animals and for the establishment of breeding places. To 
these reserves is attributed th& increase in game during the last few 
years, as elk and deer, especially, have quickly learned to take advan­ 
tage of the protection thus afforded.

Excellent fishing may be had in nearly all the streams and lakes at 
the higher altitudes, as these are stocked each year with eastern 
brook, native, and rainbow trout.

Resort centers. Although the entire region may be considered one 
vast summer resort, ideally suited to camping, fishing, and hiking, with 
excellent highways leading in all directions, the chief centers of the va­ 
cation seeker are Grand Lake, Glenwood Springs, Gunnison, and Ouray. 
Grand Lake, as its name implies, is situated on the shores of Grand 
Lake. Glenwood Springs, nestling in the narrow valley of the Colo­ 
rado at the mouth of the Roaring Fork, is almost surrounded by 
mountains and is noted for its hot springs, vapor caves, and large 
open-air swimming pool. It also contains one of the largest summer 
hotels in Colorado. Gunnison, situated in the Gunnison Valley, 
which is here several miles wide, is the center of a region noted for 
its fishing. Ouray, at the upper end of the Uncompahgre Valley, 
lies at the base of the San Juan Mountains, "set in a titanic bowl 
lined with red granite, seemingly surrounded by 13,000-foot walls of 
the great amphitheater." One of the attractions near Ouray, of 
which there are many, is Box Canyon, half a mile long, from 30 to 60
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feet wide and more than 300 feet deep. It is filed with the roar of 
Canyon Creek Falls, which have a sheer drop of 150 feet at the 
lower end of the gorge.

The Rocky Mountains are thought of chiefly as a summer vacation 
land, but they make their appeal in all seasons. In autumn the leaf 
coloring is remarkably beautiful. The aspens start to turn early in 
September, and from that time until the middle of October the 
mountain sides are streaming in golden colors interspersed with the 
dark green of the conifers, presenting the effect of an enormous Per­ 
sian rug. The winter sports include snowshoeing, and skiing, courses 
for skiing being available near Grand Lake, Hot Sulphur Springs, and 
Dillon. In the spring the snow line may be seen climbing steadily 
up the mountain slopes, and birds and early flowers appear in the 
valleys while winter still reigns in the higher mountains.

CLIMATE

DISTINCTIVE FEATURES

The most distinctive climatic feature of the upper Colorado Kiver 
Basin, especially in its lower valleys, is the comparative uniformity 
of the weather from day to day. This is due to the high mountains 
that surround the basin on three sides and deflect the course of low- 
pressure conditions. A storm approaching from the west will usually 
cross the Continental Divide either to the north or to the south of 
Colorado, where the height of the mountains is less, and consequently 
the sudden changes that attend the passing of a low center are rarely 
experienced. Severe cold waves, such as are so common on the east­ 
ern plains, are comparatively rare here. There is, on the contrary, a 
tendency for a stationary afea of high pressure to form over the basin 
in winter and remain for days and even weeks. When one of these 
high-pressure areas controls the weather the sky is clear, the day 
temperatures are moderately high and remarkably uniform, and the 
nights are cold but seldom excessively cold except when the ground 
is covered with snow and where the air drainage is poor.6 The effect 
of these conditions is remarkably shown by the records on pages 24-25. 
The lowest monthly temperatures are recorded at Gunnison, at an 
altitude of 7,680 feet. These low temperatures are probably due to 
the lack of air drainage, as the wind movement in that region is very 
slight during the-waiter. The records for eight stations at higher 
altitudes than \ Gunnison all show considerably higher minimum tem­ 
peratures. At Fraser, at an altitude of 8,670 feet, although the mini­ 
mum temperatures do not equal those at Gunnison, they are among 
the lowest and show an average growing season of only 13 days 
between killing frosts. At this station the presence of snow on the 
ground is as much a factor as the slight wind movement.

  Abstracted from Summary of climatological data, U. S. Weather Bureau.
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At the lower levels the wind movement is light and is commonly of 
the mountain and valley type. The wind blows toward the moun­ 
tains from the middle of the forenoon until late in the afternoon and 
in some localities attains considerable velocity. After sunset the 
wind subsides, and early in the night a light breeze springs up from 
the mountains toward the lower levels. At the summits of the 
mountains the winds are generally from the west, and during the 
winter and spring are frequently very strong.

. TEMPERATURE

The wide range of altitude in the upper Colorado River Basin 
causes a correspondingly wide range in temperature, as shown by the 
following tables. All the stations listed in these tables are in Colo­ 
rado except Moab, Utah.

Mean monthly temperatures (?#.) in upper Colorado River Basin 

Exclusive of Gunnison and Dolores Rivers

Station

Breckenridge. ........
Asheroft.    .. .....
Fraser ................

Eagle __    .. ..... 
Collbran .............

Moab.... _ .........

County

Hnmmit
Pitkin _ ...........

Eagle      .......

Garfleld.. ...........

 o 
"*"" 3?
T'S

9,530
9,500
8,670
7,950
6,590 
6,000
5,110
4,870
4000

|
16
18
11
22
21 
23

24
29

February

16
19
14

24

30
33
36

1

23
26
31
32
36 
37
39
43
48

1

30
34
30
38
42
45
49

55

I
39
42
39
47
48 
54
57
61
66

ID

48
51
48
56
£5 
63
6ft
71
77

t

53
55
53
60
62
68
73
78
81

j
53
55
50
59
62
67
71
69
80

I

47
48
45
55
55

62
66
69

October

36
38
34
43
43
48
50
53
58

November

26
29
2?,
33
33 
36
37
29
43

j
19
12
19
IS 
24
25
28
30

Gnnnison River Basi«

Whftepine   ........
Crested Butte ___
Lake City. .. ......

Gunnison .....
Cedaredge   .......

Paonia ...............
Delta................

.. do.. _ .........
Hinsdale ............
Gunnison.

..... do..............
Delta... ............

Delta ............... 
.. _ do __ . _ ......

10,000
8,870
8,680
8,120
7,680
6,180 
5,800
5,680 
4 970

15
11
17
15
7

26 
24
26
25

1ft
11 5
19
19
12
30 
31
32 
32

23
23
29
28
26
39
40
40
41

32
31
38
36
39
47 
49
48 
50

39
42
47
45
47
55
58
57 
59

49
51
55
54
58
64 
fiS
65
68

53
56
fil
59
61
70
7ffl
71 
74

53
M
60
58
fiO
68
68
69
7?,

46
4fi
54
51
52
60 
61
62 
«3

SB
36
43
41
41
49 
49
50 
50

26
25
32
30
W
38 
37
40 
39

14
12
17
17
11
27 
2«
27 
26

Dolores River Brain

Tdlnride... ..........
6,960
6,750

flfi
21

30
24

37
28

An

36
52
45

62
S4

68 56
59 57

SB

51
4ft
41

37
32

30
23
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Mean monthly maximum and minimum temperatures (°F.) in upper Colorado
River Basin

Exclusive of Gwinisoa and Dolores Elvers

Station

Asbcroft .............

Fraser   ______

Marble. ___ . ......

Eagle ................

Collbran.. __ ......

Grand Valley ........

Moab ................

County

Pitkin........ ......

Grand

Gunnison _ ... .....

Eagle __ . .........

Mesa ................

Garfield.... .........

Grand ...

 o
*" s
 * * w
I I '""*'

-4

9,530

a luwi

8,670

7,950

6,590

6,000

6,110

4,570

4,000

1
3

K»

/30
1 1
/ 30
1 *
{ I
/ 36
» 7
f 36 
1 6
/ 35
1 n
/ 38
( J.&

/ 36
1 Ib

117

£

30
1

32

29

38

39 
9

41 
16
43
17
43
22
49
a

f5s§
37

37
11
36

4 
45
16
49 
22
50 
24
54
25
55
32
62
d2

a
p! <}

44
16
47
20
46
16 
53
26
57 
2fi
60 
32
66
33
66
40
72
39

&OJ

%

S3

57
27
55

62
o/
64

68
38
75
40
74
47
81
46

a>
3
Hs

65
Oil

69
34
66

73
o7
74 
36
79 
46
85
47
86
56
91
53

1.4

Hj

70
O/

72
OO

70
OO

77

82 
42
85 
52
91
Oil
91
64
95
60

I
cJ

*4

70
oO
70
OO

69

76

81 
42
83 
51
89
51
89
62
93
58

s

t
*"

64
£8
65
ot
62

62
36
74 
36
75 
43
80
43
80
53
84
yo

1
t§

<i

52
20
52
23
61
17
47

62 
24
63 
32
67
oi
66
40
70

I
1
o
fc

41
10
42
12
40

47
17
51 
16
50 
23
53
«#

62
29
56
27

*'

'1*

W

Q

30
0

28
5

26
-5 
34

4
24 

3m
12
88
1*

38
17
42
18

Gunnisom River Basin

Whitepine ...........

Crested Butte ........

Lake City.............

Sapinero (near).    .

Gunnisoa __ .......

Cedaredge ...........

Montros* ____ .

Faonia ............... 

Delta __ ...........

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

Gunnison...... ..

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

Delta   .. ..........

Delta........ ___ . 

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

10,000

8,870

8,680

8,120

7,680

6,180 

5,800

5,680 

4,970

28
1 

26
-4
32

1 
26

24
-9 
39 
13 
36
12

' 37 
14 
38
11

30
2 

30

35
3 

30
6 

29
-4 
42 
17 
44
19 
43 
20
45
17

36
10 
38
10 
43
14 
40
16 
41
10 
52 
25
53
27 
53 
28 
57
26

44
19 
46
20
52
25 
50
25
57
22 
63 
32 
62
34 
63 
35 
69
34

53
25
57
£9

60
34 
59
ol
67
*O

72 
39 
70
41 
71 
40
77
41

65
Oa

68
35
71
38 
70
OO

76
35 
81 
46 
81
48
82 
47 
88
47

69
38 
73
40
76
47
75
$z 
80
*J»

86 
53 
86
54 
88 
64 
94
54

67
do 
73
38
74
47 
74
42
78
41 
85 
52 
84
52 
85 
54 
91
52

62
01

64
30 
68
40
67
35 
72
a&
76 
44
77
45 
77 
46 
83
42

61

55
19
57
£8

56
25 
62
£i\.
64 
34 
64
OO

65 
35 
69
ol

89
12 
46

47
io
44
16 
42
17 
52 
25 
51

54 
28 
56
£L

21
0 

81
-5 
31

27
6 

26
-6 
39 
15, 
38
14 
38 
18 
39
JL&

Dolores River Basin

Dolores ..............

San Migoel. .......
6,860

6,750

/41
112 
f 36
1 7

43
16 
38

9

52
24 
42
14

57
27 
61
23

69
35 
60
30

80
44 
72
96

84
52
75
42

82
49 
73
40

76
41 
68
34

64
01

56
25

53
21
48
16

4C
It
se
t

Not only is there a wide variation in monthly temperature through­ 
out the basin, the mean maximum ranging from 70° at Whitepine to 
95° at Moab, and the mean minimum from   9° at Gunnison to 17° at 
Moab, but there is an even greater diurnal variation at each station. 
This diurnal variation ranges from 25° to 40° throughout the year 
and is practically the same for all stations, being from 25° to 30° 
during the winter and from 30° to 40° during the summer. This 
variation is due to the high altitude, absence of clouds, and low 
relative humidity, which cause the sun's rays to have a greater heating 
effect during the day time than in more humid regions at lower 
altitudes. At night the radiation from the earth and the lowest 
stratum of air is also greater, causing a greater drop in temperature^
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The maximum temperature recorded in the basin was 109°, at Delta, 
and the minimum  47°, at Gunnison.

The wide variation in temperature causes a correspondingly wide 
variation in the growing season throughout the basin, which is indi­ 
cated in the following table:

Average periods between killing frosts in upper Colorado River Basin 

Exclusive of Gunnison and Dolores Rivers

Station

Nast  .............

Blue Valley Raneb~ 
Marble .
Eagle          
CoUbran     __ . 
Sflt... ..............
Grand Valley
Palisade      ... 
Grand Junction .....

County

Summit . _ .
Pitkin... ..........
.....do  ..........

-___.do._  ........
rhinnison,..,.., , ...
Eagle     __ ... 
Mesa .............. 
Qarfield  _ .....

.....do.............
Mesa     .......
.....do  ..........

Alti­ 
tude 
(feet)

9,530 
9,500 
9,060 
8,670 
8,000 
7,950 
6,590 
6,000 
5,430 
5,110 
4,730 
4,570 
4,000

Num­ 
ber 
of 

years 
of 

rec­ 
ords

20 
20 
11 
12 
6 
9 
6 

22 
13 
20 
9 

31 
28

Date of last killing 
frost in spring

Average

July 15 
June 28 
June 23 
July 25 
June 13 
June 15 
June 11 
May 19 
May 10 
May 3 

, May 4 
Apr. 19 
Apr. 26

Latest

July 31 
July 28 
July 12 
July 31 
June 29 
June 27 
June 29 
July 3 
June 19 
May 27 
May 26 
May 14 
June 17

Date of earliest 
killing frost in 

autumn

Average

Aug. 1 
Sept. 1 
Sept. 8 
Aug. 7 
Sept. 2 
Sept. 7 
Sept. 4 
Sept. 29 
Oct. 3 
Sept. 29 
Oct. 11 
Oct. 20. 
Oct. 4

Earliest

Aug. 1 
Aug. 1 
Aug. 18 
Aug. 1 
Aug. 13 
Aug. 7 
Aug. 22 
Sept. 12 
Sept. 15 
Sept. 11 
Sept. 15 
Sept. 14 
Sept. 12

Aver­ 
age 

Bum* 
ber 

of days 
be­ 

tween 
kill­ 
ing 

frosts

35 
65 
77 
13 
81 
84 
85 

133 
146 
149 
160 
184 
161

Gunnison River Basin

Whitepine .
Crested Butte.. ..... 
Lake City ...........

OllTllison . . .
X5edaredge    ......

Paonia       ... 
Delta ...............

OlinnlSOn ., ,  
.....do.............
Hinsdale

.....do ___ .....
Delta.............

Delta... ___ .... 
.....do............

10,000
8,870 
8,680
8,120
7,680
6,180 
5,800
5,680 
4,970

8
12 
10
18
29
21 
30
18 
28

July 2
July 17

June 25
May 15

May 8 
May 11

July 9
July 31

July 5
July 28
June 5

June 2

Aug. 15
Sept. 17
Sept. 15
Sept. 2
Sept. 28 
Oct. 1
Oct. 13
Sept. 28

Aug. 22
Aug. 1 
Sept. 6
Sept. 6
Aug. 1
Sept. 10 
Sept. 14
Sept. 21 
Sept. 11

84
29 
67
91
69

121 
145
157 
140

Dolores River Basin

Dolores .............
Telluride     ...... San Miguel __ ..

6,960
6,750

8
15

May 24
July 27

Oct. 1
Sept. f>

Sept. 21
Aug. 17

132
73

PRECIPITATION

For the high mountain areas, the region of greatest precipitation, 
few records are available; and it is necessary to augment these with 
estimates of precipitation based on the many records of measured 
run-off of the mountain streams, to which have been added the losses 
due to transpiration and evaporation from vegetation and the per­ 
colation that does not reenter the streams.

In preparing the rainfall map (pi. 1) all. available precipitation 
records of the Weather Bureau were utilized. The snow-scale read­ 
ings were expanded to full-year records by comparison of monthly 
percentages with records at near-by precipitation stations. In addi­ 
tion each run-off record of a mountainous area was used by adding 
to the mean run-off expressed in depth in inches a quantity repr*- 
senting annual losses between precipitation and run-off. This 
quantity, which was taken as 15 inches, was based on extensive,
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experiments carried on £y the Forest Service and the Weather Bureau 
at the Wagonwheel Gap experiment station 7 and was roughly 
checked by the writer through a comparison of measured precipitation 
and run-off in the Pikes Peak region. It is obvious that for plains 
areas where the annual precipitation is 15 inches or less the constant 
loss of 15 inches does not apply. For these areas there is no definite 
relation between precipitation and run-off, the run-off depending 
wholly upon the intensity of the precipitation.

Each drainage basin for which run-off records are available was 
analyzed by percentages between each 1,000-foot contour. The 
results of these analyses and the mean annual precipitation are 
given in the following table.

Analyses of drainage basins and mean precipitation in upper Colorado River Basin

Station

COLORADO RIVER BASIN 
ABOVE GUNNISON RIVER

Colorado River near Grand 
Lake  - -________ _-.

Grand Lake Outlet _____
North Inlet to Grand Lake__ 
Fraser River near West Por­ 
tal  _______-_ _____-.____

Williams River near SeholL.

Tenmile Creek at Dillon _____ 
Eagle River at RedcliflL. _
Turkey Creek at Reddifl _ 
Homestake Creek near Red- 

difl.___.______._. __________
Roaring Fork at Aspen  ... 
Maroon Creek near Aspen _ 
Castle Creek near Aspen ____ 
Fryingpan Creek at Thomas- 

vflle- _____ __- __ __
North Fork of Fryingpan 

Creek near Norrie ____
Crystal River at Marble _____ 
Snowmass Creek at Snow-

Plateau Creek Hear CoUbran.
GUNNISON RIVER BASIN

Tomichi Creek at Sargents.. 
Quartz Creek at PitMn______ 
Sapinero Creek .at Sapinero. _ 
Lake Fork at outlet of Lake

Uncompahgre River at

Uncompahgre River below

Canyon Creek at Ouray _____ 
Leroux Creek near Lazear... 
Cimarron Creek at Clmar-

Crystal Creek near Matter _ 
Kahnah Creek near White-

DOLORES BIVER BASIN

San Miguel River near Fall 
Creek, __________

Drain­ 
age 
area

(square 
miles)

101
79 
47

28 
141 
129 
109
74 
27

64. 
109 
42
62

175

42
77

95
88

165 
66 

113

102 

44

76 
26
55

200 
26

55 

172

Per cent of drainage area between 1,000-foot 
contours

Below 
9,000

18 
9 
5

0 
20 

2 
2 

2 
5

2 
5 
5 
2

7

3 
5

40 
24

3
1 

43

1 

6

5 
5

44

33 
22

21 

19

9,000- 
10,000

28 
19 
23

10 
26
27 
34 

4
57

35 
15 
16 
16

23

26
17

15
47

35
27 
37

7 

6

7 
9 

26

22
63

78 

27

10,000- 
11,000

33 
33 
36

6 
31 
28 
23 
42 
30

16 
34 
36
25

31

31 
26

17 
28.8

33 
40 
18

22 

22

22 
17 
30

30 
15

0 

24

11,000- 
12,000

20.4
31 
28

} 
19 
31 
35
28 

8

35 
28 
22 
39

28

34 
26

17 
.2

25
28 
2

29

38

34 
34 
0

9 
0

0 

14

12,000- 
13,000

0.6 
7.9
7.8

21 
4 

12 
5 
6 
0

11 
15 
19 
16.5

9

6 
23

10.4 
0

4 
4 
0

35 

26

28 
28 
0

6 
0

0 

11

Above 
13,000

0.0 
.1 
.2

.0 

.0 

.0 

.1 

.0 

.0

1
3 
2 
1.5

2

0 
3

.6 
0

0 
0 
0

6 

2

4 
7 
0

0 
&

0 

5

Mean 
apn'tfli 
run-off 
(depth 

in 
inches)

21 
22 
25

23 
17 
14 
19 
13 
13

22 
24 
29 
23

21

20
44,

18 
19

6 
11 
10

17

28

30 
33 
!9

10 
If

IS

14

Mean 
annual 
precipi­ 
tation 
«depth 

in 
inches)

36
37 
40

38 
32 
29 
34 
28 .28'

27 
39 
44 
38

36

35 
59

33 
34

21 
26 
25

32 

43

45 
48 
34

25 
84

28 

20

» Bates, C. G., and Henry, A. J., Streanvflow experiment at Wagonwheel OaR Ootoj J4ijataIy,We«HMr, , 
Rev., Suppl. 17, p. 42,1922.
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The mean precipitation for a drainage basin having been determined^ 
computations of precipitation between each pair of 1,000-foot con­ 
tours were made. For this purpose a precipitation record was usually 
available near the lower end of the basin and one or more expanded 
snow-scale records at higher points. In the computations the 
precipitation was increased with altitude in such a way that the sum 
of the products of precipitation at the mid-points between contours 
multiplied by the percentages of the total area lying between the 
corresponding, contours approximately equaled the mean precipi­ 
tation.

The computations for the drainage basin of the Roaring Fork above 
Aspen may be given as an illustration. As the mean annual precipi­ 
tation at Aspen (altitude, 8,000 feet) is 18 inches, and as the snow- 
scale readings at an altitude of 10,000 feet indicate a mean annual 
precipitation of 30 inches, the following computations were made:

Computation of precipitation in basin of Roaring Fork above Aspen

Altitude (feet)

13,000-14,000.......... .............. _.._____._____......__  .I ..  
12,000-13,000 _______________________________ . ........
11,000-12,000 __________________________ . ________ -
10,000-11,000 ___________ . ________________________
9,000-10,000 ______________________________________

Per <jent 
of area

0.03
.15
.28
.34
.15
.05

1.00

Assumed 
precipi­ 
tation 

(inches)

60
55
45
35
25
IS

Product 
(inches)

1.80
8.25

12.60
11.90
3.75
.80

39.20

The assumed figures for precipitation were then plotted on the top­ 
ographic map at altitudes midway between the corresponding 1,000 
foot contours, and lines were drawn to connect points of equal pre­ 
cipitation for each 10-inch difference. Below 20 inches, an interval 
of 5 inches was used. At the lower altitudes, where stations are 
maintained, the lines of equal precipitation were based directly on 
the precipitation records.

The mean annual precipitation ranges from 10 inches in the shel­ 
tered valleys to 50 inches or more at the higher altitudes of some 
mountain areas. In general, the areas of highest precipitation are 
not on the Continental Divide, but on those mountain masses that 
form the western edge of the Rocky Mountain system, such, as the 
high divide between the Colorado and White Rivers east of Meeker, 
the Elk Mountains west of Aspen, and the San Juan Mountains in 
the southwest corner of the basin. Along the Continental Divide 
the only area having an annual precipitation of 50 inches is a narrow 
strip near Corona, at the head of the Fraser River. The relatively 
smaller precipitation along the Continental Divide is due not so 
much to lower altitude as it is to the fact that the mountain masses
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farther west intercept the storms from the Pacific and receive the 
greater part of their moisture. The area of lowest precipitation com­ 
prises the lower parts of the Uncompahgre and Gunnisofi Valleys, 
reaching from Montrose to a point between Grand Junction and 
Fruita. Within this area Delta has a 36-year mean of 7.84 inclies 
and Grand Junction a 32-year mean of 8.30 inches. T&e valley of 
the Colorado from the Green River to the Roaring Fort and from 
State Bridge to the east end of Middle Park has an anmaal precipi­ 
tation of less than 15 inches. Other areas having similar
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ANNUAL .PRECIPITATION 5 YEAR PROGRESSIVE MEANS 

FIGURE 1. Varfeetan in amaal precipitation at Meeker, Grand Junction, and Maacos, Colo.

tation are the Gunnison Valley from Sargent to lola, the Blue River 
Valley below Dillon, the lower Eagle River Valley, ,and the lower 
end of the Dolores River Basin in San Miguel and Montrose Counties. 

The longest precipitation records in or adjacent to the basin are 
those obtained at points in the western part, there being none in the 
upper part of the basin comparable to these in length. To show the 
annual variation of precipitation records at Meeker, Grand Junction, 
and Mancos have been used, and for each station the yearly means 
and progressive 5-year means have been plotted. (See fig. 1.) The
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resulting graphs show that the precipitation in the period from about 
1898 to 1905 was the lowest recorded, the lowest 5-year mean at 
Meeker being 84 per cent of the 33-year mean, at Grand Junction 76 
per cent of the 35-year mean, arid at Mancos 70 per cent of the 21- 
year mean. These percentages indicate that the deficiency in 
precipitation during that period was more acute in the southern part 
of the basin than in the northern part. It appears probable that the 
precipitation for the period 1898 to 1905 was also low throughout the 
upper basin, although records to prove this inference are lacking. 
A study of the variation in annual run-off of streams in the Colorado 
River Basin 8 shows that the streams rising in the central mountain 
region have a smaller annual variation than those rising on the 
western edge, and this fact indicates that the annual variation in 
precipitation is correspondingly less,

The seasonal distribution of precipitation is fairly uniform. From 
40 to 50 per cent occurs from December to April, and from 30 to 35 
per cent during the irrigation months, June to September. The 
winter precipitation is in the form of snow, which constitutes the 
great natural reservoir for stream flow during the summer. The 
summer rainfall takes the form of showers, occurring usually in the 
afternoon and frequently accompanied by electrical disturbances. 
In the western foothill region particularly in the upper Uncom- 
pahgre River Valley and on the slopes of the Uncompahgre Plateau, 
Grand Mesa, Grand Hogback, and Book Cliffs the showers occa­ 
sionally reach "cloudburst" intensity.

EVAPORATION

AVAILABLE RECORDS

Records of evaporation are available for 19 points in and adjacent 
to the Colorado River Basin, and records have been computed for 
Lander, Wyo., adjacent to the upper Green River Basin. The former 
represent evaporation measured in pans of different sizes either set in 
the ground, resting on top of it, or floating in ponds and reservoirs. 
None of these records represent directly the evaporation to be 
expected from a reservoir surface; each has to be corrected by an 
amount depending upon the type of pan. So far as the writer knows, 
the only comprehensive experiments carried on to determine the 
proper reduction factors for pans of various diameters, depths, and

8 Follansbee, Robert, Variation in annual run-off in the Eocky Mountain region: U. S. Oeol. Survey 
Water-Supply Paper 520, pp. 1-14,1923.
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immediate surroundings were those made by the Office of Public 
Roads and Rural Engineering in Denver during 1915 and 1916.6 In

the varying dimensions and surroundings most commonly used. In 
addition, measurements of evaporation in a 12-foot pan were made, 
as these were considered to represent closely the evaporation from a 
reservoir surface. Although the investigation lasted only from 
November, 1915, to November, 1916, it was carefully made and" 
determined the relative effect of the different pans under conditions 
existing at the open air laboratory in Denver, The comparison 
between a class A Weather Bureau pan 4 feet in diameter and the 
12-foot pan has been checked by .observations made by the United 
States Geological Survey in the Escalante Valley, near Milford, Utah, 
since the summer of 1925.

By means of the coefficients determined during the Denver inves­ 
tigation, the records in and adjacent to the Colorado River Basin 
have been reduced to reservoir equivalents. The mean monthly 
equivalents for each station, together with observed temperatures 
and wind velocities, so far as available, are also presented in the following 
table. The records of temperature and wind velocity, except for 
Farmington, which were based on Weather Bureau records at Albu­ 
querque, were taken close to the evaporation pan, the anemometer 
being only a foot or two above the ground. They are not directly 
comparable with records at regular Weather Bureau stations, which 
are usually taken on the tops of buildings from 35 to 60 feet above 
the ground. Temperatures at the higher positions do not differ 
widely from those near the ground, but comparisons of wind velocity 
show wide variations between the two positions. (See table on 
p. 39.) The reservoir equivalents represent gross quantities from 
which precipitation has not been deducted. For example, if the 
water surface in the pan shows no change since the last visit, and the 
rain gage shows precipitation amounting to 0.5 inch, it is evident 
that the evaporation has just equaled the precipitation, and in that 
case it is recorded as 0.5 inch. Practically no records of relative 
humidity that are applicable to the atmosphere directly above the 
water surface of the pans are available, those published by the 
Weather Bureau being taken at regular stations, usually located -on 
the tops of buildings. The figures in parentheses are estimated.

* Jour. Agr. Research, vol. 10, pp. 209-242,1917.
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Mean monthly reservoir equivalents for evapor&ti&n stations in and adjacent to
Colorado River Basin

Wagonwheel Gap, Colo. (1920-1924)  

Month

ApNL......  -....-...-.... ....  .    ... .................

Annual... _ __ _ ... .... ...

Temper­ 
ature of 

*ir(°F.)

15 
18 
22 
29 
42 
58 
55 
52 
46 
35 
24 
17

34

Wind 
velocity 
(miles 
per 

hour)

1.7 
1.8 
2.2 
2.4 
2.6 
2.6 
2.2 
1.8 
1.7 
1.7 
1.5 
L4!

2.0

Beservoir «lquiv- 
alent

Inches

tn
(1. 21)
a 95):
(2.83) 
3.36 
3.04 
2.36 
2.10 
1.35 

(1.17) 
<-78)

21.77

Percent 
of annual

3.9 
8.6 
5.6 
9.0 

13.0 
15.4 
14.0
M.8
9.6 
6.2 
5.4 
3.8

UO

Prove, Utah (1908-1916,1918-19%) »

April........................  ...............................

July.............. .............................................

Annual... ___ .. __ . _ . __ . __ _ . _ _ .......

27
33
40
46
57
65
72
69
61
49
38
29

49

ao
(1.2)
1.8
1.9
1.5
1.0
.9
.9
.9
.9
.7
( fl)

1.2

. (0.68)
(.77)
2.40
2.84
3.74
4.20
4.46
3.95
2.75
1.62
.83
(.60)

28.84

2.4
IT
8.4
9.0
13.1
14.5
15.5
13. S
9.6
U.6
2.9
2.1

168

Loader, Wyo.

April... ..........    .............................. ........
May   ...         _    .    _   ______ .. __   ..

July...-..-......  ...  -.. ._..._..__ ._..._....___.-..
August _ . ___ . ________________________

October ........................................................

December ....

20
22
28
41
51
59
66
65
56
44
32
20

42

3.4
3.4
4.8
5.2
5.1
4.7
4.2
3.9
4.4
3.4
3.7
3.2

4.1

a 52
.62

1.12
2.28
3.21
4.72
6.13
5.71
3.97
1.97
1.07
.48

31.80

1.6
2.0
3.5
7.2

10.1
14.*
19.3
17.9
12.5
«.»
3.4
1.6

WO

  Unpublished records furnished through courtesy of Weather Bureau and Forest Service.
* Records by U. S. Bureau of Reclamation.
Wagonwheel Oap: Mean of records for two class A Weather Bureau stations on near-by slopes, on* 

having a northern' exposure and the other a southern exposure (coefficient, 0.66).
Provo: On vacant fity lot fully exposed. From 1908 to 1916, records taken by pan 3 feet square and 17 - 

inches deep set in ground; coefficient taken as 0.78. Class A Weather Bureau stations Installed in 1918 
(coefficient 0.66).

Lander: Records computed by Dalton-Meyer formula; description of computations given in Follansbee, 
Robert, Surface waters of Wyoming and their utilization: U. S. Geol. Survey Water-Supply Paper 469, 
pp. 323 et seq., 1923.
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Mean monthly reservoir equivalents for evaporation stations in and adjacent to 
Colorado Rwer Basin Continued

My ton, Utah (1918-1926) *

Month

January ,.
February _ ..... . . .. _ . _ . ........
March. T _ . . _ .. _ __ _____________
April....... . .. . ..  .._.....-..... ......-.-._.....
May . . ...... ......
Jun* _____________________________ ...
July ______ , _______________________________
August ____________________________ ...

November ______________ . ________ . _ ...

Annual... ... .. .. ,. ... ........^... ,. .........

Temper­ 
ature of 
air (°F.)

14 
23 
36 
46 
57 
66 
72 
70 
61 
48 
34 
20

46

Wind 
velocity 
(miles 
per 

hour)

(3.1) 
(3.6) 
43 
4.1 
3.4 
2.9 
2.4 
2.4 
2.6 
2.5 
2.1 

(1.6)

3.0

Reservoir equiv­ 
alent

Inches

(a 43) 
(.65) 

(1.68) 
4.14 
5.02 
6.94 
6.42 
5.55 
4.25 
2.48 

(L20) 
(.40)

39.86

Percent 
of annual

1.1 
1.6 
42 

10.4 
14.8 
17.0 
16.4 
13. » 
10.4 
6.2 
3.0 
1.0

100

Utah Lake outlet, Utah (1901-1M6,1823-1927)  »

January... .. ... ..... _ _ .. ... _ _ . .. _ _ . _

March ...
ApriL. __ . ___ .-....- ---......... ._..._.... ._.........
May. ........ ...... . . _ _ ... . . ...

July.... ______ . _ .......................................

September.. ..... . . _ _ . . ... . ... ...
October.             . .................................

December. ........ __ . .. _ ..... ___ . _ . ............

Annual.... ...... ... ...

26
31
39
48
56
65
72
69
60
50
40
27

49

(3.0)
(4.5)
6.4
5.5
6.4
5.0
4.0
4.4
4.4
3.8
3.4
3.3

4.5

(0.80)
(1.10)
1.SS
3.42
5.30
6.57
7.06
6.10
482
2.80
1.10
(.80)

41.85

2.2
2.6
4.5
8.2

12.6
15.8
16.9
14.5
11.5
6.7
2.6
1.9

100

Santa Fe, N. Mex. (1913-1914,1916-1927)

February.
March ".._. ...
April-          .. ..   .   .   .      .   .   . .......
May .......   ____ _ _ _ _ ______ .. . .....
JtlrIB. -............-..-.,.._-..._..._............. ... .......
Jory........... _ .. .....-. ,.......... .-...........-.. -
August. _ .... .

Annual

30
34
38
46
56
66
60
66
61
50
40
30

49

2.7
3.1
3.5
3.7
3.4
2.9
2.0
1.7
1.8
2.2
2.5
2.5

2.7

1.09
1.52
2.73
4.18
5.07
6.90
5.84
5.23
4.41
3.35
1.97
1.01

44.20

2.5
3.4
6.2
9.5

13.5
15.5
13.2
11.8

'10.0
7.6
45
2.3

100

* Eecords by U. 8. Indian Service.
* Records by water commissioner.
* Eecords by U. S. Weather Bureau
Myton: Glass A Weather Bureau station (coefficient, 0.66).
Utah Lake outlet: From 1901 to 1906, records taken by pan 3 feet in diameter and 3 feet deep sunk 3 feet 

in ground a few feet from ̂ hore of Utah Lake at pumping plant 5 miles southwest of Lehi (coefficient, 0.80). 
Beginning 1023, Class A Weather Bureau station on island in Jordan River 300 feet north of lake shore 
(coefficient, 0.66).

Santa Fe: Eecords 1913-1014 taken by floating pan in reservoir 1 mile west of city (coefficient, 0.91). 
Class A Weather Bureau station established in open space on edge of city in 1916 (coefficient, 0.66).

46013 29  4
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Mean monthly reservoir equivalents for evaporation stations in and adjacent to 
Colorado River Basin Continued

Farmington, N. Mex. (1915-1927) /

Month

February _____________ .. _______________

April...............                  .  

July............................................................
August -
September ___________________________ ._

Annual... _ . ____ . _ . ... _ . __ _

Temper­ 
ature of 
air (°F.)

36
41 
48 
55 
64 
71 
75 
72 
65 
55 
44 
37

55

Wind 
velocity 
(miles 
per 

hour)

Eeservoir equiv­ 
alent

Inches

0.74 
1.39 
3.05 
4.84 
6.38 

, 6.96 
7.17 
5.62 
4.38 
3.26 
1.80 
.96

46.56

Percent 
of annnp.1

1.6 
3.0 
6.5 

10.4 
13.7 
15.0 
15.4 
12.1 
9.4 
7.0 
3.9 
2.0

100

Piute Dam, Utah (1918-1927)

April..    . -             .   .   .

July........-....  ...   . ..  .....  .    ......

December.. ___ . ________________ _ .........

27
32
37
45
56
65
71
68
60
48
37
27

48

(3.4)
(3.5)
(3.8)
3.9
3.5
3^
2.7
2.7
3.0
2.9
2.8

(3.0)

3.2

(0. 94)
(1.03)
(1. 79)
4.84
6.12
7.72
7.03
6.31
5.25
3.40
1.40
(.80)

46.63

2.0
2.2
3.8

10.4
13.0
16.8
15.2
13.5
11.1
7.2
3.1
1.7

100

Nephi, Utah (1908-1927) «

April.  ..  ..    .  ..      ._  ..     

July......  .  ..  .    ._. _.  .    -

Annual...... __ _ . _ . _ _ _ . ________

(25)
(30)
(37)
45
64
64
72
70
60
50
(40)
(25)

48

(3.0)
(3.8)
(4.5)
4.3
4.2
4.0
3.6
3.5
3.6
3.7
(3.3)
(3.2)

3.7

(0.60)
(1. 10)
(2.00)
3.50
5.78
7.87
8.51'
7.95
5.64
3.11
(1.50)
(.75)

48.37

1.2
2.3
4,1
7.4
12.0
16.3
17.6
16.4
11.7
6.4
3.1
1.6

100

-* Eecords by water commissioner. t
i Eecords by State engineer.
» Eecords by Experiment Station.
Farmington: Floating pan on slough near city (coefficient, 0.91).
Piute Dam: Class A Weather Bureau station in Sevier Eiver bottom 8 miles south of Marysvale (coef­ 

ficient, 0.66). Piute Eeservoir 500 feet south, and Sevier Eiver 200 feet southeast.
Nephi: Circular pan 6 feet in diameter and 2 feet deep sunk 18 inches in ground at cooperative experi­ 

ment station, 5 miles south of Nephi (coefficient, 0.90).
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Mean monthly reservoir equivalents for evaporation stations in and adjacent to 
Gotorado River Basin Continued
Mem Experiment Farm, Ariz. (1917-1927)*

Month

March ______________________________
ApriL....................................................... 

June _______________________________
July.... .......................................................

December..    .. _____ . ________________ ...

Anti^l , ,-,...,.. ...

Temper­ 
ature of
air (°F.)

49 
54 
57 
63 
72 
82 
87 
84 
78 
68 
57 
50

66

Wind 
velocity 
(miles 
per 

hour)

1.6 
1.9 
1.9 
2.0 
1.8 
1.6 
1.5 
1.1 
.9 
.9 

1.3 
1.6

1.5

Reservoir equiv­ 
alent

Inches

1.85 
2.36 
3.70 
4.97 
6.70 
7.33 
6.99 
5.46 
4.13 
3.07 
2.18 
1.71

50.45

Percent 
ofaaaaal

3.7 
4.7 
7.3 
9.9 

13.3 
14.4 
13.9 
10.8 
8.2 
6.1 
4.3 
3.4

100

Yuma evaporation, Ariz. (1917-1927)*

April .... ...
May ___ .. ________________________ ...

July
August ..... .

October....    .. _ . ___   .... ____ . _______  

Annual T ,. .

51
56
59
65
71
80
87
86
80
69
58
52

68

1.3
1.5
1.7
1.8
1.2
1.0
1.2
1.4
1.2
1.0
1.0
1.2

1.3

2.10
Z76
3.98
5.02
5.80
6.23
7.03
6.82
5.38
3.68
2.33
1.83

52.96

4.0
5.2
7.5
9.5

10.9
11.7
13.4
12.9
10.2
6.9
4.4
3.4

100

Roosevelt Dam, Ariz. (1916-1927)*

January- _ ..... _____   __________________

March. __________________________ . ...
April ..
May......  .-...-..-.- ..-.....-_.-.-....-. _............

July........... ......... ..  ......._.... ............. 

September __

Annual . .

48
54
58
64
74
84
87
86
80
69
58
49

68

1.4
1.5
1.8
1.8
1.8
1.7
2.0
1.7
1.4
1.2
1.1
1.3

1.6

1.50
2.16
3.47
4.79
6.89
8.23
8.07
6.90
5.70
3.71
2.27
1.42

56.11

2.7
3.9
6.3
8.7

12.6
15.0
14.7
12.5
10.3
6.7
4.1
2.6

100

  Records by Experiment Station.
* Records by University of Arizona.
Mesa Experiment Farm: Class A Weather Bureau station in alfalfa field, 1 mile west of Mesa, in Salt 

River Valley (coefficient, 0.66).
Yuma evaporation: Class A Weather Bureau station in center of alfalfa field, 1 mile west of city (coe' 

ficient, 0.66}. Colorado River 1 mile north of station.
Roosevelt Dam: Class A Weather Bureau station 1 mile east of dam and south of reservoir on steep, 

gravelly slope, having little or no vegetation (coefficient, 0.66).
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Mean monthly reservoir equivalents for evaporation stations in and adjacent to 
Colorado River Basin Continued
Agricultural College, N. Mex. (19J&-1927) *

Month

February _ ._ ... _ ..   ....

April
May...........................................................
June... _ . __ ... _ . __ .. ________________ ....
July

December _ __ _

Temper­ 
ature ol 
air (°F.)

43
46 
51 
59 
68 
76 
79 
76 
71 
60 
49 
40

60

Wind 
velocity 

(miles 
per 

hour)

2.0 
2.7 
3.3 
3.2 
2.2 
1.9 
1.8 
1.3 
1.4 
1.4 
1.7 
1.8

2.1

Reservoir equiv­ 
alent

Inches

1.92 
2.91 
4.89 
6.17 
7.33 
7.71 
7.27 
6.31 
5.07 
3.91 
2.54 
1.64

57.67

Percent 
of annual

3.3 
6.1 
3,5 

10.7 
12.7 
13.4 
12.6 
10.9 
8.8 
6.8 
4.4 
2.8

100

Lees Ferry, Ariz. (1922-1927)'

January ___ .. _ . __ . __ . . .... . _ . __

July.... .....  - ....... ..--...  .._... .....-... ...
August ... . . _
September   _ .. _   __ . __ . ______________ ...

Annual..... ... . . ...

34
44
50
60
72
80
86
82
74
61
48
37

61

1.4
1.4
2.9
2.7
2.8
2.5
2.3
2.0
1.9
1.9
1.6
1.8

2.1

. 1.15
1.91
3.89
5.14
7.96
9.03
9.10
7.46
5.83
3.99

. 1.91
1.32

58.69

2.0
8.4
4.6
8.8

13.4
15.4
15.6
12.8
9.0
6.8
3.2
2.2

100

Milford, Utah (1926-27) <

March
April.... .   .    ..                

June
July... .........................................................

September... ___________________________

December __ __ , ..........................................

Annual..

28
38
41
49
m
 6
72
70
«2
48
42
25

50

(3.4)
<3.9)
<4.4)
4.6
4.9
4.8
4.2
4.8
5.2
4.0

(3.4}
(3.5)

4.3

(1.20)
(1.60)
2.42
4.15
7.40
9.70
9.27
8.86
7.10
4.35
(2.10)
(1.10)

59.15

2.0
2.5
4.1
7.0

12.5
16.4
15.6
15.0
12.0
7.4
3.6
1.9

100

  Records by IT. S. Weather Bureau. 
' Records by Experiment Station. 
' Records by U. S. Geological Survey.
Agricultural College: Class A Weather Bureau station on campus near Las Graces d coefficient, 0X56).
Lees Ferry: Class A Weather Bureau station in canyon of Colorado River 10 miles south of Utah Hne 

(coefficient, 0.66). Walls of canyon 100 and 250 yards distent, river 400 to 600 feet wide and 140 feet distance 
from pan.

Milford: .Class A Weather Bureau pan at Geological Survey experimental plant (coefficient ,0.66).
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Mean monthly reservoir equivalents for evaporation stations in and adjacent to 
Colorado ttiver Basin Continued

Willow, Ariz. (1917-W2I,1923-1925,1927)/

Month   '

January _____________________________
February _____________________________
March. _____________________________
April..... __ ...   .  .... .. __ ... __ .... __ .......
May _______________________________
June ____________________ . _ _ ___ .
July...... __ ..... ______ ............. __ ...............
August ___ __________________________
September ____________________________
October __________________ .   _ .
November ____________________________
December __________________________

Temper­ 
ature of 
air (°F.)

40
44 
48 
54 
63 
72 

.76 
74 
69 
58 
48 
41

57

Wind 
velocity 

(miles 
per 

hour)

3.7 
3.9 
4.3 
4.5 
3.5 
2.8 
2.5 
2.0 
2.1 
2.2 
2.8 
3.7

3.2

Reservoir equiv­ 
alent

Inches

2.20 
3.13 
4.98 
6.78 
7.77 
7.86 
6.79 
5.74 
5.10 
4.28 
3.18 
2.18

69.99

Percent 
of annual

3.7 
5.2 
8.3 

11.3 
12.8 
13.0 
11.3 
9.8 
8.6 
7.1 
5.3 
3.6

100

Denting, N. Mex. (1914-1927)  

March _ . ____________________________
April..................... _._....._...._...___..._ .. . ._
May... ____ ........... __ ......... __ ..... _____ .....
June ...........................................................
July...........................................................
August

October ______________________________
November ____________________________

Annual... _________ . ___ . ... ......

43
46
53
60
66
70
73
72
69
63
61
45

59

2.60
3.16
5,21
6.54
7.38
7.74
6.03
5.38
5.25
4.93
3.74
2.64

60.60

4.3
5.2
8.6

10.8
12.2
12.8
10.0
8.9
8.7
8.1
6.2
4.2

100

Elephant Butte Dam, N. Mex. (1916-1927)

January. ..... . . . ... ...

March __________________________ . ......
April . . _ _ . .
May ________________________________
June _____________ . _______ . ____ . .........
July.
August.... _ .... _ .... _ . _ . __ . . . ..... .
September ____________________________
October _____________________________

A ninal. ...... ...... ........ _ ............................

42
48
52
69
69
7»
79
78
73
63
51
41

61

3.7
4.4
5.2
5.3
5.0
4.6
3.9
3.2
3.6
4.4
3.6
3.8

4.2

1.86
2.97
5.12
6,86
8.76
9.21
8.07
7.04
5.91
5.05
2.71

  1.87

65.43

2.8
4.4
7.8

10.5
13.5
14.2
12.3
10.7
9.1
7.7
4.1
2.9

100

» Records by 17.8. Bureau of Reclamation.
* Records by State engineer.
f Records by IT. 8. Weather Bureau.
Wfflcox: Class A Weather Bureau station in alfalfa field 3 miles northwest of town in north-central 

part of Sulphur Spring Valley, which has nearly level floor 9 miles wide (coefficient, 0.66).
Deming: Floating pan in pond of considerable size (coefficient, 0.91).
Elephant Butte Dam: Class A Weather Bureau station 200 feet from reservoir, near east end of dam, 

on hill 75 feet above reservoir (coefficient, 0.66).
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Mean monthly reservoir equivalents for evaporation stations in and adjacent to 
Colorado River Basin Continued

Yuraa Reservoir, Ariz. (1903) i

Month

January    . __________________________
February ____________________________
March _______________________________
April... ......................._._..._..._...__ _...___..._...
May _______________________ ____ ......
June ...........................................................
July...........................................................
August.... ....................................................
September.. ___________________________
October. .......................................................
November. _____   ....................... . .................
December   __________________________

Annual ..................................................

Temper­ 
ature of 
air (eF.)

Wind 
velocity 
(miles 

per 
hour)

Beservoir equiv­ 
alent

Inches

3.02 
3.16 
4.80 
6.55 
8.92 
9.32 
9.78 
9.75 
8.22 
5.26 
3.46 
3.08

75.32

Percent 
of annual

4.1 
4.2
6.4 
8.7 

11.9 
12.4 
12.9 
12.8 
10.9 
7.0 
4.6 
4.1

100

Yuma citrus, Ariz. (1921-1927) »

February ......................................................
March .........................................................
April..........................................................
May
June.. ______________________________
July.... .......................................................
August _ _____________________________
September- ___________________   ..............
October. _____________________________

December.. ___________________________

Annual

54
60
63
68
77
85
89
90
85
73
63
54

72

1.7
2.4
2.8
3.1
3.0
2.9
3.2
2.8
2.3
1.7
1.6
1.8

2.6

2.73
3.74
5.38
6.95
9.37

10.33
11.44
9.94
7.83
5.51
3.53
2.45

79.20

3.4
4.7
6.8
8.8

11.8
13.1
14.4
12.5
9.9
7.0
4.5
3.1

100

* Records by University of Arizona.
' Records by J, B. Lippincott, of Los Angeles.
Yuma Reservoir: Floating pan on railroad reservoir (coefficient, 0.91).
Yuma citrus: Glass A Weather Bureau station on barren mesa 8 miles southwest of Yuma, and 100 feet 

higher (coefficient, 0.66).

A study of the foregoing table shows that at all the stations an 
average of 50 per cent of the annual evaporation occurs in the four 
months from June to September,, the extremes..ranging from 59 per 
cent at Myton, Utah, to 43 per cent at Willcox, Ariz.
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Mean annual reservoir equivalents of evaporation in and adjacent to Colorado River
Basin

[Arranged in order of magnitude]

Station

Myton, Utah _____ . ........
XJtah Lake outlet, Utah ........
Santa Fe, N. Mex    _ . .....
Farmington, N. Mex ...........

Nephi, Utah...................
Mesa, Ariz .....................

Roosevelt Dam, Ariz ...........
Agricultural College, N. Mex ... 
Lees Ferry, Ariz __ . ___ . ...
Milford, Utah _ ...............
Willcox, Ariz ____ .... .......
Denting, N. Mex ...............
Elephant iButte Dam, N. Mex_

Vnma citrus, Ariz... _ ... .....

Number 
of years 
of record

5 
18

9 
11 
14 
13 
10 
20 
11 
11 
12 
9 
6 
2 
9 

13 
12 

1 
7

Reser­ 
voir 

equiv­ 
alent 

(inches)

21.77 
28.84 
31.80 
39.85 
41.85 
44.20 
46.55 
46.63 
48.37 
50.45 
52.96 
55.11 
57.67 
58.69 
59.15 
59.99 
60.60 
65.43 
75.32 
79.20

Temperature of air
(°F.)

Pan

35 
49

46 
49 
49 
65 
48 
48 
66 
68 
68 
60 
61

57 
59 
61

72

Near-by 
Weather 
Bureau 
station

42

49

69 
72 
69 
60

50

72

Wind velocity 
(miles per hour)

Pan

2.0 
1.2

376 
4.5 
2.7

3.2
3.7.
1.5 
1.3 
1.6 
2.1 
2.1

3.2

4.2

2.4

Near-by 
Weather 
Bureau
station

4.1

7.1

5.2 
5.4 
5.2 
7.5

4.3

Altitude 
above 

sea level 
(feet)

9,610 
4,650 
5,372 
5,030 
4,497 
7,010 
5,300 
5.900 
5,119 
1,226 

127 
2,175 
3,683 
3.140 
4.960 
4,190 
4,300 
4.266 

127 
220

NOTE. Records of temperature and wind velocity at near-by Weather Bureau stations where available 
are presented for the purpose of comparison with the records taken dose to the evaporation pans.

FACTORS INFLUENCING BATE OF EVAPORATION

The rate of evaporation is governed by the difference between the 
vapor pressure of the water surface and that of the air adjacent to it. 
For any given temperature the difference in vapor pressure is dependent 
upon the relative humidity or percentage of possible saturation of 
the air. The greater the relative humidity the nearer to saturation 
is the vapor in the air, the nearer its pressure approaches the vapor 
pressure of the water surface, which is at the saturation piont, and 
the less rapidly are the water particles given off into the air as evap­ 
oration. An increase in temperature decreases the vapor pressure of 
the air and increases that of the water surface. This increase in 
difference of pressure increases the rate of evaporation. If the air is 
still, a blanket of vapor is soon formed after evaporation begins, and 
inasmuch as this blanket increases the humidity of the air, the rate of 
evaporation decreases. If, on the other hand, the wind is blowing, 
it carries away the vapor blanket, replacing it with drier air, which 
keeps down the relative humidity of the air, and the original rate of 
evaporation is more nearly maintained. Any increase in wind velocity 
beyond that necessary to keep the air dry above the water surface 
does not affect the rate of evaporation except that the formation of 
waves may throw spray into the air and thus increase evaporation 
slightly.
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COMPARISON OF RECORDS

From the foregoing discussion it is evident that the chief factors 
influencing the difference in vapor pressure of the air and water 
surface are relative humidity, temperature, and wind velocity. 
These three factors are so interdependent that it is impossible to 
make, with any considerable degree of accuracy, a comparison 
between the evaporation at different points based on a single factor.

The combined effect of relative humidity and wind velocity is 
shown by the records of the Yuma evaporation and Yuma citrus 
stations, the mean annual temperatures for which vary by only 4°. 
Although actual records of relative humidity are not available, it 
must be considerably higher at the evaporation station than at the 
citrus station, for the former is in an alfalfa field and the latter on a 
barren mesa where the absence of vegetation and a wind velocity 
85 per cent greater than at the evaporation station must cause low 
relative humidity. The effect of the difference in humidity and wind 
velocity is shown by the difference in recorded evaporation (reduced 
to reservoir equivalent), which amounts to 52.96 inches and 79.20 
inches, respectively.

The effect of relative humidity is strikingly shown by comparison 
of monthly records for different years at the same station. At 
Santa Fe the evaporation for May, 1927, was 8.08 inches, which 
is 160 per cent of the mean evaporation for that month. Temperature 
and wind movement were less than 10 per cent above normal, while 
the relative humidity, as measured at the regular Weather Bureau 
station near by, was only 56 per cent of normal.

The evaporation at the higher altitudes is influenced greatly by 
the slope on which the records are taken. The records at Wagon- 
wheel Gap (altitude 9,610 feet) are the combined results of measure­ 
ments made on a slope having a northern exposure and one having a 
southern exposure. The former receives the direct rays of the sun 
for a shorter period than the latter, and the resulting difference in 
temperature and relative humidity is strikingly shown by the evapora­ 
tion on the two slopes during the period from June to October, for 
which it is possible to measure evaporation without interference from 
freezing. The following table, covering five years' records^ shows the 
mean monthly evaporation for the two slopes.
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Evaporation (reservoir equivalent) on slopes of northern and southern exposure at
Wagonwheel Gap, Colo.

Month

June...---.......--..  ... ... - .-.. -.   .  ..  .-   
July . .  
August __ _ __ -   . -

.October              _      .. _    .   __           

Keser voir equivalent 
(inches)

Northern 
exposure

 2.91 
2.39 
1.59 
1.23 
.45

8.57

Southern 
exposure

3.82 
a 69 
3.12 
2.96 
1.89

IS. 48

Reservoirs of any considerable size »t the higher altitudes are 
.usually surrounded by slopes of both exposures, and the evaporation 
from the water surface will approximate the mean of the figures for 
the slopes.

VARIATION IN ANNUAL EVAPORATION

In the arid Southwest the factors influencing evaporation for any 
given month have a relatively small variation from year to year, and 
evaporation itself is similarly affected. The following table shows 
the percentage of mean evaporation measured each year at Elephant 
Butte Dam, N. Mex., and Mesa, Ariz.:

Variation in annual evaporation at Elephant Butte Dam, N. Mex., and Mesa,
Ariz., 1916-1927

Year

1616.       .                       
1917 ___________ . _   _________________
»18  .   .         .                
1919  ....         .               .
^^i.. .........................................................
1921 ___                   __        .
1922....                              .
1923 __                           
1924 _ .                               
1925 ___________ . ______ . ____   . __ .... __  
1926 __ .                  ..       
1927 __ --  ..                        

Elephant Butte

Evapo­ 
ration 

(inches)

65.76 
72.40 
69.66 
61.59 
66.79 
68.10 
69.40 
65.91 
64.99 
61.92 
55.55 
63.22

Per cent 
of mean

103 
110 
106 
94 

102 
104 
106 
101 
99 
95 
85 
97

Mesa

Evapo­ 
ration 

(inches)

44.21 
51.52 
51.86 
54.76 
58.63 
51.27 
52.85 
5497 
46.13 
44.17 
44.64

Per cent 
of mean

88 
102 
103 
108 
116 
101 
105 
109 
91 
87 
88

WATER SUPPLY

Mean annual discharge. Records of discharge of the Colorado 
River above the Green are available as follows:

Colorado River Bear Grand Lake, Colo. (1904-1909, 1911-1918).
Colorado River near Granby, Colo. (1908-1911).
Colorado River at Hot Sulphur Springs, Colo. (1904-1909,1910-1924,1926-27).
Colorado River near Kremmling, Colo. (1904-1918).
Colorado River at State Bridge, Colo. (1906-1908).
Colorado River at Glenwood Springs, Colo. (1900-1927).
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Colorado River near Palisade, Colo. (1902-1927). 
Colorado River at'Grand Junction, Colo. (1897-1899). 
Colorado River near Fruita, Colo. (1908-1923). 
Colorado River near Cisco, Utah (1914-1917, 1923-1927).

These records cover periods that are not directly comparable. 
To obtain a basis of comparison, the records of the Colorado River 
near Palisade have been used, As diversions for irrigation in Grand 
Valley have increased materially during the period covered by these 
records, the amounts diverted from the river just above the station 
have been added to the measured discharge, thus giving the river 
discharge above the diversions. The increase in diversions from the 
Colorado River above those for Grand Valley has been too small to 
affect the records materially. This is shown by the irrigated areas 
above Grand Valley for 1899, 76,700 acres; 1909, 150,000 acres; 
1927, 166,000 acros an increase of less than 90,000 acres.

Annual discharge, in acre-feet, of Colorado River above diversions for Grand Vattey
near Palisade, 1897-1927

Year

1897        ._..__.     .   
1898. ..  ............. ....... ........
1899...  ...............................
1900          .     .   
1901....   _____________ ....
1902...     .. _ ..................
1903. .        .... .  .
1904. ___ ... ______ . ____ ........
1905. ____ . ______________ ....
1906   _ ..... ....... ... ___ ..........
1907. ____ . ___________ ... _ ..
1908......        .            
1909   ...... ...........................
1910.                 
1911.........  .........................
1912 _____ . _____ . __ ............
1913  ............................ ......
W14.....  . . ...   .............
1915-. _____ ... _ ... _ ... __ ......
1916          .       .
1917......     .......................
1918.. _ ......... _ . ______ . _ ....
1919   ................ ................. 
1920..           .-.     .
1921... .................................. 
1922.. _____ ... _ . __ .... ___ .... 
1923                    
1924.... _ . _ . _ ....... ______ ....
1925 .... ...
1926        .    .        
1927  ____ ..... _ ...... _ . _ . .....

Mean .............................

River as 
measured

4,590,000 
2,750,000 
5,070,000 
3,310,000 
3,340,000 
2,150,000 
3,070,000 
3, 330, 000 
3, 570, 000 
4, 380, 000 
4, 610, 000 
2,810,000 
4,980,000 
3,260,000 
3, 520, 000 
5,160,000 
3,090,000 
4,970,000 
2,880,000 
4,090,000 
5, 550, 000 
4,520,000 
2,770,000 
4,720,000
4,970,000 
3,640,000 
4,360,000 
3,540,000 
3,060,000 
4,020,000 
4, 170, 000

3,890,000

Diversions above gaging 
station

Price 
and 
Stub 

ditches

7,300 
7,300 
7,300 
7,300 
7,300 
7,300 

10,300 
12,400 
14,300 
17,600 
21,300 
29,100 
16,600 
24,600 
30,500 
48,700 
35,400 
30,400 
30,800 
29,600 
26,100 
33,400

..........

..........

..........

Orchard 
Mesa 
ditch

0 
10,600 
70,200 
75,400 
89,300 
79,400 
82,800 
77,800 
80,400 
72,100 
86,400 
76,300 
90,600 
78,700

..........

..........

Grand 
Valley 
main 
canal

0 
12,600 
30,500 
52,000 
70,400 

132,000 
141,000 
144,000 
166,000 
255,000 
275,000 
266,000 
310,000 
300,000

..........

Total, 
including 

diver­ 
sions  

4,600,000 
2,760,000 
5,080,000 
3, 320, 000 
3,350,000 
2,160,000 
3,080,000 
3,340,000 
3,580,000 
4,400,000 
4,630,000 
2,840,000 
5,000,000 
3,300,000 
3,620,000 
5,280,000 
3,210,000 
5,080,000 
3, 010, 000 
4, 230, 000 
5,710,000 
4, 700, 000 
2,990,000 
4,940,000 
5,280,000 
3,880,000 
4,620,000 
3, 820, 000 
3,330,000 
4,330,000 
4,470,000

4,000,000

Per 
cent 
of 

mean

115 
69 

128 
83 
84 
54 
77 
84 
90 

110 
116n
125 
83 
91 

132 
80 

128 
75 

106 
143 
118 
75 

124 
132 
97 

116 
96 
83 

109 
112

........

  Figures rounded.
NOTE. These records have been extended back from 1902 to 1897, as follows: For 1897 to 1899 the discharge 

was taken as that at Grand Junction plus 50,000 acre-feet for the diversion of Grand Valley canal, which 
heads below Palisade. For 1900 and 1901 the discharge was taken as 175 per cent of the discharge at Glen- 
wood Springs. Beginning with 1919 the Grand Valley main canal included discharge of Price and Stub 
ditches, and beginning with 1923 it included also the -discharge of Orchard-Mesa ditch.
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The shorter records at different points on the river have been 
referred to the 31-year mean through the use of the percentages 
that the 31-year mean at the Palisade station bears to the means for 
the periods covered by the shorter records. This procedure is based 
on the assumption that the yearly variation in run-off is similar in 
different parts of the drainage basin. An inspection of Figure 2 
shows this assumption to be substantially correct.

Mean annual discharge at principal gaging stations on upper Colorado River

Point on river

  KrfcBiTnTfpg. _ . .. . ... ... ...
GienwoJDdlSprings--... _ . __     ___ ..   ___   _
Palisade  '.-   . ..
Prtdta......................^. ....... ........ j_. ......
Cisco _____________________________

Drainage 
area 

(square 
males)

101
785

2,360
4,560

  8,780
, 17, 100

24,100

Measured 
mean 

(acre-feet)

104,000
578,000

1,330,000
2,270,000
4,000,000
6,320,000

b 7 loo, 000

Percent 
of 

31-year 
mean to 
mean for 
period of 
shorter 
record

94
94
96

100
100
95
93

Computed 
31-year 
mean 

(acre-feet)

97,800
543,000

1,280,000
2,270,000
4,000,000
6,000,000
6,600,000

  Including diversions for irrigation Just above station.
* Records partly estimated for years 1918-1922.

The records for the Cisco station represent closely (he discharge 
of the Colorado River originating in Colorado, as 93 per cent of the 
drainage area above the station lies in Colorado, and the 7 per cent 
in Utah has a low unit run-off.

Variations in annual discharge. The following table shows the 
annual variation in run-off at Hot Sulphur Springs, Glenwood Springs, 
and Palisade stations, representing the upper, middle, and lower 
sections of the upper Colorado River.
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Variation in annual discharge at principal stations on upper Colorado River

Year

1897. _______________________
1898-... . . __ ............. _ . _ ..
1899......... ...........................
1900...                  
ioni
1902.......................  .............
1903                 . ______ ...
1904 . ____ ..
1905 ....  __ ........... __ .........
1906  .   _ .-.. . ...... __ .....
1907 _______________________
1908.......       ..  .. __ . .....
1909  ...-   __ .......... ____ .....
1910                   
1911......   ............................
1912.  ._            _     
1913. _________________ . ___ ..
1914............. ..........................
1915 _____ . ____________ . ........
1916 __ . _ . ..............................
1017........,.  .......... __ ............
1918 __ .............................. _ ..
1919 _______________ . ...........
1920..  . .,............................
1921..... .............. ....................
1922 _____________________ ....
1923 ______________ . _ .. .........
1924
1925........... ............................
1926 ____ . ____ . __ . ................
1927. ... __ .. _ .... __ . ..............

f _ .

Hot Sulphur 
Springs

Acre-feet

556,000 
566,000 
720,000 
343,000 
692,000

497,000 
672,000 
407,000 

1,150,000 
423,000 
469,000 
675,000 
639,000 
360,000 
689,000 
697,000 
376,000 
539,000 
492,000

656,000 
521,000

578,000

Per
cent of 
mean

96 
98 

125 
59 

120

86 
116 
70 

199 
73 
81 

117 
111 
62 

119 
121 
66 
93 
85

113 
90

Glenwood Springs

Acre-feet

2,180,000 
2,200,000 
1,510,000 
1,970,000 
2,140,000 
2,120,000 
2,620,000 
3,010,000 
1, 610, 000 
2,860,000 
1,720,000 
2,090,000 
2, 890, 000 
1,720,000 
3,000,000 
1, 730, 000 
2, 210, 000 
2,940,000 
2,780,000 
1,600,000 
2,710,000 
2,880,000 
1,970,000 
2,490,000 
2,180,000 
1,707,000 
2,570,000 
2,390,000

2,270,060

Per
cent of 
mean

96 
96 
66 
86 
94 
93 

115 
132 

71 
125 
75 
92 

127 
75 

132 
76 
97 

129 
122 

70 
119 

* 126 
87 

109 
96 
78 

113 
105

Palisade  

Acre-feet

4,600,000 
2,760,000 
5,080,000 

 3,320,000 
3,350,000 
2,160,000 
3,080,000 
3,340,000 
3,580,000 
4,400,000 
4,630,000 
2,840,000 
5,000,000 
3,300,000 
3, 620, 000 
5,280,000 
3,210,000 
5,080,000 

  3,010,000 
4,230,000 
5,710,000, 
4,700,000' 
2,990,000 
4,940,000 
5,180,000 
3,880,000 
4,620,000 
3,820,000 
3,330,000 
4,330,000 
4,470,000

4,000,000

Par 
cent of 
mean

115 
60 

123 
83 
84 
54 
77 
84 
90 

110 
116 
71 

125 
83 
91 

, 132 
80 

128 
75 

106 
- 143 

118 
75 

124 
130 
97 

116 
96 
83 

109 
112

  Includes diversions for irrigation in Grand Valley.

NOTE. Had the records at Hot Sulphur Springs covered the period from 1898 to 1904 the mean would 
have been reduced, and this would have increased the annual percentages, which are less than those for the 
longer records. Additional station records are presented as follows: Colorado River near Kremmling, 
p. 73; Colorado River near Cisco, p. 75.

The percentages in the preceding table are shown graphically in 
Figure 2. The year of lowest record was 1902, the discharge for wMch 
was 54 per cent of the mean at Palisade and 66 per cent at Glenwood 
Springs. This was in the middle of an 8-year period of which every 
year but one had a discharge less than the 31-year mean, the 8-year 
mean being 84 per cent.

Fluctuations of Great Salt Lake, which have been recorded siince 
1851,10 show that from 1885 to 1905 the mean lake level steadily 
receded, reaching in 1905 the lowest point in the 74 years. Since 
1905 the level has risen. This record indicates that throughout the 
Great Basin a prolonged period of deficient precipitation terminated 
about 1904, and this indication is confirmed by the records of pre­ 
cipitation at points in the Great Basin. As the Great Basin is 
adjacent to the Colorado River Basin, it is probable that the deficiency 
in precipitation occurred in the latter basin also and that the minimum 
of 1902 was the lowest for a period of possibly 75 years. Also, as the 
8-year period 1898-1905 occurred at the end of the period of deficient

» Woolley, R. R., Water powers of Great Salt Lake Basin: IT. S. Geol. Survey Water-Supply Paper 
617, pi. 2,1924.
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precipitation, it may be considered a minimum that will not be 
reached again for many years.
jj^HiglirWater discharge. Upper Colorado Eiver and its principal 
tributaries are not subject to floods in the commonly understood 
sense of the term. The high water is due to the melting of mountain 
snow and occurs with great regularity each year. The .following 
table shows the dates of maximum discharge at different points on

Colorado River at Hot Sulphur Sprhgs

Colorado River near Palisade

FIGURE 2. Variation in annual run-off at Hot Sulphur Springs, Glenwood 
Springs, and Palisade, Colo.

the main river and its principal tributaries, arranged in descending
order, for 1915 to 1924:
Dates of maximum discharge on Colorado River and principal tributaries, 1915-1984

Year

1Q1R

1916  , ____ ....
1O17 '
1918-.; ____ .
1Q1Q
1920 .
1921 _______ .
1922 ________ .
1923--.  . -
1924 ..............

Mean..   
  , .   i       

Colorado 
River at 
Hot Sul­ 

phur 
Springs

June 14, 15.

June 15  

Eagle 
Eiver at 

Eagle

June 17-19.

May27 ...

June 12* ...
May 38,29.

June 15 ....

June 11....

Colorado 
River at 

Glenwood 
Springs

June 14, 15.

June 15, 16.
June 9 .....

June 15, 16.

June 13 _

Roaring 
Fork at 

Glenwood 
Springs

June 13, 14.

June 14 ....

June 14. ...
June 9 .....
June 16, 17.
June 14 ....

June 14 ... 

Colorado 
Eiver near 
Palisade

June 19, 20-
June 14 ....
May 30 ...

June 16. ...
May 29 ...

June 14 ....

June 11 _

Ounnison 
Eiver near 

Grand 
Junction

June 18...-
June 14, 15.
May 22__
May 23 
June 15  
May?....
May 28 
June 7.. 

June 2   

Colorado 
River near 

Fruita

June 20.
June 15.
May 29, 30.
May 23.
June 16.
May 29.
May 29.
  June 16.

Jane 9.

  Cisco station.
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A study of this table shows that the average date of maximum 
discharge is latest at the station farthest upstream and is only a few 
days earlier at lower points as far downstream as Palisade, but for 
the Gunnison River it is about 10 days earlier. This difference 
in dates is due to the difference in mean altitude of the drainage 
basins above each point, the snow melting earlier at the lower alti­ 
tudes. The average date for the Fruita station falls between those 
for the Palisade and Gunnison stations and shows the combined 
effect of the maximum discharges at those points. The difference 
between the maximum discharge of the Gunnison River and its 
discharge on the dates of the maximum discharge at Palisade is 
so small that the discharge at Fruita would only be increased by an 
average of 1,900 second-feet if the maximum dates for the Palisade 
and Gunnison stations coincided. In years of high run-off the dates 
for the two stations are nearly the same.

At any one point on the river the date of the maximum discharge 
is dependent not only upon the depth of snow in the drainage basin 
but also upon the temperature, as a direct relation exists between 
temperature and maximum discharge. A detailed discussion of this 
relation has been given in another publication.11

That the run-off per square mile corresponding to the maximum 
discharge recorded on the larger streams is low is shown by the 
following table, which contains all the gaging-station records available 
for the upper basin except those which are too short or fragmentary 
to be of value. This low unit run-off, together with the great regu­ 
larity of high water, which prevents encroachment upon river chan­ 
nels, has resulted in little or no overflow from the principal streams, 
except during 1921 (p. 154).

Maximum recorded discharge in upper Colorado River Basin

Station

Williams River near Parshall _____________
Blue River at Dillon        ____________

Drain­ 
age 
area 

(square 
miles)

101 

785

2,360 
4,560 
8,790

17,100 

24,100

28
143 
196
129

Date

June 16,1918 

June 15,1921

June 9,1912 
June 14,1918 
June 16,1921 

/June 16,1924 
\July 4, 1884
June 19, 1917

June 13,1918
June 2,1914 
June 14, 1918 
June 14,1924'

Discharge 
(second-feet)

Total

1,840 

10,300

21,600 
30,100 
52,400 
81,000 

125,000
76,800'

820
1,680 
2,520 
1,180

Per 
square 
mile

18.2 

13.1

9.1 
6.6 
6.0
4.8 
7.3 
3.2

29.3
11.7 
12.9 
9.1

Period of 
records

/1904-1909 
11911-1918 
/1904-1909 
\1911-1927 

1904-1918 
1900-1927 
1902-1927 
1908-1923 

(-) 
/1914-1917 
\1923-1927 
/1907-1909 
\1911-1927 

1911-1917 
1904-1927 
1911-1927

a High-water mark.
u Follansbee, Robert, So me characteristics of run-off in the Roeky Mountain region: 17. 8. Geol. Survey 

Water-Supply Paper 500, pp. 27-29,1922.
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^Maximum recorded discharge in upper Colorado River B<wn Continued

Station

Snake River at Dillon _________________

Turkey Creek at RedelifL. ______ . _______

Fryingpan Creek at Thomasville ___________

Crystal River at Marble ________________

Crj^tal Creek near Maher.   _____ . _ . ___

Surface Creek at Cedaredge ______________
Uncompahgre River at Ouray »..-_ ___ ..... ......

TJncompahgre River near Colona ...  .  .........

Kahnah Creek near Whitewater ....-.....  .........

Dolores River at Bedrock   .. ___   ....... ......
San Miguel River at Naturita ........................

Drain­ 
age 
area 

(square 
miles)

90 
109 
74 

650 
27 

109

1,460

42 
62 
92 

175 
196 
210 
88 

136 
77 

440 
1,010

8,020 

295

165 
126
26 
52 
43 
44 
76 

403 
26 
55

514

2,040 
1,080

Date

June 15,1918 
June 16,1917 
June 5, 1912 
June 3, 1914 
June 13,1918 
June 18,1917

June 14,1921

June 13,1911 
June 15,1918 
June 25,1912 
June 18,1917 
May 9,1922 
May 21, 1922 
May 28,1922 
May 18, 1922 
June 19,1914 
June 9,1920 
June 13,1918

May 23,1920 

June 12,1918

June 9, 1921 
/June 16, 17,\ 
\ 1921 J 
July 13,1917 
May 29, 1921 
May 24, 1920 
Oct. 5, 1911 
June 14,1918 
June 13,1921 
June 21,1915 
June 6, 1921

May 4,1922

May 1,1922 
May 4,1921

Discharge 
(second-feet)

Total

1,170 
1,630 
1,010 
6, 760 ' 

670 
3,170

17,600

420 
1,090 
1,440 
2,780 

790 
1,110 
2,800 
1,270 
1,960 
3,760 

11,400

35,700 

6,000

792 
1,560

419 
1,420 

715 
1,980 
2,530 
4,080 

580 
1,630

7,400

5,460 
6,000

Per 
square 
mile

13.0 
15.0 
13.7 
10.4 
24.8 
29.0

12.0

10.0 
17.6 
15.6 
15.9 
4.0 
5.3 

31.8 
9.3 

25.4 
8.5 

11.3

4.5 

20.3

4.8 
12.4
16.2 
27.3 
16.6 
45.0 
33.3 
10.1 
22.3 
29.6

14,4

2.7
5.6

Period of 
records

1911-1919 
1911-1919 
1911-1925 
1911-1924 
1913-1921 
1911-1921 

(1903-190* 
U906-190& 
11911-1927 
1911-191T 
1912-1920. 
1911-1916 
1911-1920. 
1921-192T 
1921-192T 
1921-192T
1921-192T 
1911-191T 
1910-192T 
1911-192T 

[1897-1899 
U902-1906. 
11917-1927 
1905,1911- 

1921 
1917-1922
1918-192*
1917-1919- 
1917-1927 
1917-1927 
1911-192T 
1913-1927- 
1917-192T 
1911-1915- 
1918-1927 

[1895-1903. 
U911-1912: 
11922-1927 
1918-1923. 
1918-1927

* The discharge for the Uncompahgre River at Ouray was caused by the heavy rains in the San Juan, 
Mountains.

In this region the summer is a period of very light rainfall, which is 
not general but broken up into local showers by the rugged topography. 
During the spring and fall, when the precipitation is heavier, it takes 
the form of snow at the higher altitudes, so that the area subject to 
rainfall is greatly reduced. Within the last 20 years there have been 
four periods of heavy rains, which with their resulting floods are 
described on page 153.

Low-water discharge. Except for those streams whose summer 
discharge is seriously depleted by irrigation requirements, the period 
of TninmuiTTr flow occurs during the winter, when the precipitation 
take? the form of snow and practically the only source of supply is 
the ground water. As a basis for a study of the low-water discharge, 
records covering several years for 29 stations in different sections of 
the upper Colorado River Basin have been compiled. Only those 
stations which have no considerable natural or artificial headwater 
storage and whose winter records are based on current-meter measure­ 
ments have been selected.
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Mean monthly unit run-off during low-water period in upper Colorado River Basin

Station

Colorado River near Grand Lake .........
Colorado River at Hot Sulphur Springs ...

Colorado River at Glenwood Springs ___

Fraser River near West Portal ............
Williams River near Parshall .............
Blue River at Dillon ____________

Eagle River at Redclift ....................
Eagle River at Eagle ......................
Roaring Fork at Aspen.. .................

Castle Creek near Aspen _________

Fryingpan Creek at Thomasville ..........

East River at AJmont .....................

Uncompahgre River below Ouray. ........

Drain­ 
age area 
(square 
miles)

101 
785 

2,369 
4,560 

17,100 
47 
28 

185 
129 
109 
74 

650 
109 
42 
62 
77 
92

C)
1,460 

440 
295 

1,010 
8,020 

76 
55 
S3 

514 
280 

1,080

Second-foot per square mile

Decem­ 
ber

0.278 
.150 
.139 
.165 
.160 
.146 
.378 
.278 
.263 
.259 
.167 
.182 
.379 
.814 
.612 
.602 
.390 
.249 
.345 
.287 
.266 
.224 
.128 
.416 
.091 
.291 
.168 
.250 
.072

January

0.236 
.143 
.146 
.161 
.149 
.125 
.273 
.247 
.223 
.222 
.165 
.163 
.334 
.679 
.521 
.389 
.282 
.208 
.311 
.284 
.217 
.212 
.117 
.377 
.188 
.228 
.136 
.266 
.081

February

0.211 
.139 
.149 
.161 
.151 
.104 
.253 
.234 
.193 
.178 
.172 
.166 
.326 
.691 
.506 
.348 
.284 
.231 
.277 
.308 
.227 
.218 
.125 
.373 
.206 
.243 
.143 
.262 
.115

March

0.264 
.156 
.199 
.213 
.194 
.113 
.252 
.299 
.195 
.218 
.200 
.234 
.349 
.553 
.514 
.399 
.375 
.342 
.332 
.333 
.262 
.254 
.146 
.458 
.244 
.318 
.342 
.276 
.135

Mean 
annual 
run-off 

(acre-feet 
per 

square 
miie)

1,150 
743 
581 
502 
399 

1,360 
1,220 

687 
758 

1,000 
709 
724 

1,260 
1,560 
1,230 
2,360 
1,160 
1,110 

850 
687 

1,010 
624 
278 

1,580 
667

624 
807 
251

  175 square miles at upper station and 190 square miles at lower station. 
»Includes diversion to Grand Junction.

The unit records in the preceding table may be divided into two 
classes. In one class there is a continual diminution through the 
winter until the melting snow in March increases the flow. In the 
other class the December or January discharge is the lowest, and after 
that the flow increases. This classification refers to mean monthly 
discharge and not to minimum discharge for a period of a few days, 
which frequently occurs during the first sudden drop in temperature 
at the beginning of the winter.

The minimum run-off per square mile shows a wide range for the 
stations in the Colorado Kiver Basin, the limits being 0.679 second-foot 
for Maroon Creek near Aspen and 0.072 second-foot for the San Miguel 
River at Naturita. In general, the higher run-off per square mile 
occurs at stations having the greater total yearly run-off, but this 
relation is not invariable, as a study of the table will disclose. The 
winter run-off for the Crystal River at Marble, which has the highest 
annual run-off, is exceeded by that for Maroon and Castle Creek, 
both of which have a considerable smaller annual run off. The 
winter run-off of North Inlet to Grand Lake is one of iihe lowest 
recorded, but its total annual run-off is above the average. Thus it 
is evident that although total annual run-off is the principal factor 
in determining the low-water run-off, it is not the only one, because 
soil and geologic structure are also influential.
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TBANSMOUNTAIN DIVERSION®

PRESENT DEVELOPMENT

The scarcity of water in the older irrigated regions in Colorado, 
chiefly east of the Rocky Mountains, has led to the construction of 
six transmountain diversions as follows:

Transmountain diversions from upper Colorado River Basin

Ditch

Buak-Ivanhoe Tunnel ... 
Ewing. _ - ,.
Tax^m.. ...............

Boreas Pass ______

Alti­ 
tude of 
diver­ 
sion 
(feet)

10,200 
10,950 
10,500 
10,000 
10,300 
11,600

Drain­ 
age 
area 
from 
which 
run-off 
ia inter­ 
cepted

12 
5 
5 
4 
2 
2

Diversion

From^-

Ookwado River ..... 
Frytagpan Creek ....

Coehetopa Creek ....

To 

Cache la Poudre River

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

South Platte River....

Conduit .

Length 
(miles)

8 
2 
5 
2 
4 
1

>.-; ;»

Caraw'itsT
(second* 

feet)

40 
63 
10

Grand River ditch. The Grand River ditch, owned by the Water 
Supply & Storage Co., was built about 1903 to augment the flow of 
Cache la Poudre River for irrigation in that basin. It diverts water 
from the headwaters of Colorado River and carries it across La Poudre 
Pass into Long Draw, a tributary of the Cache la Poudre. The 
main ditch heads in sec. 1, T. 5 N., R. 76 W. sixth principal meridian, 
and follows the contour across the pass at an altitude of about 10,200 
feet. A secondary feeder diverts water from a! tributary stream in 
sec. 29, T. 6 N., R. 75 W., and extends northward, joining the main 
ditch at the pass. The 12 square miles of drainage area above the 
ditch is very rugged, with altitudes ranging from 10,200 to 12*,80& 
feet,

The flow in the ditch is measured near the lower end and does not 
represent the total amount intercepted. Seepage losses in the ditch 
are heavy, owing to the location of a considerable part of the ditch; 
in loose rock on a steep slope.

The average period of diversion is from the middle of May to the 
first of September. Owing to the heavy snowfall it is necessary %& 
open the ditch at the beginning of each season, and this is done by 
hand labor. It usually takes a crew of a dozen men a month to 
clear the ditch by digging a narrow trench along 5 miles of its entire 
length of 8 miles, the remaining 3 miles being covered with timber 
at points of heaviest snowfall. Very little ice is encountered, as the 
ditch head gates are closed during the winter and the water from 
cross-drainage channels is excluded. * ' *
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Diversion, in acre-feet, through Grand River ditch, 1903-1927

Year

1903........      
1904..     .........
1905... ...............
1906        
1907        
1908          
1909         
1910        
1911        
1912          
1913          
1914         
1915      .........
1916     ......   
1917          
1918          
1919         
1920         
1921    ... .........
1922.         .
1923   ....... .......
1924.... .... ...... ....
1925          
1926        .
1927     .    

Per cent of mean. 1912- 
1927        

Opening 
date

May 28

Apr. 26 *

July 1

May 15
May 30
May 23
May 13
May 20
May 16

May 22
May 18

May

968
0
0

1,980
1,250

0
768

2,970
172

1,056
1,250
1,130
1,490
2,870
1,560
1,530

1,190

10

June

i
5,340
5,810
1,630
5,050
6,660

0
8,270
4,170
6,840

' 1,660
7,140

J 3,940
 500

6,310
5,200
8,210

4,800

40

July

3,810
2,430
4,600
4,380
4,850
6,270
4,460
2,180
6,330
4,310
2,680
6,890
5,040
4,350
6,070
5,630

4-fun

38

August

2,130
426

1,090
721

1,620
1,590
1,020

618
1,790
1,810
1,170
1,970

821
2,200
1,470

980

1,340

11

Septem- 
' ber

137
0
0
0

62
366

0
0

111
300
144
162

0
904

0
0

137

1

Closing 
date

Sept. 6
Aug. 19a
Aug. 22»
Aug. 21«
Sept. 9

Aug. 24
Aug. 19
Sept. 4
Sept. 10
Sept. 9
Sept. 8
Aug. 23
Oct. 6t
Aug. 23
Aug. 24

Total 
diversion

liTlO
i oftn
6,170

12,000
12,600
16,800
15,6009'-8S»
13,400
12,400
8,670
7,320

12,400
14,400
8,230

14,500
9,940

15,200
9,130

12,400
14,100
7,850

16,700
14,300
16,400

11,400

100

' Closed for repairs. 
* 250 acre-feet diverted in April. 
' No diversion June 5-26. 
1 No diversion June 10-23.

  No diversion June 1-28.
' 75 acre-feet diverted in October.
o Mean for 16-year period 1912-1927 is 12,100 acre-feet.

The mean annual diversion of 12,100 acre-feet for the 16-year 
period (1912-1927) does not represent the total available water 
supply with the present capacity and location of the ditch, because, 
in addition to the considerable seepage losses, reservoir capacity was 
not available during the periods of heaviest run-off in May and June, 
1914, 1917, 1921, 1923, and 1924. Although no records of discharge 
of Colorado Biver tributaries near the point of diversion are available, 
the actual diversion made represents a run-off of 1,000; acre-feetrper. 
square mile from the middle of May to the first of September, which 
is slightly higher than the recorded run-off from any comparable area 
in the upper Colorado River Basin. It therefore appears that owing 
to the losses due to seepage and the inability to divert water during 
portions of the high-water period in wet years through lack of storage 
capacity, very little additional run-off is available with the present 
location of the head gates, It is proposed to extend the Grand River 
ditch 7 miles farther to Baker Gulch, This extension will intercept 
the run-off from an additional area of 12 square miles, the mean run­ 
off from which during the diversion season is estimated as 12,000 
acre-feet. ;

Rusk-Ivankoe tunnel -About 1922 A. E. Carlton, trustee.for the 
Colorado Midland Railroad stockholders, began the construction of- 
a project to divert water from the head of Fryingpan Creek to the
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:Arkansas Valley* The abandonment of the Busk-Ivanhoe tunnel by 
,tike,Colorado Midland Railroad when it ceased operation gave an 
opportunity to divert water through the Continental Divide at an 
altitude of 10,950 feet. The tunnel, which is in sec. 13, T. 9 S., R. 82 W. 
sixth principal meridian, 11 miles west of Leadville, is 10,300 feet 

Jong and has an eastward slope of 15: 1,000. It is. now used as a 
highway, but along one side Mr. Carlton has constructed a semi­ 
circular metal flume having a capacity of 100 second-feet, within A 
rectangular'timber flume. The west end of the conduit is connected 
with Lake Ivanhoe, which lies a short distance beyond the west porlaJ. 
Here a reservoir having a capacity of 1,400 acre-feet has been created 
by means of a 20-foot dam across the lake outlet. A collection 

, ditch having a capacity of 200 second-feet has been constructed to 
Lyle Creek, a distance of 2 miles. The project was placed in operation 
in 1925, when 2,000 acre-feet was diverted between May 20 and Sep­ 
tember 20. During 1926, 3,490 acre-feet was diverted between May 
21 and September 4, and during 1927, 5,630 acre-feet between May 1 
and September 10. The water is used for irrigation in the Arkansas 
Valley between Pueblo and La Junta. From a study of the run-off 
tributary to Lake Ivanhoe (p. 61) the mean animal run-off available 
for diversion is estimated as 6,500 acre-feet.

Two-possibilities exist for obtaining an additional water supply 
for the project. One is by extending the collection ditch from Lyle 
Creek to the North Fork of Fryingpan Creek, a distance of 19 miles, 
and the other by constructing a collection ditch 14 miles long to 
Fryingpan Creek. By the first plan the run-off from an additional 
area of 10 square miles would be intercepted, and by the second the 
run-off from 12 square miles. As the unit run-off of Fryingpan 
Greek is similar to that of the North Fork, the second plan appears 
to be more feasible. Records of Fryingpan Creek at Norrie (altitude 
$>84dtfeet) from 1911 to 1916 show the mean run-off from April 1 to 
September 30 to be 1,04(T acre-feet per square mile'. AbbY$"the 
proposed collection ditch the altitude ranges from 11,000 to 13,500 
feet, and the unit run-off is estimated as 1,300 acre-feet per,square 
mile, or 15,600 acre-feet for the 12 square miles. If this extension 
is constructed, the total amount available to the project for diver­ 
sion will be 17,700 acre-feet at an operating efficiency of 80 per cent.

Ewing ditch. The Ewing ditch, which is the oldest transmountain 
ditch from the Colorado Basin, was originally constructed in 1880 
for placer mining but has been used to divert water to the Arkansas 
Basin for irrigation since about 1912. It diverts water from Pi$«jy 
Creek, a branch of the Eagle River, in sec. 11, T. 8 S., R. 80- :'W! 
sixth principal meridian, at an altitude of 10,500 feet, and crosses 
Tennessee Pass, ending in a tributary of Tennessee Fork. It inter­ 
cepts the run-off from 5 square miles of bare mountain side ranging
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in altitude from 10,500 to 12,600 feet. Records of diversion through 
this ditch are available from 1916 to 1927, except for 1924 and 1925, 
and are presented in the following table:

Diversion through Ewing ditch, 1916-1927, in acre-/eet

Year

1916  . .   .
1917 . ... . .._
1918-..  ..........
W19    .  ..
1920... _ ...........
1921.   ............
1922    ...... ......
1923 _ . ____ ......
1826    .-..  ..
1927 _______

Mean         

Jan.

90
89
82
81
63
64
78
68
0

55

67

Feb.

80
80
72
73
57
58
72
(54
0

50

61

Mar.

95
84
90
81
65
68
82
74

0
65

69
3

Apr.

123
IfU
93
94
67
70
so
75
0

64

79
4

May

515
314
472
601
277
188
355
423
234
480

376
19

June

790
810
753
396
534
731
431
774
726
571

652
oO

July

280
391
269
167
207
210
148
278
283
228

245
i*

Aug.

186
187
123
108
108
109
97

163
135
117

132

Sept.

101
77
87
79
71
94
63

116
66
83

83

Oct.

100
55
80
99
67
99
58

118
74
92

84

Nov.

108
67
82
82
62
81
64

(90)
71
89

80

Dec.

Ill
61
82
85
65
77
66

/OC\

^
86

79

Total

2,680
2.320
3,280
1,850
1,660
1,850
1,NO
2,210
1,660
1,960

2,000
100

Unlike the Grand River ditch, the Ewing ditch diverts water 
during the entire year, it being possible, owing to its "small .size and 
short length, to maintain an open channel under the snow cover, 
which is not as great as in the region of the Grand River ditch. 
Although the mean annual diversion of 2,000 acre-feet represents a 
very low unit run-off of 408 acre-feet per square mile, the ditch 
diverts practically all the water passing its head gate. Much of the 
snow falling upon the barren area, which slopes toward the north­ 
west, is blown across the divide and is lost to the Piney Creek Basin. 
The low run-off from this immediate area is not favorable to an 
extension of the Ewing ditch.

Tarbell ditch. The Tarbell ditch was constructed as a partnership 
project in 1913 and first used the following year. At a point about 
in sec. 12, T. 43 N., R. 1 E. New Mexico principal meridian, it diverts 
water from Lake Creek, a tributary of Cochetopa Creek, in t&e 
Gunnison River Basin, and conveys it half a mile to the divide, 
where it is discharged into the Middle Fork of the Saguache River, 
in the Rio Grande Basin. The drainage area above the headgate is 
4 square miles of extremely rugged country ranging in altitude from 
10,000 to 13,000 feet. The annual diversion is about 2,000 acre-feet. 
Although no records of run-off are available it is believed that at 
least 3,000 acre-feet is available for diversion.

Berthoud ditch. The Berthoud ditch, also known as the Church 
'ditch, is owned by the Farmers Reservoir & Irrigation Co. It was 
built in 1909 and is used to bring water from the Fraser River Basin 
to the Clear Creek Basin. Water is diverted from First Creek about 
in sec. 34, T. 2 S., R. 75 W. sixth principal meridian, and carried 
4 miles to Berthoud Pass, crossing Current Creek. The ditch, has. & 
capacity of 53 second-feet. At Berthoud Pass (altitude 11,300 feet) 
it gives way to 462 feet of 30-inch riveted steel pipe, which empties into 
the West Fork of Clear Creek. The drainage area above the ditch,
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which is 2 square miles, ranges in altitude from 11,300 to 12,500 feet. 
Since about 1916, owing to the difficulty of keeping the ditch open 
in the extremely rugged region beyond Current Creek, only 2 miles 
of the ditch, extending from that point to Berthoud Pass, has been 
operated. This portion intercept^ the run-off from 0.9 aqmare mile. 
The following table shows the total amount diverted each year:

' Annual diversion through Berthoud ditch, 1910-1927, in aert-feet

1924. ___-   _---- 1,160 
-_--_-__-- 1,050

1910..-- ______ 420
-_-__---- 434
_ _ ______ 210

I913___ _ ______ 1, 160
__- _______ 476
__-_-_--_- 650
_____ ,. 832

1917.___________ 504
1918-,---__--_ 868

__----_-__ 476
-_---_-.-- 0
_---- J.--_- 100
____.___-_ 576

1926_____--_ No record 
_.----___- 420

Mean (exclusive of 
1923__________ 1,370 1920 and 1926) _ 660

' The quantity of water diverted each year is not the total run-off 
available. Kecords of the Eraser River near West Portal (1911- 
1§27), the drainage area of which ranges in altitude from 9,300 to 
12,500' feet, indicate a unit run-off for the period from April 1 to 
September 30 of 1,060 acre-feet per square mile. Above the Berthoud 
ditch the unit run-off is estimated at 1,200 acre-feet, or 2,400 acre- 
feet from the 2 square miles of drainage area. Owing to the: extremely 
ragged topography and the small areas whose run-off would be inter­ 
cepted by an ̂ extension of the present ditch such an extension does 
not appear feasible. . 
- Boreas Pass ditch. A small ditch diverts water from the bead of 

Indiana Creek, a tributary of the Blue River, in sec. 26, T. 7 S., R 
77 W. sixth principal meridian, at Boreas Pass (altitude 11,500 feet)f 
iat© the head of Tarry all Creek for the irrigation of hay lands in 
South Park. It was built about 1909 and diverts an average of less; 
than 4 second-feet for 90 days, or 600 acre-feet for the season.

Summary oi annual diversions. The existing diversions may be 
summarized as follows:

Mean annual transmountain diversions from upper Colorado River Basin, in acre-feet.

Gj-and River ditch. ____ _ 11, 400
Busk-Ivanhoe tunnel.________ 3, 710
Ewing ditch...___________ 2,000
Tarbell ditch..____________ 2, 000

Berthoud ditch-------------- 685
Boreas Pass ditch._____--_. 600

20, 400 

FUTURE DEVELOPMENT

.Feasibility. The six developments above described represent 
practically the limit of transmountain diversions by the relatively 
inexpensive open ditches, except for the proposed extension of the 
Grand Kiver ditch. Additional developments must be of greater 
magnitude and expense and must be made by means of tunnels and 
collection ditches leading to them.
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The need for additional water on the eastern slope has led water 
users to propose diversions from the Fraser, Williams, Blue, and 
Eagle Rivers, the only streams so situated that diversions from them 
to the eastern slope can, in the opinion of the writer, be seriously 
considered for many years to come.. The «Jfeaser and Blue River 
diversions, would be on a scale so large that they cauld only fe« 
undertaken by a municipality like Denver, where the cost of the 
project would be less of a governing factor than the necessity for 
obtaining additional water to provide for the city's future needs. 
.It therefore appears entirely probable that when these projects are 
ifinally undertaken and carried to completion, the systems will be so 
planned and constructed that they will collect about 80 per cent 
of the available water. In fact, the city's engineers charged with 
planning its future water supply are contemplating an efficiency of 
90 per cent. To obtain this high efficiency, the collection ditches' 
in earth and loose rock must be lined, and drainage ditches must be 
built along the side above the collection ditches to collect the surface 
run-off and carry it to the cross drainage channels that will empty 
into the main ditch. Provision must also be made to clean the snow 
from the ditches by machines early in the spring. The experience 
gained from the operation of the Grand River and Skyline ditchea 
shows that it will be possible to exclude during the winter the rua-off 
from the intercepted streams entering the main ditches and thus 
prevent the formation of any great amount of ice. It may also be 
necessary to cover some portions of the ditches. The storage capac­ 
ities required will depend on the capacities of the tunnels and 
ditches. Ditches on south slopes will obtain water fully two weeks 
eas-Keff than those on north slopes; the peak flow will be higher and 
its subsidence more rapid. Open ditches at lower altitudes wiB 
encounter less slide rock and will be subject to less danger from 
heaving due to frost action. The period during which w%ter can be 
diverted is taken as April 1 to September 30, as that is the average 
period during which the proposed diversions can be made without 
interference with the right of the hydroelectric plant at Shoshone, 
on the Colorado River (p. 165). In determining the available water 
supply no consideration has been given to the conflict with water 
rights immediately below the proposed diversions, as these must be 
acquired and extinguished.

Fraser River. With the completion of the Moffat water tunnel, 
which parallels the railroad tunnel at a distance of 75 feet and has an 
altitude of 9,300 feet at its midpoint, the city of Denver has planned 
to construct a system to divert water to the South Platte Basin. 
From the west portal of the water tunnel, in the NE. % sec. 10, T.< 
2 S,, R. 75 W. sixth principal meridian, two collection ditefres are tax 
be constructed, one 27 miles long reaching West St. Louis Greek, and
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the: other 9 miles long reaching North Ranch Creek, Thi& system 
will intercept the run-off from 107 square miles of drainage area 
ranging in altitude from 9,300 to 12,500 feet. From the records of 
the Eraser River near West Portal (1911-1927) the unit run-off for 
the period from April 1 to September 30 is estimated as 1,060 acre-feet 
per square mile, orlT3,000 acre-feet from the entire area. At an 
efficiency of 80 per cent, the mean annual diversion would be 90,400 
acre-feet. A study of the 31-year record of the Colorado River 
near Palisade (p. 42) indicates that the mean for that period is 94 
per cent of the 17-year mean from 1911 to 1927. On this basis the 
mean annual diversion would be reduced to 85,000 acre-feet. The 
annual variation in the proposed diversion is suggested by the follow­ 
ing table, based on the annual percentages for the Fraser River near 
West Portal and the mean diversion of 90,400 acre-feet:

Annual diversion that would have been possible from Fraser River Basin,

Year

1911   .....................
1912..........................
1913--......   .............
1914..........................
1915-   .        ... ... .
19M _ .......................
1917--...     ..............
1Q1Q

1919.  . .....................
192d.. ........................

Acre- 
feet

83,000
108 000
66,800

119,000
108,000
82,200
84,100

117 000
63,200
80,400

Percent 
of me an

93
120
75

132
12fT
92
94

130
71

Year

1921-.        ............
1922 _              ...
1923--      .     .
1924^                

 1925 __ ...... .................
1926. .........................
1927. .........................

Acre- 
feet

106,000
06,800
86,800
81,300
75,900

105.000
84,900

90,400

Percent 
of mean

118
76
98
91
84

117
94

In the year of lowest run-off during the 17-year period the diversion 
would have been only 63,200 acre-feet. To carry the maximum 
disfe&afcgfe of the wettest year, a ̂ ^|^®irse¥iiaeity of 3,100 second-feet 
would be required. However, it is possible to obtain some storage 
above the proposed diversions and thus reduce the required tunnel 
capacity. A capacity of 1,000 second-feet would have required 
annual storage as follows, in acre-feet :
1914___________ 22,200
1915,__________ 25,000
1917___________ 3,990

1918_____-__.-_ 26,900
1920___________ 552
1921________.__ 15,400

1923.
1924.
1926.

3,880
3,990
3,590

The records before 1914 are too fragmentary to determine storage 
required.

Williams River. Several surveys have been made to divert water 
from the Williams River to Clear Creek, in the South Platte Basin. 
The most comprehensive survey has been made by the city of Denver, 
which proposes to bore a tunnel 3 miles long at an altitude of 10,300 
feet. This is about the lowest altitude believed to be feasible for a 
water tunnel on this project, as the slopes on both sides of the Conti- 
nenttdl Divide are such that a tunnel at 9,300 feet, the altitude of the 
Fraser River diversion, would be 11 miles long. The west portal will
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be on Bobtail Creek, a tributary of the Williams River, and the east 
portal on the West Fork of Clear Creek. From the west portal one 
collection ditch will extend to an unnamed creek beyond McQueary 
Creek, a distance of 4 miles, and another will extend to the South 
Fork of the Williams River, a distance of 18 miles. These ditches will 
intercept the run-off from 29 square miles of drainage area, ranging in 
altitude from 1 ,400 to 12,500 feet. No records of upper Williams 
River are available, but by a comparison with the Fraser River 
records the unit run-off above an altitude of 10,400 feet from April 1 
io September 30 is estimated as 1,100 acre-feet per square niile, or 
32,000 acre-feet for the entire 29 square miles. At an efficiency of 80 
per cent the mean annual diversion would be 25,600 acre-feet. A 
tunnel capacity of 600 second-feet will be required to divert this 
quantity of water unless fetorage is provided on the western slope. 
The 31-year mean at Palisade is 94 per cent of the 17-year mean for 
1911-1927. On this basis the mean annual diversion from the 
Williams River would be reduced to 24,000 acre-feet. 
' ^Biue River. The basin of the Blue River is so situated with refer- 

.ence to the eastern slope that a number of diversions are possible. 
'Surveys have been made by the pity of Denver for diversions at alti- 
Jtudes of 10,300, 9,500, 9,112, and 8,842 feet, and the writer has made 
a preliminary study for-one at 9,800 feet. The following table shows 
"the possibilities at each of these altitudes:

Proposed diversions from Blue 'River Basin at certain altitudes

Diversion

From 

Snake Elver .........
Illinois Gulch ........
Swan River   ___ ..

Do..... ..........

To 

Halls Gulch. __ . ............
North Fork of South Platte 

River, 
 .-do....... .................

Altitude 
(feet)

10,300 
9,800 
9,500 
9,112

8,842

Length of conduit 
(miles)

Tunnel

3 
7.5 

12.9 
18.9

22.8

Ditch

26 
25 
26 
14

1

Area in­ 
tercepted 
(square 
miles)

56 
100 
181 
293

328

Mean 
annual 

diversion 
at 80 per 
cent effi­ 
ciency 

(acre-feet)

28,000 
57,000 
96,000 

169,000

197,000

« The city of Denver has proposed to construct a 4-mile tunnel to Tenmile Creek, tapping that stream 
at the mouth of West Fork, thus increasing the possible diversion by 36.000 acre-feet. The writer believes 
that eventually the need for additional water in the Arkansas Valley will be so great that water from Ten- 
mile Creek will be diverted to that drainage basin rather than to the South Platte. (For description of 
that possible diversion see p. 58.)

The quantity 'of water that can be diverted will depend upon the 
length of collection ditches built from the receiving portal of the tunnel 
along the mountain sides. As the diversion of a given quantity of 
water requires a shorter collection ditch the lower the altitude of the 
tunnel, it follows that for the same length of collection ditch the quan­ 
tity of water that can be diverted will increase with a decrease in 
altitude. The preceding table shows that for 26 miles of ditches the
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diversions would increase from 28,000 to 96,000 acre-feet with an 
increase in tunnel length from 3 to 12.9 miles. The projects requir­ 
ing tunnel lengths of 18.9 and 22.8 miles make available such large 
quantities of water for diversion that a study showing the avail­ 
able diversions on these projects if ditches 26 miles long were pro­ 
vided has not been made. As the city of Denver is the only water 
user that can afford to make a diversion from the Blue River, at least 
within the period of time that a forecast of future use can safely be 
made, and as a tunnel 12.9 miles long will yield a quantity of water 
sufficient for Denver's needs for the same period and is within the 
realm of present-day engineering practice, the diversion of 96,000 
acre-feet at an altitude of 9,500 feet has been selected for consider­ 
ation in this report. >*,

The west portal would probably be on the Swan River in tkfc 
SE. % sec. 15, T. 6 S., R. 77 W. sixth principal meridian, 1 mile below 
Tiger. Collection ditches extending from the North Fork of the 
Snake River on the north to North Barton Greek on the south would 
have a total length of 26 miles and intercept the run-off from 181 
square miles of drainage area ranging in altitude from 9,500 to 13,500 
feet. Stream-gaging records are available for the Bltie River at 
Dillon (1911-1927) and for the Snake River at Dillon (1911-1919): 
For the 9-year period 1911-1919 the mean run-off from April 1 to 
September 30 is 148,000 acre-feet, or 676 acre-feet per square mile 
for 219 square miles ranging in altitude from 8,850 to 13,500 feet. As 
the unit run-off increases with the altitude, that for the area above 
9,500 feet will be slightly greater and has been taken as 718 acre-feet. 
This gives a total run-off of 130,000 acre-feet for the 181 square miles 
lying above the collection ditches. Deducting 10,000 acre-feet for 
the portion of the Summit County Power Co.'s water Supply originat­ 
ing in the Snake River Basin above 9,500 feet leaves an available 
run-off of 120,000 acre-feet. At an efficiency of 80 per cent the mean 
annual diversion will be 96,000 acre-feet. A study of the 31-year 
record of the Colorado River near Palisade (p. 42) indicates that the 
mean for that period is 95 per cent of that for the 9-year period 
covered by the Blue and Snake River records. On this basis the 
mean annual diversion from the Blue River would be 91,200 acre-feet.

The variation in run-off that would have been available for diversion 
from April 1 to September 30 each year at an altitude of 9,500 feet 
is shown by the following table, which is based on a mean run-off of 
96,000 acre-feet and annual percentages determined from April to 
September run-off at the gaging station on the Blue River at Dillon.
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Annual diversion that would have been possible from Blue River Basin, 1911-1927

Year

1911... .._..        ....
1912 _____________ . ...
1913.--... ....................
1914....  ...................
1915 ___ . ________ .....
1916...               _
1917.-....   ...............
1918 ________ . __ . _ ... 
1919... _ ....................
1920... .......................

Acre-feet

QO Cflft

115,000
86,500

134,000
82,500
85,500

106,000
111,000

fid rton
87,300

Per cent 
of mean

86
120
on

140
Sfi

89
111
116
72
Q1

Year

1921
1QO9

1923            
1924
1925             
1926          
1927 ________________

Acre-feet

121,000
72,000

111,000
87,200
72,000

119,000
90,400

96,000

Percent 
of mean

126
75

116
91
75

124
95

In the year of lowest run-off during the 17-year period the diversion 
would have been only 69,000 acre-feet. The maximum discharge at 
the tunnel site during the years of record was 1,880 second-feet. 
With a tunnel capacity of 1,000 second-feet, the storage that would 
have been required to care for .the excess run-off is as follows:

Acre-feet Acre-feet Acre-feet
1914....__._._ 19,500 
1917_._______ 6,480 
1918..._____.. 17,000

1921.....__._._. 10,700
1923..._____- 2,050
1924...___..__ 1,930

1926...--------- 6,740

Eagle River. At Tennessee Pass, which separates the Eagle and 
Arkansas drainage basins, an opportunity is afforded for the diversion 
of water from the Eagle River. A tunnel at an altitude of 10,200 feet 
would be 2 miles long, and one at 9,800 feet would be 6 miles long. 
As the slope of the Eagle River Basin precludes the interception of 
run-off from any area comparable in size with the areas in the Fraser 
and Blue drainage basins, it is evident that for the quantity of water 
available a length of tunnel greater than 2 miles would not be war­ 
ranted. With the tunnel at 10,200 feet and 15 miles of collection 
ditches, reaching Bennett Creek on the west side and the East Fork on 
the east, the run-off from an area of 30 square miles would be inter­ 
cepted, ranging in altitude from 10,200 to 13,000 feet. Records of 
the Eagle River at Redcliff from 1911 to 1925 show the mean run-off 
from April 1 to September 30 to be 594 acre-feet per square mile. 
For the area above an altitude of 10,200 feet the unit run-off is 
estimated at 700 acre-feet per square mile, or 21,000 acre-feet for the 
30 square miles. At an operating efficiency of 80 per cent 16,800 
acre-feet could be diverted.

A low divide between the Eagle River and Tenmile Creek drain*ige 
basins makes possible a diversion at 10,900 feet by a tunnel a quarter 
of a mile long. Lowering the altitude of the tunnel 100 feet would 
increase its length to 1% miles. A ditch 3J£ miles long on the wsst 
side reaching Searles Gulch and one 6% miles long on the east side 
reaching Mayflower Gulch will intercept the run-off from an area of 
20 square miles, ranging in altitude from 10,900 to 13,500 feet. 
Records of Tenmile Creek at Dillon from 1911 to 1919 show the mean
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run-off from April 1 to September 30 to be 872 acre-feet per square 
mile. For the area above 10,900 feet the unit run-off is estimated at 
1,000 acre-feet per square mile, or 20,000 acre-feet for the entire area. 
At an efficiency of 80 per cent 16,000 acre-feet could be diverted. 
The water diverted from Tenmile Creek would be taken to the east- 
side collection ditch of the Eagle River system. The annual variation 
.that would have occurred from 1911 to 1925 in the combined diver­ 
sions proposed from the Eagle and Tenmile Basins is shown in the 
following table, which is based on a mean discharge of 32,800 acre- 
feet varied according to the variation at the Eagle and Tenmile 
gaging stations:

Annual diversion that would have been possible from Eagle River and Tenmile Creek
Basin, 1911-1925

Year

1911-...  ........ __ .. __ .
1912... _ ........... __ ....
1913-.... _    .....__._
1914...... ....... ............
1915..........................
1918--  .......... __ .......
1Q17

1918 __ - ...-.... __ .....
1919 __    ..___..__.._.

Acre-feet

39,000
42,600
25,800
41,300
23,300
31,800
04 Qftrt

41,300
24,300

Percent 
of mean

119
130
78

126
71
97

103
126
74

Year

1920-.         _..._.
1921 _ ......... ___ ........
1922__               
1923--            
1924 __        _ ........
1925--   . . _

Acre-feet

33,400
41,300
23,000
34,400
27,600
22,700

32,800

Percent 
of mean

102
126
70

105
84
69

In the year of lowest run-off during the 15-year period the diversion 
would have been only 22,700 acre-feet. Without storage on the 
western slope, a tunnel capacity of 700 second-feet would be required.

From the Palisade records it appears that the 31-year mean for 
1897-1927 is 94 per cent of the 15-year mean for 1911-1925, and on 
this basis the mean run-off available for diversion would be 30,800 
acre-feet.

Summary of future development. 'The developments just described 
may be summarized as follows:

Summary of future transmountain diversions from upper Colorado River Basin

Diversion

From

Grand Eiver ditch exten­ 
sion.

Eagle River ________
Fryingpan Creek" ____

To

South Boulder Creek.. .

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

Drainage 
area from 

which run­ 
off will be 
intercepted 

(square 
miles)

12

107 
29 

181 
»50 

17

396

Elevation 
of tunnel 

(feet)

"10,200

9,300 
10,300 
9,500 

10,200 
10,950

Length of con­ 
duit (miles)

Tunnel

6 
3\ 

12.9 
2 
2

25.9

Ditch 
\

7

36
22 
26 
15 
16

122

Annual 
diversion 

(acre- 
feet)

12,000

90,400 
25,600 
96,000 
32,800 
17,700

274,000

  Open ditch.
» Including diversions from Tenmile Creek.
« Partly constructed.
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From the magnitude of the work involved, it will probably be many 
years before these diversions are completely developed.

Effect of possible diversions onflow of Colorado River. To determine 
the effect of the possible transmountain diversions oaa the flow of 
Colorado River at various points, it is necessary to ^compute the 
anonthly quantities to be diverted. For that purpose, the period 
1911-1927 was selected for each stream so far as records were available, 
rand the monthly percentages of the entire discharge for the period 
from April 1 to September 30 were determined. These percentages 
were then applied to the mean run-off available for diversion.

Mean monthly discharge of proposed transmountain diversions from upper Colorado
River Basin, in acre-feet

Grand River ditch extension ________
Fraser River _______________
Williams River _ . _____________
Blue River.. _______
Eagle River ______________ .
Fryingpan Creek. _ ___________

April

0
2,710
1,020
3,840
1,970

885

10,400

May

1,200
17,200
4,850

19,200
9,520
4,240

56,200

June

4,560
40,700
11,000
86,500
12,500
7,440

113,000

July

4,680
18,100
5,370

21,100
5,240
3,190

57,700

August

1,440
7,220
2,050
9,600
2,290
1,240

23,800

Septem­ 
ber

120
4,520
1,280
5,760
1,300

705

13,700

fl The effect of these diversions upon the flow of the Colorado River 
is shown by deducting from the mean monthly recorded flow for the 
period 1911-1927, the computed quantities given in the preceding 
table and expressing the differences as percentages of the recorded 
flow. These percentages are given in the following tables for each 
principal gaging station above the Green River and at Yuma:

Discharge of Colorado River as modified by proposed transmowniain diversions fr-om 
basin, m percentages of measured fKscharffe

Gaging station

Kremmling 0 ________________
Glenwood Springs*. ____________
Palisade". _________   ______

April

91
93
96
98
99.3

May

85
90
94
96
97.8

June

82
87
92
95
97.8

July

78
84
90
93
97.8

August

76
83
90
93
98.3

Septem­ 
ber

77
85
91
94
97.7

  Above diversions from Eagle River and Fryingpan Creek. 
»Above diversions from Fryingpan Creek. 
»Above diversions from Grand Valley.

The effect of the proposed diversions of the flow of Colorado River 
will be a maximum at the Kremmling station and will decrease at 
points farther downstream, where the discharge is successively greater. 
Owing to the substantial uniformity of annual variation in discharge 
throughout the upper basin, it is believed that the percentages given 
in the preceding table will apply each year.

Additional possible transmountain diversions. Two additional 
large-scale diversions have been proposed, one to take water from
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the upper Colorado River Basin above Grand Lake into the Cache 
la Poudre Basin by means of a tunnel about 12 miles long and the 
other to take water from the Taylor River into the Arkansas Basin 
either by a tunnel 6 miles long at an altitude of 10,000 feet or by a 
tunnel 9 miles long at 9,800 feet. As the very heavy expense of these 
diversions would have to be borne chiefly by irrigation interests, it 
appears to the writer extremely improbable that they will be con­ 
structed for many years to come.

STORAGE

DEVELOPED BITES

The storage of water, is in an elementary stage in the upper Colo­ 
rado River Basin. The water supply of the larger streams is suffi­ 
cient without storage for the present irrigation requirements, and it is 
only on a few of the smaller tributaries that storage has become neces­ 
sary. Consequently, of the 41 reservoirs having a capacity of 500 
acre-feet or more only two exceed 5,000 acre-feet, and one of these 
was virtually abandoned before completion, owing to unsatisfactory 
physical conditions. With the exception of Lake Hope and Trout 
Lake, which are used for power, the reservoirs are used to store water 
for irrigation but are too small to carry over water from one year to 
the next. Not included in this report are numerous smaller reservoirs, 
many of which are merely earth embankments thrown across natural 
depressions in the ground surface. All available information relative 
to these sites? is presented in the following pages:

IVAITHOE' RESEBVOQt (9DF 1)

About 1922 A. E. Carlton, trustee for the Colorado Midland Railroad stock­ 
holders, constructed the Ivanhoe EesearvoiE, which lies close to the Continental 
Divide at an altitude of 10,900 feet. Lake Ivanhoe, in sees. 12 and 13, T. 9 S., 
BL 8& "W. sixth principal meridian, is drained by Ivanhoe Creek, a tributary of 
Fryingpan Creek, which in turn empties into the Roaring Fork. The original 
plan contemplated-tfie eonstrucMoti of a dam 30 feet high and 630 feet long acress 
the lower end of the lake and a dam 30 feet high1 and 30 feet long1 across the upper 
end. This would- have created a reservoir holding 1,920 acre-feet with an area 
of 100 acres. The dam has been constructed to a height of 20 feet, which affords a 
storage capacity of 1,400 aere-feeti In addition to the run-off from Ivanhoe 
Creek, an inlet ditch 2 miles long from Lyle Creek, having a; capacity of 200 second- 
feet, makes available the run-off from a total area of 5 square miles.

Kecords of Fryingpan Creek above Norris> the drainage area of which ranges
in altitude from 8,840' to 13,500 feet, indicates a unit run-off of 1,040 acre-feet
per square mile. For the-area tiibutary to Lake Ivanhoe, which is above 11,000 
feet, the unit ruff-off is estimated at 1,300 acre-feet per square mile, or 6,500 acre- 
feet from 5 square mites.

The water stored in Late Ivanboeis conveyed through the Busk-Ivanhoe Tun­ 
nel to the headwaters' of tbe Arkansas and used for irrigation in the Arkansas 
Valley between PtreMo and La jjinta.
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SPRING PARK BESEBVOIB (9DF 2)

During 1911 the Carbondale Reservoir & Irrigation Co. constructed the Spring 
Park Reservoir south of Cattle Creek, in sees. 15 and 22, T. 7 S., R. 87 W. sixth 
principal meridian. An earth dam 27 feet high and 1,660 feet long at the crest 
creates a reservoir having a capacity of 2,820 acre-feet with an area of 292 acres. 
Water is supplied by Mountain Meadows ditch, which diverts water from Cattle 
Creek in sec. 1, T. 7 S., R. 87 W., and conveys it 2 miles to the reservoir. An 
outlet ditch intercepts water brought by laterals from the Mountain Meadows 
ditch, which drains 3,000 acres lying on the mesa above the main Roaring Fork 
Valley.

The original filing for the reservoir contemplated a capacity of 22,000 acre-feet. 
It is impossible to estimate closely the available water supply for additional 
storage, as no records of run-off for Cattle Creek or comparable streams are 
available. The drainage area above the intake for the reservoir is 31 square 
miles, ranging in altitude chiefly from 8,000 to 9,QOO feet, and the unit run-off is 
estimated as 700 acre-feet per square mile. This gives a total run-off of 21,700 
acre-feet. As 7,500 acres is under ditch from Cattle Creek, of which 5,800 acres 
is irrigated, the diversion requirement for this area will be about 12,000 acre-feet, 
leaving a surplus of 9,700 acre-feet for additional storage.

GRASS VALLEY BESEBVOIB (9DG 1)

About 1910 the Antlers Orchard Development Co. constructed the Grass 
Valley Reservoir at Harvey Gap, in sec. 13, T. 4 S., R. 92 W. sixth principal 
meridian. Within 10 years before the construction of this reservoir two dams at 
the same site had failed, and special care was taken in constructing the present 
dam. At the dam site the hills forming the abutments are very steep, and the 
dam, which is constructed of earth with two layers of rock facing, has nearly its 
maximum height of 60 feet throughout its length, which is 800 feet at the crest. 
The capacity is 4,130 acre-feet, and the area 160 acres. The reservoir is supplied 
by the Grass Valley ditch, which diverts water from East Rifle Creek just below 
the falls in sec. 27, T. 4 S., R. 92 W., 7 miles above the reservoir. From the 
reservoir, which is now owned by the Farmers Irrigation Co., water is released to 
the Grass Valley .ditch, which extends a short distance beyond the reservoir and 
irrigates 3,780 acres.

ONION VALLEY BESEBVOIB (9EC 1)

The Fruitland Irrigation Co., a stock company originally formed in 1901, 
began the construction of the Onion Valley Reservoir in the valley of Onion 
Creek in sees. 7, 17, and 18, T. 50 N., R. 6 W. New Mexico principal meridian, to 
irrigate the lands of the company in the vicinity of Crawford (p. 131). The 
dam, which was started in 1903, was constructed by the hydraulic-fill method. 
Owing to the fact that water for construction was available only a comparatively
 short time each year and to financial difficulties, .the work proceeded so slowly 
that by 1911 the capacity of the reservoir was only 1,600 acre-feet. This was 
increased to 2,300 acre-feet in 1913 and to 4,770 acrepfeet in 1924, when work
 ceased. The present height of the dam is about 70 feet and the maximum length 
100 feet. It was originally intended to create a capacity of 20,000 acre-feet. 

The principal source of supply is Crystal Creek, from which water is diverted 
in sec. 34, T. 50 N., R. 6 W., and conveyed 7 miles to the reservoir by a ditch 
having a capacity of 80 second-feet. With this inlet capacity the mean annual 
run-off available for storage, based on three years' records just above the intake, 
is 15,000 acre-feet. If the inlet capacity were enlarged to take practically the 
entire flow of Crystal Creek the available supply would be about 27,000 acre-feet.
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OVERLAND RESEKVOIB (BED 1)

About 1903 the Overland Ditch & Reservoir Co. constructed the Overland 
Reservoir near the top of Grand Mesa, chiefly in sec. 23, T. 11 S., R. 92 W. sixth 
principal meridian. At this point the sources of Cow and Hubbard Creeks are 
close together, and the construction of an earth dam 45 feet high with a crest 
length of 1,300 feet has formed a reservoir having a capacity of 4,000 acre-feet. 
The drainage area of the two creeks above the reservoir is 10 square miles, and 
as this is in a region of very heavy run-off, the mean annual run-off is probably 
more than 10,000 acre-feet. From the reservoir water is released into Hubbard 
Greek and then diverted to the Overland ditch for the irrigation of 4,000 acres 
between Leroux Creek and the North Fork (p. 133).

FRUIT GROWERS RESERVOIR (9EE 3)

In 1898 the Fruit Growers Reservoir Co. constructed a reservoir on Alfalfa 
Run, an intermittent stream, chiefly in sec. 18, T. 14 S., R. 94 W. sixth principal 
meridian. It is formed by an earth dam 36 feet high with a crest length of 500 
feet and has a capacity of 3,420 acre-feet. The intake is the Alfalfa ditch, which 
diverts water from Surface Creek in sec. 29, T. 13 S., R. 97 W., 7 miles above the 
reservoir. In addition to supplying the Fruit Growers Reservoir, the intake 
canal irrigates 2,200 acres above the reservoir. The water is used to irrigate land 
between the reservoir and the North Fork of the Gunnison River near Gory.

RESERVOIRS OB GRAND MESA (9DJ 1-8,9ED 2, 9EE 1-2,4-10, 9E6 1-5)

f^The reservoirs in the Plateau Creek Basin and practically all of those in the 
Gunnison River Basin lie on Grand Mesa, which is a region of many small lakes 
at a general altitude of 10,000 feet. On the Plateau Creek side eight of these 
creeks have been converted into reservoirs having individual capacities of 500 
acre-feet or more and a total of 12,000 acre-feet. In addition, there are 45 smaller 
reservoirs having a total capacity of 14,000 acre-feet. On the Gunnison River side 
15 reservoirs of more than 500 acre-feet each have a combined capacity of 19,300 
acre-feet, and 94 smaller reservoirs have an additional capacity of 14,000 acre-feet. 
J. W. Johnson, deputy State engineer, has given the following description of the 
dams forming these reservoirs.12
Y "The dams are built across the natural stream bed and are either of earth or 
earth and rock combined. Where plenty of rock was available a heavy wall was 
built on the downstream side. * * * When rock is not used the lower slope 
is usually very steep, 1^ or at most 2 to 1. The crests are uniformly narrow, few - 
being 12 feet in width. The inside slopes vary from 2 to 1 up to 3 to 1. Most of 
them are unprotected, some few being protected by riprap. * * * Spillways 
are made by cutting a narrow trench through the natural gound so as to lead the 
overflow away from the dam. * * * Some few of the larger dams have 5 feet 
freeboard, but this is exceptional. * * * The outlets are wooden boxes pro­ 
vided with wooden or steel gates at the intake ends. The gates are ordinarily 
lifted by a vertical wooden stem operated from a tower reached by a wooden 
footbridge."

The water from these reservoirs is used by the numerous ditches that irrigate 
land in the valleys at the base of Grand Mesa.

RUBY 1EE RESERVOIR (9DM 1) !

This reservoir was constructed but abandoned owing to the great quantity of
gilt deposited.
                           i         i           

" Colorado State Engineer Sixteenth Bienn. Rept., p. 53,1913.
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N AERA8UIHNEP KKSBYQIB (MB 2)

One of the first irrigation districts formed in Colorado was the Montezuma 
Irrigation District, which contemplated the irrigation of about 60,000 acres 
lying in Montezuma Valley but irrigated from the Dolores River. About 1908 
the Narraguinnep Reservoir w was built near the upper boundary of the district, 
chiefly in sec. 4, T. 37 N., R. 16 W. New Mexico principal meridian. Aeross a 
natural depression two earth dams having a total length of 1,320 feet and a 
maximum height of 70 feet created a reservoir with a capacity of 9,300 acre-feet 
and an area of 357 acres. (For description of intake see p. 137.) From the 
reservoir water is released into the ditch system of the Montezuma Valley Irri­ 
gation Co., which succeeded the Montezuma Irrigation District in 1920. Not 
only is the water supply sufficient for the reservoir, but the company contemplates 
the creation of further storage by the construction of the Dawson Reservoir, 
having a capacity of 60,000 acre-feet.

TOTTON LAKE ((9DH 1)

Surveys for the Totton Lake Reservoir, in sec. 20, T. 36 N., R. 15 W. New 
Mexico principal meridian, were made in 1898 by the United States Geological 
Survey. A dam 33 feet high having* a length of 8,000 feet would create storage 
amounting to 9,300 acre-feet with a depth of 25 feet and have a maximum area 
of 830 acres.

About 1910 the Montezuma Irrigation District began the construction of this 
reservoir and completed it to a capacity of 1,000 acre-feet. The earth dam 
ranges in height from 2 to 10 feet and has a total length of about 3,000 feet. 
The maximum area is 85 acres. The reservoir is used as a service reservoir for 
lands on the lower part of the Montezuma Valley Irrigation Co.'s project and is 
supplied by water from the canals of that system. The company states that at 
the present time the reservoir is of little use.

SUMMIT, JOE MORE, AND PUTTT RESERVOIRS (9DL 2-4)

The Summit, Joe More, and Puitt Reeervoirs, which are dose together on 
the main ditch of the Summit Reservoir & Irrigation Co., are, in sees. 32 and 34, 
T. 37 N., and sec. 3, T. 36 N., R. 14 W. New Mexico principal meridian. They 
are formed by low earth dams across natural depressions and have a combined 
capacity of 4,000 acre-feet. The Summit ditch diverts water from the h$ad of 
Lost Canyon Creek in sec. 35, T. 38 N., R. 12 W., asd tape several tributary 
streams in its course of 17 miles to the reservoirs. The water is used for the 
irrigation of 3,500 acres lying 12 miles below the yeservqirs.

LAKE HOPE (9DK 1)

In the late nineties the TeBuride Power Co. converted Lake Hop*, i» *eq. 27, 
T. 41 N., R. 9 W. New Mexico principal meridian, iato a, reservoiir foor developing 
power. It lies in an old volcanic crater on the headwaters of the. Lakes Fork, 
at an altitude of 11,100 feet, and across its outlet, a rock-fill dajqa 10 feet high 
and 100 feet long was built. The outlet is a tunnel 5 by 6 feet driven 971 feet 
through solid rock, 113 feet below the natural lake level. The- resulting draft 
on the lake makes available a storage capacity of 2,300 acr,e-feet with, a maxinium 
area of 44 acres. Water is released from the reservoir into Lake Fork for use 
at the Ames and Ilium power plants of the Western Colorado Power Co. (pp. 
177-178), which succeeded the Telluride Co. The drainage area, abqve the, res­ 
ervoir outlet is slightly less than 1 square mile, but as it ranges in altitude from 
11,000 to 13,000 feet and is within a region of very heavy precipitation, the mean 
annual run-off is estimated as 1,500 acre-feet.

w U. S. Geol. Survey Twentieth Ann. Kept., pt. 4, p. 420,1900.
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TROUT IAKE (9DE 2)

In sees. 8 and 17, T. 41 N., E. 9 W. New Mexico principal meridian, 4 miles 
below Lake Hope, lies Trout Lake, at an altitude of 9,700 feet in the channel of 
the Lake Pork. In 1894 the Telluride Power Co. converted the lake into a 
reservoir by the construction of a low earth dam. This was destroyed by the 
severe flood of September, 1909, and was replaced by the present earth dam, 
which is 36 feet high and 1,175 feet long. A storage capacity of 2,740 acre-feet 
with an area of 142 acres was thereby created. From the reservoir water is 
discharged through a 40-inch pipe line into the covered timber flume leading 
to the Ames and Hium power plants (pp. 178-179) of the Western Colorado Power 
Co., which succeeded the Telluride Power Co. The period of release is usually 
from August to April. The drainage area above the reservoir outlet, which is 
14 square miles, ranges in altitude from 9,700 to 13,000 feet, and as it is within 
a region of very heavy precipitation the mean annual run-off is estimated as 
17,000 acre-feet. This includes the run-off tributary to Lake Hope.

LONE CONE RESERVOIR (9DE 3)

In 1912 the Lone Cone Ditch Co. constructed the Lone Cone Reservoir, 2 
miles north of Lone Cone, in sees. 1 and 12, T. 43 N., R. 13 W. New Mexico 
principal meridian. A small reservoir having an earth dam 10 feet high, which 
had been constructed several years previously, was enlarged. The dam, which 
forms the inner toe of the enlarged structure, was raised to a maximum height 
of 27 feet and given a total length of 2,600 feet. The capacity is 1,830 acre-feet 
with an area of 149 acres." The inlet is Lone Cone ditch, which diverts water 
from Naturita Creek in sec. 10, T. 42 N., R. 13 W., and conveys it a short distance 
to the reservoir. Water from the reservoir is used to irrigate 3,470 acres between 
Norwood and Redvale.

As no records of Naturita Creek or comparable streams are available, no 
estimate of water supply has been made.

GUHLEY RESERVOIR (9DE 4)

The Gurley Reservoir, controlled by the Farmers Water Development Co., 
is in sec. 36, T. 44 N., R. 13 W. New Mexico principal meridian. An earth 
dam 42 feet high and 1,150 feet long creates 3,200 acre-feet of storage with an 
area of 217 acres. The inlet is a branch of Naturita Canal, which diverts watee 
from the headwaters of Beaver Creek in T. 42 N., R. 12 W. Water from the 
reservoir is released into Maverick Draw and diverted on Norwood Mesa.

As no records of Beaver Creek or comparable streams are available, no 
estimate of water supply has been made.

BUCKEYE RE8SOTOIR (9DL 5)

About 1907 the Paradox Valley Irrigated Land & Development Co. con­ 
structed the Buckeye Reservoir as the first unit in a system of three reservoirs 
designed to store the run-off of the tributary streams of West Paradox Creek, 
heading in the La Sal Mountains. The reservoir is on unsurveyed land in 
Buckeye Park, about in sec. 2, T. 4$ N., R. 20 W. New Mexico principal meridian, 
within a mile of the Utah line. An earth dam 40 feet high across the lower end 
of the park creates a storage capacity of 3,000 acre-feet. An inlet ditch 10 miles 
long divert* water from Deep aad Geyaet Creekst in Utah and conveys it to the 
reservoir. Water from the reservoir is released into a tributary of West Paradox 
Creek, from which it i» diverted by the company's ditches for the irrigation of 
1,500 acres in West Paradox Valley. The other reservoirs contemplated have 
not been constructed.

" For detailed description of construction see Colorado State Eng. Sixteenth Bienn. Kept., p. 103.1913» 
46013 29  6
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UNDEVELOPED SITES

Owing to the narrow, steep-sided valleys through which most of 
the streams of this area flow, large reservoir sites are scarce. There 
are, however, many sites of small and moderate capacity. During; 
the last 25 years engineering organizations have been actively engaged 
in surveying possible and impossible reservoir sites in the upper 
Colorado River Basin. As there are a great many sites ranging in* 
capacity from a few acre-feet to 50,000 acre-feet and a few still 
larger, it has been necessary to set an arbitrary lower limit upon the- 
size of those to be considered in this report. A study has been mada 
of the sites whose capacity exceeds 4,000 acre-feet and of the avail­ 
able water supply, and a few of the sites were examined in the field- 
The sites that are considered feasible, in a liberal sense of the term,, 
are discussed in the following pages. For each site the available- 
water supply at the intake is estimated, but for some sites the esti­ 
mate does not take into account prior rights to the water, the effect 
of which may vary according to the actual use of the reservoir. The- 
probable use, so far as it can be foreseen at this time, is discussed,, 
and for many of the sites detailed studies of the effect upon irrigation, 
or power development are presented. The description of feasible- 
sites is followed by a summary of surveyed sites that are considered 
unfeasible.

THE MAIN RIVER

smmliag
The topography along the main river is favorable 

seven sites Maxwell, Hine No. .2, Park, Kre: 
Dotsero, and Dewey. The presence of a railroad thn 
and Krernmling sites makes their feasibility questionable 
for the Maxwell site is apparent, and the cost of relocating 
roads that run through the Hartman and Dotsero 
sites unfeasible.

HINE NO. 2 (iUSHMAN)

sites

for storage at. 
Hartman, 

ugh the Park 
No use- 

the rail- 
makes those-

flows 
ang es 

Greeks

Location. In the valleys of the Colorado Rivef aad Arapalh 
Creeks; the dam site is in the E. % sec. 11, T. 2. N., R. 78 
meridian, 6 miles northeast of Gfanby. (See pi. 2.)

Description. Near the southwest corner of the Rocky Mountain 
Park the Colorado River emerges from a narrow valley and 
of 1 mile across a basin which extends for 6 miles at right 
of the river and through which flow Arapaho and Stillwater 
Colorado. After crossing this basin the river again enters a 
which is the dam site. There is a possible spillway 1 mile southwest 
site.

Dam site. The width of the proposed dam is 60 feet at 
210 feet at a height of 100 feet, and gradually increasing to 030 
of 175 feet. Four borings made at the dam site show that bediock 
to 60 feet below the surface; the overlying material consists of saad and

Capacity. The Central Colorado Power Co. made a topographic survey of the 
reservoir site in 1906, and from that survey the following table has been eomputeoL:

the

and Stillwater 
sixth principal)

National- 
for a distance 
to the course 

to join the 
hort canyon, in 

of the dam,

water surface, 
feet at a height 

lies from 30 
boulders.
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Area and capacity of Hine No. 8 Reservoir for different heights of dam

Height 
above 
outlet 
(feet)

20 
40 
60 
SO 

100

Area 
(acres)

39 
148 
280 
630 

1,390

Total c^ 
pacity 

(acre-feet)

384 
2,000 
6,330 

14,100 
32,100

Height 
above 
outlet 
(feet)

120 
140 
160 
165

Area 
(acres)

2,600 
3,360 
4,150 
4,360

Total ca­ 
pacity 

(acse-feet)

71,800 
132,000 
209,000 
230,000

Water supply, Kecords of the Colorado River near Granby, a short distance
 downstream, are available from June, 1908, to July, 1911; and at Hot Sulphur 
Springs from August, 1904, to September, 1909; October, 1910, to September, 
1924, and May, 1926, to September, 1927. By means of the relations in flow at 

"the two points as determined from the overlapping records, the discharge at Hot 
Sulphur Springs has been referred to the Granby station. These records were 
then extended back to 1900 by a comparison with the records at Glenwood 
Springs. The mean annual discharge thus determined is 265,000 acre-feet. 
(For the percentage variation in discharge of the Colorado River, see p. 44.)

Probable use. The principal use of this reservoir appears to be the development 
of power on the Colorado River. The survey of the reservoir site indicates a
 capacity of 230,000 acre-feet, which is very nearly the mean annual discharge of 
the stream (265,000 acre-feet). To obtain additional storage the Hine No. 1 site, 
on the Williams River (see p. 81), which has a capacity of 75,000 acre-feet at a 
point where the mean annual run-off is 139,000 acre-feet, has also been considered. 
These two reservoirs give a total capacity of 305,000 acre-feet. Had they been
 constructed and operated for the purpose of maintaining a uniform flow at Gore
 Canyon, the chief site on the upper Colorado River, during each low-water season 

^ from 1899-19004© 1926-27, the discharges indicated in the following table could 
haTe been obtained. In preparing this table an allowance was made for evapora­ 
tion losses.

Mates of uniform discharge at Gore Canyon during low-water periods, 1899-1900 to 
1986-%7t if Hine Nos. 1 and $ storage sites had been operated

Period

.September, 1889, to April, 1900 _________________ .
August, 1900, to April, 1901 __________ . _________

August, 1903, to March, 1904 ____ . ___ . ____ ... ___
September, 1904, to April, 1906 _ .... __ . ___ .... _ .... _ .
August, 1905, to March, 1906 ____________________
September, 1906, to March, 1907 __ . ____ . _   . _____

September, 1908, to April, 1909 __________________

August, 1910, to March, 1911 ____________________

August, 1915, to March, 1916. ___ ..... __ . ___ ..... .....
September, 1916, to March, 1917 ......... .....................
September, 1917, to April, 1918 __ . _ . __ .. _________ .
.September, 1918, to March, 1919 ____ ' ____________
August, 1919, to April, 1920 ____ . _____ . ..................
September, 1920, to April, 1921 _________________
September, 1921, to April, 1922 ______ ______ . ......
-September, 1922, to April, 1923 ___ . ___ ....... _____ :
September, 1923, to April, 1924 .................................

August, 1925, to April, 1926  ...   ____ ________ .4
September, 1926, to April, 1927 ___________ . ...........

Available 
storage 
(acre- 
feet)

305,000 
255,000 
267,000 
154,000 
246,000 
279,000
280,000 
305,000 
305,000 
197,000
305,000 
201,000 
284,000 
305,000 
215,000 
305,000 
255,000 
271,000
305,000 
305,000 
161,000
305,600 
305,000 
206,!(X)0 
305,000 
270,000 
222,000, 
305,000

Available water 
supply (acre-feet)

Surplus

0

23,000 
122,000

96,600

118,000

134,000

I§6,060 
104,000

92,000 
119,000

20,000

""29,~7Ti6"

Deflei-' 
ency

0 
50,000 
38,000 

151,000 
59,000 
26,000 
25,000

108,000

104,000 
21,000

90,000

50,000 
34,000

144,000

99,666 
357666""

83,.oeo

ITnMerm 
discharge 
at Gore 
Canyon 
(second- 

feet)

1,230 
961 

1,160 
729 

1,060 
1,120 
1,070 
1,390 
1,180 

890 
1,410 

950 
1,210 
1,330 
1,100 
1,200 
1,070 
1,170 
1,210 
1,270 

807 
1,220 
1,250 

913 
1,300 
1,070 
1,030 
1,150
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With the regulation above indicated the discharges for 90 per cent and 50 per 
cent of the time at Gore Canyon would have been 935 and 1,220 second-feet, 
respectively. The only proposed transmountain diversion above the two reser­ 
voirs is that from the Williams River, amounting to 25,600 acre-feet annually. 
The run-off at Hine No. 1 site, on the Williams River, is so much in excess of the 
storage capacity that the effect of this diversion when finally made will be prac­ 
tically unnoticed. The available power at the principal sites on the Colorado 
River would have been as follows:

Available power at principal sites on Colorado River with storage at Hine Nos, 1 and 2
reservoir sites

Site

Gore Canyon..   ___________________
 Glenwood Springs _ ... _______________

Total 
head 
(feet)

500 
205

Run-off and available power

90 per cent of the 
time

Second- 
feet

935 
1,450

Horse­ 
power

37,400 
23,800

50 per cent of the 
time

Second- 
feet

1,220 
1,800

Horse­ 
power

48,800 
29,560

PARK (WINDY GAP) SITE (9 DA 3) '

Location. In the valleys of the Colorado and Fraser Rivers, extending from the 
dam site at Windy Gap, in the E. % sec. 27, T. 2 N., R. 77 W. sixth principal 
meridian, 1% miles below the mouth of the Fraser River, to a point 6 miles 
upstream on the Colorado and 4 miles on the Fraser.   , *

Description. At a point 3 miles below the dam'for Hine-No. 2 Reservoir the < 
Colorado River emerges from a canyon and flows for a distance of nearly 8 mileis 
across a broad valley, which at Windy Gap is terminated by narrowing to a'short 
canyon 300 feet wide. The Fraser River Valley within the reservoir site con­ 
tains 1,500 acres of irrigated land, on which native hay and head lettuce are raised. 
It is traversed by the Denver & Salt Lake Railroad, which passes through Windy 
Gap.

Dam site. The abutment at the dam site is a coarse conglomerate, the strata 
of which are tilted to a nearly vertical position. The right bank is a high, steep 
rock wall, and the left bank consists of alternate slopes and vertical escarpments. 
At 60 feet above the river the dam would be 812 feet long.

Capacity. From a filing in the State engineer's office made in 1907 the follow­ 
ing table has been computed:

Area and capacity of Park Reservoir for different depths

Depth 
(feet)

20 
40 
60 
80

Area 
(acres)

178 
466 
970 

1,740

Capacity 
(acre-feet)

1,390 
8,070 

22,400 
46,200

Depth 
(feet)

100 
120 
140 
150

Area 
(acres)

2,760 
3,960 
5,340 
6,000

Capacity 
(acre-feet)

83,000 
153,000 
248,000 
300,000

Water supply. Records of the Colorado River at Hot Sulphur Springs, a few 
miles below Windy Gap, give practically the discharge at the proposed reservoir. 
These records, which cover 21 years (1905-1909, 1911-1924, 1926-1927), show 
a mean annual ru»-off of 578,000 acre-feet. Comparison with the 28-year record
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at Glenwood" Springs indicates that the mean for that period is 96 per cent of that 
covered by the records at Hot Sulphur Springs, or 555,000 acre-feet. Deducting 
the transmountain diversion of 90,000 acre-feet from the Fraser Elver (p. 55) 
leaves a future mean annual run-off of 465,000 acre-feet.

Probable use. The chief use of the reservoir appears to be the development of 
power on the Colorado River, The survey of the site indicates a capacity of 
300,000 acre-feet. As the mean annual run-off with transmountain diversions 
from the Fraser River is 465,000 acre-feet the reservoir capacity would not be 
sufficient to store all the available flow, but information is not at hand to show 
whether its capacity could be increased. Had the reservoir been constructed for 
a capacity of 300,000 acre-feet and operated for the purpose of maintaining a 
uniform flow at Gore Canyon, the chief power site on the upper Colorado River, 
during each low-water season from 1899-1900 to 1926-27, the discharges indicated 
below could have been obtained. In preparing this table an allowance has been 
made for evaporation losses.

Rates of uniform discharge at Gore Canyon during low-water seasons from 1899 1900 
to 1926-87, if Park storage site had been operated

Period

September, 1899, to April, 1900 _ . ________ ....
August, 1900, to April, 1901-.. . ____ .- ___ . _ .
September, 1901, to April, 1902... __ .. ____ .....
August, 1902, to April, 1903 _______________
August, 1903, to March, 1904.. ... ____________
September, 1904, to April, 1905.. __   _     .... 
August, 1905, to March, 1906 .........................
October, 1906, to March, 1907........ ___ .... ___ .
September, 1907, to March, 1908.  .. __ .. __ ..

October, 1909, to March, 1910 ____ . _______ ..
August, 1910, to March, 1911 ......... .......  ......
September, 1911, to April, 1912 __ ..    _   _
September, 1912, to March, 1913 ___________
August, 1913, to March, 1914. _______ . ..........
September, 1914, to March, 1915... _ . ___ .........
August, 1915, to March, 1916.. .......................
September, 1916, to March, 1917 __  ...._ ..__..
September, 1917, to April, 1918.    __ ........ ...

August, 1919, to April, 1920  .............. _ . __ .
September, 1920, to April, 1921.... ___ ..  .....

August, 1924, to March, 1925....  ....... _ ........
August, 1925, to March, 1926.   . _ ... . ____ ..
September, 1926. to ADrfl. 1927 ____ . _______ .

Available 
storage 

(acre-feet)

300,000 
249,000
272,000 
157,000
236,000
279,000 
300,000 
300,000 
300,000 
212,000 
300,000 
200,000 
300,000
300,000 
253,000 
300,000 
268,000 
300,000 
300,000 
300,000 
217,000
300,000 
300,000 
218,000 
300,000 
300,000 
189, 000
300.000

Available water supply 
(acre-feet)

Surplus

0

~""47,"666"
111,000 
200,000

148,000

156,000

213,000

14,000 
175,000 
143,000

160,000 
178,000

68,000 
16,000

162,000

Deficiency

0 
51,000 
28,000 

143,000 
64,000 
21,000

88,000

100,000

47,000

32,000

83,000

82,000

111,000

Uniform flow 
at Gore 
Canyon 

(second-feet)

1,230 
950 

1,050 
729 
998 

1,100 
1,100 
1,400 
1,170 

910 
1,400 

934 
1,220 
1,320 
1,160 
1,180 
1,110 
1,250 
1,200 
1,260 

897 
1,210 
1,230 

927 
1,280 
1,140 

961 
1,086

With the regulation above indicated the discharge at Gore Canyon for 90 per 
cent and 50 per cent of the time would have been 927 and 1,230 second-feet, 
respectively. The available power at the principal sites on the Colorado River 
would have been as follows:

Available power at principal sites on Colorado River with storage at Park Reservoir site

Site
Total 
head 
(feet)

500 
205

Euu-off and available power

90 per cent of the 
time

Second- 
feet

927 
1,340

Horse­ 
power

37,100 
22,000

50 per cent of the 
time

Second- 
feet

1,230 
1,870

Horse­ 
power

49,200 
30,700
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Without transmountain diversion the 90 per cent flow would be increased 100 
second-feet, but the 50 per cent flow would be practically the same.

EBBMMUNO SITE (9DA 4)

Location. In the valley of the Colorado River in Middle Park, extending from 
Gore Canyon, in the SW. % sec. 23, T. 1 N., R. 81 W. sixth principal meridian, 
to a point above the mouth of the Williams River, up the Blue River for an air­ 
line distance of 8 miles, and up Muddy Creek a distance of 11 miles.

Description. The following description of the reservoir site has been given 
by Matthes: 18

"After a turbulent course as a mountain stream through the chasms and 
narrow valleys of the upper watershed, Grand [Colorado] River emerges into 
this large basinlike valley as a sluggish river, and its quiet waters present a 
strange contrast to the torrents of its upper course. In its tortuous channel it 
winds through vast stretches of meadow lands, with scarcely a riffle for many 
miles, flowing in a general westerly direction toward the massive Gore or Park 
Range of mountains, then to disappear suddenly into the stupendous chasm 
known as Gore Canyon. Here the stream resumes its former torrential aspect. 
For 3}£ miles, the length of Gore Canyon, the fall averages 100 feet to the mile. 
Below this canyon the river widens and its fall becomes more normal."

Within the reservoir site is the town of Kremmling (population 264) and 
through the entire length runs the Denver & Salt Lake Railroad. The higher 
bench lands subject to overflow are covered chiefly with sagebrush and native 
grasses and have but little value. The bottom lands are used to produce native 
hay and are occupied by ranches. Irrigation of these lands is accomplished 
mainly by natural flooding, which occurs during each high-water period.

Dam site. In the first half mile of the canyon there are four possible dam 
sites within a distance of 1,000 feet. The two upper sites afford good oppor­ 
tunities for constructing spillways on the left bank. The lower sites are in the 
deeper portion of the canyon, where the walls rise nearly vertically to a height 
of 500 feet. Spillways at these sites can be provided only by tunneling through 
the canyon walls. The four sites have practically the same dimensions, being 
about 150 feet wide at the water surface and 300 feet wide at a height of 200 feet. 
The canyon walls, which are composed of dark-colored gneiss intersected by 
white veins of quartz, are rent by many fissures and cleavage planes. Borings 
with a diamond drill showed bedrock to be 96 feet below the stream bed at the upper 
sites and 80 feet at the lower sites. This rock is like that in the canyon walls, 
except that it is exceptionally sound, close-grained, hard, and free from seams 
or cracks. The strata are tilted to a nearly vertical position, and in places the 
rock is schist.

Capacity. A detailed survey of the reservoir site was made in 1905 by the
Reclamation Service, and from that survey the following table 18« was computed:

i 
Area and capacity of Kremmling Reservoir at different altitudes

Altitude
feet

7,2&5
7,300
7,320
7,340 
7,360
7,380
7,400

Area
(acres)

0
14

2,111
5,155 
6,998
8,948

10,948

Capacity (acre-feet)

Section

0
140

21,250
72,660 

121, 535
159, 465
198,965

Total

0
140

21,390
94,050 

215,585
375,050
574, 015

Altitude
feet

7,420
7,440
7,450
7,460 
7,480
7,500

Area
(acres)

12,811
14,739
15,805
17,103 
19, 737
22,920

Capacity (acre-feet)

Section

237,600
275, 505
152, 720
164,540 
368,405
426,565

Total

811,615
1, 087, 120
1, 239, 840
1, 404, 380 
1, 772, 785
2,199,350

J* Matthes, Q. H., Kremmling reservoir site: U. S. Reel. Service Fourth Ann. Rept., p. 121,1906. 
«  Idem, p. 123.



STORAGE

Water supply. Records of the Colorado River near Kremmling, just above the 
entrance to Gore Canyon, are available from 1904 to 1918, and by comparison 
of simultaneous records at Kremmling and Glenwood Springs subsequent to 1904 
the Kremmling records have been extended back to 1900 and forward to 1921?, 
Hie following table shows the annual run-off at the Kremmling Reservoir site 
as computed from these records:

Annual runoff at Kremmling Reservoir site, 1900-1927

Year

1900-  _.    .     
imi.. ........................
vm.. ........................
1903 __ . __ ..... _ ..... __
1904__    _ __ _     _
1905--.            ....
1906..........................
1907
1908 _  . .__.._.._.__._..
1909  --  .-._  ._ _. 
1910 _________ ..........
1911 _  ...... ............
1912 _______ . _____   .
1913.-..  ...................
1914........   . _.,   _

Acre-feet

1,100,000
1,100,000

766,000
987,000

1,080, OOP,
1,100,000
1,82), 008
1,620,000

891,000
i flfift flflfi

930,000
l,180,00d'
1,760,000,
1,070,000
1, 720, 000

Per cent 
of mean

90
(XV

62
81
88
90

1CIH
iqq

73
136
76
97

144
00

141

Year

1915 __ ......... _ .. _ ... ..
1916-           - 
1917-  .-.... ....-.....,-..
1918 _______ ...........  
1919............................
1920 _             
1Q91
1099

1923--             
< i1O%L

1925 __ . __ ....... __ . ___
1926- ...      .     
1927.--.... i.............-..-',

Acre-feet

1,000,000
1,200,000
1,630,000
1,590,000

798,000
1, 350, 000
i ' 44A flflft '.

. 987,000
1.250,000
1,090,000

986,000
1,280,000
1,200,000

1,220,000

Percent 
of mean

82
98

134
130
66
in as
81

102
.80
81

105
 438

If the'proposed transmountain diversioas are 
run-off wiU be, 1)000,000 acre-feet*1 r ; ; :. n v; ^ - ,i ? :. ' . o^

Probable &se. The principal use of.thjgresersroir appears to; be. IOF, the develop** 
ment of ;pow on the Colorado River, ehieflydn Gore/Canyon and ftbove Glen* 
wood -Springs, A mass curve shows that with the .proposed traasmountjaia 
diversions,^the, maximum capacity required to-equalize the annual flow, of the 
Colorado River would be 940,000 acre-feet.. If thefeservoir were constructed, 
for that capacity it would be drawn down to such an extent that the, head on the 
dam for j90 per cent of. the time .would be about 50 feet, The .rates of uniform 
draft that could have been obtained since 1900 are shown in ; the following tajjl? 
in which an allowance of 50 second-feet has been made for evaporation losses:

Rates of uniform draft that would have been possible at Kremmling Reservoir,
1900-1987

Second-feet
July, 1914, to June, 1918. ___ 1, 470 
July, 1918, to July, 1921.._---_ 1, 310 
August, 1921, to June, 1924._ 1, 230 
July, 1924, to July, i927_._---- 1, 180

Second-feet
July, 1900, to June, 1905. _._ 1, 200 
July, 1905, to June, 1907_.____ 1, 200 
July, 1907, to June, 1909-__-_- 1, 370 
July, 1909, to June, 1912____._ 1, 370 
July, 1912, to June, 1914_..__. 1, 530

The discharges for 90 per cent and 50 per cent of the tune would have been 
1,180 and 1,310 second-feet, respectively. The available power at the principal 
sites on the river would have been as follows:

Available power at principal sites on Colorado River with storage at Kremmling
Reservoir site

Site

Gore Canyon ______ ______________ ..

Total 
bead 
(feet)

 535 
205

Run-off and available power f

90 per cent of the 
time

Second- 
feet

'1,180 
l,-6iO

Horse- 
power

50,600 
26,400

50 per cent of the 
time

Second- 
feet

1,310 
1,«80

Horse­ 
power  

57,200 
32,«0

For 60 per cent of the time the total head Is 546 feet.
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DBWEY SITS (SDK 1) »

Location. In the channel of the Colorado River, extending from the dam.site 
in sec. 7, T. 23 S., R. 24 E. Salt Eake principal meridian, about 3 miles below 
the mouth of the Dolores River, to the mouth of the Little Dolores River, near 
the Utah-Colorado line. (See pi. 3.)

Description  The m^ain body of,the^reservoir is|ormedib^aj;ftr.ge jaasin extend­ 
ing east ttnti west fdr 8 miles, the lowest part of which is occupied by Sagers 
Wash. The Colorado River, emerging from a narrow canyon, cuts through the 
east end of the basin and again enters a canyon, through which it flows for 5 
miles before reaching the upper dam site. The Dolores River enters this canyon 
3 miles above the upper dam site. The only cultivated land in the entire reser­ 
voir site is a small amount in the canyon section itself, the land in the basin of 
Sagers Wash not being arable.

Dam site. Three possible dam sites exist within a distance of \% miles in 
the canyon section. The formation is hard red sandstone in layers that dip 
slightly to the north, with the result that at the upper site the dip is upstream, 
but at the middle and lower sites, owing to the bend of the river, the beds are 
nearly level. Within the sandstone are a few seams of hard shale. At the upper 
site, which appears to be the best, the canyon walls are 240 feet high, the right 
wall is nearly vertical, and the left wall has a 60° slope. The canyon is free from 
talus at this site, and the bottom width is 400 feet. The top width is about 
1,000 feet. At the middle site, half a mile downstream, the canyon walls are 
nearly vertical, 600 feet high on the right side and 400 feet high on the left side. 
The lower site, 1 mile farther downstream, also has nearly vertical walls between 

i<$0 and 400 feet high. At the/upper site seven holes were bored into bedrock, 
wtiich was found at an average depth of 40 feet below the stream bed, the greatest 
distance being 44 feet. The bedrock is a hard fine-grained sandstone, apparently 
similar to that of the canyon walls.

Capacity. The canyon portion of the site was surveyed by the United 
States Geological Survey in 1912, and the Sagers Wash Basin and Dolores Basin 
were surveyed by the Bureau of Reclamation in 1917. From these combined 
surveys the following table has been computed:

' Area and,capacity of Dewey Reservoir at different altitudes

Altitude
(feet)

4,087 
4,125 
4.150 
4.175 
4,200

Area
^ (acres)

0 
2,100
4,800 
7, WO 

10,000

Capacity
(acre-feet)

0 
40,000 

120,000 
270,000 
500,000

Altitude 
#eet)

4,225 
4,250 
4,275 
4,300

Area
, (acres)

13,500 
17,300 
21,800 
27,000

Capacity 
(acre-feet)

810,000 
1,190,000 
1,620,000 
2,270,000

The altitude of 4,300 feet is about the upper limit of storage without flooding 
the Denver & Rio Grande Western Railroad track. Water would also be backed" 
up the canyon of the Dolores River for a distance of 20 miles. Although the 
reservoir survey has not been carried above an altitude of 4,300 feet, it is believed 
that at 4,350 feet the capacity would be about 4,000,000 acre-feet. This would 
necessitate raising from 5 to 7 miles of railroad track about 50 feet in the canyon 
section and relocating about 10 miles of track outside the canyon section.

Water supply. Records of the Colorado River near Cisco, taken in the 
reservoir site, are available from 1915 to 1917 and 1923 to 1927, and in addition 
records are.avaijable for 1914,near Moab, 25 miles downstream-, where the run-off

18 Description and estimates of capacity based on unpublished reports of Bureau of Reclamation.
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STORAGE

is comparable. For the years 1918 to 1922 the discharge has been estimated, 
being based on records of the Colorado River near Fruita, the Dolores River 
At Bedrock, San Miguel Hiver at Naturita, and a small allowance for minor 
tributaries. The following table shows the annual -runniff at the reservoir site:

Annual run-off at Dewey Reservoir nte,

Year

1814.-... ......................
1915             .
1916               
1917-........  ..............
1918...... ....  . ... _______
1919.    ...................
1920   ......           .
1921

Acre-feet

8, 530, 000
5,350,000
7,500,000
8,760,000
6,600,000
5,080,000
9, 100, 000
9, 100, 000

Per 
cent of 
mean

120
75

106
123
93
72

128

Year

1922...........................
1923   .   ......       
1924              
1925     .......       ...
1926               
1927               

Acre-feet

7,090,000
7,280,000
5,900,000
5,020,000
6,600,000
7,530,000

7, 100, 000

Per 
cent of 
mean

100
IOJT
83
71
93

10ft

The records of the Colorado River near Palisade (p. 42) show that the discharge 
ior the 31-year period, 1897-1927, was 93 per cent of that for the 14-year period, 
1914-1927. This indicates that the mean 31-year discharge at the reservoir 
site was 93 per cent of 7,100,000 acre-feet, or 6,600,000 acre-feet.

The future depletion due to transmountain diversions is estimated as 274,000 
acre-feet (p. 59), and that due to future extension of irrigation 1,000,000 aere-feet 
(p. 147), leaving a probable future mean annual run-off of 5,330,000 acre-feet.

Probable use. Storage in the Dewey Reservoir will be of value for the develop­ 
ment okpcwyr',and foje;tfee iftjdjuetiph of floods in the lower Colorado. Studies 
have been made for reservoir capacities of 2,270,000 and 4,000,000 acre-feet. 
For the smaller capacity, with a use for power alone, the plan of operation 
Assumed is to draw down the head from 215 to 90 feet. This will regulate the 
flow except during the high-water months of the wettest years, on the assumption 
ihat deductions,from the flow are, made for evaporation losses, future Irrigation 
(p. 147), and transmountain diversions (p. 59). For the 14-year period for which 
Tun-off records are available (1914-1927), the following rates of uniform draft 
-a»4 corresponding power development would have been possible:

Rates of uniform draft and power development that would have been possible at

Period

August, 1914, to June, 1916 _____________________ . __

August, 1917, to June, 1918   .................. .........       .
August, 1918, to May, 1920                     
August, 1920, to May, 1921....      ....... ........      ....
August, 1921, to May, 1922........... ...     . ............... .... .
August, 1922, to June, 1923  .. __ .. ____ ...... __ .. ____ ...

July, 1924, to June, 1926     ....     ... .... ....         ...
August, 1926, to June, 1927. ____ . ___ . __ ... __ . ___ ....

Uniform
draft 

(second- 
feet)

7,000
6,260
7,670
6,770
5,670
6,900
7,420
5,840
7,380
5,460
6,310

Horse

With 
average 

head

90,200
85,800

104,000
87,200
75,800
88,400
99,800
75,200

100,000
68,100
80,400

power

With 
minimum 

head

50,400
  45,100

55,200
48,800
40,800
49,700
53,500
42,000
53,200
39,300
45,400

If a portion of the capacity were utilized for flood control, the reservoir would 
,toe feof tyaliie.both for flood controLand for power. , The-pJaa, consid&Eedvfor this 
«ombined use contemplates reserving the upper 25 feet, or 650,000 aere-feet, for
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flood control, and the next 95 feet for power regulation, leaving a minimum head1 
of 95 feet for power. By this arrangement the available power-regulating: 
capacity (1,310,000 acre-feet) is the maximum for which the reservoir will vrefiir 
during the high-water season of dry years, and it would be possible to maintain? 
a uniform discharge during all but the two or three months of highest flow eaeh> 
year, when water would be wasted. The entire available storage of 1,310,000 acre- 
feet would be drawn on each year in regulating the discharge. The following table 
shows the regulated rates of uniform draft and the possible power developments:

Rates of uniform draft and power development that would have been possible at 
Dewey Reservoir at altitude of 4,®00 feet, 1914-1927, with storage capacity of 
*G50,000 acre-feet for flood prevention M ;.,

Year ending 
Sept. 30

1914..........
1915    
1916.  .  
1917    ..
1918.     
1919     
1920  _ ... .

Uniform 
draft (sec­ 
ond-feet)

5,730 
5,840 
5,080 
6,210 
5,480 
5,180 
:4,62D

Horsepower

With aver­ 
age head

69,200 
68,700 
58,100 
75,500 
62,700 
59, 300 
50,600

With mini­ 
mum head

43,500 
44,400 
38,600 
47,200 
41,600 
39, 400 
35,200

Year ending 
Sept. 30

1921... _ ....
1099

1923..  ..
1924   _ ..
IQOft

1927     .

Uniform 
draft (sec­ 
ond-feet)

5,610 
6,120 
4,770 
6,010
4,450 
5,540 
4,890

Horsepower   ':
   :<\

With aver­ 
age bead

64,200 
72,000 
53,800 

  72,100 
51,600 
66,500 

- 55,600

With mini­ 
mum head

42,600' 
46,800- 
36,300- 
45,70ft- 
33,800> 
42,!<fo 
37,'200>

        i    H".

If the reservoir were constructed for a capacity of 4,000,000 acre-feet, it wouitf. 
be of greater value both for power and for flood control. Two plans have been 
considered in this connection. One is to reserve the upper 1,500,000 acre-fee^ 
of capacity for flood control and the next 2,145,000 acre-feet for power, leaving 
a minimum head on the dam of 100 feet. The other plan is to reserve the upper 
2,000,000 acre-feet for flood control and the next 1,645,000 acre-feet for power" 
development, leaving a minimum head on the dam of 100 feet.

With the reservation of 1,500;000 acre-feet for flood control the regujatecf 
rates of uniform drift and the possible power developments would have been atf 
follows:

( "! ~ !   ''^'

Rates of uniform draft and power development that would have been possible at 
Dewey Reservoir at altitude of 4,350 feet, Wlfy-19^7i with storage reservation df 
1,500,000 acre-feet for flood control

Period

August, 1913, to June, 1914 ___ . _ . _ ... . _ ..... __ ...... ....
July, 1914, to June, 1916...........  ..    ... _         -
August, 1916, to June, 1917..-..          r_         ....
August, 1917, to June, 1918--...-. ___ . _____ . __ .... . ..
July, 1918, to May, 1920...      .          _ ... _ ......
July, 1920, toJune,1921...'.           .        
July, 1921, to June, 1922. _ __ . _ . ___ ....... ___ . .........
July, 1922, toJune, 1923--.                    .
July, 1923, to June, 1924. ...........................................
July, 1924, to June, 1926---.-.-..-...... . .............. .-...^....
August, 1926, to June, 1927. .... ____ . __ -.. ...................

Uniform 
draft 

(second- 
feet)

7,780 
6,510 
8,040 
7,220 
5,820 
7,150 
7,770 
6,220 

 » 7, 510 
5,740 
6,630

Horsepower

With 
average 

head

105,000 
92,800 

113,000 
98,200 
82,000 
96,800 

109,000 
84,600 

109,000 
75,300 
90,200

With 
minimum 

head

  <®>m>
,52,108' 
64«4Pft 

, §7»8Pfl.- 
46,80ft
62,200' 

,49,80ft 
:6P,W-
45,§OP.- 
53,1Q0:

" Only 2,000,000 acre-feet available to refill reservoir.

With the reservation of 2,000,000 acre-feet for flood control, the regulated! 
rates of uniform draft and the possible power developments would have beea.as* 
follows:
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Rotes of uniform draft and power development that would have been possible at Dewey 
Reservoir at altitude of 4^350 feet, 1914-1927, with storage reservation ofB,000,000 
aere-feet for flood control

Period

August, 1913, to May, 1914...... __ .. __ . _ ........ _ ...... _ .
July, 1914, to June, 1915.... _ .. __ .. __ .... _ .... _ ...........
-July, 1915, to June, 1916... __ ......... _ . _ ... _ . _ ...........
August;, 1916, to June, 1917 _ . _ u __ . ___ ...................
August, 1917, to June, 1918............ _ ........... _ .............
July, 1918, to June, 1919........ _ .. _ ...... _ ....................
July, 1919, to May, 1920...  ........ ..-.-_.. ......................
July, 1920, to May, 1921 _ ..... ____ ................ ..........
July, 1921, to May, 1922 __ ........... _ r .__ _ ...................
July, 1922, to Jane, 1923
July, 1923, to June, 1924...... __ . __ ...... _ ....... ........ ......
July, 1924, to June, 1926...  ......... ............. ....... ..........
August, 1926, to May, 1927........... ___ . _ ............. ___ ..

Uniform 
draft 

(second- 
feet)

6,690 
6,350 
5,740 
7,020 
6,340 
5,630 
5,280 
6,240 
6,880 
5,320 
6,790 
5,140 
5,570

Horsepower

With 
average 

head

83,500 
86,400 
69,900 
90,000 
78,100 
72,900 
63,800 
77,500 
89,200 
64,800 
88,500 
64,100 
68,600

With 
mirtfrrntffa '

head

53,500 
50,800 
45,900 
56,200 
50,700 
45,000 
42,200 
49,900 
55,100 
42,600 
54,300 
41,100 
44,600

The value of the Dewey site in reducing floods on the lower Colorado may be 
«hown by determining the reduction in flow at the reservoir that would be effected 
by filling the upper 650,000, 1,500,000, and 2,000,000 acre-feet, and the entire 
4,000,000 acre-feet of capacity during the high-water period, and applying this 
reduction to the corresponding discharge of the Colorado River at Yuma. To 
-determine the years of greatest flow at Yuma, the time interval and differences 
between peak flows at the Dewey site and at Yuma, and the rates of peak dis­ 
charge at the two points, the following table has been compiled:

Yearly peak flow at Yuma and at Dewey site, 1908-1927

Year

1902............................
1903
1904 ________ . ______ .
1905.. .................. ...  
1906............................
1907...................... _ ...
1908............................
1909
1910 ___ . ____________ .
1911 __ . ____________ .
1912.
1913>...........................
1914............................
1915 ________________ .
1916 __ . ___ . ________ .
1917., ............ ,_.._.._..._..1918......;.......:.........  .
1919............................
1920..
1933: __     ___ .'. ____

1923"
1924 __ . __ . ______ . _ ...
1925..... __.__....__.__......._.
1926............................
1927 __ .. ___ .. ______ ...

Yuma

Date

May 26 ..... 
June 27 ......

Mar. 20..... 
June 27 ...... 
June 27-29.. 
June 26.   . 
June 24. ..... 
May 24 ..... 
June 24...... 
June 22    . 
June 10   .. 
June 14, 15.. 
May8......

July 4_-~ .  
July 3.  ... 
June 6 _ ...

June 28 ...... 
June 10 _ . _ 
June 8 .......
June 24 ...... 
June 8 _ ..* 
June 16 ...... 
Feb. 20......

Second- 
feet

59,200 
72,200 
51,200 

111,000 
99,200 

115,000 
61,700 

150,000 
70,300 
78,300 

144,000 
62,500 

137,000 
66,200 
74,800 

143,000 
94,300 
57,600 

175,000 
186,000 
115,000 
100,000 
65,800 
52,900 
73,100 
81,200

Dewey site

Date

June 13 _  

June 10 ...... 
June 17 ...... 
May 28.^ ... 
June 23 ......
June 21 _ .. 
May 11,12. . 
June 19 ...... 
June 15 _ .. 
May 29,30. _ 
May 23..... 
June 16 _   
May 29    
__ do. ...... 
June 16. _ ..

May 28. ....
May 20 __ .

Second- 
feet

31,400 
73,000 
39,206
44,600 
66,900 
31,400 
66,700 
30,900 
46,900 
73,200 
64,500 
87,000 
79,700 
90,100 
61,000 
47,100 
49,900 
27,700 
47,500 
48,400

Difference  

Days

13 
15

14 
15 
13 
12

16
18 
9 

16 
12 
12 
10 
8 
7 

19

Second- 
feet

30,300 
77,000

33,700 
77,100 
31,100 
70,300

69,800 
29,800 
20,600 
95,300 
95,900 
54,000 
52,900 
15,900 
25,200 
25,600

Ratio 
Dewey 

to 
Yuma

0.51 
.49

.57 

.47 

.50 

.49

.51 

.68 

.64 

.46 

.48 

.58 

.47 

.78 

.52 

.35

  Shown only for years when peak flow at Dewey site preceded that At Yuma.
I^OTB. Jor the years 1908-1915 and 1919-1922 peak flows at Fruita were increased about 15 per cent to 

represent the discharge at the Dewey site.
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The greatest floods recorded at Yuma occurred in 1920 and 1921. Studies 
of the effect of the Dewey Reservoir on both floods with flood-storage capacities, 
of 650,000, 1,500,000, 2,000,000, and 4,000,000 acre-feet have been made. From 
mass curves of the daily discharge at the Dewey site, based on Fruita records 
multiplied by factors ranging from 1.12 to 1.17, the following uniform drafts, 
on the reservoir to prevent overflow during the high-water periods have been, 
determined:

Uniform draft from Dewey Reservoir, in second-feet, that would have been necessary- 
to prevent ov.erjlqw^dwrinq 1920 and..

Year

1920.............. ._ . _._....._..__.__.__._...._.____
1921.. _...______._____..____._._._ ..... ...

Uniform d

650,400
acre-feet

59,700
54,300

raft with fkx

1,600,008 
acre-feet

44,000
38,000

)d-st.orage ca

2,000,000 
acre-feet

36,000
31,000

paeity of 

4,000,000 
acre-feet '

18,000
12,300

180,000

234567 8 9 K> II 12 13 14 15 16 17 18 19 33 21 12 13 14 15 16 17 18 19 20 21 22 23 24 26 26 27 28 29 30
JUNE, 1920 JUNE, 1921

FIGURE 3. Flood discharge of the Colorado Biver at Yuma, Ariz., as it would be modified by opera­ 
tion of Dewey Reservoir

The average time interval between the reservoir and Yuma has been taken * 
as 12 days, and the effect on the discharge at Yuma is shown by deducting., 
from the daily discharge at Yuma 12 days later the difference between the inflow 
at Dewey and the uniform draft. The actual hydrograph of the 1920 and 1921 
floods at Yuma, together with the theoretical hydrographs with storage capacities 
of 650,000, 1,500,000, 2,000,000, and : 4,000,000 acre-feet at Dewey, are shown in 
Figure 3,

It is probable that in actual operation of the reservoir for flood control the - 
outlets would be so arranged a& to prevent the discharge exceeding a certain 
volume, thus affecting somewhat differently the discharge at Yuma than is shown 
in this study. The average discharge during the high-vater periods of 1920 and . 
1921 could not have exceeded the rates of uniform draft shown here.
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The following table shows the modified peak discharges of Colorado River at 
Yuroa due to the storage Rapacities considered: , '

Modified peak, discharges, in second-feet, of, Colorado River at Yuma, 1980 a&d 
V storage had beeri available at Dewey site

1920 _  . .,.._i92ir . ......!:..

Year
Recorded 

peak 
discharge

178,000 
186,000

Peak discharge modified by storage of 

650,000 
acrer^j

155,000 
150,000

1,500,000
;.;a<J!te-f«rt;

140,000 
135,000

2,000,000 
' acre-feet.

132,000 
128,000

4,000,000 
aore-JBet^

114,000 
109,000

For the 1920 flood the peak discharge at Yuma could have been reduced 23,000 
second-feet if the smallest reservoir had been constructed with 650,000 acre-feet 
reserved for flood control. If a larger reservoir had been constructed this reduc­ 
tion would iiave been increased to 38,000, 46,000, and 64,000 second-feet for
capacities of 
larly for the

1,500,000, 2,000,000, and 4,000,000 acre-feet, respectively. Simi- 
1921 flood the reductions would have been 36,000, 52,000, 59,000,

and 78,000 second-feet respectively. The greater reduction at the time of the 
greater peak discharge in 1921 would have been possible because the high-water 
period in that year was characterized by a comparatively short, sudden rise and 
an even quicker subsidence, whereas the flood of 1&20-, although risijtg mote 
rapidly^ regained above 150,000 second"feet twice as"long>.as in,1921. It is 
obvious that the longer the period of high water the less effect the operation of 
the Dewey Reservoir will have on the discharge at Yuma. ' Probably the greatest
known flood on the Colorado River occurred in 1884. The discussion of that
flood (p. 151) indicates that the high-water period lasted so long that the opera-! 
tion ef the JJewey Reservoir would have had little effect on the flood discharge 
of the lower river.

The peak j flow of 1927 at Yuma illustrates a type of flood against which the 
Dewey Reservoir would be of little protection. This flood originated in the 
lower basin, ,and during that time the discharge at the Dewey site was only 3,200 
second-feet.

Jt is evident that to obtain the maximum power-and flood prevention the 
reservoir of 4,000,000 acre-feet is preferable to the smaller one, even though, iij 
involves the] reloesatioH^orHhe T«alroad\ * .The^effeeteef-the'eapaoity-ef-~2,000^0Q0- 
acre-feet in [reducing the peak discharge at Yuma would have been only about 
8,000 secon4-feet greater than that of the capacity of 1,500,000 acre-feet. This 
slightly greater effect would have been attained at a sacrifice of about 17,000 
horsepower under the average head. The utilization of the entire capacity of 
4,000,000 aore-feet would have reduced the peak flow about 18,000 second-feet 
more than the utilization of 2,000,000 acre-feet and would have been accom­ 
panied by a sacrifice of all primary power, because the reservoir would have been 
so operated that it was empty at the beginning of tfre high-water period.

1 TRIBUTARIES ABOVE GUNNISON RIVER 

GRAND LAKE BASIN

The basin of vGrand Lajie, on the western \slopeo^;;the*<Conthiental 
Divide, is | a region of many lakes formed by glacial action^ These 
lakes, witn the exception of Grand Lake, are too small to be of value 
for reservoir sites, and the mountain valleys not occupied by lakes 
are too small and have too steep slopes to afford reservoir sites.
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GBAJTD LAO (BOA 7)

Description. Grand Lake, situated on a headwater tributary of the Colorado 
River just outside the Rocky Mountain National Park, is the largest and deepest 
lake, in Colorado. It is a celebrated summer resort, and upon it the Grand 
Lake Yacht Club competes annually for the Lipton cup given by Sir Thomas 
Lipton some years ago. The following description of this site has been given by 
Matthes."

"Grand Lake is situated in the western part of Grand County and occupies 
portions of sees. 4, 5, 6, 8, and 9, T. 3 N., R. 75 W. sixth principal meridian. It 
covers an area of about 700 acres 1S and has a maximum depth of 264 feet. Its 
drainage is into Colorada River, It owes its existence to a long, narrow terminal 
moraine, which effectually bars a small valley inclosed by high mountains. The 
lake is extremely picturesque and attracts many tourists every summer. The 
small town of Grand Lake is located on the northwest side of the lake, behind 
the moraine, and would not be affected by raising the surface of the lake from 
20- to 25 feet abote low-water level. A reconnaissance survey of the moraine 
and outlet of the lake discloses the fact that a dike 20 feet high across the outlet 
and short dikes across a few gaps and small depressions in the moraine is all 
that would be required for raising the level of the lake 20 feet for storage pur­ 
poses. To store more than this depth of water would require considerable 
expenditure in building up the moraine to the required height and also in increas­ 
ing its .width at numerous points in order that it1 may withstand the hydrostatic 
pressure. The moraine, which is nearly 1% miles long, is composed of glacial 
de'bris and is typically heterogeneous as regards materials. * * * It is not 
likely that it will prove impervious under a high head of water.

"The capacity of C»rand Lake as a storage reservoir would be limited to the 
amount stored above its present low-water level. Soundings taken near the 
outlet show that the lake is shallow over a considerable area and has a very sandy 
bottom. The depth of water near the outlet is about 3 feet at low water and 
increases very gradually away from the shore for a distance of several hundred 
feet, beyond which the depth increases very rapidly. It appears to be imprac­ 
ticable to deepen the outlet in order todraw off >morew^er without-involvinggreat 
cost. The storage capacity with a 20-foot dam would therefore be limited to 
about 140,000 acre-feet." » 

Water mpply. Records of Grand Lake outlet show the following annual 
run-off.

Annual run-off at Grand Lake outie^ 1905-191S

Year

1905    . . 
1906      
1907  ... ......
1908     
1909.     
1911............
1912............
1913.      

Mean ......

Acre-feet

86,100
97,400

115,000
67,000

120,000
87,400

112,000
65,100

91,500

Percent 
of mean

94
106
136

73 ,
111
96

123
71

........

The records of the Colorado River at Glenwood Springs show that the mean 
discharge for the 28 years 1900-1927 was 99 per cent of that for the period covered

£Mattl»8, Q. H,, Reservoir sites on upper Qraad [Colorado] Eiver: U, S. Bed, Service S'ljurtb ABB* 
Rept, pp, 126-127,1906.

» Measurements on later maps show the area to be 530 acres. 
» Changed to 106JOQO,
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by the records at Grand Lake outlet, and on that basis the mean aunwal
at Grand Lake is 90,600 acre-feet. This is considerably less than the, proposed
capacity of the reservoir.

The Reclamation Service found that at a point in sec. 36, T. 2 N., R. 76 W. 
sixth principal meridian, 1 mile from Grand Lake, the Colorado River i& 2§S feet 
higher than the lake. If a diversion canal to Grand Lake-were constructed, the 
flow available for storage could be augmented by the flow of the Colorado, 
which had a mean annual run-off for the 28-year period 1900-1927 of 102,000 
acre-feet.

Probable w&p, The only apparent use of storage on Grand Lake is for power; 
of which a comparatively small amount could be developed in the 18-mile stretch 
between the lake and the mouth of the Fraser River. It is probable, however^ 
that the use of Grand Lake as a summer resort will outweigh its comparatively 
small value for power development.

W1LUAMS RiyER BASIN

The valley of the Williams River affords no reservoir sites except 
near the mouth, at Hine No. 1 site. Neither do the narrow, steep 
valleys of the tributary streams afford such sites.

HINE NO. 1 SITE (9DA 8)

Location. In the valley of the Williams River, the dam site in sec. 23, T. 1 N., 
R. 79 W. sixth principal meridian, 2 miles above the mouth. (See pi. 4.)

Description. In the lower part of its course the Williams River flows through 
a valley 1% miles wide having gently sloping sides. This valley is abruptly 
ended by the connected ridge of buttes forming the southern boundary of the 
Colorado Valley, through which the river forces its way in a canyon 2 miles long. 
The land within the valley is irrigated to a considerable extent, native hay being 
the chief crop. A spillway 1 mile above the dam exists through a natural water­ 
way to the Colorado River.

Dam site. The rocky walls of the canyon are 60 feet apart at the water surface, 
120 feet apart at a height of 50 feet, and then gradually increase to 550 feet at a 
height of 175 feet. The boring of five holes shows that bedrock lies from 12 to 
30 feet below the bed of the river; the overlying material is made up of sand and 
boulders.

Capacity. The Central Colorado Power Co. made a topographic survey of the 
reservoir site in 1905, and from that survey the following table has been computed:

Area and capacity of Him No. 1 Reservoir for different heights of dam

Height 
above 
outlet 
(feet)

20 
40 
60 
80 

100

Area 
(acres)

19 
75 

192 
360 
534

Total 
capacity 

(acre-feet)

148 
1,170 
4,240 
9,850 

17,800

Height 
above 
outlet 
(feet)

120 
140 
160 
175

Area 
(acres)

806 
1,090
i,2«e
1,300

Total 
capacity 

(acre-feet)

32,800 
51,800 
67,300 
75,200

Water «wppty. -Records of the flow of the Williams River were obtained near 
Parshall, within the reservoir site, from 1904 to 1924, and these have been 
extended back to 1900 and forward to 1927 by using the relation of the flow of the

46013 29  7
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Williams River to that of the Colorado at Glenwood Springs as determined from 
later simultaneous records. The following table shows the total run-off for 
each year as thus computed:

Annual run-off at gaging station in Hine No. 1 Reservoir site, 1900-1927

Year

1900..........................
1901  .......... __ ........
1902 ..........................
1903  ........ __ ..........
1904  ......._....... ..._..
1905   ..., ._........ ....
1906 ____ ..... ..............
1907  .......................
1908  .......................
1909   .......................
1910 ____ . _______ ....
1911  .......................
1912   .......................
1913 ...
1914

Acre-feet

98,600
101,000
70,200
93,900

103,4)00
99,300

122,000
141,000
88,300

144,000
96,300

101,000
163,000
109,000
167,000

Percent 
of mean

8285'
69
79
86
83

102
118
74

121
81
86

137
QO

Idfi

Year

191fi ____  . . _______ ..... _.; ...

1916  ....... .......... .......
1917.. ........................
1918  _ .........    ......
1919 ..........................
1920 ___ ....................
1921..  .....................
1922 .. . __ - .........
1923    . ...-.... ..........
1924 __ ......................
1925 _ .......................
1926 __ . _____________
1927 _ .......................

Mean   _ ... ........

Awe-feet

122.606mm
166,000
169,000
96,100

148,000
199,000
99,000

122,000
116,000
96,700

138,000
110,000

119, 000*

Percent 
of mean

102i
131
142
81

124
134
83

102
97
80

116
92

Below the gaging station 47 square miles of foothill area is tributary to the 
reservoir, the mean annual run-off from which is estimated as 19,000 acre-feet. 
Thus the total mean annual run-off at the reservoir site is 138,000 acre-feet. If 
the proposed transmountain diversion from Williams Eiver is made (see* p. 56) 
the mean annual run-off will be reduced to 113,000 acre-feet.

Probable use. The principal use of the reservoir appears to be the development 
of power on the Colorado River. As its capacity is too small to warrant con­ 
struction by itself, the reservoir has been considered in connection with that at 
Hine No. 2 site, on the Colorado River, which has a capacity of 230,000 acre-feet. 
(For result of the combined operation see p. 69.)

BLUE RIVER BASIN

At three points in the valley of the Blue Kiver reservoirs can be 
constructed. One site is the comparatively level area extending from 
Dillon for several miles up the Blue and Tenmile Valleys. The 
presence of a narrow-gage branch of the Colorado & Southern Rail­ 
road in both valleys and the location of Dillon (population 100) at 
their junction make this site unfeasible. Another site is known as the 
Curtis No. 1 site and is in the main valley, the dam site being 12 miles 
below Dillon. The dam required at this site would be so large for the 
reservoir capacity that this site is considered unfeasible. The third 
site is at Green Mountain, 20 miles below the Curtis dam site and 16 
miles above the mouth of the river.

The presence of small mountain lakes on Slate, Brush, Black Lake, 
and Cataract Creeks makes it possible to store the tributary run-off 
from about 20 square miles, but as no surveys of these sites have been 
made, detailed information regarding them is not available.
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\ f QBfilH MOUNTAIN SETS (BBS I)» ,- ..  

Location. In the vaHey of the Blue River, beginning at datti site in iec. 10, 
T. 2 S., R. 80 W. sixth principal meridian, near Green Mountain, and extending 
13 miles upstream.

Dean site, In a canyon formed by the river cutting its way through Green 
Mountain, a semi-isolated butte Which rises in the center of the valley. The right 
and left canyon walls, which make angles of 45° and 68°, respectively, are com­ 
posed of light-colored close-grained basalt. The width of the dam site is 100 feet 
at the water surface, 430 feet 100 feet above, 1,150 feet 300 feet above, and 1,280 
feet at an altitude of 8,015 feet, or 333 feet above the river. Ko borings have 
been made to determine the distance to bedrock. The divide separating Green 
Mountain from the Williams River Mountains has an altitude of 8,015 feet. At 
an altitude of .8,000 feet a cut through the divide 1,600 feet long would afford a 
.apillway frito the Blue River \% miles downstream.

Capacity j The following table shows the area and capacity of the reservoir at 
different altitudes:

Area and capacity of Green Mountain Reservoir at different altitudes

Altitude
(feet)

7,682
7,750
7,800
7,850

Area
(acres)

0
50

145
628

Capacity
(acre-feet)

0
2,000
5,000

23,000

Altitude
(feet)

7,900
7,950
8,000

Area
(acres)

1,280
2,250
3,260

Capacity
(acre-feet)

86,000
185,000
344,000

Of the area flooded at 8,000 feet 200 acres consists of hay meadow and 500 
acres of grazing land; the remainder is land of little value.

Water supply. Records of the Blue River near Kremmling, which is within 
the reservoir site, show that the mean annual discharge for 1905-1908 was 
448,000 acre-feet. The records of the Colorado River at Qlenwood Springs 
indicate that the mean annual run-off for the 28-year period 1900-1927 was 97 
per cent of that for the 4-year period covered by the Kremmling records. On 
this basis the mean annual run-off at the Green Mountain site is 435,000 acre-feet. 
If the proposed transmountain diversion is made (p. 59) the mean annual run­ 
off will be reduced to 339,000 acre-feet.

Probable use. The ehi^f use of the reservoir appears to be for the development 
of power on the Colorado River. The survey of th« site indicates a capacity of 
344,000 acre-feet. If the reservoir were operated for the purpose of maintaining 
a uniform flow at Gore Canyon during each low-water season, the capacity required 
to store all the water during the high-water period of the wettest years would be 
about 360,000 acre-feet with the transmountain diversion and 475,000 acre-feet 
without it.

Had the reservoir been constructed to a capacity of 344,000 acre-feet, the follow­ 
ing rates of discharge at Gore Canyon, in which an allowance has been made for 
transmountain diversion and evaporation losses, could have been obtained during 
the years for which stream-flow records at the reservoir site are available.

* Description based on data in unpublished report by E. E. Jones on power resources of the Colorado 
River (Geological Surrey, 1925). '
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Rates of uniform discharge at Gore Canyon during %M-water season, 1904-1908, if 
storage at Green Mountain Reservoir qite had^een available ,-v .., 5 ,

/ Period

September, 1904, to April, 1905 _ ..........  .........
August, 1906, to March, 1906.. ____ .. __ .  _ . __
September, 1906, to March, 1907..  ........ ...... .....
September, 19j)7, to April, I908._._.,,........._........
September, 1908, to April, 1909____. ......... __ . ...

Available 
storage 

(acre-feet)

344,000 
221,000 
382,000 
344^090* 
173,000

Available water supply 
(acre feet)

Surplus

0

13,000

Deficiency

0 
123,000 
42,000

172,000

Uniform 
. disoh&ge 

(seeondr te*t>''

Xzsb
Msr

1,360 
1,230

&14

With the regulation indicated above the discharges for 90 per cent and 60 per 
cent of the time would have been 814 and 1,230 second-feet, respectively. The 
available power at the principal sites on the Colorado would have been as follows:

Available power at principal sites on Colorado River with storage at Green Moun­ 
tain Reservoir site

Site
Total 
head 
(feet)

500 
205

Run-off and available power

90 per cent of the time

Second-feet

814 
1,170

Horsepower

32,000 
19,200

50 per cent of the time

Second-feet

1,230 
1,590

Horsepower

49,200 
26,000

Without the transmountain diversion the 90 per cent discharge at Gore Canyon 
and Glenwood Springs would have been 954 and 1,310 second-feet, respectively, 
and the corresponding power would have been 38,000 and 21,500 horsepower. 
The power for 50 per cent of the time would have been practically the same as 
with the diversion.

Comparison with other reservoir sites. The following table summarizes the 
principal features of each site considered of value for the development of power 
in Gore Canyon and between the Shoshone taflrace and Glenwood Springs:

Principal features of certain power sites in upper Colorado River Basin

Site

Kremmling _ _ _ . _ _ _ ___ _ ............
Hine No. 2. ______ ....... _____     .        
HineNo.l.........  ..  ._...  .       
park . .. _________ ________________

Dimensions ,of dam
(feel)

Height 
above 
stream 

bed

»245
175 
175 
160 
333

Crest 
length

410 
750 
550 
812 

1,250

Total available 
borseoowsr «,

SO per
cent of 

the time

77,000 
} 61,208

59,100 
51,200

SO per 
cent of 

the time

89,600 
78,300
79,90ft 
75,200

 Allowing for transmountain diversions.
»Above bedrock, which is about 90 feet below stream bed.

The site having the highest power value and requiring the shortest dam is 
Kremmling, but the necessity of relocating 20 miles of railroad through the 
reservoir and removing it from Gore Canyon, below, and of removing the town
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of Kremmling outweighs these advantages. Of the other sites, the Park site 
requires the relocation of 8 to 10 miles of railroad, leaving the Hine No. 1 and 
No. 2 and Green Mountain sites the only ones free from railroad interference.

The Hine No. 1 and No. 2 sites together have 20 per cent greater value for 90 
per cent power than the Green Mountain site. Also the combined heiglits,above 
the stream bed and the crest lengths of the two dams would not greatly exceed 
the height and crest length of the-single dam at Green Mountain, thus indicating 
a considerably smaller total volume in the two Hine dams than in the Green 
Mountain dam. The only unfavorable item in the comparison appears to be 
the fact that of the 6,660 acres flooded by the Hine sites abdut 3,000 acres i» 
irrigated, whereas at Green Mountain only 3,260 acres will be flooded, of which 
but a few hundred acres is irrigated. Borings have been made which show bed­ 
rock to be from 12 to 30 feet below the stream bed at Hine No. 1 and from 30 to 
60 feet below the stream bed at Hine No. 2. The depth of bedrock at the Green 
Mountain site is not known. :

EAGLE RIVER BASIN

The alternate valleys and canyons through which the Eagle River 
flows would be favorable for the creation of reservoirs were it not for 
the presence of the main line of the Denver & Rio Grande Western 
Railroad throughout the length of the basin. Reservoir sites do not 
exist on tributary streams except at the Castle Mountain site, on 
Milk Greek. The long inlet and outlet ditches required for its small 
capacity make the site unfeasible.

ROARING FORK BASIN

The presence of a branch line of the Denver & Rio Grande Western 
Railroad and an irrigated area of 5,600 acres in the Roaring Fork 
Valley below Aspen preclude the construction of any large reservoir 
in the valley. Just above Aspen the topography is favorable for 
storage, and here Aspen No. 1 site has been surveyed. The valleys 
of tributary streams, except the Crystal .River and Fryingpan Creek, 
are too narrow and steep for reservoir sites. Two sites, Redstone 
No. 3 and No. 4, have been surveyed in the Crystal River Valley, but 
the presence of the narrow-gage line of the Crystal River Railroad 
leading to the marble quarries at Marble and the prohibitive cost of 
power development (the only apparent use) at these sites render them 
unfeasible. The C. M. site, on Fryingpan Creek, requires a dam too 
large for the capacity obtainable. A reservoir site known as Red 
Mesa exists on the mesa south of Castle Creek, but its only source of 
supply is the satne as that for the Spring Park site, where a reservoir 
has been partly constructed.

ASPEU WO. 1 SITE (9DF 1)

Location. In the valley of the Roaring Fork just above Aspen; the dam site 
is half a mile above the upper edge of the town, in T. 10 S., R. 84 W.

Description. After flowing through a canyon having a heavy fall, the river 
below the mouth of Difficult Creek emerges into a valley that reaches nearly to 
Aspen. The sides of the valley are gently sloping, and the river has a fall of 
only 18 feet to the mile. Most of the land within the valley is used for pasturage, 
but about 200 «eres*is under cultivation, the crops beangi timothy; and alfidfa hay



86 UPPER COLORADO RIVER AND ITS UTILIZATION

Dow ait e. At the dam site the abutments, wMeh consist of granite, are1 60 feet 
apart at the water surface and 2,100 feet apart at a heig&t of 70 feet. : '

Capacity. In 1905 the Central Colorado Power Co. made a topographic sur­ 
vey of the reservoir site, and from that survey the following table lias been 
computed:

, Area and capacity of Aspen No. 1 Reservoir at different altitudes

Altitude
(feet)

8,140
8,150
8,160
8,170

Area
(acres)

0
285
347
408

Total ca­ 
pacity 

(acre-feet)

0
1,580
4,730
8,520

Altitude 
(feet)

8,180
8,190
8,200

Ares
(acres)

462
500
540

Total ca­ 
pacity 

(acre feet)

12,900
17,700
23,000

Water supply. The records of the Roaring Fork at Aspen are taken at a 
point IX miles below the dam site, where the discharge is practically the same. 
These show that the mean annual run-off from 1911 to 1921 was 134,000 acre-feet. 
A comparison with the records of the Colorado River at Glenwood Springs 
indicates that the mean annual run-off for the period 1900-1927 is 94 per cent of 
the mean for 1911-1921. On that basis, the mean annual run-off at the reservoir 
site is 127,000 acre-feet.

Probable use. This reservoir will probably be used principally for the develop­ 
ment of power. Water could be stored from the later part of April to August 
and released at such rates that the flow during the remainder of the year would 
be uniform. On this basis the 90 per cent and 50 per cent flows just below the 
reservoir would be 94 and 104 second-feet, respectively. These quantities are 
65 and 49 second-feet greater than the corresponding flow unregulated. These 
increases have been added to the unregulated flow at points farther downstream 
to determine the effect of storage. With storage the increased power at the 
sites described on page 85 would be as shown in the following table:

Increased power at certain sites, in horsepower, due to storage in Aapen No. 1
Reservoir

Site

Castle Creek _____________ . _ .
Woody Creek... ______________

Basalt....-  . ____ -... ___ . __

Total- ............ ...............

90 per cent of the time

Without 
storage

940
2,110 
3,670 
2,880 
2,350 
4,240 
4,020 
4,210 
3,160 
2,660

30,100

With 
storage

3,050 
4,320 
6,010 
4,070 
3,040 
5,400 
5,070 
4,980 
3,700 
3,050

42,700

Increase

2,110 
2,210 
2,340 
1,190 

690 
1,160 
1,050 

770 
540 
490

12,600

50 per cent of the time

Without 
storage

1,780 
3,940 
6,840 
6,160 
4,390 
7,8TO 
7,470 
7,810 
6,870 
6,140

56,300

With 
storage

3,370 
6,610 
8,600 
6,130 

'4,910 
8,740 
8,260 
8,390 
6,270 
6,500

.65,800

Increase

1,590 
1,670 
1,760 

070 
, 620 

870 
700 
580 
400 
360

9,500

MINOR TRIBUTARY BASINS ABOVE GUNNISON RIPER

The topography of the miilor tributary basins above the Gunnisont 
River is so rugged that only seven reservoir sites have .been located. 
These are described below. The Butte Mesa site k too close to
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Colorado River to be of value for irrigation, its only apparent use, 
and the size of dam required for the Colorado No. 1 site is t#o large 
for the capacity obtainable.

CORBAI SITE (9DA 9)

Location. In sec. 1, T. 1 N., R. 79 W. sixth principal meridian, in the channel 
of Corral Creek, a tributary of the Colorado River. A dam 65 feet high would 
have a crest length of 300 feet.

<7apoo%. From a filing in the State engineer's office the following table has 
been compiled:

Capacity of Corral Reservoir for different heights of dam

Height 
above 
outlet 
(feet)

10 
20 
30

Total 
capacity 

(acre-feet)

13
65 

158

Height 
above 
outlet 
(feet)

40 
50 
60

Total 
capacity 

(acre-feet)

3,580 
6,680 

11,100

Water sup-ply. No records of Corral Creek are available, but by comparison 
with the records of Troublesome Creek, which drains the adjacent area on the 
west, the mean annual run-off from 28 square miles above the reservoir site is 
estimated as 8,000 acre-feet.

Probable use. It is proposed to utilize the stored water for the irrigation of 
land north of the Colorado River and west of Corral Creek.

E1ECTKA SITE (9DG1)

Location, In the narrow valley of Meadow Creek, a tributary of Middle Elk 
Creek; the dam site is near the southwest corner of sec. 1, T. 4 S., R. 91 W. sixth 
principal meridian, and is so narrow that a dam 225 feet above the stream bed 
would have a maximum length of only 250 feet.

Capacity. From a filing in the State engineer's office the following table has 
been compiled:

Area and capacity of Slectra Reservoir for different heights of dam

Height 
above oat- 
let (feet)

20 
40 
60 
80 

100 
120

Area 
(acres)

4 
50 

113 
172 
217 
309

Total ca­ 
pacity 

(acre-feet)

28 
383 

1,780 
4,660 
8,550 

13,600

Height 
above out­ 
let (feet)

140 
160 
180 
200 
210

Area 
(acres)

427 
555 
689 
824 
915

Total ca­ 
pacity 

(acre-feet)

20,800 
30,500 
42,900 
58,000 
67,000

For a capacity of 31,000 acre-feet a dam 170 feet high would have a crest 
length of about 200 feet.

Water supply. Records of East Elk Creek near New Castle from 1911 to 1915 
show a mean annual run-off of 33,800 acre-feet. With an allowance of 2,000 
acre-feet for diversions above the station the total annual run-off for the 5-year 
period was 35,800 acre-feet. A comparison with the run-off of the Colorado 
River at Glenwood Springs indicates that the mean annual run-off for the 28-year
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period 1900-1927 was 99 per cent of that for the 5-year period 1911-1915. The 
mean annual run-off at the gaging station is therefore 35,400 acre-feet from 51 
square miles, or 694 acre-feet to the square mile. The drainage area above the 
reservoir site is 34 square miles, and as the range in altitude is chiefly between 
8,000 and 10,500 feet, as contrasted with a range from 7,000 to 10,000 feet above 
the gaging station, the unit run-off is estimated as 900 acre-feet to the square 
mile. This gives an estimated mean annual run-off at the reservoir site of 
30,600 acre-feet.

Probable use. The reservoir site was originally filed on for power, a pipe line 
being planned to lead from the reservoir to a power house 1 mile downstream. 
The head is somewhat uncertain, owing to insufficient data, but it is believed that 
the fall between the outlet of the reservoir and the power-house site is about 1,700 
feet. A mass curve shows that to have equalized the flow during the 5-year 
period 1911-1915, which included 1914, one of the wettest years recorded for 
the upper Colorado River Basin, would have required a storage capacity of 27,000 
acre-feet. This capacity would require a dam 160 feet high. The uniform 
draft during the entire period from June, 1911, to July, 1914, would have been 
48 second-feet. With a minimum head of 1,700 feet the available power for 90 
per cent of the time would be 6,350 horsepower.

WOICOTT SITE (9B6-2)

Location. In sees. 1, 2, 11, and 12, T. 7 S., R. 92 W. sixth principal meridian, 
in the channel of West Divide Creek, where a dam 110 feet high would have a 
crest length of 750 feet.

Capacity. From a filing in the State engineer's office the following table has 
been compiled:

Area and capacity of Wolcott Reservoir for different heights of dam

Height 
above out­
let (feet)

20
40
60

Area

19
43
78

Total ca­ 
pacity

(acre-feet)

130
578

1,480

Height 
above out­
let (feet)

SO
100

Area

104
122

Total ca­ 
pacity

(acre-feet)

2,280
4,900

Water supply. Records for West Divide Creek near the reservoir site for 
1910 show an annual run-off of 21,400 acre-feet. As 1910 was a year of about 
75 per cent normal run-off in the upper Colorado River Basin, the mean annual 
run-off at the reservoir site is estimated as 28,000 acre-feet.

Probable use. It is proposed to utilize water stored in the Wolcott Reservoir 
for irrigation in the West Divide Basin.

WEST MAMM CREEK SITE (ODG 3)

Location. In sees. 13,14,23, and 24, T. 7 S., R. 93 W. sixth principal meridian, 
in the channel of West Mamm Creek. The dam site is in the NE. % NW. % sec. 
24, where a dam 125 feet high would have a crest length of 945 feet.

Capacity. From a filing in the State engineer's office the following table has 
been compiled:

Area and capacity of West Mamm Creek Reservoir for different heights of dam

Height 
above out­ 
let (feet)

20
40
60 
80

Ana
<80H*)

4 
11 
43
79

Total ca­ 
pacity 

(acre-feet)

32 
230 
W 

1,390

Height 
above out­ 
let (feet)

100 
110 
120

Area 
(aorss)

119 
139 
162

Total ca­ 
pacity 

(acre-feet)

3,890 
5,190 
6,780
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Water supply. The original filing for this site eontemplated the diversion 
of water from West Divide Creek, but as that stream is extensively used for irri­ 
gation the amount available from that source will be small. It has been proposed 
to divert water from Buzzard Creek about in sec. 27, T. 9 S., E. 92 W. sixth 
principal meridian, where the drainage area is 50 square miles, and convey it to 
West Mamm Creek above the reservoir. By this scheme, it is estimated, the 
mean annual diversion would be 20,000 acre-feet. In addition, it is probable that 
5,000 acre-feet additional is directly tributary to the reservoir.

Probable we. Storage in the reservoir is proposed in- connection with the 
Hunter Mesa project (p. 142).

VEGA SITE (9DJ 1)

Location. In the channel of upper Plateau Creek. The dam site is in the 
NW. K NK K sec. 6, T. 10 S., E. 93 W. sixth principal meridian, 12 miles above 
Collbran.

Description. For 1% miles above the canyon which contains the dam site 
Plateau Creek flows through a valley five-eighths of a mile wide with gently slop­ 
ing sides. Half a mile above the dam site the sides close in to a canyon. The 
area within the reservoir site consists chiefly of irrigated hay meadows.

Dam site. A third of a mile below the entrance to the canyon, at its narrowest 
point, the width is 50 feet at the water surface, 620 feet at a height of 110 feet, 
and 1,750 feet wide at a height of 135 feet. No borings have been made to show 
the distance to bedrock.

Capacity. From a topographic map filed in the State engineer's office th^ 
following table has been taken:

Area and capacity of Vega Reservoir for different heights of dam

Height 
above 
outlet 
(feet)

10 
20 
30 
40 
50 
60 
70

Area 
(acres)

2 
14 
27 
40 
78 

150 
235

Total 
capacity 

(acre-feet)

16 
77 

307 
622 

1,210 
2,370 
4,359

Height 
above 
outlet 
(feet)

80 
90 

100 
110 
120 
130 
135

Area 
(acres)

326 
439 
528 
667 
845 
965 

1,000

Total 
capacity 

(acre-foot)

7,290 
11,000 
16,000 
21,809 
30,000 
38,600 
48,600

Water wpply. The water supply from Plateau Creek alone is insufficient 
for a reservoir of this size, as Plateau Creek has a low unit run-off, but by bafldteg 
feeder ditches to Leon and Park Creeks, which enter Plateau Creek below the 
reservoir, it will be possible to store the run-off from 75 square miles. A filing 
in the State engineer's office shows that a proposed diversion from Leon Creek 
in the SW. K SE. % sec. 18 to Park Creek in the SW. # SE. ^ sec. 7 by a ditch 
1.7 miles long, and a ditch 0.5 mile long from Park Creek in the SW. K NW. %. 
sec. 7 will divert water to the reservoir.

Eecords of Plateau Creek near Collbran for 1922-1927 show a mean annual 
run-off of 83,400 acre-feet. A comparison with the 11-year record of Surface 
Creek, which drains a somewhat similar area on the opposite side of Grand 
Mesa, indicates that the mean discharge to be expected is 111 per cent of that 
for the 6-year period 1922-1927, or 93,000 acre-feet. Only a small quantity of 
water enters Plateau Creek between the gaging station and the Vega site, and 
the mean annual run-off at the latter point, with the Leon and Park Creek 
diversions, is estimated as 85,000 acre-feet.

Probable use. The reservoir will be used for additional irrigation in Plateau 
Valley, probably in connection with the Suhnyside project ftx 142).  
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GTJNNISON BIVEE BASIN 

HEADWATER BASINS

On the Taylor River, the main source of the Gunnison, there are 
two reservoir sites known as Dorchester and Taylor Park. On the 
East River, another important headwater stream, there are two sites 
known as East River and Oversteg. The dam required for the 
Oversteg site is so large as compared with the capacity obtainable that 
the site is considered unfeasible. The presence of branch lines of the 
Denver & Rio Grande Western Railroad along the entire length of the 
Gunnison except for a distance of 36 miles, where the river is in a deep 
canyon, prevents the construction of reservoirs on the main stream. 
The sites in the tributary basins are described under those basins.

DOBCHESTEB SITE (9EA 1)

Location. In sees. 27,33,34, and 35, T. 12 S., R. 83 W. sixth principal meridian, 
in the Taylor River Valley, the upper end of the site being a quarter of a mile 
southeast of Dorchester. The land within the site is used chiefly for grazing.

Dam site. In the NE. K SE. % sec. 34, T. 12 S., R. 83 W., the sides of the 
valley approach each other and form a shallow canyon about 60 feet deep, through 
which the river flows for a distance of 1,000 feet. A dam in this canyon would be 
60 feet high and have a crest length of about 750 feet. To raise the water surface 
55 feet a low dike and spillway 600 feet long at a point half a mile northeast of the 
dam site would be required. No borings have been made to determine the dis* 
tance to bedrock.

Capacity. No detailed survey of this Tsite is available, but from the topo­ 
graphic map of the Taylor Park quadrangle, which has a contour interval of 50 
feet, it has been computed that at an altitude of 9,800 feet the area would be 
28 acres and the capacity 70 acre-feet and at 9,850 feet the area would be 406 
acres and the capacity 10,900 acre-feet.

Water supply. The only records of stream flow in the vicinity of the dam site 
are the few miscellaneous measurements made during 1903 and records of the 
Taylor River at Almont for 1911-1927. A study of these records and the char­ 
acteristics of the drainage basin indicates that the run-off per square mile at the 
dam site is somewhat higher than at Almont. As the unit run-off at Almont is 
667 acre-feet per square mile, that at the Dorchester site is estimated aa 725 
acre-feet. For the 40 square miles of drainage area this would give a mean annual 
rua-off of 29,000 acre-feet.

Probable use. There is no apparent use for this site, because the much larger 
Taylor Park site is better suited to regulate the river either for irrigation or for 
power. In the seemingly remote possibility of the transmountain diversion from 
the Taylor River to the Arkansas at an altitude of 9,800 feet (p. 61), this site 
could be used for western-slope storage for that project.

TAYLOB PABK SITE (9EA 8)

Location. In Taylor Park, chiefly in sees. 5, 6, 7-9, and 17-21, T. 14 S., R. 32 
W., and sees. 13, 24, T. 14 S., R. 83 W. sixth principal meridian. The dam site is 
in the canyon just below the park. (See pi. 5.)

Description. Taylor Park, through which the Taylor River flows, is a high 
gravelly basin, 6 miles wide at its lower end. In this park Willow and Texas 
Creeks join the main river, Peale " has given the following description of Taylor 
Park:____

* Paale, A. O., U, S. QeaU and Owe. Survey Terr. Ann. Sept. for 1873, p» 246.1874»
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" Crossing the range at the head of Lake Creek, we descend on the west side to 
the waters of the Gunnison [Taylor] River, which at this point flows through a 
meadowlike park, called Taylor Park. This park is bounded on the west .by 
gneissic rocks. The basis of the park is also granitic and gneissic, but it is for the 
most part covered with drift, probably all of glacial origin. All the creeks 
coming into the Gunnison [Taylor] * * * in the park present evidence of 
glacial action. On Texas Creek * * * there are well-marked lateral mo­ 
raines reaching from the edge of the mountains almost to the main river, and 
gradually decreasing in height. * * * The main portion of the park lies 
on the east side of the river, which keeps close along the edge of comparatively 
low granite or gneissic hills. Several outcrops of granite are found throughout 
the park, but they are mostly covered either with glacial drift or close to the 
streams by alluvium."

Dam site. There are two dam sites in the narrow rocky canyon just below 
Taylor Park. At the upper site the Reclamation Service made a number of 
diamond-drill borings in 1911 and 1912. Bedrock was found to be overlain with 
quartzite boulders and sand from 21 to 29 feet thick.

Capacity. The Reclamation Service made a topographic survey of the reservoir 
site in 1904, and from that survey the following table has been computed:

Area and capacity of Taylor Park Reservoir at different heights

Height 
above river 

(feet)

10 
30 
60 
70 
90

Area 
(acres)

27 
108 
295 
481 
730

Total
capacity 

(acre-feet)

145 
1,290 
5,050 

12,700 
24,600

Height 
above river 

(feet)

110 
130 
150 
160 
170

Area 
(acres)

1,100 
1,390 
2,030 
2,260 
2,440

Total 
capacity 

(acre-feet)

42,500 
69,700 

106,000 
127,000 
151,000

Water supply. The only records of stream flow in the vicinity of the dam 
site are a few miscellaneous measurements made during 1903, one year's records 
hi 1905 at a point 16 miles downstream, several months' records at the dam site 
in 1913, and records at Almont, 21 miles downstream, since 1911. A study 
of these records and the characteristics of the drainage basin indicates that the 
run-off per, square mile at the dam site and at Almont are practically the same. 
The following table has been computed from the Almont records:

 
Annual discharge of Taylor River at Taylor Park Reservoir site, 1911-1987

Year

1911 ______________
1912 ______ . __ . __ .
1913...  ..................
1914........................
1915... .....................
1916 ______ . _______
1917 _ . _____ ..... _ ...
101 S
1919__. _______ .. __ ...
1920....  .................

Acre-feet

162,000
150,000
113,000
205,000
122,000
177,000
179,000

118,000
187,000

Per cent 
of mean

106
98
74

134
80

116
117
111
77

122

Year

1921 ___ ..... __ ... ......
1922...... _ ........... __
1Q93
1Q*U

1925 ___ ... _ . . .. 
1926 _ . _ .   _  
1927--        

Acre-feet

167,000
150,000
164,000
144,000
119,000
124,000
154,000

153,000

Percent 
of mean

109
98

107
94
78
81

101

Status of site. This site is reserved for the use of the Bureau of Reclamation's 
Uncompahgre project.

Probable use. Although the Taylor Park Reservoir appears destined to be 
used for irrigation, it is possible that the Uncompahgre irrigation project may
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not require this additional storage, and in that event it could be used to develop 
power on the Taylor River. A mass curve based on the estimated flow at the 
dam site for the 16-year period indicates that to equalize the flow between wet 
and dry years, storage amounting to 107,000 acre-feet would be required. This 
would have made possible the following rates of uniform draft:

Possible rates of uniform draft at Taylor Park site, 1918-1927

Period

July, 1912, to July, 1914__. ......  _........_._.  _._.    . .. 
August, 1914, to July, 1918. _____________________________
August, 1918, to July, 1921. . _________________ . _________
August, 1921, to July, 1924.................................. __ .- . . _ -
August, 1924, to July, 1927. ..   ............  __ ....... _ . __ .. _ .

Uniform 
draft 

(second- 
feet)

219
. 226

219
215
179

Storage 
required 

(acre- 
feet)

105,000
105,000
107,000
70,000
70,000

Mean 
head 
(feet)

146
14&
160
157
157

The table of reservoir capacity shows that the upper 55 feet has a capacity of 
105,000 acre-feet. With this section used for regulation the minimum head 
on the dam would be 115 feet. For 90 per cent of the time the discharge would 
be 179 second-feet with a mean head of 157 feet, and for 50 per cent of the time 
219 second-feet with a mean head of 148 feet.

The uniform rates of draft, with an allowance for the increased flow below 
the reservoir, would have increased the power at the three sites described on 
page 196 as follows:

Increased power at certain sites, in horsepower, due to storage in Taylor Park
Reservoir

Site

Crystal Creek _________

Total . ...............

90 per cent of the time

Without 
storage

1,610 
3,170 
2,260

7,040

With 
storage

"7,930 
7,220 
5,020

20,200

Increase

6,320 
4,050 
2,760

13,100

50 per cent of the time

Without 
storage

2,770 
5,460 
3,860

12,100

With 
storage

."9,600 
9,290 
6,480

25,400

Increase

6,830 
3,830 
2,620

13,400

" IncludeSiJevelopment of power in 8-mile section below dam.

EAST RIVER SITE (SEA 3)

Location. In sees. 4 and 5, T. 14 S., R. 85 W., and sees. 32 and 33, T. 13 S., 
R. 85 W. sixth principal meridian, in the channel of the East River, 4 miles east of 
Crested Butte. At the dam site, in sec. 5, a dam 74 feet high would have a crest 
length of 1,280 feet.

Capacity. From a survey made by the Reclamation Service in 1902 the 
following table has been compiled:

Area and capacity of East River Reservoir for different heights of dam

Height 
above 
stream 

bed (feet)

44
54

Area 
(acres)

194
333

Total 
capacity 

(acre-feet)

3,340
5,970

Height 
above 
stream 

bed (feet)

64
74

Area 
(acres)

448
540

Total 
capacity 

(acre-feet)

9,880
14,800
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The report of the survey states M that the material at the dam site is earth 
with some loose rock. The land that would be covered is about two-thirds meadow 
grass and one-third pasture.

Water supply. From the record of the East River at Almont (1905,1911-1921) 
and a few miscellaneous records near the reservoir site, the unit run-off at the 
East River site is estimated as 1,100 acre-feet to the square mile. For the 91 
square miles tributary to the reservoir site the mean annual run-off is 100,000 
acre-feet.

Probable use. No outstanding need for the reservoir is apparent at present. If 
power is developed on the Gimnisorr River, storage at this site may prove feasible.

TOMICHI CREEK BASIN

Tomichi Creek below the mouth of Marshall Creek, 16 miles fr&m 
its source, flows through a valley that gradually widens out to a dis­ 
tance of 2 miles and is bounded by gentle mountain slopes. Although 
the Marshall Pass line of the Denver & Rio Grande Western Railroad 
traverses the entire length of the valley, there are two possible reser­ 
voir sites the Tomichi and Parlins sites. The latter has not been 
surveyed in detail, and its feasibility is impossible to determine. A 
reconnaissance made in 1902 by the Reclamation Service indicated 
that a dam 60 feet high, having a crest length of 1,200 feet, would give 
a storage capacity of about 12,000 acre-feet, which is but a small 
fraction of the available water supply.

On the tributary streams two sites exist the Pitkin site, on Quartz 
Creek, and an unnamed site on Little Tomichi Creek. The dam 
required for the latte"r site is so large as compared with the capacity 
obtainable that the site is considered unfeasible.

TOMICHI SITE (9EB 2)

Location. In the valley of Tomichi Creek, in sees. 28, 29, and 32-35, T. 49 
N., R. 3 E. New Mexico principal meridian.

Description. Tomichi Creek in this section of its course has a fall of about 11 
feet to the mile and pursues a winding course through a valley having a general 
width of hah* a mile. Within the reservoir site, which is occupied by irrigated 
hay meadows, the creek is joined by two small tributaries. The narrow-gage 
Marshall Pass line of the Denver & Rio Grande Western Railroad traverses the 
reservoir site.

Dam site. At a height of 54 feet above the water surface the distance between 
abutments is 800 feet; at 64 feet, 825 feet; and at 74 feet, 850 feet. No borings 
have been made to determine the distance to bedrock.

Capacity. In 1902 the Reclamation Service made a reconnaissance survey of 
the site, from which the following table has been computed:

Area and capacity of Tomichi Reservoir for different heights of dam.

Height
above 
water 

surface
(feet)

54
64
74

Area 
(acres)

1,070
1,270
1,540

Total 
capacity 
(acre-feet)

27,000
38,700
52,700

" Edwards, W. P., Reservoir sites in Gunnison River Basin: TJ. S. Red. Service Second Ann. Rept. 
p. 188, 1904.
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Water supply. Records of Tomichi Creek at Sargents from 1918 to 1922 
show a mean annual run-off of 56,000 acre-feet, or 343 acre-feet to the square 
mile. Owing to the mountainous character of the drainage basin, 'the unit run-off 
at the reservoir site is taken as equal to that at Sargents, and the mean annual 
run-off is estimated as 143,000 acre-feet.

Probable use. No outstanding need for this reservoir is apparent at present. 
If power is developed on the Gunnison River and if the Taylor Park site is reserved 
for the Uncompahgre irrigation project, storage in the Tomichi Reservoir may 
prove possible.

PITKEBT SITE (9EB 3)

Location. In the S. % SE. % see. 2 and the N. % NE. % sec. 11, T. 50 N., R. 
4 !£; New Mexico principal meridian. The dam site is in the SE. % SW. % sec. 2. 
Ari intake ditch a quarter of a mile long will supply water from Quartz Creek. 

1 Capacity. A filing in the State engineer's office shows that a dam about 70 
feet high would be 700 feet long and create a storage capacity of 6,000 acre-feet 
with a maximum area of 150 acres.

Water supply. Records of Quartz Creek near Pitkin for 1911-1913 show a 
mean annual run-off of 38,400 acre-feet. Comparison with records of the Taylor 
River near Almont shows that the run-off for the 17-year period 1911-1927 is 
109 per cent of that for the 3-year period covered by the Quartz Creek records. 
Therefore the mean annual run-off at the gaging station is 42,000 acre-feet, or 
639 acre-feet to the square mile. As the proposed intake is farther upstream, 
the unit run-off is assumed as 650 acre-feet, or 13,600 acre-feet for the 21 square 
miles above that point.

Probable use. The chief use proposed in the filing was the development of 
power by means of a pipe line 5 miles long leading to a power house in sees. 23, 
T. 50 N., R. 3 E. No information relative to the total head to be developed is 
available. The Roosevelt Tunnel power plant (p. 173)'develops about 130 feet 
of fall on Quartz Creek below the reservoir site. It appears that the Pitkin 
Reservoir would be of value to augment the 90 per cent power of this plant.

CEBOLLA CREEK BASIN

The valley of Cebplla Creek is so narrow and has so steep a slop© 
that only one reservoir site has been located in it.

CEBOLLA SITE (9EC 1)

Location. In sees. 11-15, 22, and 23, T. 44 N., R. 2 W. New Mexico principal 
meridian, in the channel of Cebolla Creek, a tributary of the Gunnison River. 
A dam 140 feet high at this site would have a crest length of 430 feet.

Capacity. From a survey made by the Reclamation Service in 1902 the follow­ 
ing table has been compiled:

Area and capacity of Cebolla Reservoir for different heights of dam

Height
above

stream bed
(feet)

120
130
140

Area
(acres)

398
480
572

Total
capacity

(acre-feet)

20,000
24,000
29,300
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The report of the survey states *» that solid rock is exposed at the sides of tfete 
dam site and can probably be reached in the bottom by sinking 40 feet through 
gravel and earth. The land that would be covered is irrigated meadow land in 
the valley floor and pasture land in the hills.

Water supply. No records of stream flow for Cebolla Creek are available. 
From a comparison with the discharge of Sapinero Creek at Sapinero for 1911- 
1914 the unit run-off of Cebolla Creek is assumed as 550 second-feet to the square 
mile. For the 136 square miles tributary to,,the reservoir this would give a, mean 
annual run-off of 74,800 acre-feet. . :> ^. / *

Probable tise. No outstanding need for the reservoir is apparent at present. 
If power is developed on the Gunnison River, storage in the Cebolla Reservoir 
may prove feasible.

LAKE FORK BASIN

The best reservoir site in the basin of Lake Fork is Lake San Cris­ 
tobal, 4 miles above Lake City. About 1 mile above Lake City the 
valley widens so much that a dam 100 feet high with a crest length of 
800 feet would create a reservoir having a capacity of about 7,500 
acre-feet. The size of dam required appears to make this site un­ 
feasible. As a branch line of the Denver & Rio Grande Western 
Railroad traverses Lake Fork from Lake City to the mouth the two 
possible reservoirs at points where the valley widens in the vicinity 
of Trout Creek and Gateview are not considered feasible. These 
sites have not been surveyed and can not be described in detail.

LAKE SAN CRISTOBAI (9IC 2) ,

Location. A natural lake in the channel of the Lake Fork about 4 miles south 
of Lake City, in T. 43 N., R. 4 W. New Mexico principal meridian.

Description. The lake, which is \% miles long and a third of a mile wide, has 
an area of 322 acres. It is bounded on each side by steep mountain slopes, which 
are sparsely timbered. The lake was apparently formed by a mud slide from what 
is now Slumgullion Gulch, blocking the narrow valley of the Lake Fork. A num­ 
ber of small summer cottages are located on the lake shore.

Dam site. The natural dam forming the lake is composed largely of breccia, 
which is more or less porous. To raise this dam 60 feet would require a maximum 
length of 500 feet.

Capacity. From a map filed in the State engineer's office the following table 
has been compiled:

Area and capacity of San Cristobal Reservoir at different altitudes

Altitude 
(feet)

8,997 
9,010 
9,020 
9,030

Area 
(acres)

322
438 
495 
541

Total ca­ 
pacity 

(acre-feet)

317 
5,260 
9,880 

15,100

Altitude 
(feet)

9,040 
9,050 
9,055

Area 
(acres)

574 
612 
630

* 
Total ca­ 

pacity 
(acre-feet)

a), SOD'
26,700 
29,800

Water supply. Records of Lake Fork at Lake City, 4 miles downstream from 
Lake San Cristobal, for 1918-1924 give closely the flow at the outlet of the lake .

ffl Edwards, W. P., Eeservolr sites in Qunnison River Basin: "U. 8. Reel. Service Second Ann. Kept., 
p. 189,1904.
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During the season of medium and low water there appears to be a loss between 
the lake and the gaging station, as shown by the following current-meter measure­ 
ments, in second feet:

Lake outlet Lake City
July 18,l919._-_--_-_._____--_._.____-. 311 272
Nov. 9, 1919-----_---_-__-_------------__-- 24.4 21.8

v As an offset to the loss, there is in the spring considerable run-off between the 
tVp points, which at that time will increase the flow at the gaging station. The
measured mean annual run-off is as follows: 

\ * 
\ Mean annual run-off at Lake San Cristobal, 1918-1924

Year

1918
1919.......  ............
1980. ___ ..-. ...... .
1921......................
1924.. ....................

Acre-feet

70,900
89,600
QE QftA

128,000
80 900'

Per cent of
, mean

75
95

102
136

ftfl

Year

1922.... _______ -_--.-.
1923-- . -    

Acre-feet

100,000
93,100

94,100

Per cent of 
mean

106
99

The record of the Gunnison River near Grand Junction for a period of 19 
years shows that the mean run-off for that period is 96 per cent of that for the 
7-year period 1918-1924. On that basis, the mean annual run-off at Lake San 
Cristobal is 90,300 acre-feet.

Probable use. The chief value of Lake San Cristobal as a reservoir appears 
to be ift connection with the development of power on the Lake Fork. A mass 
curve based on the 7-year record of the Lake Fork shows that to equalize the 
flow between the wet and dry years a maximum storage capacity of 75,000 acre- 
feet would have been required. As this quantity exceeds the measured capacity 
by 45,000 acre-feet it is evident that the flow can not be fully equalized. It is 
possible that the capacity can be increased to about 40,000 acre-feet, which would 
have permitted the following rates of uniform draft:

Possible rates of uniform draft at Lake San Cristobal, 1918-1924
Second-feet 

July, 1918, to June, 1919__________        ___-     118
August, 1919, to June, 1920------------------------------ 111
August, 1920, to June, 1921_ ______..-___________________ 115
August, 1921,to June, 1922_----._--__-_----------------- 121
August, 1922,to June, 1923-_---_-----__----------------- 100
August, 1923, to July, 1924_____________-____-___ 126

These rates of draft would have made available the following increase in power 
at the two sites discussed on pages 197-198.

Increased power due to storage at Lake San Cristobal, in horsepower

Site

Total ..  .......................

90 per cent of the time

Without 
storage

207 
1,270

1,480

With 
storage

2,500 
3,590

6,090

Increase

2,300 
2,320

4,620

50 per cent of the time

Without 
storage

518 
3,090

3,810

With 
storage

2,960 
5,490

8,450

Increase

2,440 
2,400

4,840
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NORTH FORK BASIN

The main valley of the North Fork contains Excelsior No. 4 site, 
but as this site covers irrigated land and includes a branch line of the 
Denver & Rio Grande Western Railroad it is not considered feasible. 
Nor is there any apparent use for it, as there appears to be no feasible 
irrigation or power projects in the lower Gunnisbn Valley.

On East Muddy Creek, a headwater tributary of the North Fork, 
is the East Muddy site. Between Cotteriwood Creek and the No»th 
Fork, with intakes on both streams, is Excelsior No. 5 site. No 
detailed survey of this site has been made, and as there is no apparent 
use for its estimated capacity of 44,000 acre-feet, it is not considered 
feasible. . !

EAST MUDDY SITE (9ED 2)

Location and capacity. In sec. 5, T. 12 S., R. 89 W., and sec. 32, T. 11 S.j 
R. 89 W. sixth principal meridian, in the channel of East Muddy Creek, 
tributary of the North Fork of the Gunnison River. A dam 80 feet high at 
site would have a crest length of 410 feet and create a storage capacity of 4,650 
acre-feet. \

Water supply. No records of East Muddy Creek or adjacent streams in th^ 
North Fork Basin are available, but from the records of Buzzard Creek, whiclji 
drains an area on the opposite side of the divide, the unit run-off for East Mudd^ 
Creek is estimated at 450 acre-feet to the square mile, or 55,000 acre-feet for th^ 
123 square miles tributary to the reservoir site. |

Probable use. This reservoir would probably be used in connection witty 
irrigation in the North Fork Valley. i

UNCOMPAHGRE RIVER BASIN i

No reservoir, sites exist in the valley of the main Uncompahgr^ 
River. On Red Mountain Creek, an upper tributary, is the Irontoiji 
Park site, and in the basin of Dallas Creek are the Willow Swamp an4 
Von Hagen No. 1 and No. 2 sites. The Von Hagen No. 2 site is conj 
sidered unfeasible, as the required dam is too large for the capacitjf 
obtainable. i

IRONTON PARE SITE (9EF 1} ;

Location. In sees. 29-31, T. 43 N., R. 7 W. New Mexico principal meridian! 
in the valley of Red Mountain Creek, a tributary of the Uncompahgre River. j

Capacity. A reconnaissance of the site made by the Reclamation Service hi 
1902 showed that at the dam site, 2 miles below Ironton, a dam 70 feet high woulc 
be 50 feet long on the bottom and 500 feet long at the crest and cover an area oi' 
270 acres to an average depth of 30 feet. This would give a total capacity of 
8,000 acre-feet. ,

Water supply. The 19 square miles tributary to the reservoir site ranges hi 
altitude from 9,500 to 12,800 feet, in a region of very heavy precipitation. Froir 
a comparison with the unit run-off of the Uncompahgre River at Ouray for 
1914-1926 and of Canyon Creek at Ouray for 1911-1915, the drainage basins oi 
which range in altitude from 8,000 to 13,000 feet, the unit run-off at the reservoi] 
site is estimated at 1,900 acre-feet to the square mile. This gives a mean annua 
run-off of 36,000 acre-feet. As the capacity is only 8,000 acre-feet, it is evident 
that the reservoir can be filled each year.

46013 29-,  8 !
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Probable use. The chief value of the Ironton Park site appears to be in connec­ 
tion with the development of power on the Uncompahgre River. For that use 
the water would be discharged during the low-water period at such rates that the 
discharge at the power sites (p. 199) would be practically uniform. This would 
result in the 90 per cent and 50 per cent discharges being increased about 25 and 
13 seeond-feet, respectively. The effect of the increased flow on the two power 
sites would be as follows:

Increased power due to storage in Ironton Park Reservoir, in horsepower

Site

Ouray   __     ____________

90 per cent of the time

Without 
storage

678 
950

1,630

With 
storage

2,220 
1,900

4,120

Increase

1,640 
950

2,490

50 per cent of the time

Without 
storage

1,850 
1,900

3,750

With 
storage

2,280 
2,390

4,670

Increase

430 
490

920

WILLOW SWAMP SITE (9EF 2)

Location. In the SW. % sec. 13, T. 44 N., R. 9 W. New Mexico principal 
meridian, in Willow Swamp, on the East Fork of Dallas Creek, a tributary of the 
Uncompahgre River. A dam 120 feet high at this site would have a crest length 
of 532 feet.

Capacity. From a survey made by the Reclamation Service in 1902 the follow­ 
ing table has been compiled:

Area and capacity of Willow Swamp Reservoir for different heights of dam

Height 
above 
stream 

bed (feet)

80
80

Area 
(acres)

64
82

Total 
capacity 

(acre-feet)

1,450
2,420

Height 
above 

stream 
bed (feet)

100
120

Area 
(acres)

101
133

Total 
capacity

(acrerfeet)

4,250
6,590

The material under the dam is earth and loose rock, with possibly solid rock 
on the south side at a depth of 20 feet.

Water supply. Records of Dallas Creek near Ridgway for 1923-1927, with an 
allowance for diversions above, indicate an average unit run-off of 500 acre-feet 
to the square mile. For the area tributary to the reservoir the unit run-off is 
estimated as 750 acre-feet to the square mile, which gives a mean annual run-off 
of 9,000 acre-feet.

Probable use. This reservoir would probably be used in connection with 
irrigation in the Dallas Creek Basin.

TON EA6EN NO. 1 SITE (9EF 3)

Location. In sees. 13, 14, and 24, T. 45 N., R. 10 W. New Mexico principal 
meridian, on the headwaters of Pleasant Valley Creek, a tributary of Dallas 
Creek.

Description. Near the upper end of Uncompahgre Plateau the headwaters of 
Pleasant Valley Creek drain the Howard Flats, which lie close to the divide 
between the Uncompahgre and San Miguel Basins. In the SE. ^ SW. % sec. 
13 a dam 137 feet high would have a crest length of 673 feet.
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Capacity. A filing in the State engineer's office shows that the dam would 
create 11,400 acre-feet of storage with an area of 382 acres. ...

Water supply. As the site Mes near the divide, there are two possible sourc< s 
of supply. One is a collection ditch tapping the headwaters of Dallas Creel ̂  
and the other a collection ditch tapping the headwaters of Leopard Creek, in the 
San Miguel Basin. The available water supply will depend upon the- length < I 
the ditch. A ditch 12 miles long extending from Hay Creek, a tributary <f 
Leopard Creek, across the divide to the reservoir would make available the run-o I 
from 22 square miles, of which 12 square miles lies on the uortiP slope of.Haydea 
Peak (altitude 12,900 feet). No water could be diverted during the winter and 
early spring, when Hay Creek would be frozen, but the mean run-off from Ma jr 
to October is'estimated at 13,000 acre-feet. A collection ditch 10 miles 
extending from the West Fork of Dallas Creek to the reservoir would 
available the run-off from 23 square miles, of which 17 square miles lies on tl e 
northwest slope of Hayden Peak. The mean annual run-off, including the run-o BF 
from Hayden Peak for May to October and that from the rest of the area for tl e 
entire year, is estimated at 16,000 acre-feet. It is probable that not all of th % 
run-off would be available for storage, as 5,600 acres is irrigated in the Dallas 
Creek Basin. Piior rights would probably reduce the available supply for the 
reservoir to 13,000 acre-feet. If it is not feasible to increase the capacity of the 
reservoir above 11,400 acre-feet, either source of supply would be sufficient to fill iit.

Probable use. This reservoir would probably be used for irrigation under ttye 
proposed Montrose Chief project (p. 144). j

KAHNAH CREEK BASIN

At the head of Kahnah Creek, on Grand Mesa, are a number of tinjy 
lakes, but the" capacity and run-off at these sites are too small to make 
them of value for storage. Two reservoir sites, the Kernahan No. .2 
and Kahnah Creek, have been located in the main valley of the creel) 
but .these sites appear to be less favorable than the Gunnieon Vallc 
site on Indian Creek and the Wabash No. 2 site on Deer Cree, 
tributary streams, which would have much the same use as those ojn
the main stream.

VALLEY SITE (9EG 3)

Location. In sees. 4-6, 8, and 9, T. 3 S., R. 2 E. Ute principal meridian, in tie 
channel of Indian Creek, a tributary of Kahnah Creek. The dam site is in tie 
NE. % SE. Yt sec. 6, where a dam 105 feet high would have a crest length of 8^0 
feet. ^

Capacity. From a filing in the State engineer's office the following table his 
been compiled:

Area arid capacity of Gunnison Valley Reservoir for different heights of dam

Height 
above out- 
let^(feet)

10 
20 
30 
40 
60

Area
(acres)

11 
23 
40 
71 

102

Total 
capacity 

(acre-feet)

69 
250 
537 

1,070 
1,940

Height 
above out­ 
let (feet)

60 
70 
80 
83

Area 
(acres)

150 
230 
402 
433

Total 
capacity 

(acre-feet)

3,260 
5,120 
8,150 
9,650
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Water supply. The chief source of supply is Kahnah Creek. A ditch leading 
from the creek about in sec. 34, T. 2 S., R. 2 E., to the reservoir would be 2 miles 
long. Of the 96 square miles of drainage area above the proposed intake, the 
gaging station in sec. 34, T. 12 S., R. 97 W. sixth principal meridian, measures 
the run-off from 55 square miles. The 9-year record (1918-1921, 1923-1927) at 
the gaging station shows a mean annual run-off of 33,600 acre-feet. The run-off 
from the additional area is estimated at 23,000 acre-feet, making a total of 56,600 
acre-feet. Deducting 14,000 acre-feet for prior rights leaves a net mean annual 
discharge of 42,600 acre-feet.

Probable use. This reservoir would probably be used for irrigation on the 
Gunnison Valley project (p. 143).

WABASH NO. 2 SITE (9EG 4)

Location. In sees. 20, 21, 28, and 30, T. 3 S., R. 97 W. sixth principal meridian, 
in the channel of Deer Creek, a tributary of the Gunnison River. The dam site 
is in the NW. tf SW. % sec. 29 and the SE. ^ NE. # sec. 30, where a dam 100 
feet high would have a crest length of 2,000 feet.

Capacity. From a filing in the State engineer's office the following table has 
been compiled:

Area and capacity of W abash No. 2 Reservoir for different heights of dam

Height 
above out­
let (feet)

10
20
30
40
50

Area

71
140
209
278
347

Total ca­ 
pacity

(acre-feet)

390
1,440
3,190
5,560
8,720

Height 
above out­
let (feet)

60
70
80
90

100

Area

461
485
555
622
755

Total ca­ 
pacity

(acre-feet)

13,000
17,500
22,7QD
28,700
32, 800

Water supply. The chief source of supply is Kahnah Creek. A ditch leading 
from the creek in sec. 34, T. 12 S., R. 97 W., to the reservoir would be 8 miles 
long. Records of Kahnah Creek at a point a short distance above the intake, 
which are available for the 9-year period 1918-1921, 1923-1927, show a mean 
annual run-off of 33,600 acre-feet. As 7,000 acres is irrigated from Kahnah 
Creek below the station, it is probable that not more than 20,000 acre-feet of this 
quantity would be available for storage. In addition, the run-off of Deer Creek 
above the reservoir is estimated at 5,000 acre-feet, making a total mean annual 
supply of 25,000 acre-feet. The annual variation in run-off available for storage 
is shown by the following table, which is based on the yearly percentage for the 
Kahnah Creek gaging station:

Annual run-off that would have been available for W abash No. 2 Reservoir, 
1918-1921, 1923-1927

Year

1918... ...................
1919..  .......... __ ..
1920 _ ...................
1Q91

1923 __ .......... ........
1924.......L.. ............

Acre-feet

17,500
22,600
38,600
40, 700
20,500
19,700

Per cent of 
mean

70
90

154

82
79

Year

1925.......  ............
1926 _  .  _  _-
1927-.    ..-   

Acre-feet

17, 700
25,000
23,000

25,000

Per cent of 
mean

71
100
92

Probable use. This reservoir would probably be used f6r irrigation on the 
Gunnison Valley project (p. 143).
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DOLORES EIVEB BASIN

Above Dolores the mountain valley of the Dolores River is too 
narrow for the existence of reservoir sites, and the presence of the 
narrow-gage line of the Rio Grande Southern Railroad would prevent 
reservoir construction except at prohibitive cost. Between Dolores 
and the mouth of the river there are three large sites, known as thje 
Dolores, Bedrock, and Fiftymile sites. On tributary streams above 
the San Miguel River are the Dunton and John Bull sites, on tlie 
West Dolores River; the Beaver Creek site, on Beaver Creek; and the 
Cedar No. 4 and No. 5 and Custer sites, on Disappointment Cree]:. 
Of these the John Bull site is considered unfeasible, the required dam 
being too large for the capacity obtainable.

MAIN STREAM 

DOIOEES SITE (9DI1)

Location. In Dolores Elver Valley, with the dam site in sec. 1, T. 38 N., It,
16 Wj New Mexico principal meridian. (See pi. 6.)

Description. Below the town of Dolores the river flows through a narrow
valley, gradually burying itself deeper in the sandstone formations into which t
has cut. With a dam as proposed the water would be backed up nearly to the 
Montezuma Valley Dam, 1 mile below Dolores, in a narrow body 10 miles lorg 
and half a mile wide. The water would also be backed up the canyon of Beav< sr 
Creek for a distance of 4 miles.

Dam site. The sides of the canyon rise on a slope of 26°. A dam 230 fefet 
high would be 70 feet long at the water surface and 1,100 feet long at the cresjfc. 
No borings have been made to determine the depth to bedrock. : 
^Capacity. The Reclamation Service made a topographic survey of the sij» 
iii*1914, and from that survey the following table had been compiled: ,

Area and capacity of Dolores Reservoir for different heights of dam I

Height of
dam above 

water 
surface
(feet)

10
60

100
150

Area 
(acres)

19
280
700

1,510

Total 
capacity 

(acre-feet)

65
7,500

32,000
81,000

Height of
dam above 

water 
surface
(feet)

200
210
220
230

Area 
(acres)

2,660
2,930
3,210
3,520

Total 
capacity 

(acre-feet)

187, 000
215,000
245,000
277,000

The spillway level has been selected at 220 feet above the river, as water 
stored at a higher level would submerge the diversion works of the Montezurba 
Valley project (p. 137). ;
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Water supply. Records of the Dolores River at Dolores, 1 mile above the 
diversion for the Montezuma Valley project, are available for 16. years, and the 
total discharge for each year is given in the following table:

Yearly discharge of Dolores River at Dolores, Colo., 1896-1908,1911-12,1988-1987

Year

1896... ...................
1897 ___ ................
1898 ____ . ___ ..... _
1899.... __ ....... __ .
1900......................
1901.....................
1902 _ ,..    ,. .....
ions
1911-...  ................

Acre-feet

174,000
itns nnn
328,000
146,000
180,000
303 000
124,000
354,000
431,000

Per cent 
of mean

60
118
95
42
52
88
36

103
125

Year

1912..........  .........
1922...  ....    
1923,..- __ .............
1924...........    
1925  ... .  ..  .
1926 ___ .................
1927_     __ .... _ ...

Acre-feet

402,000
479,000
494,000
344,000
313,000
633,000
502,000

345,000

Per cent 
of mean

117
139
143
100
91

155
146

To this mean of 345,000 acre-feet at the gaging station must be added the inflow 
between that point and the outlet of the reservoir, which is estimated as 21,000 
acre-feet after making an allowance for evaporation. This gives a total mean 
annual run-off of 366,000 acre-feet at the reservoir. The 16 years covered by 
these records include the dry period of the late nineties and the first three years 
of the present century, and the mean discharge indicated should represent closely 
the mean for a long period.

Probable use. The chief use of the Dolores Reservoir will probably be for 
storage in connection with the proposed Dolores project (p. 144). If sufficient 
storage were available to control the entire flow after deducting 120,000 acre-feet 
for the irrigation of the completed Montezuma Valley project (p. 144), it would 
be possible to irrigate 123,000 acres with a reservoir duty of 2 acre-feet to the 
acre, as the mean annual discharge of 366,000 acre-feet less 120,000 acre-feet 
amounts to 246,000 acre-feet. With the storage of 120,000 acre-feet it would be 
possible to irrigate in a mean year about 80,000 acres, if direct flow were used 
until May 31 and the storage not drawn upon until June 1. This would leave no 
hold-over storage for dry years during which the reservoir could not be filled. 
The effect of this deficiency is shown in the following table:

Available water supply and area that would have been possible of irrigation from 
Dolores River during years of low flow

Year

1896. ___________________________ .... _ . _ .... ___ ..............
1899. _______________________________ .. __ ..... _ .... _ ._  .....

1902...................... ___ . ___ ...................................    

Available 
water 
supply 

(acre-feet)

66,000
35,000
71,000
12,000

Irrigable 
area 

(acres)

32,500
17,600
35,500
6,000

To avoid a deficiency in the event of a recurrence of years of low flow, hold-over 
storage should be provided. The irrigation of 60,000 acres would require about 
85,000 acre-feet of storage, which if the capacity were 120,000 acre-feet would 
leave in reserve 35,000 acre-feet. With this hold-over storage 50,000 acres 
could have been fully irrigated in 1896 and 1900, 35,000 acres in 1899, and 23,000 
acres in the record low year of 1902.
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BEDROCK SITE (GDI 2) : . ;

Location. In the central part of Paradox Valley, across which Dolores River 
flows, with dam site in a canyon in the NE. % sec. 2, T. 47 N., R. 18 W. New 
Mexico principal meridian. (See pi. 7.)

Description. The Dolores River emerges from a canyon into Paradox Valley, 
so named because the river flows through it transversely instead of longitudinally. 
The width of the valley is 4>£ miles, but the winding course of the river between 
its low banks covers 9 miles, owing to its light fall of 10 feet to the mile. The 
area to be flooded is fairly level, and 60 per cent of it comprises hay and meadow 
land partly irrigated from tributary streams, chiefly West Paradox Creek.. 
The little settlement of Bedrock and a few ranch houses are within this area.

Dam site. In a canyon nearly a mile below the eastern edge of the valley. 
A dam with a spillway altitude of 5,070 feet, or 180 feet above the river surface, 
would have a maximum length of 730 feet. Its length at the river surface would 
be 130 feet. The sides of the canyon consist of sound sandstone. No borings 
have been made to determine the distance to bedrock, but the Bureau of Reclama­ 
tion has estimated this to be less than 70 feet.

Capacity. The Bureau of Reclamation has made a topographic survey of the 
reservoir site, from which the following table has been computed:

Area and capacity of Bedrock Reservoir at different altitudes

Altituc.e 
(feet)

4,8(0 
4,9(0 
4,920 
4,fcO 
4,9(0 
4,9*0

Area 
(acres)

0 
250 
870 

1,600 
2,250 
3,010

Total 
capacity 

(acre-feet)

0 
600 

4,000 
9,600 

42,000 
96,000

Altitude 
(feet)

5,000 
5,020 
5,040 
5,060 
5,070

Area 
(acres)

3,870 
4,820 
5,820 
6,830 
7,350

Total 
capacity 

(acre-feet)

163,000 
252,000 
362,000 
480,000 
554,000

A dam with a crjst level of 5,070 feet would cause backwater above La Sal 
Creek, in the canyo i above Paradox Valley.

Water supply. Records of the Dolores River were obtained at Bedrock, 
within the reservoir site, in 1918-1922 and show the discharge of the river avail­ 
able for storage except for the small run-off from East and West Paradox Creeks, 
which enter a short distance downstream. The following table shows the annual 
run-off at Bedrock:

Annual run-off of Dolores River at Bedrock, 1918-19&&

Year

1918.. . ................
1919 __ . _____ . __ .
1920... ...................
1921........... ...........

Acre-feet

169,000
277 000
535,000
475,000

Per cent 
of mean

44
TO

139
124

Year

1922 ___ ........ .........

Mean .

Acre-feet

468,000

385,000

Per cent 
of mean

122

With an allowance of 15,000 acre-feet for additional tributary run-off, the 
mean annual run-olf in the reservoir site for the 5-year period was 400,000 acre- 
feet.

A comparison of i;he run-off of the San Miguel River at Naturita for the 6-year 
period 1918-1922 vrith that for the 16-year period covered by the San Miguel 
records (1896-1903, 1911-12, 1922-1927) shows that the mean for the longer
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period is 90 per cent of that for the shorter period. A similar comparison with 
the 29-year record of the Animas River at Durango (not given in this report) 
shows 86 per cent. At 88 per cent the mean annual run-off at the reservoir site 
is determined as 352,000 acre-feet.

Probable use. The principal use of this reservoii will probably be for power, 
there being two possibilities, the development of 90 feet of fall within a distance 
of 3.7 miles below the reservoir and the development of power near the Colorado- 
Utah line in connection with the Fiftymile site (p. 104).

From the discharge records of Dolores River at Bedrock (1918-1922) a mass 
curve was constructed which showed that to have equalized the flow during the 
3-year period 1918-1920, including the two dry years 1918 and 1919, would have 
required storage amounting to 400,000 acre-feet. This would have given a 
uniform draft of 440 second-feet, including an allowance for evaporation losses. 
The capacity table shows that the upper 70 feet of the proposed reservoir has a 
capacity of 391,000 acre-feet, leaving a minimum head of 110 feet on the dam. 
A conduit 3.7 miles long would make available a total head ranging from 200 to 
270 feet. The available power would be 7,040 horsepower for 90 per cent of the 
time and 8,800 horsepower for 50 per cent of the time.

If the proposed Dolores irrigation project (p. 144) should be constructed, the 
power value of this site would be practically destroyed.

FIFTYMILE SITE (9DK 1)

Location. In Dolores River Canyon, with the dam site in the NW. % sec. 5, 
T. 48 N,, R. 18 W. New Mexico principal meridian, 11 miles below the mouth of 
the San Miguel River and 50 miles above the Colorado River. (See pi. 8.)

Description. The reservoir site is in the channel of the Dolores River, which 
for a distance of 5 miles is a narrow valley bounded by talus slopes. Within this 
section Mesa and Roc Creeks enter the Dolores, and at these points the valley 
widens out. Above the 5-mile section the river flows through a canyon having 
nearly vertical walls.

Dam site. The left side is a steep sandstone slope, and the right side is a gentle 
talus slope, rising 180 feet in 600 feet to join the rock wall of the canyon. No 
borings have been made to determine the distance to bedrock. A dam would be 
150 feet long at the water surface and 800 feet long at a height of 158 feet, where 
it would back water to the Bedrock dam site.

Capacity. A topographic survey of the reservoir site was made by E. E. Jones, 
of the Geological Survey, in 1924, and from that survey the following table has 
been compiled:

Capacity of Fiftymile Reservoir at different altitudes of spillway

Altitude 
(feet)

4,732 
4,750 
4,775

Total 
capacity 

Caere-feet)

0 
2,500 

11,000

Altitude 
(feet)

4,800 
4,825 
4, 850

Total 
capacity 
(acre-feet)

27,500 
49,500 
80,000

Altitude 
(feet) .

4,875 
4,890

Total 
capacity 

(acre-feet)

117, 000 
145,000

Water supply. Records of the Dolores River at Bedrock for 1918-1922 and of 
the San Miguel River at Naturita for 1918-1927 give approximately the discharge 
below the mouth of the San Miguel River. By comparison of the 5-year mean 
on the Dolores with longer records on the San Miguel and Animas Rivers the 
mean annual discharge of the Dolores River at the mouth of the San Miguel 
was determined to be 352,000 acre-feet. By combining the records of the San
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Miguel at Fall River (1896-1899) and near Placerville (1911-12) with the Naturita 
records by allowing for added inflow (p. 146) and adding 23,000 second-feet to 
represent the inflow between Naturita and the mouth, the mean annual run-off of 
the San Miguel River at the mouth was determined as 290,000 acre-feet. 
Between the San Miguel and the dam site the estimated inflow is 11,000 acre- 
feet. From a combination of these figures the mean annual run-off- at the dam 
site is estimated at 653,000 acre-feet.

Probable use. The Fiftymile Reservoir will probably be used chiefly for 
power. To determine the storage required to equalize the flow at the reservoir 
simultaneous records of the Dolores River at Bedrock and the San Miguel River 
at Naturita are available from 1918 to 1922. These records represent 85 per cent 
of the discharge at the reservoir site, and the remaining 15 per cent was estimated . 
A mass curve for the 5-year period shows that 645,000 acre-feet of storage would 
have been required to equalize the flow during the 3-year period from 1918 to 
1920. As the capacity table shows a maximum capacity of 145,000 acre-feet, 
the flow could not have been equalized, and the effective regulation would have 
been limited to that amount of storage. The following table shows the possible 
rates of uniform draft, with an allowance for evaporation losses.

Rates of uniform draft that would have been possible with 145,000 acre-feet of storage 
in Fiftymile Reservoir, 1917 1922

Seeond- 
feet

July, 1917, to June, 1918_______-_______._______ 513
July, 1918, to April, 1919____..________________ 486 
June, 1919, to April, 1920_______._______.______ 552
July, 1920, to May, 1921__.___.__.___._____.....______ 570
August, 1921, to April, 1922____________________ 572

The entire capacity of 145,000 acre-feet would be required to maintain these 
rates of draft, reducing the head on the dam so much that there would be very 
little power for 90 per cent of the time at that point. The discharge for 90 per 
cent and 50 per cent of the time at the Colorado-Utah line and Colorado River 
sites (p. 104) would have been 490 and 560 second-feet, respectively, with a small 
allowance for inflow below the reservoir. The corresponding power at these 
sites would have been as follows, in horsepower:

90 per cent 50 per cent 
Colorado-Utah line.________________ 10,400 11,900
Colorado River (utilizing full head of 95 feet) _ 3, 720 4, 260

14,100 16, 200

If the Bedrock Reservoir had been constructed also, the capacity of 645,000 
acre-feet that would have been necessary to equalize the flow during the 3-year 
period 1918 to 1920 would have been obtained, and the following rates of uniform 
draft would have been possible, with an allowance for evaporation losses:

Rates of uniform draft that would have been possible with 646,000 acre-feet of storage 
in Bedrock and Fiftymile Reservoirs, 1917-1922

Second-feet
July, 1917, to June, 1920__________________._ 805
July, 1920, to June, 1921____.______. ________ 1,200
July, 1921, to June, 1922.___________._________ 1,300
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The discharges for 90 per cent and 50 per cent of the time at the two power 
sites would have been 810 second-feet, with a small allowance for inflow below the 
reservoirs. The corresponding power at these sites would have been as follows, in
horsepower:

90 per cent SO per cent
Colorado-Utah line....._.._..__.._-_.._-_ 17,200 17,200 
Colorado River (utilizing full head of 95 feet) _ 6, 160 6, 160

23, 400 23, 400

In the event that the Bedrock and Fiftymile reservoirs were both built, the 
additional head below Bedrock would be destroyed, as the Fiftymile Reservoir 
would reach the Bedrock Dam. If the proposed Dolores irrigation project should 
be completed, practically the entire discharge of the Dolores River above Bedrock 
would be utilized. This would reduce the discharge at the Fiftymile site to such 
an extent that the capacity of that reservoir alone would equalize the flow, except 
for some waste during wet years similar to 1920, 1921, and 1922. The following 
table shows the rates of uniform draft that would have been possible during the 
11-year period 1917 to 1927 under those conditions, with an allowance for evapora­ 
tion losses:

Rates of uniform draft that would have been possible at Fiftymile Reservoir, 1917  
1927, after depletion for irrigation of Dolores project

Second-feet
July, 1917, to May, 1920.___-..._.__...__________ 345 
July, 1920, to May, 1921......_________________ 445
Aug., 1921, to May, 1922_._.-_.._____._._._______ 478 
July, 1922, to June, 1924______________._______ 449 
July, 1924, to June, 1926...____________________ 386 
July, 1926, to Aug., 1927....____.._____________ 425

The discharges for 90 per cent and 50 per cent of the time at the two power 
sites would have been 350 and 395 second-feet, respectively, which would have 
developed the following amounts of horsepower:

90 per cent 50 per cent
Colorado-Utah line.___. ___________ 7,420 8,370 
Colorado River._________________ 2,660 3,000

10, 100 11, 400
If the possible irrigation projects on the San Miguel River and its tributaries 

were also constructed, the water supply would be so depleted as to destroy very 
largely the storage value of the Fiftymile site and the value of the power sites 
farther downstream.

TRIBUTARIES ABOVE SAN MIGUEL RIVER

DUNTON SITE! (9DI3)

Location. In sees. 32 and 33, T. 41 N., R. 11 W. New Mexico principal 
meridian, at Dunton, in the valley of the West Dolores River. Above the com­ 
paratively narrow dam site in the SW. % SE. % sec. 32 the valley widens out.

Capacity. No detailed survey of this site has been made, but a preliminary 
survey filed in the State engineer's office shows that a dam 160 feet high would 
create a reservoir having a capacity of 34,400 acre-feet.

Water supply. No records of the West Dolores River are available, but from 
a comparison with records of the Dolores River at Rico and Dolores the unit 
run-off at the dam site is estimated as 800 acre-feet to the square mile. For the 
38 square miles this gives a total mean annual run-off of 30,400 acre-feet.
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Probable w*e. The filing for the site contemplated the utilization of the stored 
for irrigating a part of the land included in the Dolores project (p. 144), 

It could also be utilized for additional storage for the Montezuma Valley Irriga­ 
tion Co.'s project (p. 144).

BEAVER GREEK SITE (9DI 5)

Location. In sec. 3, T. 39 N., R. 14 W., and sees. 33 and 34, T. 40 N., R. 
"14 W. New Mexico principal meridian, on Beaver Greek, a tributary of the 
Dolores River. The dam site is in the S. % NW. K sec. 3, where a dam 70 feet 

Tiigh would have a crest length of 1,630 feet.
Capacity.-1 A. preliminary filing in the State engineer's office indicates that 

^a dam 70 feet high at this site would create a storage capacity of 13,700 acre- 
jfeet with an area of 564 acres.

Water supply. No records of Beaver Creek are available. As the annual 
precipitation over the drainage basin is only from 15 to 20 inches, the run-off 
is relatively low and is estimated as 10,000 acre-feet for the 40 square miles tribu­ 
tary to the reservoir site.

Probable use. The proposed use of the reservoir is the irrigation of land 
^between Beaver Creek and the Dolores River.

CEDAR NO. 4 SITE (9DI 6)

Location. In sees. 29-32, T. 42 N., R. 15 W. New Mexico principal meridian, 
in the channel of Disappointment Creek, with dam site in the SW. X SW. %
-sec. 30.

Capacity. A filing in the State engineer's office shows that a dam 95 feet 
high at this site would create a reservoir capacity of 8,100 acre-feet with an area
-of 271 acres.

Water supply. No records of Disappointment Creek or other streams directly
 comparable are available. As the annual precipitation over the drainage basin 
as only 15 to 20 inches the run-off is comparatively low and is estimated as 37,000
 acre-feet for the 147 square miles above the reservoir site.

Probable use. It is proposed to utilize stored water from this reservoir in the 
irrigation of land in Disappointment Valley.

CEDAR NO. 6 SITE (9DL 7)

Location. In sees. 4 and 9, T. 42 N., R. 16 W. New Mexico principal meridian, 
:in a dry gulch tributary to Disappointment Creek. The dam site is in the
 SW. K SW. % sec. 4, where a dam 105 feet high would have a crest length of 
1,840 feet. It is proposed to fill the reservoir by means of a canal about 4 miles 

Hong from Custer No* 4 Reservoir, on Disappointment Creek.
Capacity. A filing in the State engineer's office shows that at 100 feet above

-the stream bed the capacity would be 10,600 acre-feet, with an area of 329 
^acres.

Water supply. Same as for Custer No. 4 site.
Probable use. Same as for Custer No. 4 site.

CUSTER SITE (9DL 6)

Location. In sees. 27, 28, 33, and 34, T. 43 N., R. 16 W. New Mexico principal 
meridian, on Spring Creek, a tributary of Disappointment Creek.

Description. In the NW. % NW. % sec. 33 the sides of the valley close in 
until the width is 300 feet 60 feet above the stream bed and 1,160 feet at a height 
of 110 feet. In addition to the rijn-off of Spring Creek it is proposed to divert 
water from Disappointment Creek in sec. 25, T. 42 N., R. 16 W., and convey 
it 4 miles to Custer Draw, which enters the reservoir site. At a point 1,200 feet 
north of the dam site the topography is suitable for a spillway.
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Capacity. From a filing in the State engineer's office the following table has 
been compiled:

Capacity of Custer Reservoir /or different heights of dam

Hsffitit 
abovfe oat- 
let (feet)

10 
20 
30 
40 
60

Total ca­ 
pacity 

(acre-feet)

37 
303 
612 

1,480 
2,870

Hejgbt 
above out­ 
let (feet)

60 
70 
80 
90

Totftl ca­ 
pacity 

(acre-feet)

5,070 
8,120 

12,200 
17,400

Water supply. No records of Disappointment Creek or other streams directly 
comparable are available. The annual precipitation over the drainage basin is 
only 15 to. 20 inches, and the run-off therefore is comparatively low and is esti­ 
mated at 48,000 acre-feet for the 191 square miles above the reservoir site.

Probable use. Water from the reservoir is proposed to be used on the Disap­ 
pointment Creek irrigation project (p. 145).

COMPARISON OF RESERVOIR SITES ON DISAPPOINTMENT CREEK
»

The Cedar Nos. 4 and 5 sites have a combined capacity of 18,700 acre-feet* 
the Custer site, 17,400 acre-feet. The Cedar sites require two dams, each about 
100 feet high, with a combined crest length of considerably more than 2,000 feet; 
the Custer site requires a dam 110 feet high, with a crest length of 1,160 feet. 
Cedar No. 4 is a channel site, but No. 5 requires an inlet ditch about 4 miles 
long, the same length as the inlet for the Custer site. As the intake from Dis­ 
appointment Creek, for the Custer site is farther downstream, the available 
run-off is greater, being 48,000 acre-feet, as against 37,000 acre-feet at the upper 
intake. Unless comparisons of dam foundations, which have not been made, 
should outweigh these advantages, it is apparent that the Custer site is preferable 
to Cedar Nos. 4 and 5.

SAN MIGUEL RIVER BASIN

The San Miguel Valley is so narrow that no reservoir sites exist 
on the main stream. The tributary streams, however, contain the 
Beaver Mesa site, on Saltado Creek; the Finch No. 2 site, on Horsefly 
Creek; thje Miramonte site, on West Beaver Creek; the Stone Cabin 
site, on Basin Creek; and the Sand Flat site, on the North Fork of 
West Creek. The Beaver Mesa and Sand Flat sites are considered 
unfeasible owing to the uncertain water supply.

FINCH NO. 2 SITE (9DK3)

Location. In sees. 35 and 36, T. 46 N., R. 11 W., and sec. 31, T. 46 N., IL 
10 W. New Mexico principal meridian. The dam site is in the E. % sec. 35, 
on Horsefly Creek, which drains the western slope of the upper end of the Uncom- 
pahgre Plateau. A dam 100 feet high at this site would have a crest length of 
800 feet.

Capacity. From a filing in the State engineer's office the following table has 
been compiled:
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Area oiwf capacity of Fwek Nfa 2 Reservoir for difevent height* o

Height r.- 
above out­ 
let (feet)

18
20 
30 
40 
90

Ares
(acres)

22* 

27 
57 

128 
184

Total 
capacity 

(acre-feet)

138 
187 
598 

1-.200 
2,800

'JlBMght 
above out­ 
let (feet)

66 . 
70 
80 
90
95

' A«a^ 
. (acres) ,

276 
393 
510 
635 
682

; Total 
capacity 

(acre-feet)

5,100
8,400 

12,900 
18,600 
21,900

Water supply. No records of the flow of Horsefly Creek are available, but 
records of Dallas Creek near Ridgway, on the-opposite side of the Uncompahgre 
Plateau, for the 6-year period 1922-1927 show, with an allowance made for
 diversions above the station, a unit run-off of 500 acre-feet to the square mile. 
As the general altitude of the Horsefly Basin is somewhat higher than that of the 
Dallas Basin, the unit run-off is taken as 600 acre-feet to the square mile, which 
gives 15,600 acre-feet above the reservoir outlet.

Probable use. It has been proposed to utilize the water stored at this site to 
irrigate land in Tps. 44 and 45 N., R. 11 W., and Tps. 44, 45, and 46 N., R. 12 W.

MERAMONTE SITE (9DK 4)

Location. In sees. 13, 24, and 25, T. 43 N., R. 14 W., and^3f cs. 18-20,,2$,,and
 30, T. 43 N., R. 13 W. New Mexico principal meridian, in the channel of West 
Naturita Creek, a tributary of the San Miguel River.

Capacity. From a filing in the State engineer's office the following table has 
fceen compiled:

Area and capacity of Miramonte Reservoir for different heights of dam

Height 
above out­ 
let (feet)

0 
20 
40 
60

Area 
(acres)

10 
26 
62 

216

Total 
capacity

(acre-feet)

0 
346 

1,140 
3,560

Height 
above out­ 
let {feet)

80 
100 
120
135

Area 
(acres)

482 
784 

1,210 
1,580

Total 
capacity

(aewftefc)

10,500 
23,000 
42,700 
63,500

Water supply. In addition to the storage of water from West Naturita Creek 
it has been proposed to divert water from Beaver Creek into the reservoir. As 
no records of either stream are available, and as Beaver Creek is extensively used 
fior irrigation, no estimate of water supply available for storage has been made.

Probable use. The reservoir would probably be used in connection with the 
San Miguel irrigation project (p. 146).

STONE CABOT SITE (9DE 5)

Location. In sees. 3, 9, 10, 11, and 15, T. 44 N., R. 16 W. New Mexico prin­ 
cipal meridian, in the channel of Basin Creek, a tributary of the San Miguel 
River. The dam site is a narrow gorge in the NE. % SW. % sec. 3, where a dam 
75 feet high would have a crest length of 500 feet.

Capacity. From a filing in the State engineer's office the following table has 
been compiled:

Area and capacity of Stone Cabin Reservoir for different heights of dam

Height 
above out- 
tet (feet)

10 
20 
30

Area 
(acres)

9 
30 
62

Total 
capacity 

(acre-feet)

64 
259 
716

Height 
above out­ 
let (feet)

40 
50 
60

Area 
(acres)

194 
482
885

Total 
capacity 

(acre-feet)

1,800 
5,370 

12,200



no UPPER COLORADO RIVER AND ITS UTILIZATION

A preliminary filing shows an estimated capaeity of 30,000 acre-feet, but^the? 
detailed survey was not carried, above the capacity given in the table.

Water supply. In addition to storing flood run-off from Basin Creek^for 
which no estimate is made, it is proposed to use as an intake a canal diverting- 
water from the San Miguel River 7 miles below Placerville. A discussion ofjjhe- 
San Miguel project (p. 146) indicates a mean annual run-off of 174,000 acre-feet 
at the point of diversion. . ,

Probable use. The reservoir would probably be used in connection with thfr- 
San Miguel irrigation project.

LITTLE DOLORES RIVER BASIN

The only known reservoir sites in the basin of the Little DoloreF 
River are the Little Dolores and Grebu Canyon sites. The water 
supply for the latter is too uncertain to make a reservoir feasible.

LITTLE DOLORES SITE (9DM 3}

Location. In sees. 13 and 24, T. 12 S., E, 103 W., and sec. 19, T. 12 S., R. 
102 W. sixth principal meridian. The dam site is in the SW. % NW. % sec. 19r 
T. 12 S., R. 102 W., where a dam 50 feet high Would have a crest length of 1,200* 
feet. The main source of supply is a ditch diverting water from Little Dolores- 
River in sec. 26.

Capacity. From a filing in the State engineer's office the following table ha* 
been compiled:

Area and capacity of Little Dolores Reservoir for different heights of dam

Height 
above 

outlet (feet)

10 
20

Area 
(acres)

29 
165

Total 
capacity 

(acre-feet)

331 
1,440

Height 
above 

outlet (feet)

30 
35

Area 
(acres)

250 
308

Total
capacity 

(acre-feet)

3,600 
4,900

Water supply. No records of the flow of the Little Dolores River or adjacent 
streams are available. As the annual precipitation over the drainage basin is- 
only about 15 inches, the run-off is comparatively low and is estimated at 20,000> 
acre-feet for the 80 square miles above the reservoir site.

Probable,use. It is proposed to utilize the water stored in this reservoir in* 
the irrigation of land in the Little Dolores River Basin.
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IRRIGATION JLKTD AGRICULTURE

EARLY HISTORY

Irrigation in the upper Colorado River Basin dates practically from 
the settlement, which was begun by prospectors and miners rushing 
over the mountains from the older mining districts on the eastern 
slope. The first settlement was made in 1860, at Breckenridge, on 
the upper Blue River. Most of the Colorado Basin was within the 
territory occupied by the Indians, and their hostile attitude toward 
the whites prevented further settlement for a number of years after 
that date. In 1873 a treaty was concluded with the Southern Utes,, 
whereby the Government acquired the land in the southwestern part, 
of Colorado and opened it to entry. Immediately prospectors and: 
miners rushed in and, on discovering rich mineral deposits, settled 
the mining camps in the San Juan region. A few years later pros­ 
pectors from the camp at Leadville explored and settled the near-by 
region at the head of the Eagle and Roaring Fork Valleys, Red cliff 
being founded in 1879 and Aspen in 1880. In the meantime stock 
raisers had settled in Middle Park (now Grand County), in 1874.

The Uncompahgre or Northern Ute Indians continued to occupy 
the territory now included in Mesa, Delta, Montrose, and Garfield 
Counties and prevented settlement until 1881, when they were 
removed to the Uinta Reservation, in eastern Utah. Immediately 
afterward settlers, chiefly farmers and stock raisers, came in and 
established homes.

On account of the scanty rainfall, irrigation was found to be 
necessary for successful agriculture. In the mining regions the first 
ditches were constructed near the settlements, which were on the 
headwaters of the streams. As new settlers came in, additional 
ditches were constructed along the streams, gradually approaching 
the mouths. This reversed the usual order in the development of 
irrigation, which generally begins at the mouth and gradually expands- 
toward the headwaters. Grand Junction was founded in 1882, and 
in the next year the Grand Valley canal was started as a mutual 
project to irrigate a large area in Grand Valley. With this exception,, 
the early ditches were all small individual or partnership affairs, con­ 
structed as cheaply as possible, and many of them were little more 
than plow furrows. The few diversion dams built were either loose- 
rock or brush-filled structures. This description holds true at the- 
present time for most of the ditches in the upper Colorado River 
Basin.

On the Colorado River in the vicinity of Grand Valley and on the 
Uncompahgre the large areas of irrigable land and the need for con­ 
structing expensive headworks in the streams made it necessary to 
form mutual companies to build the required systems. After the 
passage. of ttfe'iSS
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several large canals irrigating land in the Uncompahgre Valley peti­ 
tioned the Government to form an irrigation project in that section 
and increase the available water supply in the Uncompahgre Valley 
by bringing water from the Gunnison River through a proposed tunnel 
6 miles long. The State had undertaken this work in 1899 and made 
a survey of the proposed site but could not induce private enterprise 
to construct the tunnel. The Government acquired the larger canals 
in the valley and constructed the tunnel at the site previously selected 
(p. 129). The only other Government project in the basin was the 
construction of a high-line canal to irrigate land in Grand Valley 
lying above existing systems (p. 121). Under the State irrigation- 
district law a number of projects were startedL of which the largest 
was that in the Montezuma Valley. Mutual companies irrigate mesa 
lands on the North Fork of the Gunnison, and on one or two of the 
smaller tributaries.

Irrigation in this region was subject to the general economic laws 
governing irrigation in the United States. The first great boom 
occurred during the late eighties and early nineties, when many large 
enterprises were promoted. Few of these were financially successful, 
although large areas were irrigated. This boom was followed by a 
long depression, which lasted until 1902-03. The reclamation law, 
passed in 1902, revived irrigation activities by private enterprise, and 
this revival lasted until 1910. The failure of several large private 
enterprises checked the work, and since that time a period of depres­ 
sion for large enterprises has followed.24

PRESENT DEVELOPMENT

Practically all the land in the valleys of the principal tributaries 
and considerable areas of mesa lands more remote from the streams 
are irrigated by many small ditches. As the irrigable areas in the 
valleys of many of the streams are small the duty of water is low, 
ranging from 3 to 6 acre-feet to the acre. In the upper sections of 
the basin, where, owing to the shortness of the growing season, native 
hay is the chief crop, the common practice is to apply water con- 
femousry to the land until the hay is ready to be cut. Natural
 drainage is sufficient to prevent land becoming seeped in most sec­ 
tions, but in Grand, Uncompahgre, and Montezuma Valleys the 
tdramage m less efficient, and considerable areas have become seeped. 

Owing to the relative smallness of the irrigable areas the construc­ 
tion oif reservoirs has on most tributaries been unnecessary. In the 
areas drained by Plateau, Surface, and Leroux Creeks, however, irriga­ 
tion jhas reached a higher state of development, and as these areas in-
 clude the slopes of Grand Mesa, on which there are many small lakes, 
these lakes have been converted into reservoirs to supply the ditches.

 » Tjeele, R. P., Irrigation in the United States, pp. 11-12, D. Appleton'A Co., 1915.
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CHABACTER OF AGRICULTURE

The rough, rugged topography of the area, which is dissected by 
innumerable deeply intrenched streams, causes a wide diversity iff- 
the character of agriculture. The only tillable lands consist of more 
or less extensive flood plains along the larger channels, bordered herer 
and there by mesas. Agriculture is further limited by the climate. 
In general the rainfall on the cultivable land is insuflBcient for crop 
production, and irrigation is necessary. Furthermore, the length of 
the growing season also varies from place to place, depending very 
largely on the altitude, which ranges from 4,000 feet above sea level 
at the lower extremity of the area to more than 12,000 feet on some 
of the higher peaks along the watershed. Where the altitude exceeds 
7,000 feet the growing season has a maximum length of only 90 days, 
and native hay is practically the only crop that can be produced. 
Between altitudes of 6,000 and 7,000 feet the growing season is of 
adequate length to mature such cultivated crops as alfalfa and the 
hardy grain and root crops, including barley, oats, wheat, and po­ 
tatoes. As the altitude falls below 6,000 feet, the growing season 
becomes increasingly longer, attaining 140 to 180 days in the Grand 
Valley and the larger irrigated districts along the Gurinison and 
Uncompahgre Rivers, where fruit, sugar beets, potatoes, and onions 
are produced extensively, as well as alfalfa, grain, or other feed crops.

The nontillable lands are used for the grazing of livestock, the 
most extensive agricultural activity in the region. It is possible to 
run stock on the range the year round by following the general 
practice of moving from the lower to the higher ranges and back 
during the appropriate seasons. The eastern part of the basin in­ 
cludes large areas of summer range, most of which is included in the 
national forests. These ranges were formerly restricted largely to 
cattle, but dm ing late years sheep have been permitted to enter. 
The grazing season in the forests averages approximately four months. 
At other times cattle are grazed on the lower ranges or kept on the 
home ranches and fed for a few months during the winter. Sheep 
are partly wintered on the semidesert ranges near Grand Junction 
and>Delta, and some are fed locally, but most of the herds are trailed 
to winter ranges in eastern Utah.

SUMMARY OF IRRIGATED AREAS

The following table, compiled chiefly from State water commis­ 
sioners' reports augmented by information from other reliable sources, 
shows the area covered by ditches and that actually irrigated:
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Irrigated area in upper Colorado River Basin, in acres

Stream

Colorado River above Green River __________________

Williams River Basin ________________________
Troublesome Creek Basin ______________________
Minor tributaries above Blue River ________________ .

-Minor tributaries between Blue River and Roaring Fork _____

Crystal River Basin _______________________
Cattle Creek Basin. _______________________
Capitol Creek Basin... ___ . ________________
Minor tributaries.. _______________________

Elk Creek Basin.... _________________________
Divide Creek Basin _________________________
Rifle Creek Basin_ __________________________
Parachute Creek Basin _______________________

Roan Creek Basin __________________________
Plateau Creek ____________________________

Big Creek (Clearwater Creek) Basin ______________
Cottonwood Creek Basin ____________________
Bull Creek Basin ________________________
Mesa Creek Basin ________________________
Minor tributaries    .. _____________________

Gunnison River ___________________________
Ohio Creek Basin ________________________
Tomiehi Creek __________________________

Quartz Creek Basin _____________________
Cochetopa Creek Basin ___________________
Minor tributaries.. _____________________

Cimarron Creek Basin ______________________
Crystal Creek Basin _______________________
Smith Fork Basin _____________ .... _________
North Fork. ____ . ___ . __________________

Minor tributaries. ______________________

Surface Creek and Forked Tongue Creek ____________

Dallas Creek Basin _______________________

Minor tributaries ______________________

Kahnah Creek Basin ______________________

Dolores River _____________ ___ _ ................

West Paradox Creek Basin ....................................
San Miguel River Basin ______________________

Minor tributaries between Roan Creek and Green River ..........

Total.................................................................

Under ditches

124,000
10,000
6,000
7,000

17,000
10,000

2,850
7,040
5,020
7,050

26,000
6,000
3,500
5,500
3,100

10,000
     28,100 

3,960
15,500
11,100
2,060

18,000
13,600

5,070
7,250
7,600  
8,250
3,880
6,620

11,500
     50,200 

33,800
8,400

12,300
4,500

10,000
5,000

25,500
12,000
14,400

16,900
19,500
6,600

      43,000 
34,200

136,000
6,480
6,520

16,200
     165,000 

12,500
37,800

 62,500
8,300
4,600

59,300
     135,000 

7,300

926,000

Irrigated

60,000
9,300
5,000
6,500

15,900
7,000

2,750
6,490
4,430
5,260

10 nn/i

14,800
5,600
3,330
4,740
2,140
9,460

     25,300 
3,360

10,100
8,130
1,920

14,800
7,760

3,100
2,550
6,200
3,600
1,950
4,010
6,270

     27,700 
26,000
8,000

12,100
4,490
9,620
4,860

10,500
7,700
8,800

14,100
13,500
6,100

     33,700 
22,100

72,800
4,470
3,920
5,740

     86,900 
6,650

28,600
21,900
3,700
3,460

25,800
     54,900 

3,000

564,000

0 Includes Montezuma project, in San Juan Basin.

In the preceding table no allowance is made for the following 
irrigation diversions out of the drainage basin:

Colorado River to Cache la Poudre Basin. 
Fraser River to Clear Creek Basin. 
Eagle River to Arkansas River Basin. 
Cochetopa Creek to Rio Grande Basin.

Data concerning these diversions are given on pages 49-53. The 
area irrigated by the Gunnison River does not include the diversion
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through Gunnison Tunnel, but the additional area irrigated by means 
of that supply is included in that irrigated by the Uncompahgre 
River.

Summary of irrigated areas in upper Colorado River Basin, in acres

' Stream

Gunnison River... ___________________________

Dolores Elver ______________________________

Total... ............ .. ..  .. :.........  .... . .....

Under ditches

124,000
249,000

vn nflfi
33,800

384,000

62,500
72,200

926,000

Irrigated

60,000
179,000

O$6 fMYI

26,000
244,000

21,900
33,000\ K< rinn

564,000

The increase in irrigation since 1889 is shown in the following table: 

Increase in irrigated area in upper Colorado River Basin, 1889-19187, in acres

Year

1889  ............ ...... ....___.. .... .._...__._....__......- -......--.- -- 
1909 ___ . __ . _ . _ .... ____ . _ . _ ....... _ ... _ ..... _ ...... ______ .
1927.  . .. ...-....... ......... ...................... ........  ...........

Under 
ditch

"246,000

926,000

Irrigated

* 137, 000
» 440, 000

664,000

Compiled by State engineer. * Compiled by Bureau of the Census.

The topography of the different areas comprising the upper Colo­ 
rado River Basin is described on pages 6-19.

THE MAIN RIVER 

GENERAL CONDITIONS

The area irrigated from the main river lies chiefly in the section 
known as Grand Valley, which begins near Palisade and extends to 
the Utah line. Between the source and Glenwood Springs several 
thousand acres is irrigated. This land is in small tracts lying chiefly 
above Grand Lake outlet and in Middle Park. Between Gore Can­ 
yon, at the lower end of Middle Park, and Glenwood Springs only a 
few hundred acres is irrigated, as for almost the entire distance the 
river flows through canyons.

Between Newcastle and De Beque, a distance of 45 miles, a narrow 
strip of land is irrigated on the north side of the river. Near the 
mouths of the principal tributaries the irrigated area is wider and 
extends up the valleys of those streams, which supply water for 
irrigation. Between the tributaries the land is irrigated from the 
Colorado itself. The Cactus Valley ditch diverts water from the 
Colorado in sec. 5, T. 6 S., R; 91 W. sixth principal meridian, 2 miles 
below Silt, and covers 2,500 acres just north of the river, of which
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986 acres is irrigated. The Bluestone Valley ditch diverts water 
from the -Colorado near the mouth of Alkali Gulch and covers 3,000 
acres opposite De Beque, of which 960 acres is irrigated. Aside 
from these areas, very little land along the main river is irrigated 
except by tributary streams near their mouths.

In the valley of the Colorado above Glenwood Springs stock 
raising is the basic agricultural industry, owing to the relatively 
small areas of tillable lands and the fact that crop production is 
limited largely to hay and forage. The annual rainfall ranges from 
12 to 20 inches and the growing season from 80 to 100 days. In 
the extreme upper end of the valley frost may occur in any month of 
the year. The irrigated lands lie along the river or on adjacent 
benches. Above Kremmling the soil is a coarse sandy loam. Native 
hay meadows occupy 90 per cent of this area, and some of them have 
been improved by sowing timothy or clover. The yields range from 
half a ton to the acre on meadows of the poorer type to 3 tons or 
more on the better ones. The remaining irrigated lands produce 
head lettuce, green peas, and barley. The climate is ideal for lettuce 
and peas for the late summer market. Barley does not mature 
during the average year but is cut for hay and fed locally to stock.

Between Kremmling and Glenwood Springs the soil of the tributary 
area comprises both sandy and clay loams of good fertility. Alfalfa is 
raised on about 70 per cent of the land and yields from 2 to 3 tons to 
the acre. The remaining land is devoted to native hay, timothy, 
and clover, with some wheat and oats, all of which are cut and fed 
locally. This section is one of the best in the upper Colorado River 
Basin for livestock and contains large areas of excellent spring, 
summer, and fall range. In the vicinity of Shoshone a small area is 
devoted to orchards of apples and cherries.

Between Glenwood Springs and Grand Valley the production of a 
number of cash crops has become a source of considerable revenue 
in addition to stock raising. About half the irrigated area is devoted 
to alfalfa, which yields from 2 to 4 tons to the acre. Large areas 
produce wheat and oats. Cash incomes are derived principally 
from fruit and sugar beets. This section is a recognized fruit dis­ 
trict, where apples, cherries, peaches, and berries are produced 
abundantly. Sugar beets are grown on the heavier soils and are 
shipped to the factory at Grand Junction. Potatoes and other 
vegetables are raised, mainly for local consumption.

IRRIGATION IN GRAND VAIIEY »»

Irrigation systems. The following systems irrigate the land in 
Grand Valley:

» Compiled cbiefly from data furnished by 8. O. Harper, superintendent Qrand Valley project, Bureau 
of Reclamation.
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Irrigation systems in Grand Valley

121

-

Grand Valley Irrigation Co ______________

Method of irrigation

Gravity (chiefly) _____ .
Gravity ____     _   
Pumping _________ .
Gravltyr. __________

Area (acres)

Under 
ditch

 30,000 
35,000 
9,600 
6,000 
2,400 

630 
4,500

88,130

Irrigated

15,000 
22,500 
5,000 
5,600 
1,600 

600 
3,800

54,000

«The project when completed will cover 40,500 acres.

All these projects obtain their water supply from the Colorado River 
except the Redlands system, which is supplied by the Gunnison.

The area covered by the Grand Valley project lies on the north side 
of the Colorado River above the Grand Valley Irrigation Co.'s system 
and extends from a point near Grand Junction to the Excelsior divide, 
3 miles east of the Utah line. Water is diverted from the Colorado 
River by means of a movable-crest diversion dam 8 miles northeast of 
Palisade. From the dam a main canal 55 miles long conveys the 
water to the land irrigated. The first 5 miles of the canal has a 
capacity of 1,425 second-feet. At the end of that section 800 second- 
feet is delivered to the Orchard Mesa power canal and the remaining 
625 second-feet is used by the Government canal for irrigation by 
gravity. Of the 45,000 acres to be covered by the project when com­ 
pleted, 35,000 acres will be supplied by gravity and 10,000 acres by 
pumping. No work has been done on the envelopment of the pump­ 
ing unit. In the first 6 miles the main canal is in the canyon of the 
Colorado, a location which necessitated the construction of three 
tunnels having a combined length of 12,670 feet. A notable feature 
of the Grand Valley project is the diversion dam (pi. 9), which 
consists of a solid concrete weir resting on a gravel foundation and 
provided with seven roller crests for regulating the height of backwater 
at the canal intake. Six of the roller crests span openings 70 feet wide 
between piers'and are 10 feet 3 inches high. The seventh is 60 feet 
long and 15 feet high. A dam with a movable crest was required to 
maintain the required water level during low water and at the same 
time avoid flooding the adjacent railroad track during high water.

The Grand Valley Irrigation Co. operates the Grand Valley Canal, 
covering 35,000 acres adjacent to the Colorado River and extending 
from Palisade to Loma. The system, which is the oldest in the valley, 
was constructed about 1883 and comprises 110 miles of canals. Water 
is diverted from the Colorado River just south of Palisade by means 
of steel head gates and a cribwork wing dam. The canal has a 
maximum capacity of 520 second-feet.
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The Orchard Mesa irrigation district, which comprises 9,600 acres 
of land on a high bench on the south side of the Colorado River, 
extending from Palisade to Grand Junction, is now supplied with water 
by the Government Grand Valley project under a contract dated 
February 18, 1922. The Orchard Mesa power canal, which has been 
reconstructed and enlarged to a capacity of 800 second-feet, is supplied 
from the Government canal by means of a concrete siphon 9 feet in 
diameter under the Colorado River, 3 miles above Palisade. Of the 
800 second-feet supplied to the district, 400 second-feet is used by the 
district and the remaining 400 second-feet will be used by the Govern­ 
ment project for power by the construction of a power plant near 
Palisade. The Orchard Mesa district uses its supply of 400 second- 
feet to pump 80 second-feet against a head of 40 feet and 60 second-feet 
against a head of 120 feet into two distibuting canals, each 15 miles 
long. The Orchard Mesa power plant, across the river from Palisade, 
is described on page 172.

The Palisade irrigation district .covers 6,000 acres in a stretch a 
mile wide from Palisade to Grand Junction, a distance of 12 miles, 
and lies between the Grand Valley Canal and the Government main 
canal. The district is supplied by gravity from the Government main 
canal, and the 573 second-feet of power water originally decreed to 
the district is made available to the Government project.

The Mesa County irrigation district comprises 2,400 acres in a strip 
half a mile wide just above the Palisade irrigation district, extending 
from Palisade to Grand Junction. The Government main canal runs 
through, the center of the strip. Water is supplied from the Govern­ 
ment system, partly by gravity and partly by pumping. The pump­ 
ing plant is on the main Government canal 1 miles east of Palisade, 
where the canals of the Palisade and Mesa County systems are close 
together. It is described on page 172. The 627 second-feet decreed 
to the district for power is made available to the Government project.

The East Palisade irrigation district includes 630 acres on the south 
side of the Colorado River just east of Palisade. It is supplied with 
water through the Orchard Mesa system.

The Redlands Irrigation Co., which became a mutual organization 
in 1925, owns an irrigation system of 4,500 acres lying on the mesa 
south of the Colorado River and extending westward from the 
Gunnison River for a distance of 10 miles. A power canal having a 
capacity of 500 second-feet extends from a concrete diversion dam and 
headgate in the Gunnison River 2% miles above the mouth to the 
power house, 3K miles distant, where water is pumped to the dis­ 
tributing system. Water from the canal is also used to generate 
power used in Grand Junction. The distributing system consists of 
five ditches at 127, 207, and 257 feet above the river, having a total 
length of 22 miles. The lowest or main ditch has a capacity of 35
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second-feet, is 10 miles long, and covers half the project area. The 
second ditch, 80 feet higher, has a capacity of 12 second-feet? is 6 
miles long, and covers 1,100 acres. Small ditches at the third level 
irrigate about 200 acres. To irrigate this land, 40 second-feet is 
pumped to the lowest ditch, 12 second-feet from that to the second 
ditch, and 5 second-feet from the second to the third. (For descrip­ 
tion of pumping plant see p. 175.) The average quantity of water 
pumped is 12,000 acre-feet for 3,800 acres, a diversion duty of 3.2 
acre-feet to the acre. t The irrigation season is from April 15 to 
October 20.

Water rights and requirements. The following table shows the 
amount of water decreed from Colorado River for ditches in Grand
Valley:

Decreed rights from Colorado River in Grand Valley

[Arranged in order beginning up3tream]

Claimant

Orchard Mesa irrigation dis­ 
trict.

Mesa County irrigation dis­ 
trict. 

Palisade irrigation district __ 
East Palisade irrigation dis­ 

trict.

Orchard Mesa -power canal __

Point of diversion

Sec.

12

13 
3

3 
1

3 
20

T.

108.

108. 
US.

as.
118.

IS. 
IS.

R.

98 W. 6th P. M..

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

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

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

2 E. Ute P. M... 
1 E. Ute P. M...

Date of 
priority

Oct. 25,1907

Feb. 27,1908 
July 6, 1903

Oct. a, 1889 
Oct. 1, 1900

Aug. 22, 1882 
/Mar. 6,1889 
\Aug. 2,1898

Second-feet

Irriga­ 
tion

40

80 
10.2

520.8 
6 
4

Power

325

627 

573

105 
135-

Total

450

667

653 
10.2

520.8 
} 240

  No definite amount decreed. Capacity of canal now 1,425 second-feet.

Water for the Orchard Mesa, Mesa County, Palisade, and East Pali­ 
sade districts is supplied from the main canal of the Grand River proj­ 
ect, which has been enlarged to a capacity of 1,425 second-feet. Land 
under the Orchard Mesa power canal has been consolidated with the 
Orchard Mesa district. The only right below the Government intake 
is that of the Grand Valley Canal, and as both pumping plants are 
above the intake for the canal the power water used for pumping is 
returned to the river and supplies that right. It is evident that the 
decreed rights from the Colorado River in Grand Valley are satisfied 
by 1,425 second-feet diverted by the Government canal.

On the Government jprojeet, which may be considered typical of the 
projects in the valley, irrigation begins late in M.arch and lasts until 
the first of November. The table following is taken from a compila­ 
tion by the Bureau of Reclamation.
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Monthly and annual duty of water on Grand Valley project, 1916-1985

*

Year

1916
1917-     
1918    .... 
1919- __ .
1920
1921,
1922... _ ..
1928-   
192*. .......
1985   

Mean

Area 
Irri­ 

gated 
(acres)

1,742 
5,289 
8,102 

10,049 
11, 734 
12,290 
12, 372 
12,870 
13,456 
13,488

Per cent of total de-

Water delivered to farms (acre-feet per acre)

April

0.00 
.06 
.13 
.10 
.00 
.22 
.09 
.16 
.25 
.32

.13

3.5

May

0.46
.25 
.75 
.63 
.46 
.76 
.77 
.79 
.96 
.99

.63

18.7

June

0.74 
.70 
.83 
.95 
.68 
.73 
.88 
.75 
.68 
.87

.78

21.5

July

0.62 
.97 
.66
.82 
.69 
.84 
.85 
.82 
.97 
.82

.81

22.4

Au­ 
gust

0.21 
.72 
.53 
.68 
.63 
.42 
.39 
.70 
.92 
.78

.62

17.1

Sep­ 
tem­ 
ber

0.27 
.38 
.39 
.42 
.33 
.33 
.36 
.42 
.38 
.37

.36

9.9

Octo­ 
ber

0.08 
.22 
.27 
.21 
.28 
.28 
.20 
.13 
.18 
.23

.21

5.8

No­ 
vem­ 
ber

0.04 
.21 
.12

.04

1.1

Total

2.42 
3.54 
3.68 
3.81 
3.07 
3.58 
3.74 
3.77 
4.34 
4.39

3.63

100

Precip­ 
itation 
April 

to 
Octo­ 
ber 

(feet)

0.57 
.39 
.39 
.35 
.45 
.72 
.33 
.44 
.54 
.81

.48

Total 
water 

on 
farms 
(acre- 
feet)

2.99 
3.93 
4.07 
4.16 
3.52 
4.30 
4.07 
4.21 
4.88 
5.06

4.11

The mean annual duty is 3.6 acre-feet delivered to the farms, which 
is a relatively low duty, made possible chiefly by the abundant supply 
in the Colorado River. Other projects in the valley use about 4 acre- 
feet to the acre, except the pumping project, on which the duty is 
about 3.2 acre-feet. The chief crops on the Government project are 
alfalfa, hay, and pasture, 50 per cent; sugar beets, corn, and vegetables, 
35 per cent; small grains, 14 per cent; peaches, 1 per cent. The yields 
per acre of the chief crops are corn, 16 bushels; oats, 24 bushels; 
wheat, 20 bushels; alfalfa, 3 tons; potatoes, 132 bushels; sugar beets, 
8 tons. The beets are shipped to the sugar factory at Grand Junction.

On the older projects in the valley, which lie generally at a slightly 
lower altitude, fruits are raised more extensively in fact, Grand Valley 
is a well-established fruit-growing district, where apples, peaches, 
pears, cherries, apricots, cantaloupes, and berries of high quality are 
produced and shipped to distant markets in large quantities.

The soil of the lower valley west of Grand Junction is a heavy clay 
and in places somewhat alkaline. Considerable fruit is grown but 
not on a scale comparable with that in the eastern part of the valley. 
At Moab alfalfa is the principal crop, although the climate is ideal 
for the production of many varieties of fruits, berries, melons, grapes, 
and vegetables. However, the isolated location of the settlement 
prevents any extensive development of cash crops, and stock raising 
is the principal industry. On the La Sal Mesa the average annual 
precipitation is 12 niches, and crops of wheat and oats are produced 
by dry farming on small areas with moderate success.

Drainage. Owing to the heavy soil, the gentle slope, and the 
abundance of water applied, a third of the area under the Grand 
Valley Canal is seeped land. Very much smaller areas are similarly 
affected on the Government project, where the lands have been 
drained as this condition developed. To drain the lands in the old
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districts the Grand Valley drainage district was organized in If 15 by 
the landowners and entered into contract with the Bureau of Reclame 
tion to construct a number of main drainage ditches, which also serve 
as outlets from the Government project. About 40 miles of ditches 
have been built, and these have reclaimed 20 per cent of the seeped 
land. It is expected that the work will be completed at an estimated 
cost of $1,000,000 by the Grand Junction drainage district, which has 
superseded the Grand Valley district.

TRIBUTARIES ABOVE GUNNISON RIVER

Every tributary of the upper Colorado River is utilized to some 
extent for irrigation, all the lands close to the streams being irri­ 
gated and also some of the. mesas bordering the larger streams. A 
few ditches cover 1,500 acres or more, and these are given in the 
following table:

Principal ditches on tributary streams in upper Colorado River Basin above Gunnison
River

Name

Oreea Mountain .........

Mountain Meadows. .....

Divide Creek Highline.-
Multi Trina....... _ . ...
Grass Valley
Rifle Canyon.............

Source of supply

/Blue, River
tBlack Creek..  ...____
CattlstSreeTz (tributary

to Roaring Fork). 
West Divide Creek.. ...
Divide Creek ____ ...

Rifle Creek. ............

utary to Plateau
Creek).

Head-gate location

Sec.

U
19 
29
17

1

19
11
27
18
33

T.

5N. 
6N.
38.
28.

108.
78.

88.
78.
48.
58.

108.

R w
6th 

P.M.

76 
75
78 
79
84
87

91
92
92
92
95

Cap&o&ty 
(second-

feet)

1 220

50
26

70
54
44
30
30

Area (acres)

Under 
ditches

(«) '
1,500

3,150
3,000

5,200
5,000
6,000
1,500
2,560

Irri­ 
gated

-___
300

1,0»
1,970

3,880
sso

3,480
1,400
1,130

  Water diverted for irrigation in Cache la Poudre Valley. See p. 50 for amounts diverted each year.

BLUE RIVER

The land along the Blue River and the lower sections of the tribu­ 
tary streams is irrigated in an almost continuous area extending 
from the south boundary of T. 3 S., R. 78 W., to the northern bound­ 
ary of T. .1 S., R. 80 W., 6 miles above the mouth. The amount of 
land under ditch in the Blue River Valley is not known, as no water 
commissioner's report is available, but H. C. Diesem, in a report to 
the Federal Land Bank, states that the amount of land actually 
irrigated is 7,000 acres. On this basis the area under ditches k estir 
mated- as 10,000 acres. The only mesa lands under ditch are those 
covered by the Green Mountain Canal, which lie east of Green 
Mountain, in T. 2 S., R. 80 W. This canal was originally designed 
to have its main intake on the Blue River in sec. 19, T. 3 ;S., R. 78 
W., and to be constructed along the steep mountain side for 9 miles
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before reaching the top of the mesa. The original plan has not been ' 
carried out, but instead a feeder ditch from Black Creek, a tributary, 
has been constructed, and a 30-inch pipe line built across the Blue 
River Valley, crossing the river on a bridge. The pipe line joins the 
'Green Mountain Canal, which has been built for 4 miles below the 
pipe-line crossing. Only a few hundred acres of mesa land is irri­ 
gated at present, but an area of several thousand acres can be irri­ 
gated by an extension of the ditch.

The agricultural utility of the Blue River Valley is limited to stock 
raising by the shortness of the growing season, which is less than 90 
days, and by the fact that in places frost may occur at any time 
during the year. The annual rainfall ranges from 10 to 20 inches 
below Dillon and from 20 to 30 inches ,in the upper valley. Prac­ 
tically all the cultivated land is irrigated and comprises, in addition 
to the areas along the river proper, many small patches on the adjoin­ 
ing hillsides. The soil ranges from sandy loam to clay; the heavier 
soil occurs in the lower valley just below Kremmling. About 90 per 
cent of these lands are devoted to hay production and range from 
the poorly kept meadow of wild grasses, which yield approximately 
half a ton to the acre, to excellent fields of timothy and clover which 
yield as much as 3 tons to the acre. Small areas of barley and oats 
grown in the lower valley are cut for hay and fed locally, and there 
are many small gardens for local use.

EAGLE RIVER

From Avon to Gypsum, in the main valley of Eagle River, the 
irrigated area is an almost continuous strip, chiefly on the south side 
of the river. The valleys of Brush, Gypsum, and Eby Creeks are 
extensively irrigated from these streams. The ditches are all small, 
the largest covering less than 700 acres and most of them, 100 acres 
or less. This is an extremely rough, mountainous area, and cultiva­ 
tion is confined to the irrigated valley lands along the Eagle River. 
The soils of these irrigated lands are principally silt and clay loams 
of good fertility. In the eastern part, above Wolcott, where the 
growing season is less than 90 days, most of the irrigated area ife 
included in large stock ranches and devoted to raising wild hay, 
timothy, and clover, which yield from half a ton to 3 tons to the acre. 
Barley and oats are produced on small tracts and will mature in the 
average year. The yields range from 20 to 40 bushels to the acre, 
and practically the entire crop is used locally for feed. During 
recent years the growing of head lettuce as a. cash crop has been 
tried on a small area with reasonable success. West of Eagle climatic 
conditions permit the production of such crops as alfalfa, which yields 
from 2% to 3 tons to the acre, barley, oats, and wheat, all of which 
ripen during the average year and yield well; also potatoes. There
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are a number of cash-crop farmers in the valley between Eagle and 
Gypsum, and this section is especially noted for the quality of its 
seed potatoes.

ROARING FORE

The main valley of the Roaring Fork, which is narrow, is prac­ 
tically all irrigated from Aspen to the mouth at Glenwood Springs. 
The Salvation ditch, which diverts water from the river in sec. 17, 
T. 10 S., R. 84 W., the only ditch of considerable size in the valley, 
has a capacity of 50 second-feet and covers 3,150 acres in a narrow 
strip in the north side of the valley between Aspen and Woody. Its 
main source is the Roaring Fork a short distance above A?pen. It 
also diverts water from Woody Creek. The tributary streams, 
which also flow through narrow valleys, are used extensively for irri­ 
gation. Cattle Creek has the largest drainage area of all the tribu­ 
taries. Its largest ditch is the Mountain Meadows ditch, in sec. 1, 
T. 7 S., R. 87 W., which has a capacity of 26 second-feet and covers 
3,000 acres. The land irrigated lies south of Cattle Creek and in­ 
cludes some mesa land above the main valley. The Crystal River 
ditches cover 3,500 acres in a continuous area on both sides of the 
river, extending from Sewell to the mouth. Storage in the Roaring 
Fork Basin is provided by 22 small reservoirs, which have a com­ 
bined capacity of 6,000 acre-feet. The two largest reservoirs, Ivan- 
hoe and Spring Park, are described on pages 61-62.

Stock raising is the basic agricultural industry of the Roaring 
Fork drainage area. The region is mostly rough and suitable only 
for grazing, and cultivation is confined to the irrigated bottom and 
a few tracts of bench land along the river and its tributaries. The 
soil is derived from alluvial material and is principally a silt loam 
mixed with considerable gravel. The upper part of the area above 
Snowmass has a growing season of less than 90 days, and crops are 
thereby limited to hay and forage, which are fed locally to stock using 
the adjoining ranges. Wild hay, timothy, and clover are grown on 
most of the irrigated area and yield from half a ton to 3 tons to the 
acre, according to the quality of'the field. Barley and oats are also 
produced on small tracts but are normally cut for hay. Climatic 
and soil conditions are favorable for the growing of head lettuce for 
late summer markets, but so far that crop has received little attention. 
In the lower part of the valley west of Snowmass there is a longer 
growing season, and in addition to stock raising and the production 
of forage crops a number of farmers make a living by producing cash 
crops. Alfalfa does well and yields from 2 to 3 tons to the acre; 
small grains, including wheat, oats, and barley, ripen during the aver­ 
age year with good yields. Potatoes are a favorite cash crop and 
are produced extensively in the vicinity of Carbondale, a locality 
noted for the quality of its seed potatoes.
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DIVIDE CREEK
 <*

The irrigated area in the basin of Divide Creek lies in a compact 
body, extending from the south line of T. 7 S. nearly to the Colorado 
River and covering the greater part of the mesa lands between West 
Divide and Mamm Creeks. The two largest ditches are the Divide 
Creek Highline and Multi Trina. The former, which has a capacity 
of 70 second-feet, diverts water from West Divide Creek in sec. 19, 
T. 8 S., R. 91 W., and covers 5,200 acres, of which 3,880 acres is 
irrigated. The Multi Trina ditch diverts water from Divide Creek 
in sec. 11, T. 7 S., R. 92 W., has a capacity of 54 second-feet and covers 
5,000 acres, of which only 520 acres is irrigated.

RIFLE CREEK

The irrigated land in the Rifle Creek Valley lies in two main bodies 
one in the main valley extending from the mouth of East Rifle Creek 
to the Colorado River and the other embracing the area between Elk 
and Rifle Creeks for a width of 3 miles along the Colorado. The 
area in the main valley is irrigated by numerous ditches,, of which the 
largest is the Rifle Canyon ditch. The other area lies within the 
Grass Valley project.

The Grass Valley ditch diverts water from the East Fork of Rifle 
Creek in sec. 27, T. 4 S., R. 92 W., and has a capacity of 44 second- 
feet for a distance of 5 miles between the point of diversion and the 
Grass Valley Reservoir. The reservoir is in sec. 13, T. 5 S., R. 92 
W., and has a capacity of 4,130 acre-feet. Most of the 6,000 acres 
comprised within the project lies a short distance below the reservoir. 
The remaining area, amounting to a few hundred acres, is irrigated 
from the inlet ditch above the reservoir. The total area irrigated is 
3,400 acres.

In addition to stock raising, the production of a number of cash 
crops has become a source of considerable revenue in this district. 
The mean annual rainfall is insufficient for the successful growth of 
dry-farm crops, and the cultivated lands comprise the irrigated bot­ 
toms and benches along the principal stream valleys. In order to 
supply feed for the large number of stock that use the extensive 
grazing areas of the district, approximately half the irrigated area is 
devoted to the production of alfalfa, which yields from 2 to 4 tons to 
the acre. Large tracts are also used for the production of wheat and 
oats, both of which yield well.

PLATEAU CREEK

The irrigated area in the Plateau Creek Basin lies chiefly on the 
south side of the creek between Collbran and Mesa. Not only are 
the bottom lands irrigated but the mesa lands bordering these are\ 
irrigated by the tributary streams. The ditches are small and cover 
a total of 50,200 acres, of which 27,700 acres is irrigated.
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The principal tributaries drajn the north side of Grand Mesa, on 
which there are many small lakes. These lakes have been converted 
into reservoirs by building low earth dams across the outlets and are 
used in connection with the many ditches in the Plateau Creek Valley. 
The 40 reservoirs have a combined capacity of 10,100 acre-feet. The 
principal ones are listed on page 66.

The irrigated lands lie within an extensive range country, where 
stock raising and dairying are the leading industries. The cultivated 
area has a sandy loam soil, and about 65 per cent of it is utilized for 
the production of alfalfa, which yields from 2% to 3 tons to the acre. 
Wheat and oats are next in abundance and produce good yields in the 
average year. A number of small orchards produce apples, cherries, 
peaches, and berries for local use. The climate is suitable for the pro­ 
duction of sugar beets, but this crop is not attempted on account of 
the long haul to market. Similar cond^ens preclude the growing 
of potatoes other than for local use.

GUNNISON EIVEE BASIN

The chief area irrigated from the Gunnison River does not lie in 
the Gunnison Valley but in that of the Uncompahgre, a tributary. 
Water is diverted through the (lunnison Tunnel, built by the United 
States Bureau of Reclamation Service to augment the flow of the Un­ 
compahgre River for the ultimate irrigation of 97,000 acres. Jn the 
valley of the Gunnison itself the largest areas irrigated are nesftr Delta 
and in Grand Valley, at the mouth of the river.

The following table shows the principal diversions:

Principal diversions from Gunnison River for irrigation

Name

North Delta ___            
Relief                  

Hartland ...
Trial                 
Redlands

Head-gate location

Sec.

10 
4 
6 
1 
S 

10 
35

T.

49 N. 
15 S. 
15 S. 
158. 
15 S. 
15 S. 
US.

E.

7W. N. Mex. P. M~. 
94 W. 6th P. M  .... .

.....do- _ ...... __ ..
95 W. 6tb P. M.   -

96 W. 6th P. M.    . 
1 W. Ute P. M   ...

Capacity 
(second- 

feet)

1,000 
50 
60 
65 
45 
60 

620

.Area (acres)

Under
ditch

(") 
4,000 
3,700 
4,100-
3,200 
1,200 
4,500

Irri­ 
gated

1,900 
3,300 
3,800 
3,000 
1,200 
3,800

9 Annual diversion in acre-feet through tunnel as follows:
1910.      .. 39,000
1911..         32,600
1912  _........ 44,800
1913 .  ...__ 95,100
1914     _-_ 66,900
1915       . 120,000

1916      _........ 139,000
1917.____________ 133,000
1918 _........ .._ 225,000
1919 _..._    _ 243,000
1920             187,000
1921 ... ......... i._.. 241,000

1922.. .............._ 233,000
1928__ .......  _ 270,000
1924__ .I.....    . 218,000
1925.            246,000
1926.__.......... -...  216,000
1927....  ...      214,000

The Gunnison Tunnel is described on page 116, and the Redlands 
project, which irrigates land by pumping, on page 122. The other 
diversions are in the vicinity of Delta and irrigate land close to the 
river. The North Delta Canal is on the north side of the Aver, and

46013 29  10
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the others are on the south side. The remaining land under ditches 
in the Gunnison Valley, which amounts to 12,500 acres, of which. 
8,800 acres are irrigated, lies chiefly in narrow strips along the river 
from Almont nearly to Cebolla.

Stock-raising is practically the only industry in this valley, and 
agriculture is confined to forage crops. Irrigation is practiced only 
on the bottom lands, where the soil consists of alluvial silt and gravel 
on which wild hay, timothy, and clover are raised. Flooding is the 
common method of irrigation. The crop yields per acre range from 
half a ton in the poorer lands to 3 tons on the better timothy and 
clover fields. Alfalfa is grown on a few small tracts but not very 
successfully, owing to the frequent occurrence of frosts, the growing 
season being about 70 days.

The tributaries of the Gunnison Eiver are extensively used for 
irrigation, some of the largest private projects in the Colorado Rlyer 
Basin being in that portion of the Gunnison Basin drained by the 
North Fork. On the tributaries of the Gunnison exclusive of the 
Uncompahgre, 219,000 acres are under ditches, of which 157,000 acres 
are irrigated. The following table shows the principal projects:

Principal irrigation projects on tributary streams in Gunnison River. Ba$in

Project

Tarholl

Cimarron ditch.    
Cedar Canyon and 

Iron Springs.

Crawford-Clipper . .
Fire Mountain . . _

Alfalfa      

Source of supply

Tomichi Creek .... 
Cochetopa Creek..

Cimarron Creek __ 
Crystal Creek __

  do     
Smith Fork .......

  do      
Leroux Creek ..... 
  do     
Surface Creek..... 

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

Head-gate location

Sec.

16 
3 

21
5 

35

34 
32
17 
22 
16 
22 
29 
34

T.

48 N. 
43 N. 
45 N. 
46 N. 
50 N.

50 N. 
158. 
138. 
138. 
138. 
14 S. 
138. 
12 S.

E.

4 E. N. Mex. P. M... 
2 E. N. Mex. P. M... 

.....do....... ........ 
6 W. N. Mex. P. M.. 
   .do        

...Ldo        .. 
91 W. 6th P. M...... 
90 W. 6th P. M    
91 W. 6th P. M.   
93 W. 6th P. M     
.  . do....      .
94 W. 6th P. M   .. 
_.  do        

Capacity 
(second- 

feet)

40 
40 
54 

100 
50

80 
96 
80 
60 

120 
90 
60 
60

Area (acres)

Under 
ditch

2,000 
(") 

1,700 
10,000 
3,000

5,000 
4,400 
6,000 
3,000 
5,000 
5,000 
3,000 
2,200

Irri­ 
gated

1,950

1,600 
5,920 
2,500

2,650 
2,600 
5,000 
2,600 
3,000 
4,000 
2,200 
1,400

« Water diverted for irrigation of land in San Luis Valley.

TOM3CHI GREEK

Of the 31,000 acres irrigated in the Tomichi Creek Basin, 12,100 
acres is supplied with water from the main stream. This area is 
confined to the bottom lands, which extend in an almost continuous 
strip from a point 5 miles below Whitepine to the mouth. The ditches 
are small except the Arch ditch, which diverts water in the NE. % 
SW. 3^ sec. 16, T. 48 N., R. 4 E. New Mexico principal meridian, 
and extends 10 miles to Eazor Creek, irrigating a strip of land having 
an average width of 1 mile between the ditch and Tomichi Creek. 
The ditcii has a capacity of 40 second-feet. An extension irrigates a 
few hundred acres beyond Razor Creek.
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Cochetopa Creek, a tributary of Tomichi Creek, is used almost as 
extensively for irrigation as the main stream, the ditches from it 
covering 10,000 acres, of which 9,620 acres are irrigated. This area 
does not include 1,500 acres irrigated by the Tarbell ditch in the 
San Luis Valley. The largest project is that under the Mesa ditch, 
which has a capacity of 54 second-feet and a length of 4 miles. It
 diverts water in sec. 21, T. 45 N., IL 2 E. New Mexico principal 
meridian, and irrigates 1,600 acres in that township between Coche­ 
topa Creek and Van Tassel Gulch.

The soil in the Tomichi Creek Basin is principally alluvial silt 
and gravel. Wild hay, timothy, and clover are practically the only 
 rops and are raised by the flooding method of irrigation. The 
yields range from half a ton to 3 tons to the acre.

CIMARRON GREEK

Of the 10,000 acres irrigated from Cimarron Creek, 5,920 acres 
lies Outside the basin, under the Cimarron ditch, which diverts water 
from CimArron Creek 15 miles above its mouth. This ditch divides 
10 miles below its head, one branch leading to Vernal Mesa, just 
south of the Gunnison River, where the greater part of the irrigated 
land is located, and the other branch supplying land lying just east 
of that irrigated under the Unconapahgre project. No storage has 
bfcgn provided, and 'the-water supply is insufficient for additional 
land under the ditch until reservoirs are constructed. (For discussion 
of agriculture, see p. 117.)

CRYSTAL CREEK

A small amount of land is irrigated along Crystal Creek, but the 
great bulk of the irrigated area, supplied with water from this stream, 
is in the vicinity of Maher and Crawford, in the Smith Fork Basin. 
The largest project is that of the Fruitland Irrigation Co., which 
diverts water from Crystal Creek by means of a wooden diversion 
dam and headworks in sec. 34, T. 50 N., R. 6 W. New Mexico principal 
meridian, near the point where the stream leaves the mountains. 
The water is carried 7 miles in a canal having a capacity of 80 second- 
feet, to the Onion Valley Reservoir, in sees. 7, 17, and 18, T. 50 N., 
R. 6 W., which has a present capacity of 4,770 acre-feet with a50-foot
 earth dam on Iron Creek. From the reservoir a districting canal 
leads to the lands of the project, which lies south of Smith Fork,
 chiefly in T. 15 S., R. 93 W. sixth principal meridian, and the north 
half of T. 51 N;, R. 8 W. New Mexico principal meridian. The 
capacity of the distributing ditch is controlled by that of a tunnel 
2,625 feet long, which has a capacity of 100 second-feet. The project 
at present covers 5,000 acres, of which 2,650 acres are irrigated. Pos­ 
sible enlargement is considered on page 143.

The Cedar Canyon and Iron Springs ditch, which has a capacity of 
50 second-feet, has its head gate in sec. 35, T. 50 N., R. 6 W. New
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Mexico principal meridian, three-iEp3«Eter& of a mile above th& Fruit-' 
land ditch. The ditch skirts the'eastrsrde of the Onion Valley-Reeei?- 
voir and covers 3,000 acres between Maher and Crawford, chiefly ift 
T. 51 N., R. 6 W. (For discussion of agriculture see p. 117.)

SMITH FORK

The greater part of the area irrigated from the Smith Fork liea 
under two large ditches and the remainder under a number of small 
ditches, which irrigate land near the stream. The Crawford Clipper- 
ditch, which has a capacity of 96 second-feet, diverts water in sec. 
32. T. 15 S., R. 91 W. sixth principal meridian, near the mouth of the 
canyon, and covers 4,400 acres, of which 2,600 acres is irrigated, 
northwest of Crawford, on the divide between Smith Fork and the- 
North Fork of the Gunnison.

The region included in the basins of Cimarron and Crystal Creeks. 
and the Smith Fork is rough and mountainous and is demoted .princi-- 
pally to stock-raising. Farming is confined chiefly to the irrigated: 
areas along the streams and to the mesas bordering the Smith Fork.. 
The bottom lands have an an alluvial soil composed of silt and gravel;, 
the mesa lands have a red clay-loam soil. From 80 to 90 per cent of 
the cultivated area produces hay and forage crops, consisting of" 
alfalfa, wheat, and oats. Alfalfa is cut twice during normal years.and 
yields from 2 to 2% tons to the acre. Wheat and oats are used chiefly 
for stock feed. In the vicinity of South Fork, although alfalfa is the- 
principal crop, the climate is favorable for the production of apples,, 
peaches, cherries, and berries. Potatoes and other vegetables are 
raised for local consumption.

NORTH FORK

Irrigation in the North Fork Valley extends from the- mouth of the* 
canyon nearly to the mouth of the river. Not only aje the bottom; 
lands irrigated but also a number of mesas bordering tlie river, par-- 
ticularly on the north side. Near the mouths of the priwapal tribu-- 
taries the land is irrigated from these streams. Of the 16,900 acres; 
under ditches directly from the North Fork, 9,000 aeres is covered 
by two ditches. The Fire Mountain Canal, which has a capacity ,of 
80 second-feet, diverts water near Somerset, in sec. 17, T. 13 S.,. 
R: 90 W. lixth principal meridian, and irrigates a strip of land on 
the north side gradually increasing in width to 3 miles at its end near- 
Leroux Creek. The main canal crosses tributary streams by inverted 
siphons, the largest of which is 1,000 feet long and 4 feet m diameter.. 
The Stewart ditch diverts water in sec. 22, T. 13 S., R. 91 W., and 
irrigates a triangular area on the south side of the river extending 5; 
miles along the valley. About three-quarters of a mile below the- 
head gate the ditch is carried through a hill by a tunnel, to avoid a, 
sliding hillside, and toward the lower end of the ditcb several flumea 
have been constructed along sliding hillsides.
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The area irrigated from Leroux Creek lies chiefly on the west side 
of the creek, between the Overland ditch and the North Fork. Two 
ditches cover 10,000 acres and irrigate 7,000 acres. The Overland 
ditch, which diverts water from Leroux Creek in sec. 16, T. 13 &,, 
E, 93 W,, has its ultimate source in Hubbard or West Muddy Creek, 
intercepting a number of small streams between. From Leroux Creek 
its capacity is 120 second-feet, and its course is southward across the 
mesa lands to Paynes Mesa, where it irrigates 3,000 acres. The 
Overland Reservoir, in sec. 23, T. 11 S., R. 92 W., on Cow and 
Hubbard Creeks at the head of the Overland ditch, affords storage of 
4,000 acre-feet. The Leroux Creek ditch diverts from L&roux Greek 
by means of a concrete dam and head gate in sec. 22, T. 14 S., R. 93 W., 
and irrigates 4,000 acres between the creek and North Fork. The 
water supply is augmented by that from the Fire Mountain Canal, 
the lower end of which empties into the Leroux Creek ditch.

On the headwaters of Leroux Creek are 26 small reservoirs, formed 
by damming natural lakes and depressions on top of Grand Mesa. 
These reservoirs have a combined capacity of 2,170 acre-feet. Water 
from them is released to several ditches in the basin, either under 
ownership rights or by temporary rental.

Except for the irrigated areas in the bottom lands of the North 
Fork and its principal tributaries and the mesas bordering them, the 
basin is suitable only for grazing. The soils of the bottom lands are 
chiefly alluvial silt and gravel. On the mesas the soils range from 
sandy loam to red clay loam. The growing season exceeds 150 days, 
and a wide diversity of crops can be produced. The greatest cash 
income is derived from apples, peaches, pears, cherries, apricots, and 
berries. Sugar beetr and alfalfa are next in importance, and grains 
are produced in rufficient quantity to meet the local demand.

In the upper end of the basin, along Muddy Creek, the growing 
season is shorter, and crops are limited to wild hay, timothy, and 
clover, with small tracts in alfalfa, wheat, and koats. These crops 
are all fed locally.

SURFACE CREEK

Surface Creek is a tributary of Forked Tongue Creek, which flows 
into the Gunnison below North Fork. Of 34,200 acres under ditches 
in the Forked Tongue Basin, 19,300 acres is irrigated by Surface Creek. 
From a point 2 miles above Cedaredge to the mouth of the creek the 
irrigated area has a width of about 4 miles, extending from Forked 
Tongue Creek on the west to a point halfway between Surface and 
Dry Creeks on the east. Irrigation has reached a high state of de­ 
velopment in this district, and the duty of water is high. Five ditches 
cover 10,000 acres in the basin, and the remaining ditches cover less 
$han 500 acres each. In an ordinary year surplus water sells for $2.50 
an acre-foot.
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The Alfalfa Ditch diverts water in sec. 29, T. 13 S., R. 94 W. sixth 
principal meridian, by means of a loose-rock wing dam, and irrigates 
mega lands bordering the east side of the Surface Cree*k. The ditch 
is also used as a feeder for the Fruit Growers Reservoir, on Alfalfa 
Run, in sees. 7, 17, 18, and 19, T. 14 S., R. 94 W. The Long River 
Ditch, like the Alfalfa Ditch, irrigates the high mesa lands east of 
Surface Creek.

The upper basin of Surface Creek lies on the Grand Mesa, in a 
region of many small lakes. These lakes have been converted into 
reservoirs by building low earth dams across their outlets. Stock in 
these reservoirs is owned by the owners of the several ditches and 
water is delivered to the ditches as needed. Practically all the reser­ 
voirs in the basin are controlled by the Surface Creek Ditch & Reser­ 
voir Co., which has 15 reservoirs with a total capacity of 8,550 acre- 
feet, and the Grand Mesa Water Users Association, which has 37 
reservoirs with a total capacity of 9,650 acre-feet. The larger reser­ 
voirs are listed on page 66. In addition, 11 reservoirs on the head of 
Dirty George Creek, a tributary of Forked Tongue Creek, have a 
capacity of 3,760 acre-feet.

This district is utilized for mixed farming and stock raising, and in 
addition to producing forage for stock the residents derive a large 
income from cash crops. Farming is confined to irrigated lands on 
the benches and bottoms adjacent to Surface and Currant Creeks. 
The soil on the mesas is principally a red clay loam, in places rocky 
and containing considerable alluvial material. The soil of the bottom 
areas is principally a heavy clay loam. The growing season is 
about 140 days in length. The Surface Creek Mesa is a productive 
fruit-growing section, where apples, peaches, cherries, apricots, and 
berries all do well. Alfalfa, wheat, and oats also yield good crops, 
and sugar beets are widely grown on the heavier soils on the southern 
part of the mesa. The Currant Creek bottoms are too far from a 
shipping point for tne extensive production of cash crops, and accord­ 
ingly alfalfa, wheat, and oats are the leading crops and are mostly 
used locally. On 75 per cent of the irrigated area of the mesa east of 

' Currant Creek alfalfa is grown. The uncertainty of the water supply 
on this mesa precludes the large expenditures that are necessary in 
setting out fruit orchards.

UNCOMPAHGEE RIVER

Of the 72,800 acres irrigated from the Uncompahgre River 67,000 
acres are in the Uncompahgre Valley, extending from a point 8 miles 
above Montrose to the mouth at Delta, and the remaining 5,800 
acres lie in a nearly continuous strip along the river from the upper 
<end of the main valley nearly to Ouray.
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The 67,000 acres irrigated in the main valley 29 He in a compact 
body 25 miles long with an average width of 10 miles. All but 
5,000 acres close to the river are included in the Uncompahgre project 
of the Bureau of Reclamation. (See pi. 10.) The irrigation plan 
provides for the diversion of water from the Black Canyon of the 
Qunnison by means of a 6-mile tunnel and a canal 11.7 miles long 
to supplement the flow of the Uncompahgre for irrigation of the 
land in the Uncompahgre Valley. To distribute the waters of the 
Gunnison and Uncompahgre Rivers, the larger private canals in 
the valley have been purchased, enlarged, and extended by the Gov­ 
ernment, and in addition high-line lateral systems have been con­ 
structed on each side of the valley. The most notable feature of 
the project is the Gunnison Tunnel, which has a length of 30,645 
feet on a uniform grade of 2.02 feet to 1,000 feet, The entire cross- 
section area is 122 square feet, and the water-cross-section area 100 
square feet, giving a carrying capacity of 1,000 second-feet. The 
west-portal cut of the tunnel is 2,050 feet long and is lined with 
concrete. From the portal cut the South Canal, which consists of 
35,943 feet of earth section, 19,343 feet of concrete-lined section, 
five tunnels aggregating 2,663 feet, and a wooden flume of 336 feet, 
conveys the water to the Uncompahgre River in sec. 36, T. 48 N., 
R. 9 W. New Mexico principal meridian, 8 miles above Montrose. 
Its capacity is 1,300 second-feet. The principal canals, all of which 
divert water from the Uncompahgre below the mouth of the South 
Canal,v are the West, Montrose and Delta, Loutsenhizer, Selig, 
Ironstone, East, and Garnet: The head gates of these canals are 
so located that all return and seepage water from the project is 
largely rediverted and utilized. The irrigation season is from April 
1 to October 31 except under the Loutsenhizer system, for which 
it is extended to November 15. The following table is taken from 
a compilation by the Bureau of Reclamation:

Monthly and annual duly of water on the Uncompahgre project, 1916-1985

Year

1916.........
1917.........
1918... ......
1919. ....... .
1920.. . ......
1921.........
1922. _ .....
1923.........
1924.........
1925.........

Mean.
Per cen 

delive

Area 
irrigated 
(acres)

49,273 
53,108 
58,270 
60,906 
64,186 
63,759 
64,730 
64,324 
62,184 
61,637

t of "iotal 
ry.........

Water delivered to farms (acre-feet per acre)

Apr.

0.43 
.23 
.39 
.41 
.14 
.52 
.45 
.45 
.39 
.58

.40 

6.9

May

1.17 
.72 

1.32- 
1.30 
.88 

1.32 
1.21 
.93 

1.11 
1.16

1.11 

19.0

June

1.27 
1.34 
1.31 
1.21 
1.27 
1.10 
1.33 
1.16 
1.00 
.98

1.20 

20.6

July

1.26 
1.35 
1.20 
1.29 
1.17 
1.34 
1.12 
1.14 
1.10 
1.11

1.21 

20.7

Aug.

0.85 
1.11 
.95 

1.01 
1.06 
.95 

1.08 
.74 
.76 
.72

.92 

15.7

Sept.

0.77
.77 
.68 
.71 
.86 
.76 
.84 
.58 
.45 
.18

.66 

11.3

Oct.

0.33 
.44 
.45 
.49 
.32 
.53 
.50 
.13 
.08 
.11

.34

5.8

Total

6.08 
5.96 
6.30 
6.42 
5.70 
6.52 
6.53 
5.11 
4.89 
484

5.84 

100

Precipi­ 
tation 

April to 
October 

(feet)

0.81 
.53 
.55 
.46 
.68 
.65 
.29 
.55 
.52 
.64

.66

Total 
water 

on farms 
(acre-feet)

6.89 
6.49 
6.85 
6.88 
6.38 
7.17 
6.82 
5.66 
5.41 
5.46

6.40

tt Data furnished chiefly by L. J. Foster, superintendent of Uncompahgre project, Montrose, Colo.
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The water supply for this project is so abundant that the quantity 
delivered at the farms has been nearly 6 acre-feet to the acre. The 
table shows, however, that in the last three years of the period 
considered there was a marked reduction in the amount delivered, 
the duty for 1925 being 4.8 acre-feet. The excessive use of water 
has resulted in 15,000 acres in the Uncompahgre Valley becoming 
seeped. Of this amount, about 6,000 acres has been drained by 
the individual owners.

On the mesas west of the river the soil is a sandy loam, and the 
chief crops are alfalfa, grains, potatoes, apples, cherries, peaches, 
And berries. East of the river the land is chiefly river bottom having 
a heavy clay soil, a part of which contains considerable alkali. Where 
the land is suitable for crops, sugar beets, alfalfa, grains, onions, and 
potatoes are grown. Garnet Mesa, east of Delta, has in general a 
sandy-loam soil on which are extensive orchards of apples, cherries, 
and peaches. The crop areas on the project are divided between 
alfalfa, hay, and pasturage, 48 per cent; sugar beets, corn, and 
vegetables, 25 per cent; small grains, 24 per cent; fruits, 3 per cent. 
The yields per acre of the chief crops, exclusive of fruits, are corn, 
18 bushels; oats, 28 bushels; alfalfa, 2.2 tons; beans, 9 bushels; 
onions, 276 bushels; potatoes, 160 bushels; sugar beets, 7.3 tons. 
There are sugar factories at Montrose and Delta.

In the upper Uncompahgre Valley, between Ouray and Colona,
 cultivation is confined to the bottom lands along the river and its 
tributaries. The soil is a clay loam of good fertility, and the crops 
raised are timothy, clover, alfalfa, wheat, oats, barley, and native 
hay. The climate is too rigorous for fruit production.

DOLORES RIVER

The valley of the Dolores Kiver is so narrow that of the 62,500 
acres under ditch from the river, only 2,400 acres lies adjacent to it, 
in isolated tracts between the mouth of Bear Creek and the Dolores- 
Montezuma County line. The remainder lies in that portion of the 
San Juan Basin known as the Montezuma Valley.

The Dolores Kiver Basin, exclusive of the area drained by the San 
Miguel, is a mixed farming and stock-raising region, where consider­ 
able dry farming is b§ing done in addition to the production of crops
 on irrigated lands. There is a wide difference in climatic conditions 
and resultant crop production in the region. Above Dolores along 
the river are small patches of irrigated land limited to the production 
of native hay by the shortness of the growing season. Below Dolores 
there are also small bottoms along the river where alfalfa is the prin­ 
cipal crop grown. Small tracts are irrigated along Disappointment 
Creek and in .Paradox Valley, two isolated areas where alfalfa is 
principally produced and fed to livestock. The largest irrigated sec-
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tion lies in the vicinity of Cortez and includes a series of mesas and 
small valley areas irrigated from the Dolores River. The soil ranges 
from a clay to a clay loam and is particularly heavy in the southern, 
part. Alfalfa, wheat, and oats are the principal crops, although both, 
tree and bush fruits and garden truck are widely produced for local 
consumption. North and west of Cortez, in the vicinity of Dove- 
Creek and extending westward to Monticello, Utah, is one of the 
best-known dry-farming districts in the southern plateau region. 
The annual rainfall ranges from 18 to 20 inches, and excellent yields 
of wheat, oats, corn, and alfalfa have been produced. The country 
is handicapped by the great distance from a market, and under 
present conditions it is impracticable to attempt the production of 
small grains as a cash crop. The raising of livestock is essential in 
order to insure a living, and on both dry and irrigated lands only 
such crops as are necessary for the feeding of livestock or other local 
use should be produced.

MONTEZUMA VAIIEY

The Montezuma Valley Irrigation Co. is a mutual company, the 
outgrowth of the Montezuma Irrigation District, which was dissolved 
in 1920. The total area in the system is 60,000 acres, chiefly in 
Tps. 35-37 N., R. 16 W. New Mexico principal meridian, in the- 
vicinity of Cortez. Scattered through this area are small irrigated 
tracts amounting to 20,000 acres. Much of the land formerly irri­ 
gated has been abandoned for different reasons, seepage accounting- 
for 3,000 acres. Water is diverted from the Dolores River by means, 
of a concrete diversion dam and head gates in sec. 17, T. 37 N., R. 
15 W., 1 mile below the town of Dolores. Just below the head gate- 
the water divides, part flowing through a tunnel in the San Juan 
divide into Montezuma Valley, which is drained by McElmo Canyon,, 
a tributary of the Mancos River, which in turn is tributary to the 
San Juan River. The tunnel is driven through solid rock and is 
unlined. Its length is 5,480 feet on a 1 per cent grade, its cross, 
section 7 by 9 feet, and its capacity about 700 second-feet. A quar­ 
ter of a mile below the tunnel outlet the water is divided into three- 
laterals, which carry the water to the project. The land under this 
system is so rough that several sets of main laterals have been built 
across the district from east to west, and from these sublaterals lead 
at right angles. The canal leading from the head gate to the reser­ 
voir has a capacity of 600 Second-feet, but at the present time the 
capacity is reduced to 250 Second-feet by 5,400 feet of semicircular 
wood stave flume.

Storage of 9,300 acre-feet is afforded by the Narraguinnep Reservoir, 
in sec. 4, T. 37 N., R. 16 W. This reservoir is formed by two earth 
dams 1,320 feet long, with a maximum height of 70 feet. A tunnel 
500 feet long through the main dam releases the water to one of the-
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main laterals. A second reservoir known as the Ground Hog Reser­ 
voir has been partly constructed in sees. 21 and 22, T. 41 N., R. 13 
W., on the West Fork of the Dolores River, but abandoned because 
of dangerous leaks. In addition there is a regulating reservoir having 
.a capacity of 1,000 acre-feet capacity, known as Totton Lake, in 
«ec. 20, T. 36 N., R. 15 W. Surveys have been made for the Dawson 
Reservoir, with a capacity of 60,000 acre-feet or more, to be located 
just west of the Narraguinnep Reservoir.

At the time the mutual company took over the project, in 1920, 
the structures were in very poor condition, but since that time the 
head works have been replaced by a concrete structure and the 
system has been generally improved.

Owing to the abundant water supply the duty of water is low on 
this project, 90,000 acre-feet being diverted from the Dolores annually 
for the irrigation of 15,000 acres, or 6 acre-feet to the acre.

LOST CANTON CHEEK

The land irrigated from Lost Canyon Creek is chiefly under the 
Summit Reservoir & Irrigation Co.'s project. The main ditch 
diverts water in sec. 35, T. 38 N., R. 12 W. New Mexico principal 
meridian, and, tapping several tributaries in its course, extends 17 
miles to a system of three reservoirs having a combined capacity of 
4,000 acre-feet at the upper edge of the project. Of the 8,000 acres 
in the project 3,500 acres are irrigated, chiefly in Tps. 36 and 37 N., 
R. 15 W., just east of Montezuma Valley project. Before the 
entire project can be irrigated, additional storage must be provided. 
The entire area irrigated from Lost Canyon Creek is 3,700 acres.

WEST PARADOX CREEK

In Paradox Valley the chief irrigation system is that of the Paradox 
Valley Irrigated Land & Improvement Co. The project, which 
originally covered 13,000 acres, has been built for the irrigation of 
1,500 acres. Individual ditches irrigate an additional 1,960 acres 
making a total irrigated area of 3,460 acres, with 4,600 acres under 
 ditch. The land lies on both sides of the creek from Paradox to the 
Dolores River. The supply is diverted from Geyser and Taylor 
Creeks, tributaries of West Paradox Creek. Storage amounting to 
3,000 acre-feet is afforded by the Buckeye Reservoir, in sec. 2, T. 48 
N., R. 20 W.

SAN M3GUEI RIVER

Main stream. The valley of the San Miguel above Naturita is so 
narrow|that practically none of it is irrigated, but below Naturita 
1,200 acres is under small ditches, of which 900 acres in isolated 
tracts near the river is irrigated. This land is all irrigated by gravity 
ditches except one area of 350 acres near Naturita, to which the 
water is pumped. A 45-inch Leffel turbine under, a head of 7 feet
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operates a triplex pump to raise the water 54 feet. In addition to 
the area under the small ditches, 4,000 acres in the vicinity* of Nucla 
Is irrigated by the Colorado Cooperative Canal Co., which diverts 
water from the San Miguel in sec. 31, T. 47 N., R. 14 W., by a canal 
of 70 second-feet capacity.

Beaver OreeTc, Although little land is irrigated in the immediate 
vicinity of Beaver Creek, its waters are used extensively for irrigation. 
The largest project is that of the Farmers Water Development Co., 
which controls the Naturita Canal and Naturita (Gurley) Reservoir. 
The canal diverts water from the headwaters of Beaver Creek and 
flows northward to sec. 36, T. 44 N., R. 13 W., where a branch leads 
to the reservoir. The main canal, which has a capacity of 200 sec­ 
ond-feet, continues northward until it reaches Norwood Mesa, 
irrigating that section for a distance of 12 miles. From the Gurley 
Reservoir, in sec. 36, T. 44 N., R. 13 W., which has a capacity of 
3,200 acre-feet, water is released into Maverick Draw and diverted 
on Norwood Mesa. The entire project covers 15,000 acres, of which 
10,000 acres is irrigated.

Naturita Creek. Ditches have been partly constructed to cover a 
large area on Naturita Creek, of which only 7,375 acres is irrigated. 
The largest project is that of the Lilylands Canal Co., which diverts 
water from Naturita Creek in sec. 7, T. 42 N., R. 13 W., by a canal 
having a capacity of 100 second-feet, which leads to the 10,000 acres 
under the main project on Lilylands Mesa, chiefly in T. 45 N., Rs. 14 
and 15 W. About 2,500 acres is irrigated, and the water supply is 
insufficient for any considerable increase in this area. No storage is 
provided at present.

The Lone Cone Ditch Co. has a project of 3,500 acres, of which 
3,470 acres is irrigated, on the east side of Naturita Creek, extending 
from Norwood to Red vale. The ditch diverts water from Naturita 
Creek in sec. 10, T. 42 N., R. 13 W., and leads to the Lone Cone 
Reservoir, in sees. 1 and 12, T. 43 N., R. 13 W., which has a capacity 
of 1,830 acre-feet. From the reservoir the Lone Cone ditch, with a 
capacity of 45 second-feet, leads to the lands irrigated.

Agriculture. The San Miguel Basin comprises an extensive stock 
country limited in tillable land by its rough, broken character. The 
principal farming district includes several irrigated mesas in the 
vicinity of Norwood. These lands have a red clay-loam soil of good 
fertility, and from 65 to 70 per cent of them are utilized for the pro­ 
duction of alfalfa. Wheat and oats are grown on most of the remain­ 
ing areas, and small orchards of apples, cherries, peaches, and pears, 
in addition to berries and garden truck, are raised for local con­ 
sumption.

Dry farming that may be said to be still in the experimental stage 
has been carried on with surprising results on several mesas in the
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vicinity of Placerville. These lands lie at an altitude ranging from 
8,500 to 9,500 feet and have a frost-free period of approximately 65 
days. Barley and Colorado bluestem wheat seem to be able to with­ 
stand the rigorous climate at this altitude, and yields from small tracts 
averaging 20 bushels to the acre have been reported by ranchers, 
with little or no damage from frost. The crop is planted in August 
and harvested the following year in September,

FUTURE EXTENSION OF IRRIGATION

GENERAL CONDITIONS

The future extension of irrigation will be brought about by a com­ 
plete settlement of existing projects, the enlargement of some of these1 
projects to cover additional land, and the construction of new projects.. 
The magnitude of this extension is a subject upon which there inevi­ 
tably exists a wide difference of opinion, because the future trend of 
the factors determining the feasibility of any given project is so 
uncertain. The additional area due to a complete settlement of 
existing projects can be determined most accurately, but even here- 
the insufficient water supply of some projects, which can not in 
every instance be corrected by storage, and the rough topography 
and poor soil of certain areas under other projects make it certain 
that all the land under ditch will not be irrigated. For the purpose 
of this report it is assumed that 75 per cent of the land under ditch; 
in the existing projects will ultimately be irrigated. Thus the areaa 
for completion of existing projects in the following table are taken as. 
75 per cent of the unirrigated areas under ditch.

The extension of the many existing small projects and parrate? 
ditches to cover land not under ditches can not be accurately esti­ 
mated, but it is believed that the additional area will be 15 per cent,, 
or 135,000 acres. The most uncertain factor in the future extension 
of irrigation relates to the new projects that may prove feasible. 
Those considered in this report have been taken chiefly from the- 
filings in the State engineer's office, augmented by studies made by 
the Bureau of Reclamation. 27 Where necessary, the proposed areas- 
have been reduced to conform to the available water supply, as. 
determined by the writer. It is probable that many of the projects, 
listed here are not feasible at this time on account o* economic condi­ 
tions, but it is believed that within a period of possibly 50 year» 
either these projects or others covering similar areas that are not 
now considered will be built. What additional projects may prove 
feasible in the more remote future, under economic conditions that 
may be radically different from those with which our present-day 
knowledge is familiar, the writer does not care to predict.

* Problems of Imperial Valley and vicinity, 1924 (unpublished report).
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In estimating the water requirements of the new projects a diver­ 
sion duty of 2 acre-feet to the acre has been generally assumed, which 
:makes an allowance for considerable reuse of water within each proj- 
.ect. This duty is the same as that used by the Bureau of Reclama­ 
tion. That organization recognizes that a diversion duty of 2 acre-feet 
:is 'less than its present accepted standards, but it is known that large 
irrigated areas have been built up successfully on a comparatively 

?small amount of water, and it is not too much to hope that with the 
ilapse of years the same efficiency will come on the future projects in 
:the upper Colorado River Basin. Where a consumptive duty has 
been used this has been estimated by the writer as 1.5 acre-feet to 
,the acre.

Probable future extension of irrigated areas in upper Colorado River Basin

Index No. Stream Area 
(acres)

Main river:
Completion of existing projects____._______   -        44,000 
Extension of existing projects____________________- __-_ 16,000 

9DA Foster-Orande project........................................... ......... 8,000
9DO Wlllcox project..............__..__.........._......_-..-_.  .-   6,000

74.000

Gunnison River: 
Main stream- 

Completion of existing projects________________-_   6,000 
Extension of existing projects.________________ .     50,000 

Tributaries- 
Completion of existing projects....._-.-.              -  91,000
Extension of existing projects._____________......       54,000

9EG Ounnison Valley project..........-...-... ..-...-... ....    29,000
9EF Montrose Chief project._..____.______-_____     12,000

_9EG Escalante project.....____. __.__._.__._...... ... ... 8,000

260,000

Dolores River:
Main stream  ,

Completion of existing projects_._..__ .              34,000 
Extension of existing projects.__ ____....__ .          9,000

-9DL Dolores project _____________...__...  ..  .     80,000 
Tributaries 

Completion of existing projects_________.....           42,000 
Extension of existing projects-__.. __....              12,000

 9DL Disappointment Valley project  . .. -..-  --      17,000
9&L West Paradox project (new)___________....  .    ...... 22,000

"9DK San Miguel project.      .              40,000

236,000

Minor tributaries to Colorado River:
Completion of existing projects...____...                  52,000 
Extension of existing projects  ..    .                 37,000 

9DJ Sunnyside project-__........__.______         -   . 10,000
9DG Hunter Mesa project   ......-.                  10,000

109,000 

Total area in basin    .,                    

THE MAIN RIVEE

Except in Middle Park, and the vicinity of the town of Grand
Talley, practically all the valley land along the Colorado is now irri-

ated or under ditch, and with the further exception of the proposed
rejects to irrigate those areas, which are described below, the only
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opportunity for the irrigation of new land from the m«in river: is'tfee 
Utah mesa land lying west of the Excelsior divide, at the lower end^erf 
the Grand Valley project. This project was investigated about lt®8 
by the Reclamation Service but rejected at that time on account of 
its high cost. The land west of the Excelsior divide is from 150 to 200 
feet higher than that east of the divide, and water must be pumped 
to it either from an extension of the Grand Valley Canal or directly 
from the Colorado River. In either event the cost will make this 
project impracticable for many years, so it is not here considered.

Foster-Grande project (9DA). The Foster-Grande project covers about 8,000 
acres on the north side of the Colorado River, extending from a point a few miles 
west of Parshall nearly to Muddy Creek. The land lies on the mesa from 20 to 
40 feet above the river. Water can be diverted from the Colorado River in 
sec. 16, T. 1 N., R. 78 W. sixth principal meridian, near Parshall, or from Trouble­ 
some Creek. If it is diverted from the Colorado River, no storage will be re­ 
quired, but if from Troublesome Creek it will be necessary to provide storage for 
about 4,000 acre-feet, as the available run-off in July and August is insufficient 
for this project. The mean annual run-off at the mouth of Troublesome Creek 
is about 40,000 acre-feet, which insures an ample supply for storage.

Willcox project (9DG). The Willcox project was originally started about 1892 
and after many vicissitudes was nearly completed in 1912, when the diversion* 
dam in the Colorado River was washed out. This event put an end to construc­ 
tion, as funds were not available to replace the dam, and the few settlers upon 
the project moved away. The project covers a narrow strip comprising 6,000> 
acres on the north side of the Colorado River between the river and the Book 
Cliffs, which form the northern limit of the valley, and extending from Rifle neart-y- 
to De Beque. The water supply from the Colorado River will be sufficient to- 
irrigate the project.

TRIBUTARIES ABOVE GUNNISON RIVER

Two projects have been proposed on tributary streams the- 
Sunnyside project, in the Plateau Creek Basin, and the Hunter 
Mesa project, in the Mamm Creek Basin, but receiving its principal 
supply from Buzzard Creek, a tributary of Plateau Creek.

Sunnyside project (9DJ). It is proposed to irrigate 10,000 acres on the mesa, 
bordering Plateau Creek on the north, west of the present irrigated area in the 
valley. Water is to be stored in the Vega Reservoir, which has been surveyed for 
a capacity of 43,600 acre-feet (p. 89). From the reservoir water will be released 
to Plateau Creek and diverted at a point 6 miles downstream. A study of the- 
water supply available for the Vega Reservoir (p. 89) shows a mean annual 
run-off of 93,000 acre-feet at the point of diversion for this project, of whick 
85,000 acre-feet can be stored at the reservoir. 'About 20,000 acres is under 
ditch from Plateau and Buzzard Creeks, and with a consumptive duty of 1.5' 
acre-feet, 30,000 acre-feet will, be required to satisfy these prior rights, leaving. 
62,000 acre-feet available for the new project. Only the high-water discharge- 
is available for the new project, however, as prior rights utilize the flow from July 
to September. To meet this need, net storage of not less than 1Q,.0QO acre-feet 
will be required.

Hunter Mesa project (9DG). Water is to be diverted from upper Buzzard!
and carried .across the.divide to .East.
,8B9Tfi
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Mamm Creek. From East Mamm Creek, water is to be diverted to the pro­ 
posed ¥6servoir in the channel of West Mamm Creek (p: 88). Thence thff water 
will be conveyed to the land to be irrigated on Hunter Mesa, in Tps. 6 and 7 S., 
Rs. 92 and 93 W. Additional storage could be provided by the Colorado No. 1 
Reservoir (p. 114), in the channel of Buzzard Creek just above the proposed 
point of diversion.

About 20,000 acres is irrigated in the Plateau Creek Basin, and the only 
available water supply for the new project from that source is the run-off during 
May and June. Records of Buzzard Creek at a point several miles below the 
proposed diversion show for the 6-year period 1922-1927 a mean run-off for May 
and June of 29,200 acre-feet. By a comparison with the 11-year record of Sur­ 
face Creek, which drains the opposite side of Grand Mesa, the estimated mean 
annual run-off for May and June has been increased to 36,000 acre-feet, or 265 
acre-feet to the square mile. At the proposed point of diversion the drainage 
area is 50 square miles, and the unit run-off is estimated at 400 acre-feet, giving 
a total of 20,000 acre-feet. With a diversion duty of 2 acre-feet to the acre, 
10,000 acres on the project could be irrigated in a mean year. Although 2 acre- 
feet to the acre seems a/relatively small araoiost t&'be diverted for storage in a 
reservoir'not in the main stream, it is probable that some additional water will 
be available from Mamm Creek, although no records are available to substanti­ 
ate this opinion.

GUNNISON RIVER BASIN

The chief additional areas to be irrigated in the Gunnison River 
Basin are covered by a proposed extension of the existing Uncom- 
pahgre and Fruitland projects and the construction of the Gunnison 
Valley and Monjbrose (Chief projects. The new projects are indicated 
by filings in the State engineer's ofSde."^

Uncompahgre project. It is proposed to increase the irrigated area of the 
Uncompahgre project from its present size of 67,000 acres to an ultimate area of 
97,000 acres. This may require storage, which can~tie provided at the Taylor 
Park site, where a reservoir having a capacity of 150,000 acre-feet has been 
surveyed (p. 90),

Gunnison Valley project (9 EG). The Gunnison Valley project contemplates 
the irrigation of land on the east side of the Gunnison Valley south of Kahnah 
Creek. It is proposed to divert water from Kahnah Creek and store it in the 
Gunnison Valley Reservoir, capacity 9,650 acre-feet, to be located on Indian 
Creek, and the Wabash No. 2 Reservoir, capacity 32,000 acre-feet, to be located 
on Deer. Creek. From records of the Kahnah Creek gaging station it is esti­ 
mated that the mean annual.discharge.available for storage,, after deducting 
14,000 acre-feet for prior rights, is 43,000 acre-feet. With a consumptive duty 
of 1.5 acre-feet to the acre, about 29,000 acres could be irrigated.

Fruitland project (9EC). The project of the Fruitland Irrigation Co. was 
originally intended to irrigate 15,000 acres, and the Fruitland or Onion Valley 
Reservoir (9EC 1) was to be enlarged to a capacity of 20,000 acre-feet. Discharge 
records of Crystal Creek just above the intake from 1917 to 1919 show that the 
mean annual run-off for that period was 24,000 acre-feet. A comparison with 
the 11-year record on Surface Creek at Cedaredge indicates that the mean annual 
run-oflf for that 3-year period was somewhat less than normal, and it is esti­ 
mated that a mean of 27,000 acre-feet may be expected. With a diversion duty 
of 2 acre-feet to the acre, 13,500 acres could be irrigated in the entire project. 

nTd do rthiiS^JMwe.verrt itjviIl be necessary to construct the Fruitland Reservoir as!luO auS Ili ',3O9"C? BrHnsSylTDi^ i  «rjj,rf «-lJ*>j»j j>±j <jj iji*i»*jj jtjw'1-^^.jji. *, i.-j^^.-.j

^ oJ donBiff lll-ff [must) nisrn 9iU tnioq sirft moil .niaBH nsnl
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Montrose Chief project (9EF). The Montrose Chief project lies on the western 
.slope of the Uncompahgre, Valley south of Montrose. Water is to be diverted 
(from the head of Dallas Creek, where storage amounting to 11,400 acre-feet 
is to be provided in the Van Hagen No. 1 Reservoir (p. 98). A second ditch is 
'to divert water from the tributaries of Dallas Creek. No records of these 
tstreams are available, but it is estimated that 25,000 acre-feet can be diverted 
ifrom both streams without interfering with prior rights upon them. With a
 diversion duty of 2 acre-feet to the acre, 12,500 acres can be irrigated, which is
 only a small part of the available land.

Escalante project (9EG). The land included in the Escalante project lies on 
"the mesa forming the eastern slope of the Uncompahgre Plateau between Dry 
Fork of Escalante Creek and Cottonwood Creek and covers 8,000 acres. It is 
proposed to irrigate this land from the headwaters of Escalante Creek, which 
are in a canyon. A gaging station was maintained near the mouth of the creek 
during 1922 and 1923 and showed a mean annual run-off of 40,000 acre-feet. 
It appears probable that 20,000 feet would be available at the proposed diversion 
point. The run-off occurs chiefly during the spring, and storage of at least 
4,000 acre-feet would be required for the complete irrigation of 8,000 acres. 
Construction was started on this project about 1915 but was stopped before the 
heavy work necessary to take the water out of the canyon was done. The
 original plan contemplated the construction of three reservoirs having a com­ 
bined capacity of 1,500 acre-feet. No other reservoir filings in the Esealante 
drainage basin have been made.

DOLOBES RIVER BASIN 

MAIN BIVEE

The chief areas for additional irrigation in the Dolores River Basin 
are covered by an extension of the Moutezuma project and a new 
project known as the Dolores project.

Montezuma Valley Irrigation Co. The Montezuma project covers 60,000 acres, 
of which only 15,000 acres is irrigated at present. Of the remainder 3,000 acres 
is now seeped, and as the land is rough it is probable that not more than 30,000 
acres additional will be irrigated. With a diversion duty of 2 acre-feet to the 
acre, 120,000 acre-feet will be required for the entire 60,000 acres.

Dolores project (9GH). It was originally proposed to irrigate under the Carey 
Act 200,000 acres of land on the SanJuamslope-sQuthwest of Dolores, ehiefty in 
Tps. 37-39 N., Rs. 17-20 W., in what is known as the Dove Creek region. The 
soil is of a heavy red sandy nature, similar to that on the Montezuma project. 
The project was not constructed, and the lands were thrown open to entry. At 
the present time 80 per cent of the irrigable land on the old project has been 
entered and is being tilled by dry-farming methods. The settlers are apparently 
successful and do not favor irrigation.

In a study of possible projects in the Dolores River Basin the Bureau of Recla­ 
mation has proposed to construct a reservoir in the canyon of the'Dolores River 
at a dam site 10 miles below the town of Dolores. The water level will be raised 
220 feet, which is the maximum height possible without submerging the diversion 
works of the Montezuma Valley project, and the diversion made at 173 feet above 
the stream bed will create an active storage capacity of 120,000 acre-feet. To 
increase this capacity would necessitate lowering the altitude of the diversion, 
which would increase the cost of the canal by lowering its grade and increasing 
its size. The canal will follow the south side of the canyon for 14 miles and pass 
through a 4,800-foot tunnel to the headwaters of Montezuma Creek, in the San 
Juan Basin. From this point the main canal will branch to the south and north-
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west. The lands to be irrigated (pi. 1) consist of mesas sloping toward the San 
Joan River and separated by deeply out drainage channels. The canal from the 
reservoir to the point where the irrigable lands are reached will be built through a 
very difficult country, with a large amount of flume and tunnel work. After 
passing the San Juan divide, the canal system will not be difficult of construction.88 

The Bureau of Reclamation states that a diversion duty of 2 acre-feet to the 
acre will probably prove sufficient, as much of the area has recently been suc­ 
cessfully cultivated by dry farming. The amount of land in the project will 
be limited by the available water supply from the Dolores River. The discussion 
of storage for this site (p. 102) indicates that although 120,000 acres could be 
irrigated in an average year the reservoir would not refill during dry years, but 
by irrigating only 60,000 acres sufficient hold-over storage would be available for 
the complete irrigation of 50,000 acres during the dry years, except; such unusually 
dry years as 1899, when 35,000 acres could have been irrigated, and 1902, when 
this area would have been; reduced to 23,000 acres.

MINOR TRIBUTARIES ABOVE SAN MIGUEL RIVER

Disappointment Valley (&DL). It is proposed to irrigate 'an area in Disap­ 
pointment Valley that will be limited by the available water supply of Disap­ 
pointment and Spring Creeks. Water will be diverted from Disappointment 
Creek in T. 42 N., R. 16 W., and carried by a canal 6 miles long to the Ouster 
Reservoir, which will have & capacity of 17,400 acre-feet in the channel of Spring 
Creek. The lands to be irrigated lie in Disappointment Valley below the 
reservoir, chiefly in T. 43 N., R. 17 W.

No records of the flow of Disappointment Creek are available, and it is im­ 
possible to estimate closely the water supply of the project. The Bureau of 
Reclamation has estimated the annual run-off as 35,000 acre-feet, which with 
a diversion duty of 2 acre*feet to the acre would irrigate 17,500 acres.

West Paradox Valley (9DL). The project in West Paradox Valley was 
originally planned to irrigate 13,000 acres, but only 3,300 acres is now under 
ditches (p. 138). The plan was to construct 20 miles of collection ditches and 
divert water from West Paradox, Deep, Geyser, and Rock Creeks into reservoirs 
from which the water was to be released during the late irrigation months. 
Three reservoir sites, having a combined capacity of 10,000 acre-feet, have been 
surveyed, and one of the proposed reservoirs, known as the Buckeye, having a 
capacity of 3,000 acre-feet, has been constructed. No discharge records of these 
streams are available, but they drain the slopes of the La Sal Mountains, which 
reach an altitude of 12,000 feet, and as the combined drainage area above the 
proposed points of diversion is nearly 200 square miles, it is estimated that the 
mean annual run-off is 50,000 acre-feet. With a diversion duty of 2 acre-feet 
to the acre, this would irrigate 25,000 acres, or 22,000 acres in addition to the 
3,000 acres being irrigated at the present time.

SAN MKTOEL RIVER BASIN

The valley of the San. Miguel is so narrow that the only opportunity 
for additional irrigation from the main river appears to be an exten­ 
sion of the Colorado Cooperative Canal and the irrigation of the 
mesa lands bordering tihe valley on the west. The latter project has 
been proposed under tide name San Miguel project.

Colorado Cooperative Canal (9DK). The project of the Nuda Colony is in­ 
tended to irrigate 20,000 acres by a canal skirting the foot of the second mesa

» Problems of Imperial Valley and vicinity: 67th Gong., 2d sess., S. Doe. 142, p. 156,1922. 
46018 29  11
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just north of Nucla and diverting water in sec. 30, T. 46 N., R. 13 W. New 
Mexico principal meridian. The canal has been partly constructed and now., 
irrigates about 7,000 acres. This project has a prior right to the flow of the; 
San Miguel River, and with a diversion duty of 2 acre-feet to the acre the flow, 
is sufficient for the entire project except during September of an unusually dry 
year, when a slight shortage may occur.

San Mlgud project (9DK). It was originally proposed to irrigate in two 
units,: under the Carey Act, 94,000 acres south and west of Norwood. Thei 
main unit was to be irrigated by water diverted from the San Miguel River 7: 
miles below Placerville and carried in a flume along the south side of the San 
Miguel Canyon for 15 miles, thence through a tunnel and canal onto mesa 
lands near Redvaler and thence across Naturita Canyon into the Dry Creek 
Basin, Gypsum Valley, and East Paradox Valley. A second unit was to irrigate 
land above the San Miguel Canal by means of flood water from West Beaver 
and Naturita Creeks stored in the Miramonte Reservoir and from Basin Creeki 
in the Stone Cabin Reservoir. The only construction work done on the main 
unit was the preparation of the flume site along the canyon. The second unit, 
comprising 10,000 acres, has been partly constructed, the Nelson ditch, which 
heads in Beaver Creek, having been built for a distance of 30 miles. It is not 
now used to irrigate land in the San Miguel project but to supply old rights 
from Beaver Creek.

To determine the water supply, records of the San Miguel River are available 
for stations at Fall Creek, 1896-1899; near Placerville, 1911-12; and at Naturita, 
1918-1927. The Fall Creek records have been referred to Naturita by adding 
78,000 acre-feet and the Placerville records referred to Naturita by adding 
116,000 acre-feet. The reason for the small additions to the Fall Creek records 
is that they were made during fairly dry years, when the run-off of intervening 
tributaries must have been considerably less than normal. The annual run-off 
is presented in the following table:

Estimated yearly discharge of San Miguel River atNuturita 1896-1899, 1911-12t
and 1918-1927

Year

1896....         ....   
1897.  ......... ________
1898...-... .--..... ___ ...
1899  - __ . _ . _____ . ...
1911  __________ .......
1912... __ . _ . _____ . .....
1918  __ ... __ ... __ . _ .
1Q1Q
1920.  ____ .. ..............

Acre- 
feet

191,000
239,000
221,000
187,000
330,000
353,000
170,000
 01 rtAA

379,000

Per cent 
of mean

70
88
81
69

121
130
63
QK

139

Year

19X1.. ........................
1922 ___ .................. ...
1923 __ ........ _ ...........
1924__         
1925 _ ... __ ... ..... ...   -
1926-              ...
1Q97

Mean *.

Acre- 
feet

417,000
311,000
252,000
247,000
213,000
290,000
323,000

272,000

Percent 
of mean

153
114
93
91
>8
10ft
119

The proposed intake for the San Miguel project is 7 miles below Placerville, 
at a point where the Placerville records apply directly. On the assumption that 
the mean annual run-off between Placerville and Naturita is 116,000 acre-feet, 
the mean for the 10-year Naturita record referred to Placerville is 167,000 acre* 
feet. Combining this record with the 2-year record at Placerville gives a 12-year 
mean of 177,000 acre-feet at the proposed point of diversion. The following 
table shows the mean monthly discharge at the diversion point and the require­ 
ments for a 90,000-acre project under a diversion duty of 2 acre-feet to the acre:
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Mean monthly discharge and irrigation requirements on San Miguel project in
acre-feet

Ikjean discharge .,

April

20,600
14,400

+6,100

May

54,600
36,000

+18,600

Jpne

59,500
54,000

+3,600

July

27,100
36,000

-8,900

August

H,dQO
27,000

-15,100

Septem­ 
ber

5,960
12,600

-8,640

The mean annual discharge of 177,000 acre-feet would irrigate nearly 90,000 
acres, with the assumed diversion duty of 2 acre-feet, if the monthly run-off 
corresponded with the irrigation requirements, but the above table shows a 
serious shortage during July, August, and September, a shortage that will be 
increased somewhat when the area under the Colorado Cooperative Canal is 
fully irrigated.

It is possible that the requisite water for the irrigation of 90,000 acres could be 
obtained by storage of flood water of Beaver, Naturfta, and Basin Creeks in the 
proposed Miramonte and Stone Cabin Reservoirs, but those streams are already 
used for irrigation, and np records of the surplus water are available. Another 
possibility is to build a reservoir in the narrow valley of the San Miguel and store 
the? flood waters there. Not only will it be necessary to store the flood water 
for use later in the season, but water must be carried over from wet to dry years-. 
Records for individual years at the proposed point of diversion are not sufficiently 
accurate to determine closely the amount of hold-dver storage needed for the 
dry years. Without any iconsiderable storage, 40,000 acres could be irrigated in 
the main unit of the San Miguel project.

Naturita and Beaver Creeks. Two projects have been proposed on Naturitft 
and Beaver Creeks, and a beginning of construction has been made, but as the 
water supply is insufficient for more than a small part of the available land, it is 
doubtful whether they will be carried much further. On the Lilylands project a 
diversion ditch has been built from Naturita Creek and other small streams for a 
distance of 32 miles, with the original expectation of extending it to cover 50,000 
acres and to obtain additional supplies of water from Pall and Beaver Creeks. 
At present about 3,500 acres is irrigated. As no records of these streams are 
available, it is impossible to state what additional area can be irrigated. The 
upper or high-line unit of the San Miguel project is described on page 138, but 
owing to the meager water supply it is doubtful whether this project will be 
extended beyond its present limits 'of furnishing water for 1,000 acres covered 
by prior rights.

EFFECT ON DISCHABGE OF COLORADO RIVER

With a consumptive duty of 1.5 acre-feet to the acre, the irrigation 
of the 669,000 acres considered as probably to be covered by the 
extensions and new projects described above would require 1,000,000 
acre-feet annually, which is 15 per cent of the mean annual discharge 
of the Colorado Elver near Cisco (6,600,000 acre-feet).
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WATER POWER

FACTORS AFFECTING DEVELOPMENT 

TOPOGRAPHY

The topography of the upper Colorado River Basin is fairly well 
suited to the development of water power, as the streams have 
steep gradients, particularly in their upper reaches, and flow through 
canyons that afford suitable sites for dams of great height. Large 
sites for the regulation of the stream flow are scarce, however, owing 
to the narrow, steep-sided valleys through which most of the streams 
flow.

CONFLICT BETWEEN POWER AND IRRIGATION USE

As the power sites are generally above irrigated areas, little con­ 
flict will arise between these two major uses of the streams if only 
the direct flow is used for power. If storage of considerable magni­ 
tude is effected, a conflict may arise in years of low flow during the 
later part of the irrigation season, but it is believed that such con­ 
flict will occur so infrequently that it can best be avoided by releasing 
from storage the natural flow during those periods.

NECESSITY FOR STORAGE

The great bulk of the run-off occurs during the late spring and 
early summer, after which it steadily decreases until the next spring. 
The nonuniform character of the run-off is shown by the relation of 
the discharge for 90 per cent of the time (Q90) to that for 50 per 
cent of the time (Q50), and to the mean annual discharge (QM) as 
given in the following table:

Relation of Q90 to Q50 and QM at stations in upper Colorado River Basin

Stream

Colorado River at Olenwood Springs ___________ .* .........................

Roaring Fork at Glenwood Springs ___________________________
Gunnison River near Grand Junction ____________ ....... ____ . ........
Taylor River at Almont. ________________________________
Dolores River at Dolores      ____________________________

Q 
Q

90
go

).41
.50
,5?,
,58
63

.59
3ft

.SO

Q90 
QM

0.22
.21
.19
.24
.26
.30
.19
.08

This table shows that the low-water discharge is about 
of the six highest months and about one-fifth of the 
discharge. With the flow unregulated, the value of the 
continuous or primary power is relatively small. But by 
struction of storage reservoirs the primary power may 
increased, the maximum limit being from 300 to 400 per 
storage is sufficient to equalize the flow.
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WATER POWER 

CLIMATE

The development of water power with electrical transmission 
systems in the upper Colorado River Basin is attended with consider­ 
able difficulty, owing to the wide range in annual temperature (from 
85° above to 40° below zero), electric disturbances, heavy snowfall, 
rock slides, and high wind velocities. In sections of heavy snowfall 
conduits laid along steep mountain sides are subject to destruction 
by snowslides. Jo prevent suet losses, the Western Colorado Power 
Co. has built on its covered Trout Lake flume a timber platform 
extending from the mountain side above the flume to the lower side 
of the flume itself. The destruction of timber flume by rock slides 
was one reason for abandoning the water-power plant of the Silver 
Lake mill, in the San Juan Basin.

With transmission lines,29 winter conditions frequently give more 
trouble than the severe electric storms of summer, which can be very 
largely guarded against by lightning arresters. In the San Juan 
region electric disturbances are so frequent that more than 100 
distinct discharges have been counted within a single hour. The great 
wind velocity at the higher divides, with the drifting of the heavy 
snowfall, necessitates specially constructed transmission lines. (See 
pis. 11, 12.) At Argentine Pass, which has an altitude of 13,600 feet, 
the wind attains a velocity of 70 miles an hour, and to guard against 
trouble from this source the 90,000-volt transmission line of the Public 
Service Co. has been constructed in duplicate for a distance of 2.4 miles, 
the duplicate lines taking different routes. Sleet and snow freeze 
the cables, giving them a diameter of as much as 6 inches, and ice and 
snow accumulating on the insulators freeze them solid to the towers. 
At high altitudes in cold weather dry snow blowing across the line 
sometimes causes an arc between overhead ground wire and a line 
instflator, the effect of which is a slight drop in voltage for an instant 
at the substation. In the San Juan region the high winds occasionally 
produce a short circuit by swinging the wires. To overcome this 
difficulty shorter spans are being used, and in localities where this 
condition is especially severe the wires are separated by a 4-foot 
spacing. In this region the snow sometimes drifts nearly to the 
cross arms of the poles, a height of 25 feet.

COMPETITION OP STEAM POWEE

The abundance of coal in nearly all parts of Colorado makes it 
possible to develop steam power close to the markets at a cost which, 
taken in connection with the elimination of the long transmission' 
lines, is generally cheaper than that at which water power can be 
developed at the present time. The modern trend of water-power

* See also McDonald, V. M., Operation and maintenance of Rocky Mountain transmission line: Electri­ 
cal West, vol. 60, p. 695,1928.
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development in other sections of the United States leads to the belief 
that water power will be developed in the upper Colorado River 
Basin for the purpose of supplementing steam power by carrying 
peak loads rather than competing with it for primary power.

FACTORS AFFECTING HYDRAULIC STRUCTURES

ICE

Except where local hot springs prevent freezing^ all the streams 
are subject to ice during the winter. At the higher altitudes, where 
the mean monthly winter temperature is less than 20° (p. 25), the ice 
conditions are severe, the nature and thickness of the ice depending 
chiefly upon the swiftness of the current, but at the lower altitudes, 
particularly in the vicinity of Grand Valley, the ice frequently lasts 
for only a few weeks. On the smaller streams, notably those above 
Aspen, anchor ice sometimes forms to such an extent that the flow is 
held back entirely during the coldest nights.

Ice may be present in one or more of three forms sheet ice, frazil 
or needle ice, and anchor ice.30 Sheet ice causes much less trouble 
than the other forms and is easier to handle.

On reservoir surfaces the expansion of the ice due to changes in 
temperature may exert an overturning effect on the dam,, allowance 
for which should be made in the design. When the ice sheet melts 
it breaks up into cakes of large size, which float down to the intake 
of the power plant, where provision must be made for their removal 
through ice chutes or over the dam.

Frazil and anchor ice take'the form of small ice crystals floating in 
the water. At the intake they have a tendency to adhere tightly to 
all substances having a temperature equal to or less than that at which 
water freezes, completely closing all openings within a short time. 
As these types of ice form only where no ice cover is present, it is 
necessary to have sufficient pondage at the intake to allow the 
formation of a complete ice cover.

With the elimination of the floating ice crystals, little trouble is 
experienced in the operation of hydroelectric plants even at low 
temperatures, particularly where the intake is a reservoir of con­ 
siderable size. At the Victor plant of the Southern Colorado Power 
Co., which lies at an altitude of 9,000 feet, ice causes no trouble in 
the operation of a lightly covered wood-stave pipe line. To prevent 
deterioration of the line by freezing, it is necessary to cover the pipe 
at exposed places on trestles. The Western Colorado Power Co. 
experiences little trouble at its Ames plant in the operation of a tim­ 
ber flume at an altitude of 9,000 feet. Although ice causes little

*> For discussion of formation and action of these forms, see Hoyt, W. G., Effect of ice on stream flow: 
U. 8. Geol. Survey Water-Supply Paper 238, pp. 24-30, 1913.
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trouble in the operation of wood-stave pipes and timber flumes the 
leakage from such lines is increased by the expansion of the cracks 
through freezing.

Open ditches can be operated if the temperature is sufficiently low 
and the velocity sufficiently small to maintain a complete ice cover, 
and if in addition the flow is sufficiently uniform to prevent sudden 
changes of stage from breaking of the ice cover.

At the higher altitudes, particularly above 10,000 feet, the winters 
are so severe that it is practically impossible to release from reservoirs 
into the natural channels small quantities of water to be utilized 
farther downstream. The water overflows the ice in the channel 
and freezes, practically none of it reaching the lower intake.

The daily mean temperature is so constant that little or no ice 
gorging due to sudden breaking up of the ice caused by thaws occurs 
on the streams during the winter.

FLOODS
The Colorado River above the Green reached its highest known 

stage in 1884. The United States Weather Bureau records show 
that on July 4, 1884, a high stage occurred near Fruita which was 
later determined from high-water marks to be 18.5 feet on the Geolog­ 
ical Survey gage at that point. By running a line of levels across the 
area flooded at that time and extending the Fruita rating curve, the 
maximum discharge of this flood has been determined by the writer 
to be 125,000 second-feet. No record of the duration of this high 
water exists, nor are precipitation records available. From the 
writer's personal interviews with old settlers, it has been ascertained 
that during that year all streams in the upper Colorado River Basin 
were at the highest stages known and that the flood stages remained 
for weeks. The few small bridges spanning the Colorado and Roar­ 
ing Fork and several bridges along the lower Gunnison were all 
destroyed. The Denver & Rio Grande Railroad had four wooden 
railroad bridges destroyed between Delta and Grand Junction, the 
one near Escalante Creek collapsing as a passenger train reached 
it, with the result that the engine and two cars went into the river 
and several lives were lost. At Delta the Gunnison rose at least 
10 feet above the bank-full stage and overflowed an area nearly three- 
quarters of a mile wide. As the banks were covered with trees and 
underbrush, the water was retarded. This retardation was aided by 
the closing in of the sides of the valley a short distance below Delta 
to form a canyon, through which the Gunnison flows nearly to its 
mouth. The railroad is in this canyon, and although the flood de­ 
stroyed four bridges, as previously stated, the water did not reach 
the rails, which are not more than 15 feet above low water. Neither 
the Gunnison nor the Colorado overflowed its banks at Grand 
Junction.
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From press notices at that time it appears that the peak discharge 
of the Gunnison occurred within a few days of that of the Colorado 
near Fruita (below the Gunnison), indicating that both streams 
reached their maximum at practically the same time.

From a comparison of the dates of maximum discharge of this 
flood with the usual dates of maximum discharge (p. 45) it will 
be seen that the flood occurred unusually late in the season. This 
was due to the late spring, which held back the run-off from the very 
heavy snowfall of the previous winter. The settlers interviewed
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FIGURE 4. Hydrographs of the Cache la Pondre River for 1884 and a normal year (1912)

stated that the early snowfall had been unusually heavy, and this 
was followed by a snow in April, which in the valley near Delta was 
IK feet deep. Judge John L. Noonan, of Glenwood Springs, stated 
that he crossed Independence Pass (at the head of the Hearing Fork) 
early in July, 1884, and found drifts from 12 to 15 feet deep at that 
time. Mr. Kobert Kelso, a stockman of Delta, stated that the snow­ 
fall was so deep that he was unable to take the cattle to the summer 
range in the mountains until July.

That the heavy snowfall of the winter of 1883-84 was general 
throughout the central Kocky Mountain region is shown by the run­ 
off of the Cache la Poudre, which rises on the eastern slope of the 
Continental Divide, just east of the Colorado Kiver Basin. Incom­ 
plete records for 1884 indicate that the total run-off of the Cache la 
Poudre for that year was the greatest in 41 years of record, being 
217 per cent of the 41-year mean. The 1884 hydrograph for that 
stream is presented in Figure 4, together with the hydrograph for a
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normal year (1912), to show the relatively greater discharge during 
1884. It is believed that these hydrographs also represent closely 
the relative discharge of the Colorado during those years. The 
maximum discharge occurring at the headwaters on June 2$ agrees 
substantially with the maximum stage of the Colorado at Fruita OB 
July 4. In further confirmation of the general character of the heavy 
snowfall, W. W, Follett,31 civil engineer, states that the flood of 1884 
on the Rio Grande was the greatest since white settlers came to that 
region.

There is no record of unusual high water in other years, but the 
settlers interviewed stated that the stage of 1885 was nearly as high 
as that of 1884 and was due to the same cause but did not last as 
long. As a matter of passing interest, it may be related that when 
Delta was first settled, an Indian squaw, Chipeta, the wife of the 
famous Ute chief Ouray, stated that within her lifetime of 50 years 
she had seen the Uncompahgre Valley at Delta "flooded from bluff 
to bluff" (a favorite expression of the Indians in describing prehis­ 
toric floods).

Although heavy general rains over the upper Colorado River 
Basin are of infrequent occurrence, there have been four periods of 
such rains during the last 20 years September 3-6, 1909; October 
4-6, 1911; and June 3-7, and 14-15, 1921.

Practically no records of stream flow were kept in the basin during 
1909, but records of precipitation show that the greatest rainfall and 
greatest flood flow occurred in the San Juan Mountain region between 
Durango, Silverton, and th« upper Lake Fork of the San Miguel. 
The maximum rainfall recorded for the four-day period, September 
3-6, was about 3 inches. The resulting flood was especially severe 
in the San Juan River Basin, which is outside the scope of this report, 
and also on the Lake Fork of the San Miguel River, whsre two 
power reservoirs were destroyed.32 No definite estimate of the 
maximum discharge of Lake Fork is available. In no other part of 
the region was the rainfall as much as 1.5 inches, 

j For the period October 4-6, 1911, the heaviest rainfall again oc­ 
curred in the upper San Juan Basin and the headwater region on the 
northern slope of the San Juan Mountains, where the recorded pre* 
cipitation ranged from 3 to 8 inches.33 The greatest floods occurred 
outside the area covered by this report, but floods of considerable 
size occurred on the Dolores and Uncompahgre Rivers, that on the 
Dolores at Dolores being estimated at 10,000 second-feet, which was 
much greater than the maximum discharge of the Uncompahgre

« Equitable distribution of the waters of the Eio Grander 55th Cong., 2d sess., 8. Doc. 229, p. 90,1898* 
M For description of flood in San Juan Basin in 1909, see U. S. Qeol. Survey Water-Supply Paper 260, 

pp. 187-191,1911. v 
*> For description of flood in San Juan Basin in 1911 see Water-Supply Paper 300, pp. 246-249,1914.
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River. The only other areas where the rainfall exceeded 2 inches 
were at Marble and on the Uncompahgre Plateau and Grand Mesa, 
and the resulting high water in the streams was not extreme.

During the two periods of general rain in June^ 1921, the rainfall 
was not so heavy as in 1909 and 1911. The highest rainfall recorded 
June 3-7 was 2.50 inches at Ashcroft, near Aspen; 2.21 inches at 
Trout Lake, in the upper San Miguel Basin; and 2.04 inches on Grand 
Mesa. Severe floods occurred in the Dolores River, Henson Creek, 
Lake Fork, and East and West Rifle Creeks. On the Dolores River 
and Lake Fork many miles of railroad track were washed out, and at 
Lake City considerable damage was done by Henson Creek cutting 
a new channel through the lower end of the town. No records of 
the maximum discharges on these streams exist. From June 13 to 
15, 1921, the rainfall was heaviest in the San Juan region and the 
southwestern part of the State generally. An inspection of the dates 
of maximum discharge at regular gaging stations (p. 45) shows that 
the highest stages recorded on the Colorado at Hot Sulphur Springs, 
the Roaring Fork at Glenwood Springs, Tomichi Creek at Sargents, 
the Lake Fork at Lake City, the Uncompahgre River below Ouray, 
the San Miguel River at Naturita, and Kahnah Creek near White- 
water occurred in June, 1921.

During none of the periods of general rains described above was 
the rainfall in the Colorado River Basin above Glenwood Springs 
sufficient to cause the streams to overflow their banks to any extent.

Within the basin are several regions subject to cloudburst floods 
from very small areas. The region of greatest frequency lies along 
the western foothills, especially in the extreme upper end of the 
Uncompahgre Valley, where the sides converge and join the main 
mass of the San Juan Mountains above Ouray. Cloudbursts have 
been noted in this area from Dallas Creek near Ridgway southward 
to and including the streams draining the almost vertical walls of 
the mountain amphitheater that nearly surround Ouray. A flood of 
2,000 second-feet from 1 square mile drained by Skyrocket Creek 
has been described in connection with floods in the Rocky Mountain 
region.34 Several cloudbursts have been noted on small streams that 
drain the sides of the Uncompahgre Plateau and Grand Mesa near 
Delta, and on streams that drain the slopes of the Grand Hogback 
and Book Cliffs from Rifle to De Beque.

SEDIMENT

The quantity of suspended material in the upper Colorado and its 
tributaries is small compared with that in the streams in the lower 
basin. Above the Blue, Troublesome, and Muddy, near the western

i* Follansbee, Robert, and Hodges, P. V., Some floods in the Rocky Mountain region: U. 3. Qeol. Survey 
Water-supply Paper 520, pp. 134-125,1925.



WATER POWER 155

edge of Middle Park, the Colorado carries little or no sediment; but 
those tributaries contribute considerable sediment to the river water, 
although at Kremmling the sediment content is low. Below Kremm^ 
ling this content does not increase rapidly until the water of the tribu­ 
tary streams below the Eagle Kiver is received. At the intake to 
the Shoshone power plant, near Glenwood Springs, the Colorado car­ 
ries much sediment during periods of high water, but no analysis of 
the water at this point has been made. Below the Palisade station 
the content increases more rapidly. Samples of water have been 
analyzed for sediment as follows:

Colorado River near Kremmling, 262 samples from April 23, 1905, to
May 15, 1906. 

Colorado River near Palisade, 172 samples from March 15, 1905, to
April 5, 1906. 

Gunnison River at Whitewater, 199 samples from April 2 to October 31,
1905.

The results of these analyses are expressed by Stabler 3S as tons 
per day of suspended material. The writer has reduced these results 
to acre-feet by assuming the weight of the material to be 85 pounds 
to the cubic foot, and has estimated the silt for the days when analyses 
were riot made. The annual load of suspended material passing the 
measuring point near Cisco, Utah, is determined from one year's 
investigations of the sediment in Colorado Kiver in the Dewey 
reservoir site, near Cisco,86 lasting from August, 1914, to July, 1915.

Annual load of suspended material in Colcrado and Gunnison Rivers

Acre-feet 
Colorado River near Kremmling, Colo   ___    _______ 167
Celevaido River near Palisade, Colo.    _____        950
Gunnison River at Whitewater, Colo_____-_____-_- 1,200
Colorado River near Cisco, Utah__________________ 8,175

The great increase in the suspended load near Cisco over that at 
the upper stations may be accounted for in small part by the fact 
that the records represent different years and were computed by 
somewhat different methods.

The annual variation in the sediment of the upper Colorado is not 
known, but a comparison between sediment and discharge for a 16- 
year period in the Rio Grande indicates that it may vary between 
wide limits but not in accordance with the discharge.

The foregoing records represent only the material carried in sus­ 
pension. In addition there is a considerable quantity of sediment and 
coarser material which is rolled along the bottom. No method has

» Stabler, Herman, Some stream waters of the Western United States: U. S. Geol. Survey Water-Supply 
Paper 274, pp. 42-50,1911. 

» Unpublished data compiled by Bureau of Reclamation.
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yet been devised for measuring this moving material, and a close
 estimate of its magnitude is impossible. The upper courses of the 
tributary streams have gradients so steep that although the water 
may be free from suspended material, sand, gravel, and even small 
boulders are rolled along the bottom by the swiftness of the current. 
Not only can this be observed, but such material is found deposited 
in front of diversion dams, usually piling up against the upstream 
face flush with the spillway.

Some of the mountain streams carry tailings from concentration 
mills, and these tailings may contain an appreciable quantity of sand. 
The percentage of sand in the tailings in upper Canyon Creek above 
Ouray was so high that the nozzles on the Pelton water wheels in the 
Revenue Tunnel plant were worn out in 10 days by the action of the 
sand at high velocities.37

BASIS OF ESTIMATES OF POWER. CAPACITY

At the present time there is n© generally accepted basis for rating 
the power capacity of a stream. In an endeavor to reach such a 
basis, the American Engineering Standards Committee on Rating of 
Rivers is investigating the subject. The following quotation from 
a statement by the sectional committee sums up the requirements 
for such a common basis:

The rating of a river should be
1. Something that will show within reasonable limits the water-power resources 

of the region, basin, or political entity, (a) for statistical purposes of various 
kinds, (6) for broad surveys of power supply as against present or future demand, 
(c) for economic comparisons of various kinds, (d) for guidance in determination 
of public policy.

2. Something that will give the engineer, manufacturer, or power, developer
* * * a fairly close expression from which he may derive an over-all idea 
of the power possibilities of several streams.

In accordance with the tentative recommendations of the sectional 
committee, the power capacity as stated in this report is based* upon 
the discharge for 90 per cent and 50 per cent of the time, the former 
approximating primary power and the latter representing mote 
nearly the probable wheel installation. To determine the 90 per 
cent and 50 per cent discharge for the streams considered in this 
report, the mean monthly discharges are arranged in order of magni­ 
tude, and from them a duration curve is constructed. (See fig. 5.) 
From this curve the required values are readily determined. For 
more detailed studies daily records should be used.

" Ricfcard, T. A., Across the San Juan Mountains: Eng. and Mln. Jour., vol. 76, p. 82, July 18, 1908
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The present standard of the Geological Survey is to express power 
as horsepower at 70 per cent efficiency under the gross head. The 
formula used is

Horsepower=second-feet X gross head X 0.08.

Power capacities for different sections of a stream are based upon 
the discharge at the upper end of each section.
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FIGUEE 5. Duration curve for the Colorado River at Glenwood Springs, Colo.

MARKETS 

POPULATION AND INDUSTRY

The population of the upper Colorado River Basin is shown by 
counties in the following table:

Population of upper Colorado River Basin, 1910 and 1920

County

Grsod^ *
Stiittwlt .....
Pftfrin ,.,  r ,
Oarfield       .
Ttalf-A

Grand (Utah).    .

Population

1910

1,862 
2,003 
2,985 
4,566 

10,144 
13,688 
22,197 
1,595

1920

2,659 
1,724 
3,385 
2,707 
9,304 

13,668 
22,281 
1,808

Percent­ 
age of 

increase or de­ 
crease

+43 
-15 
+13 
-41

__,__O

$

County

San M-isuel

Population

1910

8,897 
10,291 
3,514 
4,700 

642

84,084

1920

5,590 
11,862 
2,620 
5,281 
1,243

84,122

Percent­ 
age of 

increase 
or de­ 
crease

-6

±iS
+12 
+94

+.05-
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In the 10-year period ending 1920 the population showed practi­ 
cally no increase. This is accounted for by the decline in mining, 
as shown by the losses in the counties in which mining is the prin­ 
cipal industry. Those counties in which stock raising and general 
agriculture are the chief industries have shown either a stationary 
population or an increase.

In the past the chief industry in the basin has been mining. 
According to statistics compiled by Henderson 38 the value of the 
total mineral production in the upper Colorado River Basin to 1923, 
inclusive, was as follows:

Gold-_-____   ____________-______      ---__ $121,596,205
Silver_.____________________________-________   169, 680, 297
Copper..._________.____.______._._ 8, 861, 820
Lead.._______.__.,______________ 56, 290, 576
Zinc..  ._.-________.__._._._.....__.. 29, 940, 004

386, 368, 902

For the last few years the mining industry has been at low ebb, 
but it appears that the existing power plants will be able to care for 
most of the market afforded by a revival of that industry. From the 
slow growth of the population it is probable that the public-utilities 
market will expand but slowly for some years, at least. The. future 
market for power in this basin will probably be furnished by indus­ 
tries in north-central Colorado east of the Continental Divide and by 
the electrification of the railroads traversing the basin.

NOKTH-CENTRAL COLOEADO

The area extending from the foothills eastward for a distance of 40 
miles and from Denver northward nearly to the Wyoming line is the 
most thickly populated portion of Colorado, nearly all of which is 
irrigated by the South Platte and its tributaries. The following table 
shows the population of the area:

Population of north-central Colorado, 1910 and 1980 '

County

Denver

Adams.. _ _   . _

1910

213, 381
14,231
8,892

1920

256, 491
14,400
14 ASfi

County

Weld     . .    -

1910

30,330
25,270
39, 177

341,544

1920

31,861
27,872
54,059

412,879

Of the total population, 62 per cent is contained in the city and 
county of Denver.

This market is now supplied chiefly by the Public Service Co., of 
Colorado, which has an installation for this part of its system of about

"Henderson, C. W., Mining in Colorado: U. S. Geol. Survey Prof. Paper 138, p. 103,1926.
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90,000 horsepower, of which 41,000 horsepower is furnished by hyilro- 
electric plants, the Shoshone plant, on the Colorado River (pu- 105)i 
having an installation of 18,000 Jiorsepower. The next largest power 
system is that of the Denver Tramway Co., which has a steam in­ 
stallation of 7,500 horsepower. ,

The following table shows the growth of total production of elec­ 
tricity by public-utility companies operating in north-central Colorado 
during the 10-year period 1918-1927:

Electricity produced by public utilities in north-central Colorado, 1918-1987

Year

1918.    ..  .- -
1919
1920.  ..................
1921 ____ . __ ..........
1922 _ ........... ........

Kilowatt- 
hours

112,380,000
124,310,000
128,290,000
132, 310, 000
154, 140, 000

Per cent 
increase 

each year

8
11

3
3

17

Year

1923. _  .    . 
1924 _ - .      
1925 _ ... _ ....... ......
1926         .- 
1927 ___ - ____ ......

Kilowatt- 
hours

163,110,000
178,830,000
189,060,000
201,270,000
212,820,000

Percent 
increase 

each year

6
9
6
6
6

RAILROAD ELECTRIFICATION

The upper Colorado River Basin is traversed by the Denver & 
Rio Grande Western Railroad, the main line of which extends from 
Denver to Ogden, a distance of 782 miles, and by the Denver & Salt 
Lake Railroad, which extends from Denver to Craig, a distance of 
255 miles. Now that the Moffat tunnel on the Denver & Salt Lake 
Railroad is an accomplished fact, it is expected that within a few 
years the so-called "Dotsero cut-off" will be built to join the two 
existing roads. The following table shows the principal features of 
these railroads:

Mileage, grade, and traffic density of railroads in upper Colorado River Basin

Road

Road

Denver <fe Rio Grande Western..

Total 
mileage 
operated

2,600 
255 
44

  Grade (per cent)

Miaximum

East

3 
2
.5

West

2.4 
2

Ruling

East

1 
2 
.5

West

1.42 
2

Traffic density  

Revenue, passenger

1915

89,541 
33,203

1920

103,533 
36,810

1924

70,015 
24,510

1927

61,358 
22,574

Revenue, freight

1915

521,778 
496,935

1920

793,418 
689,619

1924

681,038 
641,737

1927

797,700 
825,374

  Traffic density is total passenger-miles or ton-miles divided b£ number of miles of road operated.
* Uniform grade of 0.5 per cent for entire line.
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It appears that the electrification of these railroads will be delayed 
for some years, at least, as both roads have but recently emerged 
from receiverships and are not financially able to bear the heavy cost 
of electrification, even if the present traffic density should warrant it. 
However, the construction of the proposed Dotsero cut-off will give 
a route from Denver to Salt Lake City 173 miles shorter than tnat 
of the Denver & Rio Grande Western, with a reduction in maxi­ 
mum grade from 3 to 2 per cent. This new route will in all proba­ 
bility attract much more traffic than is now being handled, and this 
increase may hasten electrification.

From his experience with electrification as chief engineer of the 
Chicago, Milwaukee, St. Paul & Pacific Railway, Loweth 39 has 
recently discussed the general subject of electrification of railroads, 
and from his paper the following paragraphs are quoted:

The electrification thus far, at least, in the United States, has come about 
more largely from causes other than cheapness of electric power. * * * 
However, it is not improbable that conditions in this respect may change; doubt­ 
less increase in volume of railway traffic and the known economies of electrifica­ 
tion will tend to increase the use of electricity for the operation of railroads in 
localities where cheap and reliable hydroelectric power is available.

Something more than a mere showing of economy will be necessary to bring 
about a change from steam to electric operation of railroads. Electrification 
will involve a large increase of invested capital and at the same time the retire­ 
ment of many facilities which would not be needed with a change of power.
* * * The admitted economies of electrification have to contend with a con­ 
stantly increasing efficiency of steam locomotives. * * * This, together 
with revision of gradients, additional and better facilities, and improved methods 
of operation, tends constantly to reduce the margin of economy which would 
justify electrification.

To the extent that hydroelectric power is more readily available, more reliable, 
and cheaper than steam-generated power, to the same extent, approximately, 
will it be a more important factor. Even so at this time it does not appear 
probable that the change from steam to electric operation would be justified for 
existing railroads except where the volume of traffic is large, where it can be 
moved in large units for long distances, where fuel costs are high, and where 
operating costs due to adverse gradients and congestion of track and other facili­ 
ties make steam operation somewhat more than ordinarily expensive.

The ability to contract for an ample and reliable supply of hydroelectric power 
at favorable prices extending over a long term might easily prove a controlling 
factor in the electrification of railroads, especially for new railroads, where the 
cost of coal, water, and engine terminals as well as other facilities incident to 
steam operation would be eliminated.

The abundance and cheapness of hydroelectric power, especially as compared 
with steam-generated power, have probably been more the controlling factors 
in the electrification of steam railroads in foreign countries than in the United 
States.

It would seem reasonably safe to assume that hydroelectric power would be an 
important factor in steam-railway electrification under the following conditions:

* Loweth, G. F., Hydroelectric-power development as related to the electrification of railroads: Am. 
Soc. Civil Eng. Trans., vol. 86, pp. 829-835.1923.
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(o) When cheap and available over such an extended area as would include a 
large main-track mileage for the individual road under consideration;

(6) When supplied from several sources tied together to insure reliability;
(c) When it can be contracted for long periods;
(d) When its cost reduced to terms of locomotive tractive effort is cheaper 

than that of steam-generated power.

DEVELOPED POWER

GENEKAL FEATURES

The capacity of installed water wheels in this area, classified accord­ 
ing to use, is as follows:

Capacity of installed wetter-power plants in tapper Colorado River Basin

Plants

Public utility, chiefly urban _______________________________

Flour mills. __ . . ..   . .. . _

Number 
of plants

7 
7 

20 
4 
2 
1

41

Installed 
horse­ 
power

19,034 
18,060 
6,718 
3,350 

100 
100

47,352

The power is used mainly for mining, with 24,768 horsepower. 
Public utility, chiefly urban, with 19,034 horsepower, is a close sec­ 
ond, and of this capacity, one plant furnishes 18,000 horsepower, 
which is transmitted chiefly to Denver, on the eastern slope. (See 
pi. 1.) Of the total installation, more than half, or 29,450 horsepower, 
is comprised within the systems of two public-utility companies, the 
Public Service Co. of Colorado and the Western Colorado Power Co.

The Shoshone plant (pi. 13, A) on the Colorado River, with an instal­ 
lation of 18,000 horsepower; the Rifle plant, of 247 horsepower; and the 
Tonopah plant, of 100 horsepower, are the only plants of the Public 
Service Co. of Colorado within the area covered by this report. The 
Blue River plant, of 1,600 horsepower, is owned by a subsidiary com­ 
pany. The company, which is controlled by Henry L. Doherty & Co., 
of New York, acquired the Shoshone plant and the Boulder and 
Georgetown hydroelectric plants, on the eastern slope, together with 
the transmission line and steam plants of the Colorado Power Co., 
through an exchange of stock in 1923. The chief territory of the 
Public Service Co., which operates a number of steam plants in 
addition to the water-power plants, is the region just east of the 
mountains, extending from Denver north to Fort ColHns and Welling­ 
ton and east to Greeley and Fort Lupton. It also serves the mining 
regions in central Colorado. 

46013 29  12
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The Western Colorado Power Co. owns the old and new Ames, 
Ilium, Ouray, and Tacoma water-power plants and the Durango, 
steam plant (the Tacoma and Durango plants outside the area cov­ 
ered by this report), together with 300 miles of transmission lines. 
The company serves the mining districts of Ouray, Telluride, and 
Silverton and furnishes power and light for Durango, Bidgway, 
Montrose, and Delta. It was organized in 1913 as a subsidiary of 
the Utah Power & Light Co., controlled by the Electric Bond & Share 
Co., and now owns the properties in Colorado formerly owned by the 
Telluride Power Co. and the local utility companies in Durango, 
Telluride, Bidgway, Montrose, and Delta.

Many of the individual mining plants were installed long ago and 
have been idle for considerable periods, owing to the low ebb of the 
mining industry in recent years. The utility and pumping plants are 
all modern.

HISTORY OF DEVELOPMENT

Water-power development in this basin dates back to early lode- 
mining days, in the Montezuma district, one of the first mining 
regions to be discovered in the basin. The first lode mining was done 
on Glacier Mountain, near Montezuma, in 1864. A short time after­ 
ward the Sukey Silver Mining Co. erected a 5-stamp mill run by 
water power.40 Although details of this installation are lacking, it is 
known that the power was developed by means of overshot water 
wheels built at the site and was transmitted to the machinery through 
spur-wheel gearing by means of belt or pulleys.   The wheel capacity 
was probably not more than 25 horsepower. In 1869 another mill 
of similar character was erected on French Creek at Lincoln.41 
Although no record of other early developed powers has been found, 
it is probable that the small stamp mill operated by a water wheel 
was common in the early days.

Apparently the first modern water wheel installed was the reaction 
turbine which operated Munn Bros.' sampling mill at Ouray under a 
head of about 15 feet. This plant was built prior to 1883 and is still 
used occasionally. The first high-head installation appears to have 
been plant;No. 1 of the Caroline Mining Co. at Sneffels, which con­ 
sisted of ajPelton wheel operating under a head of several hundred 
feet and connected to an air compressor. This plant was installed 
in 1887.

The first hydroelectric development was at Aspen, which experi­ 
enced a boom after the discovery of very rich ore in 1884. The 
Aspen Electric Co. installed in 1885 a Pelton wheel operating under

« Henderson, C. W., Mining in Colorado: U. 8. Qeol. Survey Prof. Paper 138, p. 228,1926. 
"Ransome, F. L., Geology and ore deposits of the Breckenridge district, Colo.: U. S. Geol. Survey 

Prof. Paper 75, p. 17,1911.
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ft head of 70 feet, to which was attached a 50-light dynamo. In 1886 
a second plant was constructed, which consisted of a Victor turbine 
operating under a head of 55 feet furnished by a flume half a mile 
long. The Consumers Light & Power Co. was organized La 1886 
and constructed a small plant on Hunter Creek, where a flume 1,500 
feet long gave a head of 125 feet. By one or more of these early 
plants Aspen was lighted, being one of the first towns in the world 
to have its buildings and streets generally lighted. The two com­ 
panies were consolidated into the Roaring Fork Electric Light & 
Power Co. in 1887. The next year the second high-head water- 
power plant in the State was built. An 8,750-foot flume diverting 
water from Hunter Creek 3 miles above its mouth and a 4,000-foot 
pipe line gave a head of 880 feet, which was utilized by nine Pelton 
wheels 2 feet in diameter, each having a capacity of 150 horsepower. 
The electrical equipment consisted of two 1,150 Brush direct-current 
incandescent dynamos, three 1,200-light Westinghouse alternating- 
eurrent dynamos, and one 110-kilowatt 550-volt Edison power 
generator.42 The power was used chiefly for the operation of mine 
hoists, the one in the Veteran Tunnel being the first electric hoist in 
the country and probably in the world. In 1892 the present Roaring 
Fork plant was built at a site 1 mile distant from the Hunter Creek 
plant.

The success of the first Aspen plants was followed La 1889 by the 
construction of the Glenwood Springs plant, which had installed a 
100-horsepower Pelton wheel attached to a generator for a purpose 
of lighting Glenwood Springs. The only feature of this plant worthy 
of note was the utilization of the municipal water-supply conduit to 
generate power.

In 1890 the Caroline Mining Co., operating the Virginius and other 
mines on the slope of Mount Sneffels, installed a hydroelectric plant 
on Canyon Creek 4 miles below the mine. For that distance the cost 
of wire for 500 volts was so expensive that the company tried the 
experiment of adopting a tension of 900 volts, which was much higher 
than had ever been used in work of that kind.43 In that plant, 
which is still in existence and is known as Revenue Tunnel plant 
No. 2 (p. 175), wires were first run into mines and power used for 
electric drills and motors.

The next plant to be installed was the famous Ames plant, which 
was built during the winter of 1890-91 at the junction of the Lake 
and Howard Forks. It was "constructed by L. L. Nunn for the San 
Miguel Consolidated Gold Mining Co., of Telluride, for the purpose 
of supplying power and light to the Gold King stamp mill, 2.6 miles

« Elec. Review, Jan. 5,1907, p. 410.
M Hale, Irving, Electric mining in Eoeky l$ountain|region: Am. Inst. Min. Eng. Trans., vol. ^6, pp. 

402 et sea.. 18S7.
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distant. The plant consisted of a 6-foot Pelton wheel having a 
capacity of 100 horsepower, operating under a head of 320 feet, 
housed in a small building constructed of wood slabs. The cost of 
wire for direct-current transmission being prohibitive, a single-phase 
alternating-current system of 3,000 volts was adopted. The Pelton 
wheel was belt-connected to a 100-horsepower 3,000-volt single-phase 
Westinghouse alternator, and the power was transmitted at that 
voltage to a similar generator used as a synchronous motor in the 
stamp mill. This was the first hydroelectric plant, in this country 
at least, to transmit alternating current at high voltage for the purpose 
of operating a motor at a considerable distance. It was not the 
first plant to transmit alternating current at a high voltage, as a 
plant was installed near Portland, Oreg., in 1889, which transmitted 
alternating current at 4,000 volts for lighting only. The Ames plant 
was used by both Westinghouse and General Electric companies as a 
field laboratory, in which problems of high-tension transmission were 
solved. The successful operation of the plant was received with 
astonishment by the electrical world, as many prominent engineers., 
had predicted that the experiment would be an utter failure.4* In 
1892 a 600-horsepower generator of the same type was installed, and 
by that time the transmission line had been extended so far that at 
a mill on Bear Creek, 10 miles distant, a 250-horsepower motor was 
used. The Ames plant was rebuilt with its present 2-phase equip­ 
ment operating at 11,000 volts in 1896 (see description of old Ames 
plant, p. 177), and the transmission Jine was extended to the Camp 
Bird mine, a distance of 17 miles.

While hydroelectric plants were being installed in the mining 
regions, settlement was taking place in Grand Valley and near-by 
tributary valleys to the Colorado. The first water-power develop­ 
ment in that section occurred in 1885 and 1886, when a water wheel' 
was installed to run a flour mill near Snipes in Plateau Valley and 
another to run a flour mill at Glenwood Springs. Soon after the first 
settlement in Grand Valley the ranchers began to irrigate small 
areas of land lying on mesas at some distance above the river. To 
avoid the construction of long gravity ditches, water was raised to 
the distributing ditches by pumping plants. These plants consisted 
of vertical Victor turbines operating under a low head by a large 
quantity of water from the Colorado River, attached to pumps that 
lifted a small quantity of water through vertical distances as great 
as 80 feet. The first pumping plant was that of James Smith, built 
in 1886, at a point 3 miles upstream from Grand Junction, to irrigate 
a small area across the river from Grand Junction. The second 
plant was that of Frank Burger, 7 miles east of Palisade, which was

« The Bulletin (official publication of the Utah Power & Light Co., Salt Lake City, Utah), February. 
1918.
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installed in 1888, and the next was that of C. N. Cox, in 1888. The 
Cox plant had a canal with a capacity of 1,000 second-feet, half a 
mile long, creating a head of 12 feet. 'A 44-inch 159-horsepower 
Victor turbine attached to a Smith-Vaile pump lifted the water 84 
feet to irrigate 400 acres. These plants were discontinued in the 
eiHdy years of the present century, when the small areas irrigated by 
them were incorporated in larger irrigation systems.

The successful operation of the hydroelectric plants already 
described; was followed by the construction of other plants, the 
periods of greatest activity being 1896-1901, when nine plants now 
in existence were installed in addition to a number of others, long 
since abandoned; 1905-1909, when ten plants were installed; and 
1911-1914, when five plants were installed. The latest installation 
was that of the Standard Chemical mill in 1917.

WATEE-POWEE PLANTS

SHOSHOJTE PLANT (ODE 1) «

ISee pL 13, A]

Location and plan of development. In the Colorado River Canyon 6 miles 
above Glen wood Springs; tunnel 2.36 miles long in north wall of canyon leading 
to penstock and power house in SE. % sec. 31, T. 5 S., R. 87 W. sixth principal 
meridian.

Ownership and market. Owned by Public Service Co. of Colorado. (For 
market see p. 158.)

Chronologic summary. Plant started in 1907, completed in 1909 by Central 
Colorado Power Co., which became Colorado Power Co. at termination of 
receivership in 1913 and was acquired by Public Service Co. of Colorado in 1923.

Water -supply. The Colorado Eiver, which is unregulated except for pondage 
to take care of capacity diischarge of 1,250 second-feet for 2% hours in addition 
to Eegular flow of river at low storage, or about 500 acre-feet. The 90 per cent 
and 50 per cent discharges are 700 and 1,260 second-feet respectively; corre­ 
sponding power capacity, 9,520 and 17,100 horsepower.

Hydraulic features. Diversion dam in sec. 28, T. 5 S., R. 87 W., having a crest 
length of 245 feet, which is the entire available width in canyon; heavy concrete 
base,74 feet wide with concrete apron extending 43 feet downstream. Bottom 
of concrete cut-off wall is 23 feet below permanent crest. Downstream from 
wall piles are driven among boulders in bottom of river, and below apron rock 
was filled in to make uniform slope to natural bed of stream. During periods of. 
low water 9-foot flashboards are used to afford required pondage. Rack di­ 
mensions at intake are 12 by 60 feet, and intake consists of four gates, each 7 by, 
11 feet. The tunnel, which is driven through sound granite, has a capacity of 
1,250 second-feet under gravity flow; the cross section has a top width of 16 
feet 8 inches and a bottom width of 15 feet 8 inches; the roof and floor are curved, 
with a maximum distance between them at centers of 11 feet. The tunnel is 
12,453 feet long on a 0.05 per cent grade. It ends in two penstocks of riveted- 
fffceel pipe 9 feet in diameter, 287 feet long, laid on a 1:1 slope. At bottom of 
penstock is a heavy anchorage, which takes the entire pipe-line thrust.

« Eng. Record, June 25,1910. pp. 806-809; Elee. World, Jan. 27,1910, pp. 217-220.
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Power house and transmission system. Power house, including repair shop,.i» 
a structural frame building 178 by 37 feet, having corrugated-steel sides and- 
Carey roofing. Installation consists of two special 43-inch horizontal turbines 
built by I. P. Morris & Co., controlled by Morris governors. Rated capacity 
of each turbine is 9,000 horsepower under a static head of 170 feet. Each tur­ 
bine is direct-connected to a 5,000-kilovolt-ampere 4,000-volt 3-phase 60-cycle 
General Electric generator. On each main shaft is a 125-kilowatt exciter 
generator. The main transmission line, leading from Shoshone to Denver, a 
distance of 153 miles, carries the current at 90,000 volts and crosses the Conti­ 
nental Divide three times at altitudes of 12,000, 12,500, and 13,600 feet. The 
climate at the highest pass is so severe that a duplicate line by a different route 
has been constructed for 2.4 miles. The wires are suspended from steel towers 
44 feet high. Each conductor consists of a hemp-core 6-wire cable equivalent 
to No. 0 wire. Cables have spans ranging from 300 to 2,930 feet, with an average 
of 800 feet. From a substation at Dillon.one secondary line at 13,000 volts ex-r 
tends to Redcliff and Minturn, and another, which crosses the Continental 
Divide at 11,000 feet, extends to Fairplay. At Leadville secondary lines supply 
power to the mines in that region. A 44,000-volt line extends westward from 
Shoshone to Rifle. .

MONARCH MOTE PLANT (9DA 1)

The' Monarch Copper Mining & Development Co. during 1905 installed in 
sec. 14, T. 2 N., R. 75 W. sixth principal meridian, a power plant on the Rqaartag 
Fork of Arapaho Creek, a tributary of Colorado River. A pipe line with a 
capacity of about 12 second-feet leads to a 36-inch Pelton wheel of 150 horse-; 
power under a static head of 520 feet. It is operated by a Sturgess oil governor 
and is connected to a 75-kilowatt 2,300-volt 3-phase 60-cycle Crocker-Wheeier 
generator. The power is used to operate the mine and mill. The water sup'ply, 
which is the unregulated flow of Roaring Fork, is stated to be sufficient for 
eight months in the year. ' ,

TONOPAH SHOPS PLANT (9BB 1)

Location and plan of development. In NW. % sec. 6, T. 7 S., R. 77 W. 'sixth 
principal meridian, at Breckenridge. From diversion dam on the Blue River 4 
miles of canal and pipe line lead to power house.

Ownership and market. Owned by Public Service Co, of Colorado. Plant' is 
closed at present, as the Breckenridge madssMs supplied by other plants of tie 
company.

Chronologic summary. Gold Pan Mining Co. built canal and pipe line in 1900 
for purpose of conveying water to hydraulic dredges and furnishing water W 
turbine for operation of company shops. Property acquired some years lafter1 
by Tonopah Placers Co., and sold to town of Breckenridge in 1925, which later 
transferred it to Public Service Co.

Water supply. The Blue River and Pennsylvania and Indiana Gulches, which' 
are unregulated. One year's records of the Blue River above diversions at1 
Breckenridge indicate 90 per cent and 50 per cent discharges of 8 and 20 second- 
feet, respectively; corresponding power capacities, 184 and 461 horsepower. 
Since 1916 water has been taken from Indiana Gulch only.

Hydraulic features. Diversion dam on the Blue River in sec. 19, T. 7 S., R. 77 
W. sixth principal meridian; canal having a capacity of 130 second-feet, 13,700 
feet long, leads to pressure box in NE. % sec. 7, tapping Pennsylvania and 
Indiana Gulches on the way. From pressure box a riveted-steel pipe line 7,300: 
feet long leads to river. Near lower end a 16-inch pipe line branches to powqr 
house.
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Power house and transmission line. In power house a 36-inch Pelton wheel 
having a single nozzle and generating 100 horsepower under the static head of 
288 feet is belt-connected to one 50-kilowatt and one 200-kilowatt 2-phase 2,200- 
volt Westinghouse generator. The transmission line for lighting Breckenridge 
carries current at 2,200 volts.

SUMMIT COUNTY POWER CO. PLANT (9DB 2)

Location and plan of development. In NE. % sec. 13, T. 5 S., R. 78 W. sixth 
principal meridian, \% miles below Dillon. Water is diverted from the Snake 
River just below the North Fork and from Straight Creek and conveyed to joint 
pressure box from which a pipe line leads to power house.

Ownership and market. Owned by Summit County Power Co., which is con­ 
trolled by Public Service Co. of Colorado. Market, mining district of Monte- 
zuma and mines as far east as Vidler Tunnel, on west slope of Continental Divide.

Chronologic summary. Water filings for development made in April, 1899; 
but nothing done. Filings made by present company in January, 1907, for 100 
second-feet from the Snake River and 100 second-feet from Straight Creek. 
Plant placed in operation in 1907.

Water supply. Unregulated flow of the Snake River and Straight Creek. From 
records of the Snake River at Dillon from 1911 to 1919 and records of diversion 
through the Snake River Canal of the power company the estimated 90 per cent 
and 50 per cent discharges are 16 and 37 second-feet, respectively; corresponding 
power capacities, 576 and 1,330 horsepower.

Hydraulic features. From wooden intakes and spillways on the Snake River 
in sec. 19, T. 5 S., R. 76 W., and on Straight Creek in the NW. X sec. 4, T. 5 S., 
R. 77 W., canals having an area of 24 square feet, a grade of 0.02 per cent, and a 
capacity of 100 second-feet each lead to a pressure box 7 miles from the Snake 
River intake and 1.8 miles from Straight Creek intake. Pressure box is timber 
structure 16 feet long, 20 feet high, and 17 feet wide, having a trash rack in 
upper corner and penstock entrance in opposite lower corner. The penstock is 
54-inch riveted-steel pipe, 1.8 miles long on grade of 4.7 per cent, with a capacity 
of 200 second-feet.

Power house and transmission line. Power house is brick structure in which 
are installed two 36-inch Pelton wheels, each controlled by a Pelton oil-type 
governor, operated by three nozzles, and developing 800 horsepower under a 
static head of 450 feet. Each wheel is direct connected to a 500-kilowatt 2,300- 
volt 3-phase 60-eycle General Electric generator. An auxiliary steam plant consists 
of a 625-kilovolt-ampere 2,300-volt 3-phase 60-cycle General Electric generator 
direct connected to a Westinghouse-Parsons steam turbine, supplied by a 700- 
horsepower Babcock & Wilcox boiler. Additional power is also purchased from 
Public Service Co., connection being made at the Dillon substation of that com­ 
pany. From power house a transmission line, consisting of two copper wires in 
circuit and one ground wire, supported on wooden poles 35 feet high and spaced 
132 feet apart, leads up the Snake River Valley to Peru Creek, where it branches, 
one branch going to Montezuma and mines in the vicinity and the other up Peru 
Creek, past Argentine, nearly to the Vidler Tunnel through the Continental 
Divide, in sec. 16, T. 5 S., R. 75 W. Current is transmitted at 13,000 volts. 
A second line leads up the Blue and Swan Rivers for a distance of 22 miles.

EXCELSIOR MILL PLANT (9DB 3)

The Excelsior mill, now owned by the Excelsior Mines & Electric Co., is oper­ 
ated by a water-power plant installed in 1899. It is in sec. 34, T. 5 S., R. 78 W. 
sixth principal meridian, on North Tenmile Creek at Frisco, Summit County. 
From a reservoir having a capacity of a few acre-feet a pipe line leads to the power
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house, in which is installed a Hug impulse wheel, manufactured by the William 
A. Box Iron Works, of Denver, which develops about 100 horsepower under a 
static head of 380 feet. The water wheel is connected to one HO-kilowatt Gen­ 
eral Electric and one 110-kilowatt Bullock direct-current generator. Auxiliary 
power is furnished by a small steam* plant. The water supply, which is the 
unregulated flow of the North Fork, is stated to be sufficient for eight months 
in the year.

YOUNG & HODGE PLANT (9BB 1)

An old water-power plant \% miles below Oilman, on the Eagle River, has 
recently been repaired and placed in operation. From a timber crib diversion
 dam in the SW. ^ sec. 12, T. 6 S., R. 81 W. sixth principal meridian, a pipe line 
2,000 feet long leads to a power house in which are installed two Walker Bros, 
turbines, each having a capacity of 100 horsepower under a static head of 45 
feet. These are used to operate the machinery for a concentrating mill. Rec­ 
ords of the Eagle River and Turkey and Homestake Creeks at Redcliff indicate 
90 per cent and 50 per cent discharges of 30 and 68 second-feet, respectively; 
corresponding power capacities, 108 and 245 horsepower.

EAGIE Mm PLANT (9BB 2)

The plant at the Eagle mill, owned by the Empire Zinc Co., was installed in 
1911. It is in sec. 13, T. 6 N., R. 81 W. sixth principal meridian, on Fall Creek, 
& tributary of the Eagle River near Gilman. Water is conveyed through a 
16-inch riveted steel pipe line 3,100 feet long to a 24-inch Pelton wheel, which 
develops 220 horsepower under a static head of 660 feet. It is operated by a 
Pelton type O-l oil governor. The power is used to drive an Ingersoll-Rand 
air compressor. The water supply, which is the unregulated flow of Fall Creek, 
is stated to be sufficient for six months in the year. During the remainder of 
the year power is obtained from the Public Service Co.

GYPSUM CREEK PLANT (9BB 8)

Location. In the SW. % sec. 4, T. 6 S., R. 85 W. sixth principal meridian, 7 
miles south of Gypsum, Eagle County.

Ownership and market. Owned by the Eagle River Electric Co., of Gypsum, 
which is owned by the Commonwealth Utilities Corporation. Market is towns
 of Gypsum and Eagle, also some pumping for irrigation.

Chronologic summary. Plant built in 1914.
Water supply. Unregulated flow of Gypsum Creek; shortage occurs during 

winter months. During nonirrigation season a hydroelectric plant in Gypsum, 
having a 68-horsepower turbine, belt-connected to a 37J^-kilowatt generator, Is 
used.

Hydraulic features. Diversion dam is concrete structure 5 feet high and 26 
feet long. Conduit is 36-inch pipe line with a capacity of 31 second-feet, 900 feet 
long.

Power house and transmission line. A Samson-Leffel turbine 17 inches in 
diameter, developing 104 horsepower, under a static head of 45 feet, is controlled 
by a Woodward governor. Turbine is connected to a 75-kilowatt 2,300-volt 
3-phase 60-cycle. Fort Wayne generator. Transmission line of No. 8 and No, 10 
wire on Oregon cedar poles carries power at 6,600 volts to Gypsum and to a 
point 4 miles east of Eagle, a distance of 19 miles.

GLENWOOD LIGHT & WATER CO. PLANT (9BE 2)

Location and plan of development. In Glenwood Springs. Water is obtained 
from surplus water in the municipal pipe line of Glenwood Springs.

Ownership and market. Owned by Glenwood Light & Water Co. Market is
 Glenwood Springs and Cardiff.
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Chronologic summary. Glenwood Light & Power Co., organized in 1889, 
constructed water system and power plant during that year. Charter of com* 
pany expired in 1909, and present company organized. Water system sold to 
city in 1914, but power plant retained.

Waiter supply. Unregulated flow of Grizzly and No Name Creeks, two small 
tributaries of the Colorado River.

Hydraulic features. From a diversion dam on Grizzly Creek in sec. 21, T, 5 S., 
R. 88 W. sixth principal meridian, a conduit consisting of 1,415 feet of pipe and 
2,864 feet of tunnel diverts water to No Name Creek. Water is diverted from 
No Name Creek in about sec. 32, T. 55 S., R. 88 W., and brought to Glenwood 
Springs by a tunnel 4,109 feet long having a cross section 44^ by 6 feet, a steel 
flume 880 feet long, and a riveted-steel pipe line 18 to 24 inches in diameter and 
6,300 feet long. It passes under the power house, where two valves supply 
water to water wheels.

Power house and transmission lines. Power house is brick building 58 by 42 feet. 
Three 40-inch Doble water wheels, each developing 120 horsepower under a 
static head of 360 feet, are direct connected to a horizontal shaft. A 200-kilowatt 
2,200-volt 3-phase 60-cycle Westinghouse generator and a 22-kilowatt 125-volt 
direct-current General Electric generator are belt connected to the power shaft. 
 Transmission line of No. 4 bare-strand copper wire on steel poles, carrying a 
current of 13,000 volts, reaches Shoshone plant of Public Service Co. on the east 
and Cardiff on the west, a total distance of 9.4 miles. This line is used not only 
to obtain peak-load power from Shoshone plant but Public Service Co. uses the 
line in transmitting power to Carbondale, the line serving that territory joining, 
it at Cardiff.

ROARING FORK ELECTRIC LIGHT & POWER CO. PLANT (9DF1)«

Location and plan of development. In sec. 12, T. 10 S., R. 85 W. sixth principal 
meridian, just west of Aspen. Water is diverted from Hunter, Maroon, and 
Castle Creeks and brought to power house.

Ownership and market. Owned by Roaring Fork Electric Light & Power Co. 
Market is Aspen and mines in vicinity.

Chronologic summary. For early history see page 162. Plant built in 1892 and 
at first connected only with pipe lines from Maroon and Castle Creeks. At pres­ 
ent the Hunter Creek plant is not in use, and the pipe line supplying it has been 
extended to the Castle Creek plant. Both hydraulic and electrical equipment 
have been modernized since the original installations in 1892. The continuous 
operation of this plant by the same company is worthy of note.

Water supply. Records of Maroon and Castle Creeks above points of diversion 
and estimates of run-off from Hunter Creek indicate total 90 per cent and 60 per 
cent discharges of 68 and 115 second-feet, respectively; corresponding power 
capacities, 2,610 and 4,450 horsepower.

Hydraulic features. From a small reservoir of 7 acres in sec. 4, T. 10 8.,^ R. 84 
W., 3 miles above mouth of Hunter Creek, a conduit having a capacity of 8 second- 
feet, consisting of a wooden flume 7,650 feet long, a 20-inch spiral riveted-steel pipe 
1,100 feet long, a 14-inch wrought-iron pipe 4,300 feet long, and a 14-inch lap- 
welded steel pipe 5,300 feet long, leads to the power house. From a diversion 
dam on Castle Creek in sec. 23, T. 10 S., R. 85 W., a conduit having a capacity of 
85 second-feet, consisting of a covered timber flume, 10,150 feet long buried in 
the ground and a riveted-steel pipe 22 to 26 inches in diameter and 3,600 feet long, 
leads to the power house. From a diversion dam on Maroon Creek in sec. 22, 
T. 10 S., R. 85 W., a conduit having a capacity of 50 second-feet, consisting of a

* Elec. Review, Jan. 5,1907, pp. 5-?.
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covered timber flume 11,700 feet long, an inverted siphon 1,200 feet long, a metal 
flume 2,680 feet long, and two riveted-steel pipes 26 to 32 inches in diameter and 
3,900 feet long, leads to the power house. The static heads on the three pipe 
lines are 880, 350, and 364 feet, respectively. The Castle Creek and Maroon 
Creek pipe lines are cross-connected in the power house, so that water wheels can 
be operated by either or both. As a reserve supply in case water is temporarily 
shut off by snowslides, a small reservoir with a capacity of 500,000 cubic feet, 20 
feet deep, is located near the head of the Maroon Creek pressure pipe.

Power house and transmission line. Power house is brick structure 110 by 36 
feet, in which are installed four 700-horsepower Doble impulse wheels, three 500- 
horsepower Doble wheels, and one 500-horsepower Pelton wheel. All wheels 
but one 500-horsepower Doble wheel are connected to the Hunter Creek pipe line 
under an effective head of 800 feet and operate under an effective head of 320 feet. 
Each 700-horsepower wheel is direct-connected by horizontal shaft to a 400-kilo- 
watt, 600-volt, direct-current General Electric generator, and two 500-horsepower 
wheels are similarly connected to two 200-kilowatt, 600-volt, direct-current General 
Electric generators. At one end of each shaft is a large cast-steel flywheel. In 
addition to these six units, one Doble and one Pelton wheel, each of 500 horse­ 
power, are belt connected to two 200-kilowatt 1,100-volt 3-phase 60-cycle West- 
inghouse generators. Transmission lines for Aspen and mines in vicinity consist of 
5 miles of three-wire system direct current at 600 to 1,200 volts and 8 miles of 
alternating current at 1,100 volts suspended from red-spruce poles.

CONSOLIDATED COIOEADO TITLE MARBLE CO. PLANT NO. 1 (9DF2)

Location and plan of development. In sec. 25, T. 11 S., R. 88 W. sixth principal 
meridian, 1 mile above Marble. From diversion dam on the Crystal River 
pipe line leads to power house.

Ownership and market. Owned by Consolidated Colorado Yule Marble Co. 
Power used in operation of marble quarries and mill and lighting town of Marble.

Chronologic summary. Built in 1908 by Colorado Yule Marble Co., which 
was succeeded by present company.

Water supply. Unregulated flow of the Crystal River above Yule and Lost 
Trail Creeks. Flow from these streams diverted for plant No. 2 and connected 
with plant No. 1. Records of flow indicate that total 90 per cent and 50 per cent 
discharges are 25 and 68 second-feet, respectively; corresponding power capaci­ 
ties, 720 and 1,960 horsepower.

Hydraulic and electric features. From diversion dam in the SE. J^ sec. 25, T. 
11 S., R. 88 W., riveted-steel pipe from 36 to 30 inches in diameter, 3,500 feet

 long, leads to power house, in which are installed a 48-inch DeRemer impulse 
wheel having two sets of runners and two nozzles for each set. The rated 
capacity of the wheel under a static head of 360 feet is 550 horsepower. Belt- 
connected to the water wheel are two 200-kilowatt 2,300-volt 3-phase 60-cycle
 General Electric generators. Transmission line at 2,300 volts leads to mill 
1 mile distant and line at 6,600 volts leads to quarries 2.7 miles distant.

CONSOLIDATED COLORADO TITLE MARBLE CO. PLANT NO. 2 (9DF3)

Location and plan of develop ment. Close to plant No. 1. Water diverted from 
Yule and Lost Trail Creeks by pipe lines that unite a short distance above 
power house.

. Chronologic summary. Built in 1909 by Crystal River Marble Co., which was 
succeeded by Colorado Yule Marble Co. and finally by the present company.

Water supply. Unregulated flow of Yule and Lost Trail Creeks. (See plant
 No. 1.)
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Hydraulic and electric features. From Yule Creek in the NW. M sec. 86, T. 11 
S., R. 88 W., a pipe line 16 inches in diameter leads nearly to the power house, 
where it is joined by another pipe line 16 inches in diameter, which diverts 
water from Lost Trail Creek in the NW. M sec. 30, T. 11 S., R. 87 W. The 
joint line leads to the power house, in which are installed two DeRemer impulse 
wheels, of 600 horsepower each, under a static head of 360 feet. Direet-con- 
werffced'to the water wheels are two 450-kilowatt 2,300-volt 3-phase 60-cycle 
General Electric generators.

Remarks. Both plants have operated intermittently, with long periods of 
idleness.

OSGOOD PLANT (9DF 4)

J. C. Osgood began construction of a plant in 1911 to furnish power for his private 
estate, near Redstone, but the installation was not complete until 1925. Water 
is diverted from the Crystal River in sec. 29, T. 10 S., R. 88 W. sixth principal 
meridian, where a pondage of 20 acre-feet is available, by a 30-inch wood-stave 
pipe line, having a capacity of 40 second-feet, 2,250 feet long, which leads to the 
power house. An 18-inch S. Morgan Smith turbine of 100 horsepower under a 
static head of 30 feet is direct connected to a 75-kilovolt-ampere 2,300-volt 

1 3-phase 60-cycle General Electric generator.

RIFLE PLANT (9DG 1)

Location and plan of development. In sec. 27, T. 4 S., R. 92 W. sixth principal 
meridian, 12 miles north of Rifle. Water diverted from East Rifle Creek by 

'<Htch and pipe line.
Ownership and market. Owned by Public Service Co. of Colorado, which pur­ 

chased Rifle Light, Heat & Power Co. in 1926. Market is town of Rifle and 
mines in vicinity.

Chronologic summary. Plant constructed in 1909; present turbine installed 
in 1912.

Water supply. Unregulated flow of East Rifle Creek. Entire flow of creek 
available, as intake is above all diversions. Company reports a shortage of 
water for peak loads during February and March.

Hydraulic and electric features. An open ditch half a mile long takes entire 
flow of creek, and from ditch a 36-inch riveted-steel pipe line having a capacity 
'of 30 second-feet, 400 feet long, leads to the power house. A 36-inch Leffel 
turbine having a rated capacity of 247 horsepower under a static head of 70 feet 
is controlled by a Woodward compensating governor. Direct connected to the 

; turbine is a 150-kilowatt 2,300-volt 3-phase 60-cycle General Electric generator. 
The power is transmitted at 11,000 volts by a 12-mile line consisting of No. 6 
'wire, suspended from wooden poles.

PRICE-STUB PUMPING PLANT (9DJ 1)

Location and plan of development. On main canal of Bureau of Reclamation's 
Grand Valley project in sec. 3, T. 11 S., R. 98 W. sixth principal meridian, near 
Palisade. Canal diverts water from the Colorado River in sec. 13, T. 10 S., 
R. 98 W.

From the canal 80 second-feet of water is passed through the power house to
*upply the Price ditch of the Palisade irrigation district, and the power generated 
is used to raise 25 second-feet from the main canal to the Stub ditch of the Mesa
 County irrigation district, through a vertical distance of 31 feet.

Ownership and market. Owned by United States. Market is irrigation of 
lands of Mesa County and Palisade irrigation districts. (See p. 122.) 

: Chronologic summary. Originally the two irrigation districts had independent 
: pumping plants and irrigation rights of 120 second-feet and power rights for



172 UPPER COLORADO RIVER AND ITS UTILIZATION

1,200 second-feet from the Colorado River. .Under contracts made in 1918 the 
Bureau of Reclamation agreed to furnish the 120 second-feet of irrigation water 
by a new plant, thereby releasing the 1,200 second-feet of power water. Plant 
constructed in 1919.

Water supply. Obtained from main canal of Grand Valley project, which has 
a capacity of 1,425 second-feet. Supply is sufficient throughout the irrigation 
season.

Hydraulic features. A concrete penstock 5 feet square having an operating 
capacity of 100 second-feet leads to a concrete power house in which is located a 
25^-inch S. Morgan Smith vertical turbine having a capacity of 125 horsepower 
under a head of 17 feet. The turbine is direct connected to a centrifugal pump, 
having a capacity of 28 second-feet.

ORCHARD MESA PUMPING PLANT (9BJ 2)

Location and plan of development. On main canal of Orchard Mesa irrigation 
district in the NW. % sec. 2, T. 1 S., R. 2 E. Ute principal meridian, across the 
Colorado River from Palisade. Main canal receives water supply from main 
canal of Grand Valley project of Bureau of Reclamation. Power generated & 
used to raise 80 second-feet of water through a vertical distance of 40 feet and 60 
second-feet through a distance of 130 feet into two distributing canals.

Ownership and market. Owned by Orchard Mesa irrigation district. Market 
is irrigation of lands in district. (See p. 122.)

Chronologic summary. Originally constructed in 1911, with water rights of 
125 second-feet for irrigation and 325 second-feet for power. Under contract 
with Bureau of Reclamation dated February 18, 1922, the bureau took over the 
irrigation system and rebuilt it, enlarging the canal and installing new units in 
pumping station, during 1924 and 1926. » '

Water supply. Obtained from power canal having a capacity of 800 second- 
feet, of which 400 second-feet are available for the Orchard Mesa plant, the 
remaining 400 second-feet being reserved for future use of the Government 
project.

Hydraulic features. The power canal, which has a grade of 0.02 per cent above 
the power house, is connected with the main Government canal by a concrete 
siphon 9 feet in diameter under the Colorado River. From the power canal 
two 60-inch and two 48-inch riveted steel pipes, having a combined capacity of 
450 second-feet (the capacity of the original canal), lead to the turbines.

Power house and pumping. In the power house, which is a brick structure 
with galvanized-iron roof, are four Worthington vertical combined turbine and 
pump units. Two turbines are 43 inches in diameter and have with the pumps 
a capacity of 30 second-feet under 130 feet total head, and the others are 24-inch 
turbines having a capacity of 40 second-feet under 41 feet total head. The 
turbines are hand governed and operate under a static head of 75 feet, which may 
be reduced to 71 feet during periods of high water in the Colorado.

CRESTED BUTTE PIANT (9EA 1)

The Crested Butte Light & Water Co., about 1893, constructed in sec. 34, 
T. 13 S., R. 86 W. sixth principal meridian, near Created Butte, a hydroelectric 
plant which is now owned by the town. Water is diverted from Coal Creek 
in sec. 5, T. 14 S., R. 86 W., and conveyed to a small reservoir by a conduit 
consisting of 4,000 feet of pipe line and 2,500 feet of flume, having a capacity 
of 4 second-feet. From the reservoir a pipe line leads to the power house, in 
which are installed one 36-inch Pelton and one 36-inch Hug water wheel, the 
latter manufactured by the William A. Box Iron Works, of Denver. Each 
wheel is rated at 75 horsepower under the static head of 300 feet. To
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wheels are connected two Edison generators and one General Electric direct- 
connected generator, having a combined capacity of 85 kilowatts at 110,volts.

. BOOSEVELT TUNNEL PLANT (9EB 1)

Location and plan of development. In sec. 19, T. 50 N.t E. 4 E. New Mexico 
principal meridian, 2 miles northeast of Ohio City. Water diverted from Quartz 
Creek, a tributary of Tomichi Creek, and carried to power house by wood- 
stave pipe line.

Ownership and market. Owned by Roosevelt Mines & Electric Co. Power 
used* in operation of mine, including air compressor, pumping and sawmill 
machinery, lighting, and heating.

Chronologic summary. Plant installed in 1914 by the Brant Independent Min­ 
ing Co. Property acquired by present owners in 1920.

 Water supply. Unregulated flow of Quartz Creek. Eecords at Pitkin during 
1911-1913 indicate the 90 per cent and 50 per cent discharges to be 22 and 32 
second-feet, respectively; corresponding power capacities, 215 and 312 horse­ 
power. Company states that water supply for present installation is sufficient 
for eight months in the year.

Hydraulic features. From a timber diversion dam in sec. 17, T. 50 N., E. 3 
E., 6,625 feet of 44-inch wood-stave pipe line having an operating capacity of 
42 second-feet terminates in a steel Y feeder pipe, of which each branch is 24 
inches in diameter.

Power house and transmission line. Power house is concrete structure 28 by 
40 feet, in which are installed two 15-inch horizontal double-discharge turbines, 
each having a capacity of 300 horsepower under the static head of 122 feet. 
Each turbine is controlled by two Woodward oil-pressure governors and is direct 
connected to a 150-kilowatt 2,300-volt 3-phase 60-cycle generator. Transmis­ 
sion line 2.2 miles long consists of No. 5 bare copper wire suspended from native- 
pine poles. Current transmitted at 6,600 volts.

CASTER MINES PLANT (9EB 2)

The Carter Mines Co. has a power plant in sec. 36, T. 51 N. E. 3 E. New 
Mexico principal meridian. Water is diverted some distance upstream and 
conveyed by means of a wood-stave pipe line to the power house. Here are 
installed three Pelton wheels having a combined capacity of 300 horsepower 
under a static head of 185 feet. Power is used to operate the mill and an air 
compressor for the near-by mine. The discharges for 90 per cent and 50 per 
cent of the time are estimated at 9 and 14 second-feet, respectively, which will 
develop 133 and 207 horsepower.

GOLD LINKS HILL PLANT (9EB 3)

A power plant for the Gold Links mill, now owned by the Reynolds-Morse 
Corporation, was constructed in 1909. It is in sec. 2, T. 50 N., E. 3 E. New 
Mexico principal meridian, 4 miles north of Ohio City. Water is diverted from 
Gold Creek, a tributary of Quartz Creek, and brought to the mill, in which is 
installed a 24-inch Leffel turbine having a rated capacity of 370 horsepower 
under a static head of 115 feet. The power was used to operate the mill, which 
has been closed since 1913. The discharges for 90 per cent and 50 per cent of 
the time are estimated at 9 and 14 second-feet, respectively, which will develop 
83 and 129 horsepower.

LAKE CITY PLANT (9EC 1)

. Location and plan of development. In sec. 3, T. 43 N., E. 4 W. New Mexico 
principal meridian, at Granite Falls, 1% miles south of Lake City. A short 
pipe Iin6 around the fall leads to a power house at the base.
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Ownership and market. Owned by Hinsdale Mining & Development Co- / 
Power used to light town of Lake City.    ,-»

Chronologic summary. Plant originally built in 1901 to operate under head of 
60 feet. Moved 300 feet downstream in 1916, and present pipe line installed

Water supply. Obtained from Lake Fork as naturally regulated by Lake San 
Cristobal. Records for 1918 to 1924 show the 90 per cent and 50 per cent dis* i 
charges to be 14 and 35 second-feet, respectively; corresponding power capacities,> 
103 and 258 horsepower.

Hydraulic and electric features. Timber dam 20 feet high at crest of Granite 
Falls creates pondage of a few acre-feet. Conduit consisting of 460 feet of steeL- 
pipe from 28 to 32 inches in diameter, having an operating capacity of 20 second* ; 
feet, leads to power house, in which are installed two 72-inch DeRemer impulse 
wheels. The wheels, which are hand regulated, are on the same shaft, and each 
has two nozzles, developing 100 horsepower under the static head of 92 feet. 
To the wheel shaft is belt-connected a 150-kilowatt 2,300-volt 3-phase 60-cycle; 
General Electric generator. Transmission line \% miles long conveys the current 
to Lake City at 110 volts.

UTE & ULAY PLANT (9EC 2)

Construction has been started on a power plant on Henson Creek in sec. 35, 
T. 44 N., R. 5 W. New Mexico principal meridian, a short distance upstream 
from the Hidden Treasure plant. Water is conveyed to the power house by a 
semicircular flume and pressure pipe 1,000 feet long, creating a head of 54 feet. 
It is expected that two Leffel turbines having a capacity of 120 horsepower each 
will be installed, and the power generated will be used in the Ute & Ulay mine 
near by.

HIDDEN TREASURE PLANT (9BO 8)

Location and plan of development. Power plant in sec. 31, T. 44 N., R. 4 W. 
New Mexico principal meridian, 2% miles west of Lake City. Concrete dam 85 
feet high creates head which is utilized a short distance downstream.

Ownership and market. Owned by McCarthy-Hidden Treasure Mining Co. 
Power used in operation of mine and mill.

Chronologic summary. Timber dam constructed in 1897 by Hidden Treasure 
Mining & Milling Co. When present owners took the plant, they added a con-, 
crete facing to the timber base. The upper, part of the dam was washed out 
about 1918, and the destroyed portion was replaced by concrete. <

Water supply. Obtained from Henson Creek, in channel of which dam creates . 
a reservoir having a capacity of 735 acre-feet. Fragmentary records indicate 
that 90 per cent and 50 per cent discharges are 14 and 33 second-feet, respec- , 
tively; corresponding power capacities, 102 and 224 horsepower.

Hydraulic and electric features. From dam a 28-inch wood-stave pipe line 
1,000 feet long leads to the power house, in which are one 48-inch and one 72-inoh 
Pelton wheel, each having two nozzles, rated at 125 and 150 horsepower, respec- - 
tively, under the static head of 85 feet. The 48-inch wheel is direct connected, 
to the air compressor, which forces air through a 4-inch pipe to the mine. The 
72-inch wheel, which has an automatic governor, is belt connected to one 45- 
kilowatt 550-volt and one 75-kilowatt 440-volt direct-current General Eleetric 
generator.

OURAY PLANT (9EF 1)

Location and plan of development. In Ouray. Water diverted from Uncom- 
pahgre River above canyon section and conveyed to power house by pipe line.

Ownership and market. Owned by Western Colorado Power Co. Originally 
constructed by Ouray Electric Power & Light Co., which leased it in 1905 to 
Telluride Power Co., the predecessor of present owner. (For market, see p.
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Chronologic summary. Plant constructed in 1903 to replace a plant constructed 
a short distance downstream in the nineties, which had its intake in Sneflels Creek/ 
above Box Canyon on Canyon Creek. ,'

Water1 supply. Obtained from unregulated flow of the Uncompahgre Biver' 
above Canyon Creek. Records covering period 1911-1924 show 90 per cent and- 
5ft per cent discharges to be 13 and 30 second-feet, respectively; corresponding 
power capacities, 456 and 1,050 horsepower.

Hydraulic features. A rubble masonry diversion dam 73 feet high and 72 feet 
long in the NE. K sec. 8, T. 43 N., E. 7 W. New Mexico principal meridian,. 
creates a pondage of 20 acre-feet. A conduit 6,074 feet long, consisting of 2,090 
fe«t of 40-inch wood-stave pipe, 1,815 feet of 36-inch wood-stave pipe, 738 feet; 
of ,34-inch riveted-steel pipe, 704 feet of 32-inch, and 727 feet of 30-inch riveted- 
steel pipe and having an operating capacity of 50 second-feet, leads to the power 
house.

Power house and transmission system. Power house is frame structure 44 by 
37 feet, having corrugated-iron sides. A 72-inch Pelton wheel having double 
runners has a rated capacity of 1,250 horsepower under the static head of 440 
feet. Direct connected to wheel is one 300-kilowatt 2,200-volt 2-phase Westing- 
house generator and one 180-kilowatt 2,300-volt 3-phase 60-cycle General Electric 
generator. (For transmission line, see New Ames plant, p. 177.)

REVENUE TUNNEI PIANT NO. 2 (9EF 2)

Location and plan of development. In sec. 22, T. 43 N., E. 8 W. New Mexico 
principal meridian, 1 mile east of Sneffels. Water is diverted from Canyon 
Creek just below Sneffels and conveyed to the power house.

Ownership and market. Owned by Eeynolds-Morse Corporation. Power 
used in operation of mine.

Chronologic summary. Plant constructed by Caroline Mining Co. in 1890. 
(See p. 163 for early history.)

Water supply. Obtained from unregulated flow of Canyon Creek. Records 
of Canyon Creek for 1911-1915 indicate 90 per cent and 50 per cent discharges 
of 1 and 7 second-feet, respectively; corresponding power capacities, 36 and 252 
horsepower. v

Hydraulic and electric features. From diversion dam in sec. 16, T. 43 N., R.. 
8 W., a riveted-steel pipe line from 20 to 31 inches in diameter, 1 mile long, leads ;  
to the power house, in which is installed a 60-inch Pelton wheel having a rated 
capacity of 448 horsepower under the static head of 450 feet and a small generator.

EEDIANDS PUMPING* PIANT (9EG 1)

Location and plan of development. In the SE. K sec. 16, T. 1 S., E. 1 W 
Ute principal meridian, 1 mile west of Grand Junction. Water is diverted from 
the Gunnison Eiver and carried by a canal to the power house, where it is used 
to pump 25 second-feet of water 127 feet to the main irrigation canal. From, 
this canal a portion of the water is pumped by electric power an additional height 
of 80 feet to a second canal, and from this in turn a smaller quantity of water is 
pumped an additional height of 50 feet to a third canal.

Ownership -and market.' Owned by Redlands Irrigation Co. Market is 
pumping of water for irrigation of 3,800 acres of mesa land and sale of surplus   
power to Grand Junction Electric, Gas & Manufacturing Co. Plant not 
operated during winter.

Chronologic summary. Construction started in 1906, and plant was first 
operated in 1908 by Redlands Irrigation & Power Co. Original plans con­ 
templated lowering the tailrace 6 feet, but this has not been done. The pumping 
machinery was replaced in 1916. In 1925 the company was succeeded by the 
Redlands Irrigation Co., a mutual organization.
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Water supply. Unregulated flow of the Gunnison River. Records from 1918 
to 1927 show 90 per cent and 50 per cent discharges to be 830 and 1,350 second- 
feet, respectively; corresponding power capacities, 2,390 and 3,890 horsepower. 
Owing to depletion of the river by irrigation above the plant, the period of lowest 
water occurs during August and September.

Hydraulic features. Diversion dam 2% miles above mouth of river in see. 85, 
T. 1 8., R. 1 W. Ute principal meridian, consists of reinf orced-concrete structure, 
8 feet high and 308 feet long. A canal &% miles long having a cross-section area 
of 195 square feet with a grade of 0.02 per cent and a capacity of 620 second-feet 
ends in a 30-foot cut at the edge of the river bluff, without being enlarged to form 
a forebay. Just above the penstock entrance a wasteway having a capacity of 500 
second-feet connects with the tailrace by means of a concrete-lined channel and 
chute. Two riveted-steel penstocks 7 feet in diameter and 60 feet long lead 
to the power house.
- Power house and pumping system. Power house is a brick and concrete struc­ 
ture 42 by 56 feet, in which are installed two 30-inch style 21 Samson-Leffel 
turbines having double runners and rated at 786 horsepower each under the static 
head of 36 feet. The turbines are controlled by one Lombard and one Woodward 
oil-pressure governor. Direct connected to the turbines are two 450-kilowatt 
2,300-volt 3-phase 60-cycle General Electric generators, operating at 360 revo­ 
lutions a minute. Connected to one turbine by an "increaser" gear is a Worth- 
ington single-stage volute pump running at 700 revolutions a minute, which 
delivers 26.7 second-feet of water to the first lift ditch through 1,620 feet of 
48-inch wood-stave pipe against a static head of 127 feet. The water is taken 
from the under side of the steel penstock directly over the turbine. Power from 
the generators is used to operate two American single-stage volute pumps, each 
direct connected to a 300-horsepower 2,300-volt 3-phase General Electric induc­ 
tion motor running at 1,200 revolutions a minute. Each pump has a capacity 
of 12.5 second-feet and discharges into the same pipe line as the Worthington 
pump. The two smaller pumps are in a concrete building on the edge of the 
power canal 200 feet above the penstocks. A transmission line at 11,000 volts, 
with a total length of 4 miles, leads to substations, where motor-driven pumps lift 
water to the second and third ditch levels. Two motor-driven Worthington 
pumps having a combined capacity of 12 second-feet against a head of 80 feet 
supply the second-level ditch, and two motor-driven pumps having a capacity of 
4 second-feet against a head of 50 feet supply the two third-level ditches. The 
transmission line also connects with the plant of the Grand Junction Electric 
Gas & Manufacturing Co.

STANDARD CHEMICAL PLANT (9DE 1)

The Standard Chemical mill, which was built in 1917, in sec. 29, T. 48 N., R. 
17 W. New Mexico principal meridian, 20 miles below Naturita on the San 
Miguel River, has installed a 51-inch S. Morgan Smith turbine having a capacity 
of 225 horsepower under the static head of 12 feet. Water is supplied by a canal 
half a mile long having a capacity of 240 second-feet. The turbine has a vertical 
shaft, which is bevel geared to a flywheel, which in turn is belt connected to & 
200-kilovolt-ampere 430-volt 3-phase Westinghouse generator. Power is used 
in the operation of the company's ore mill.

SMUGGLER UNION PLANT (9DK2)

Location and plan of development. In sec. 8, T. 42 N., R. 8 W. New Mexico 
principal meridian, 3 miles southeast of Telluride. Water is diverted from Bridal 
Veil Creek and conveyed to power house.

Ownership and market. Owned by Smuggler Union Mining Co. Power used 
to operate mine and mill.
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Chronologic summary. Construction of plant started by Smuggler Union Min­ 
ing Co. in 1903 and finished in 1906, when it was first operated.

Water supply. Obtained from Bridal Veil Creek, altitude of drainage basin 
ranges from 10,500 to 13,500 feet. No records of discharge available, but com­ 
pany states that it is sufficient from May to October.

Hydraulic and electric features. From a dam in sec. 17, T. 42 N., R. 9 W., 
which creates a reservoir having an area of 50 acres, a pipe line consisting of 
riveted and seamless steel pipe 2,800 feet long, with a capacity of 25 second-feetr 
leads to the power house. A 72-inch I>oble wheel rated at 525 horsepower and 
a 60-ineh Affis-Chahners wheel rated at 700 horsepower under the static head of 
2,000 feet are direct connected to one 250-kilowatt 220-volt 3-phase 60-cycle 
Westinghouse generator and one 350-kilowatt 2,300-volt 3-pnase 60-cycle Bullock 
generator. A transmission line 9 miles long, consisting.of No. 4, No. 6, and No. 
8 wire, carries current at 10,000 volts to mill and mine.

CIMABBON MINE PLANT (SDK 3) '

The CSmarron mine is in sec. 33, T. 43 N., B. 8 W., New Mexico principal 
meridian, 3 miles east of Telluride. A riveted steel pipe line 1,000 feet long 
diverts water from Marshall Creek and leads io the power house, in which IB 
installed a 60-ineh Pelton wheel having a capacity of 240 horsepower under the 
static head of 300 feet. The plant was installed about 1891.

OLD AMES PLANT (9DK 4)

Location and plan of development. (See new Ames plant, which is close to this 
plant and has superseded it, this plant being held for emergency ase only.)

Ownership and market. (See new Ames plant.)
Chronologic snmmary. First plant built in 1890. (See p. 163 for early history.) 

The plant was entirely rebuilt in 1896, when present equipment was installed.
Water supply. (See new Ames plant.) ,
Hydraulic features. From penstocks supplying. the new Ames plant short 

iron-pipe lines connect with wheels in the old Ames plant.
Power house, Power house is * frame structure 75 by 53 feet, which con­ 

tains one 66-inch and one 78-inch Pelton wheel, one operating under a static 
head of 928 feet and the other under a static head of 648 feet; the combined 
capacity is 2,000 horsepower. Each wheel is direct connected to a 6CKMdlowatt 
500-volt 2-phase 60-cycle Westinghouse generator.

NEW AMES PLANT (9DK 5)

Location and plan of development. ^Power house in the NE. )4 sec. 32, T. 42 N., 
B. 9 W. New Mexico principal meridian, at junction of the Lake Fork and 
Howard Fork of the San Miguel River. A conduit from each stream leads to the 
power house, where each conduit supplies a single water wheel.

Ownership and market. Owned by Western Colorado Power Co. (For 
market, see p. 162.)

Chronologic summary. Plant constructed in 1906 to replace old Ames plant, 
which had become obsolete. Power house parily destroyed by flood of Septem­ 
ber 5, 1909, owing to failure of Trout Lake Dam. Both structures rebuilt in 
1910. Timber flume rebuilt in 1913.

Water supply. Obtained from Lake Fork and Howard Fork. Storage 
amounting to 5,040 acre-feet afforded by Trout Lake and Lake Hope, two 
reservoirs on Lake Fork. Lake Hope, near source of stream, is natural lake in 
old volcano crater, across outlet of which a rock-fill dam 10 feet high and 100 feet 
long has been built. Outlet is tunnel 5 by 6 feet, 971 feet long, through solid

46013 29  18
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rock 113 feet below water surface, giving a reservoir capacity of 2,300 acre-feet. 
Trout Lake at head of conduit is formed by an earth dam 35 feet high and 1,175 
feet long. Outlet is through 40-inch pipe line.- Capacity of reservoir, 2,470 
acre-feet. No discharge records of these streams are available, but company 
states that storage is drawn on from August to April, the natural flow being 
sufficient during remainder of year..

Hydraulic features. From outlet of Trout Lake, in sec. 8, T. 41 N., R. 9 W., 
a short pipe line leads to a covered timber flume (pi. 13, E) having a cross section 
of 38 by 40 inches on a 0.4 per cent grade, with a capacity of 55 second-feet. 
It is 13,000 feet in length and leads to a steel surge tank 30 feet in diameter and. 
20 feet high. From the tank a riveted-steel pipe line 2,623 feet long with a 
diameter of 26 to 30 inches leads to the power house, creating a head of 928 feet. 
Operating capacity of pipe line, 60 second-feet. From an earth diversion dam 
with a concrete intake on Howard Fork in sec. 33, T. 42 N., R. 9 W., a pipe line 
consisting of 4,600 feet of 36-inch wood-stave pipe on a 0.65 per cent grade, 
having a capacity of 50 second-feet, leads to a steel surge tank 20 feet in diameter 
and 35 feet high. From the tank a riveted-steel pipe line 2,074 feet long and 
18 to 24 inches in diameter, having an operating .capacity of 30 second-feet, 
leads to the power house, creating a head of 648 feet.

Power house. Power house is masonry and steel structure 57 by 48 feet. 
The Lake Fork conduit with its static head of 928 feet is connected to a 120-inch 
Pelton wheel having a rated capacity of 5,000 horsepower. The Howard Fork 
conduit with its static head of 648 feet is connected to a 78-inch Pelton wheel 
rated at 1,200 horsepower. The notable feature of this installation is that both 
wheels, operating under widely different heads, are on the same shaft.. . The; 
Howard Fork wheel is operated by a Pelton governor, but the chief regulation 
comes from the fact that the plant is in synchronism with other plants in the 
system. Direct connected to the water wheels is a 3,600-kilowatt 2,400-volt 
3-phase 60-cycle General Electric generator.

Western Colorado Power Co.'s transmission system. Chiefly within the so-called 
San Juan triangle, which includes the most rugged country in the Rocky Moun­ 
tain region. The system consists of 106 miles-of 44,000-volt lines and 300 miles 
of 17,000, 11,000, 6,600, and 2,300 volt lines. The 44,000-volt lines comprise 
two separate lines between Tacoma and Silverton, outside the area covered by. 
this report. In general the main lines leading from generating stations, except 
as first noted, have 11,000-volt current and converge at the Savage Basin switch 
house, near Telluride. Wires are suspended from cedar and native-pine poles 
from 35 to 55 feet high, spaced generally from 150 to 300 feet apart. Some of 
the divides are crossed at an altitude of 13,000 feet and are inaccessible in winter, 
being composed of bare rocky slopes swept by frequent snowslides. Spans up 
to 1,150 feet are used to reach safe points for support. The longest span con­ 
sists of No. 1 hand-drawn copper wire supported by }£-inch plow-steel cable. 
The deflection is about 35 feet on a 31° slope.

HIUM PLANT (9DK 6)

Location and plan of development. Power house in sec. 6, T. 42 N., R. 9 W. 
New Mexico principal meridian, at Vance Junction on the Rio Grande Southern 
Railroad. Water is diverted from Lake Fork just below the Ames plant and 
conveyed to the power house.

Ownership and market. Owned by Western Colorado Power Co. (For 
market, see p. 162.)

Chronologic summary. Plant constructed by Telluride Power Co. in 1901.
Water supply. Obtained from tailrace of Ames plant and a small quantity 

from Wilson Creek.
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Hydraulic features. From diversion dam just below Ames plant a covered 
timber flume, 27,390 feet long, having a cross section 40 by 40 inches and a grade 
of 0.43 per cent for the first 3,400 feet and 0.32 per cent for the remainder of 
^he distance, with a capacity of 50 second-feet, ends in a pipe line consisting of 
1,562 feet of riveted steel pipe from 40 to 32 inches in diameter, which leads to 
^he power house.

Power house. In the power house, which is a masonry and steel structure 74 
by 30 feet, is installed a 96-inch Pelton wheel having two sets of runners in the 
same case. The rated capacity of the wheel is 2,000 horsepower under the 
static head of 510 feet. Hand levers operate deflecting nozzle on one side of 
wheel, but under normal operation the Tacoma plant governs the entire system. 
Direct connected to the wheel is a 1,200-kilowatt 1,060-volt 3-phase 60-cycle 
General Electric generator.

HUTOS PLANTS

Nine plants having a capacity of less than 100 horsepower each 
and a total capacity of 518 horsepower are listed in the summary 
of developed water-power plants (p. 181).
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UNDEVELOPED POWER 

SCOPE OP INVESTIGATIONS

In the discussion of the undeveloped power resources an endeavor 
has been made to include all sites that may eventually be used for 
the production of electric energy. Unquestionably most of the power 
sites discussed have little if any present value. However, as it is im­ 
possible to foresee changes which may make the development more 
feasible than it is at the present time, the physical facts are presented, 
and the user of the data is left free to decide the present economic 
feasibility of the sites. The base data used in the discussion include 
all available stream-flow records and plan and profile surveys of the 
principal streams in the basin. In the section devoted to storage 
(pp. 61-114) studies of the use of existing reservoir sites to increase 
the power value of the sites here described are presented. The value 
of the Dewey site, on Colorado River, in reducing floods at Yuma i? 
pointed out. No attempt has been made to discuss the power value 
of the smaller streams, as the necessary information is generally not 
available.

THE MAIN EIVER

The section of the Colorado River above the mouth of Fraser 
River is covered by the topographic map of the Rocky MountaiE 
National Park, and the sections from Kremmling to Glenwood 
Springs and from Grand Junction to the mouth of the Green River 
are covered by special river surveys.47 From these maps and from 
railroad profiles for the sections not otherwise covered the following 
table has been compiled:

Altitudes and distances along Colorado River from source to mouth of Green River

Mouth of Williams Elver.. _________ . ____ . _ ...

End of Qore Canyon ______________________ ...

State Bridge     ...... __ ....... _ ...... __

Mouth of Poison Creek. ____________________
Mouth of Sweetwater Creek ________________ ...

Tailrace of Shoshone plant _________________ ...

0 Utilized by Shoshone plant.

Distance (miles)

From 
source

0 
6 

22 
27.5 
36 
43 
51 
72 
77 
84 
92 

100 
113 
123 
130 
138 
147 
149 
156

Point 
to point

6 
16 
5.5
8.5 
7 
8 

21 
5 
7 
8 
8 

13 
10 
7 
8 
9 
2 
7

Altitude 
above 

sea level 
(feet)

10,190 
9,000 
8,330 
8,120 
7,820 
7,690 
7,460 
7,300 
6,940 
6,800 
6,710 
6,600 
6,450 
6,290 
6,220 
6,125 
6,095 
5,920 
5,715

Descent (feet)

Total

1,190 
670 
210 
300 
130 
230 
160 
360 
140 
90 

110 
150 
160 
70 
95 
30 

"175 
205

Per 
mile

198 
42 
38 
35 
19 
29 

8 
72 
20 
11 
14 
12 
16 
10 
12 

3 
P8 
29

U. S. Qeol. Survey Water-Supply Paper 396, pis. 22-37,1917.
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Altitudes and distances along Colorado River from source to mouth of Green River 
Continued

Mouth of Rifle Creek __ . _ ..'. __ . _ ... . ______ ...

Mouth of Roan Creek _ . __________________

Bridge south of Fruita _____________________

Colorado-Utah line _______________________
Mouth of Little Dolores River ________________

Dewey Dam site (3 miles below Dolores River) _______
Mouth of Rock Creek _____ . _____________ _  ...

Mouth of MiU Creek. ....................................

Mouth of Loekhart Canyon __________________

Distance (miles)

From 
source

169 
184 
201 
214 
234 
248 
261 
275 
287 
293 
303 
327 
336 
342 
350 
358 
375 
394 
404 
421

Point 
to point

13 
15 
17 
13 
20 
14 
13 
14 
12 
6 

10 
24 
9 
6 
8 
8 

17 
19 
10 
17

Altitude 
above 

sea level 
(feet)

5,540 
5,300 
5,070 
4,900 
4,720 
4,550 
4,470 
4,396 
4,330 
4,298 
4,172 
4,084 
4,050 
4f005 
3,957 
3,940 
3,924 
3,908 
3,900 
3,876

Descent (feet)

Total

. 175 
240 
230 
170 
180 
170 
80 
74 
66 
32 

126 
88 
34 
45 
48 
17 
16 
16 
8 

24

Per 
mile

13 
16 
14 
13 

9 
12 

6 
5 
5 
5 

13 
4 
4 
8 
6 
2 
1 
1 
1 
1

Above the mouth of the Fraser River the discharge of the Colorado 
River is too small to have any considerable value f6r power. From 
the Fraser River to Westwater, a few miles beyond the Utah line, 
the river is closely paralleled by one or the other of two main rail­ 
roads, except for a distance of 41 miles between State Bridge and the 
mouth of the Eagle River. In this 41-mile stretch the average fall 
is only 13 feet to the mile, making iir of little value for power. To 
avoid railroad interference in the sections of river having power value, 
development must be accomplished by means of low diversion dasns 
and relatively long conduits. Below the mouth of the Roaring Fork, 
at Glenwood Springs, the fall per mile is 16 feet or less, which is too 
slight for diversions of this type. It is evident that the only sections 
of the upper Colorado River offering power possibilities lie between 
the mouth of the Fraser lliver and State Bridge and between the 
mouths of the Eagle River and the Roaring Fork.

In the first of these two sections, the fall of the river is heaviest 
between Hot Sulphur Springs and the mouth of the Williams River. 
Here the river flows through a canyon with a fall of 230 feet in 8 
miles. As the 90 per cent discharge in this stretch, based on the Hot 
Sulphur Springs records, is 105 second-feet, the total power is only 
1,930 horsepower, which is negligible considering the length of con­ 
duit necessary for development. Below Gore Canyon the fall de­ 
creases to 20 feet to the mile, which is too slight to permit power 
development with the long conduits required.

In the second of the two sections the heaviest fall is utilized by the 
Shoshone plant (p. 165). Therefore, from the two sections offering 
water-power possibilities all stretches of the river have been elimi­ 
nated for power discussion except two power sites, one at Gore
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Canyon and the other between the Shoshone plant and Glenwood 
Springs. The additional areas that can be irrigated from the Colo­ 
rado Eiver above these proposed power sites will require so small a 
percentage of the flow that there will be practically no effect on the 
water supply available for power.

Gore Canyon site (9DC 1). In a distance of 5 miles, beginning at the entrance 
to Gore Canyon, in sec. 36, T. 2 N., R. 81 W. sixth principal meridian, the 
Colorado River falls 360 feet between precipitous walls of granite, which in 
places are not more than 200 feet apart at the base. The presence of the Denver 
& Salt Lake Railroad requires development by means of a low diversion dam and 
either a conduit along the canyon walls or a tunnel through them similar to that 
of the Shoshone plant (p. 165), terminating in a high-head pressure line. The 
discharge records at the entrance to the canyon, near Kremmling, which have 
been extended back from 1904 to 1900 and forward from 1918 by comparison 
with the Glenwood Springs records, show the flow for 90 per cent and 50 per 
cent of the time to be 345 and 732 second-feet, respectively. Under the static 
head of 360 feet the corresponding power capacities are 9,940 and 21,100 horse­ 
power. The power capacity of this site with storage at several possible sites is 
discussed on pages 71-72 and ranges from 32,000 to 50,600 horsepower for 90 per 
cent of the time and from 48,800 to 57,200 horsepower for 50 per cent of the time.

If the return from this project should not be commensurate with the expense 
necessary to construct a conduit 5 miles long "through the canyon, the deyelop- 
ment might be confined to the first 3 miles, where the fall is heaviest and amounts 
to 270 feet. This method of construction would develop 7,450 and 15,800 horse­ 
power for 90 per cent and 50 per cent of the time respectively.

Glenwood Springs site (9-DE 1). From the tailrace of the Shoshone plant, in 
sec. 31, T. 5 S., R. 87 W., to the mouth of the Roaring Fork, ia Glenwood Springs, 
the river falls 206 feet in 7 miles of narrow canyon cut in granitic rocks, with 
sides nearly vertical in many places. The presence of the main line of the 
Denver & Rio Grande Western Railroad along the south side of the canyon and 
the Pikes Peak Ocean to Ocean Highway along the north side requires a low 
diversion and long conduit type of development in one or more stages. The pre- 
cipltousness of the granite walls may make it necessary to tunnel through the 
sides for the construction of the-conduit throughout a considerable part of its 
length. The records of flow, at Glen wood Springs from 1900 to date show the 
discharges for 90 per cent and 50 per cent of the time to be 700 and 1,260 second- 
feet, respectively. Under the static head of 205 feet the corresponding power 
capacities are 11,500 and 20,700 horsepower. The power capacity of the site 
with storage at several possible sites is discussed on pages 70-7! and ranges from 
19,200 to 26,400 horsepower for 90 per cent of the time, and from 26,000 to 32,400 
horse-power for 50 per cent of the time.

TRIBUTARIES ABOVE GUNNISON RIVER 

BLUE RIVER

A preliminary reconnaissance power survey of the Blue Eiver from 
Breckenridge to the mouth has been made by the Geological Survey 
for the purpose of determining the power value of public lands 
adjacent to the river, and from the report of that survey tt the fol­ 
lowing table has been compiled:

« Jones, E. E., unpublished report on power resources of the Blue River, 17. S. Qeol. Survey, 1925.
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Altitudes and distances along Blue River from Breckenridge to mouth

Point on river

Mouth of Swan River ......................................
Dickey   ____ ... ________ . ________ . ......
Mouth of Tenmile Creek (Dillon) ..........................
Tailrace, Summit County Power Co __ ...................

Mouth of Rock Creek ________ .... ...................

Mouth of Ute Gulch ______ . ...........................
Mouth of Black Lake Creek _______ .. __ . ___ . _ .
Head of Green Mountain Canyon ..........................
W. % sec. 34, T. 1 S., R. 80 W................. .............
Township line, T. 1 N. and T. 1 S. __ . ____ * __ .....
Colorado River ________________________

Distance 
(miles)*

From 
Breck­ 
enridge

4.5 
7 

10.2 
10.9 
15.2 
19.4 
25.1 
28.1 
34.3 
40.4 
43.2 
50.2 
58.0

Point 
to 

.point

4.5
2.5 
3.2 
.7 

4.3 
4.2 
5.7 
3.0 
6.2 
6.1 
2.8 
6.8 
7.8

Altitude 
above 

sea level 
(feet)«

9,260 
9,152 
8,995 
8,816 
8,780 
8,804 
8,390

7^2
7,760 
7,600 
7,363 
7,310

Descent 
(feet)

Total

368 
157 
179 
36 

176 
214 
210 
135 
133 
162 

  250 
137 
53

Per
mile

74 
63 
66 
51 
41 
51 
37 
45 
21 
27 
89 
20 

7

» Approximate only; subject to correction based on more detailed surveys.

The section above Dillon has the heaviest fall, but the discharge 
in that section is too small to be of any considerable value for power 
development. Below Dillon the fall of the river and the topography 
of the valley are favorable for power development by means of low 
diversion dams and long conduits. Five power sites, which cover 
the sections of the river most favorable to power development, are 
described below. Of the total fall, amounting to 1,470 feet between 
the tailrace of the Summit County Power Co. and the mouth of the 
river, 1,030 feet is comprised in these sites. In general, the banks 
along the river are of such a character that a pipe line can be easily 
constructed and if necessary covered with earth. Material for rock- 
fill dams can be obtained from the river channel. Very little rock or 
tunnel work will be required, and stream crossings can be made 
easily. The presence of a well-constructed highway along the Blue 
Kiver, with railroad stations at Dillon and Kremmling, makes the 
entire valley readily accessible.

The estimates of available water supply are based on combined 
records of the Blue and Snake Rivers and Tenmile Creek at Dillon 
(1911-1919) and of the Blue River at the Green Mountain site, near 
KVp.TnmliTig (1905-1908). The additional areas susceptible of irri­ 
gation above the three upper power sites are too small to affect the 
water supply available for power development.

Straight Creek site (9DB 1). The proposed diversion for the Straight Creek 
site is in the NE. % NE. % sec. 13, T. 5 S., R. 78 W. sixth principal meridian, 
just below the tailrace of the Summit County Power Co.'s plant (p. 167) and 
half a mile above Straight Creek. From this point a pressure line along the 
east bank of the river to a point in the SW. % NW. % sec. 36, T. 4 S., R. 78 W., 
would have a length of 3 miles and would cross Straight Creek and one minor 
tributary. A static head of 120 feet would be developed. The discharges for 90 
per cent and 50 per cent of the time are 74 and 173 second-feet, respectively,
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which would develop 710 and 1,660 horsepower. If the transmountain diver 
sions from the Blue River and Tenmile Creek (p. 59) are made, the 50 per cent 
discharge would be reduced to 102 second-feet, corresponding to a develop­ 
ment of 979 horsepower.

Willow Creek site (9DB 2). From a point below the tailrace of the Straight 
Creek project, in the SW. % NW. # sec. 36, T. 4 S., R. 78 W., 1 mile below 
Willow Creek, a pressure line along the west side of the river, ending in the SE. % 
NE. % sec. 9, T. 4 S., R. 78 W., would have a length of 5 miles and develop a 
static head of 252 feet. Crossings for Maryland Creek and four minor tributaries 
would be required. The discharges for 90 per cent and 50 per cent of the time 
are 87 and 189 second-feet, respectively, which would develop 1,750 and 3,810 
horsepower. With the transmountain diversions as proposed (p. 58) the 50 per 
cent discharge would be reduced to 132 second-feet, corresponding to a develop­ 
ment of 2,660 horsepower.

Rock Creek site (9DB 3). The proposed diversion for the Rock Creek site is 
just below the tailrace of the Willow Creek project, in the SE. }4 NE. % sec. 9, 
T. 4 S., R. 78 W., half a mile above Rock Creek. A pressure line 5 miles long 
on the west side of the river would lead to the proposed power house in the 
NE. % NW. K sec. 29, T. 3 S., R. 78 W., and develop a static head of 173 feet. 
Crossings for Rock, Boulder, and Harrigan Creeks would be required. The dis­ 
charges for 90 per cent and 50 jper Cent of the time are 105 and 220 second-feet, 
respectively, which would develop 1,450 and 3,040 horsepower. The proposed 
transmountain diversions (pp. 58-59) would reduce the 50 per cent power to 
2,520 horsepower.

Acorn Creek site (9DB 4). The proposed diversion point for the Acorn Creek 
site is just below the tailrace of the Rock Creek project and a quarter of a mile 
below Acorn Creek, in the NE. % NW. J4 sec. 29, T. 3 S., R. 78 W. A pressure 
line ±% miles long on the west side of the river, leading to the tailrace in the 
NE. ft NW. K sec. 12, T. 3 S., R. 79 W., would develop a static head of 235 feet. 
Crossings for Slate and Ute Creeks and one minor tributary would be required. 
The discharges for 90 per cent and 50 per cent of the time are 109 and 228 second- 
feet, respectively, which would develop 2,050 and 4,290 horsepower. With the 
proposed transmountain diversions (pp. 58-59) the 50 per cent power would be 
reduced to 3,630 horsepower. The possible completion of the Green Mountain 
Canal (p. 125) might also reduce slightly the water supply available for 50 pet 
cent of the time..

Green Mountain site (9DB 5). The heaviest fall below Dillon is in Green 
Mountain Canyon, where the river descends 250 feet in 3 miles. It is possible 
to construct a high dam at this point which would store water for the develop­ 
ment of power not only on the Blue River but also on the Colorado River. A 
discussion of a reservoir at this site (9DB 2; see p. 83) indicates that it would 
not be of as much value in developing power on the Colorado River as other 
available sites, and for that reason the power value of this site is considered 
here, without storage. From a diversion dam at the head of the canyon, in the 
NE. }4 NW. }4 sec. 15, T. 2 S., R. 80 W., a pressure line 3 miles long through the 
canyon to its mouth, in the NW. % SW. % sec. 34, T. 1 S., R. 80 W., would have* 
a static head of 250 feet. The discharges for 90 per cent and 50 per cent of the 
time are 130 and 254 second-feet, respectively, which would develop 2,600 and 
5,080 horsepower. With the proposed transmountain diversions (pp. 58-59) the 
50 per cent power would be reduced to 4,840 horsepower. The possible comple­ 
tion of the Green Mountain Canal (p. 125) might also reduce slightly the water 
supply available for 50 per cent of the time.

Although storage in the Green Mountain Reservoir is not considered, the 
presence of several small mountain lakes on Slate, Brush, Black Lake, and
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Cataract Creeks might make it possible to store the run-off from about 20 square 
miles to increase the 90 per cent flow at this site. As no surveys of these sites 
have been made, it is impossible to make a detailed estimate of increased power 
that might be available.

Below Green Mountain the slope of the river is too slight to be of 
any considerable value.

Summary of undeveloped sites on Blue River

Site

Straight Creek.: .....................
Willow Creek . .. _ ... ____

Green Mountain _________ '. ...

Static 
head 
(feet)

120 
252 
173 
235 
250

Length 
of con­ 
duit 

(miles)

3 
5 
69*

Run-off and available power

90 per cent of 
the time

Second- 
feet

74 
87 

105 
109 
130

Horse­ 
power

710 
1,750 
1,450 
2,050 
2,600

8,560

50 per cent of the time

Without diver- 
  sion

Second- 
feet

173 
189 
220 
228 
254

........

Horse­ 
power

1,660 
3,810 
3,040 
4,290 
5,080

17,900

With diversion

Second- 
feet

102 
132 
182 
193 
242

........

Horse­ 
power

979 
2,660 
2,520 
3,630 
4,840

14,600

EAGIE BITER

A preliminary reconnaissance power survey of the Eagle River 
from Redcliff to the mouth has been made by the Geological Survey 
for the purpose of determining the power value of public lands 
adjacent to the river, and from the report of that survey 49 and the 
Leadville topographic map for the section above Redcliff the following 
table has been compiled:

Altitudes and distances along Eagle River from Mitchell to mouth

Point on river

Mitchell ....-...............-.-...................
Upper end of Eagle Park.. ..........................

Redclift (Homestake Creek) ____________ ...
Mouth of Eagle River Canyon ......................
Minturn.    .    __________________

Avon ______ . ...........  .....................

Wolcott ________ . .............................
Mouth of Red Canyon ..............................

Mouth of Gypsum Creek _______________
Colorado River.. ....................................

Distance (miles)0

From 
Mitchell

1.5
4.7 
9.0 

12.9 
17.5 
18.8 
23.8 
27.5 
35.0 
40.3 
46.8 
53.8 
610

Point to 
point

1.5 
3.2 
4.3 
3.9 
4.6 
1.3 
5.0 
3.7 
7.5 
5.3 
6.5 
7.0 

10.2

Altitude 
above 

sea level 
(feet)«

9,700 
9,400 
9,100 
8,554 
8,144 
7,785 
7,707 
7,400 
7,150 
6,938 
6,750 
6,530 
6,287 
6,115

Descent (feet)

Total

300 
300 
546 
410 
359 

78 
307 
250 
212 
188 
220 
243 
172

Per mile

200 
94 

127 
105 
77 
60 
61 
68 
28 
35 
34 
35 
17

 Approximate only; subject to correction based on more detailed surveys.

« Jones, E. E., unpublished report on power resources of the Eagle River, IL S. Geol. Survey, 1926.



188 UPPER COLORADO RIVER AND ITS UTILIZATION

The main line of the Denver & Rio Grande Western Railroad fol­ 
lows the entire river, and the small valleys that alternate with the 
canyons are extensively irrigated. To avoid conflict, therefore, power 
development must be limited to low diversion dams and relatively long 
conduits to utilize the available head.

Although the heaviest fall is above the mouth of Homestake Creek, 
at Redcliff, the discharge of the Eagle River above that point is too 
small to make power development there feasible. Through that por­ 
tion of the Eagle River Canyon extending for a distance of 4 miles be­ 
low Redcliff the fall and discharge are sufficient, but the presence of a 
railroad track on each bank makes it almost impossible to develop 
power without interference with the railroad. Below Gypsum the 
average fall is only 17 feet to the mile, which is too slight for power 
development. Accordingly, the power sections of the river may be 
considered to lie below the canyon and above Gypsum, where five 
sites have been selected. These sites comprise 1,379 feet of the total 
fall of 1,857 feet within that section. In view of the severe winter 
climate of the upper part of the Eagle River it is believed that covered 
conduits wil| be required for the three upper sites. For the two lower 
sites, however, the milder winter temperature and the character of 
the topography are favorable for open ditches.

The estimates of available water supply are based on the combined 
records of the Eagle River and Turkey and Homestake Creeks at 
Redcliff (1911-1925), the Eagle River at Eagle (1911-1924), and the 
Eagle River at Gypsum (1905-1909). The additional areas in the 
Eagle River Basin susceptible to irrigation are so small that the water 
supply required will have no effect on the 90 per cent flow for power 
and but little effect on the 50 per cent flow.

Minium site (ODD 1). From a diversion dam at the mouth of the canyon, in 
the NW. J4 sec. 13, T. 6 S., B. 81 W. sixth principal meridian, 4H miles of conduit 
along the steep slope north of the Eagle River leading to the power-house site at 
Minturn would develop a static head of 359 feet. A crossing of Two Elk Creek 
would be required. The railroad is on the same side, and along the lower end is a 
highway. The discharges for 90 per cent and 50 per cent of the time are 32 and 
75 second-feet, respectively, which would develop 919 and 2,150-horsepower.

Avon site (9DD 2). Gore Creek enters the Eagle River 1.3 miles below Min­ 
turn, in the NW. % sec. 22, T. 5 S., R. 81 W., and as its low-water discharge is at 
least 12 second-feet, the diversion point is placed just below its mouth. A con­ 
duit on the north side of the river leading to the power house at Avon, in the 
NW. % sec. 12, T. 5 S., R. 81 W., would be 5 miles long and require crossings at 
two small streams. For the first mile the conduit would run along a steep, rocky 
canyon side, but beyond that it would cross a gravel bench. The railroad lies on 
the same side of the river, and there is a highway on the opposite side. The 
static head created would be 307 feet. The discharges for 90 per cent and 50 per 
cent of the time are 48 and 105 second-feet, respectively, which would develop 
1,180 and 2,580 horsepower.

Edwards site (9DD 3). The proposed diversion point is just below the tail- 
race for the Avon site, in the NW. % sec. 12, T. 5 S., R. 81 W. A conduit on the
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north side of the river would run along the side of a gently sloping valley in easily 
excavated material. Ending at the power-house site near Edwards, in the NE. % 
see. 5, T. 5 S., R. 82 W., its length would be 4 miles, crossing two small drain­ 
age channels. The railroad occupies the north side of the river, and the highway 
the south side. The static head created would be 250 feet. The discharges for 
90 per cent and 50 per cent of the time are 53 and 119 second-feet, respectively, 
which would develop 1,060 and 2,380 horsepower.

Between Edwards and Red Canyon the river falls 400 feet in 12.8 miles. The 
total power in this section is 2,400 horsepower for 90 per cent of the time and 
5,340 horsepower for 50 per cent of the time. It is believed that the length of 
conduit required to develop this power renders this site less feasible than the 
other site described.

Brush Creek site (9DD 4). From a diversion point at the mouth of Red Can­ 
yon, in the SE. % sec. 24, T. 4 S., R. 84 W., to the power-house site at the mouth 
of Brush Creek, in the NE. % see. 6, T. 5 S., R. 84 W., a conduit on the south 
side of the river would cross only one small tributary channel and would be 5K 
miles long. Material for construction of a rock-fill diversion dam can be obtained 
from the sides of the canyon. The conduit would be located in easily excavated 
material. Both the railroad and the highway are on the opposite side of the river. 
The static head created would be 220 feet. The discharges for 90 per cent and 
50 per cent of the time are 94 and 210 second-feet, respectively, which would 
develop 1,650 and 3,700 horsepower.

Gypsum Creek site (9DD 5). Below Brush Creek the discharge of the Eagle 
River is considerably greater, as the winter discharge of Brush Creek is about 
35 second-feet. The proposed diversion point is just below the mouth of Brush 
Creek, in the NE. % sec. 6, T. 5 S., R. 84 W. A conduit 6 miles long on the 
south side of the river, leading to the power house at the mouth of Gypsum 
Creek, in Gypsum, would be constructed along a valley with gently sloping sides 
and cross three small tributary channels, The static head created would be 243 
feet. The discharges for 90 per cent and 50 per cent of the time are 135 arid 
300 second-feet, respectively, which would develop 2,620 and 5,830 horsepower.

Summary of undeveloped sites on Eagle River

Site

Minturn ___ _ .

Brush Creek __________ . ____ ._
Gypsum Creek _ . __________ . _

Static 
head 
(feet)

359 
307 
250 
220 
243

Length 
cf conduit 

(miles)

4.5 
5 
4 
5.5 
6

Run-off and available power

90 per cent of the 
time

Second- 
feet

32 
48 
53 
94 

135

Horse­ 
power

919 
1,180 
1,080 
1,650 
2,620

7,430

50 per cent of the 
time

Second- 
feet

75 
105 
119 
210 
300

Horse­ 
power

2,150 
2,580 
2,380 
3,700 
6,830

16,600

If the proposed transmountain diversion from the Eagle River is 
made (p. 58), the only effect on power development will be a slight 
reduction in power for 50 per cent of the time.

A small reservoir site having a capacity of about 1,200 acre-feet 
exists on Homestake Creek just labove the mouth at Redcliff. If
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this site were utilized to increase the low-water flow at the five power 
sites, the total power for 90 per cent of the time would be increased 
2,200 horsepower.

ROARING FORK

A preliminary reconnaissance power survey of the Roaring Fork 
from Snowmass to the mouth has been made by the Geological 
Survey m for the purpose of determining the power value of public- 
lands adjacent to the river, and the part of the river above Snowmasr 
is shown on the Mount Jackson topographic map. From these 
sources the following table has been compiled:

Altitudes and distances along Roaring Fork from Independence to mouth

Point on river

BasaK (mouth of Fryingpan Creek) _________

Highway bridge in see. 31, T. 7 S., R. 87 W... _ ....

Mouth of Cattle Creek.. ___  ..........-.  
Highway bridge near Threemile Creek ..............

Distance (miles)

From 
Inde­ 

pendence

2.0 
5.9 

11.2 
14.5 
17.3 
23.7 
30.2 
34.0 
37.2 
42.1 
46.8 
50.7 
56.5 
59.2

Point to 
point

v

2.0 
3.9 
5.3 
3.3 
2.8 
6.4 
6.5 
3.8 
3.2 
4.9 
4.7 
3.9 
5.8 
2.7

Altitude 
above 

sea level 
(feet) »

10,900 
10,500 
9,680 
8,200 
8,140 
7,735 
7,310 
6,860 
6,612 
6,468 
6,260 
6,056 
5,945 
5,796 
5,712

Descent (feet)

Total

400 
820 

1,480 
60 

405 
425 
450 
248 
144 
208 
204 
111 
149 
»84

Per 
mile

200 
210 
280 

IF 
145 
67 
6? 
65 
45 
42
4r
2f 
2P 
31

0 Approximate only; subject to correction based on more detailed surveys.
* 17 feet of fall in the lowest section is utilized by the power plant of the Farmers Milling & Power Co.

Above Lincoln Gulch the run-off is too small for power develop­ 
ment, but below that point the discharge is sufficient to make the 
river of considerable value for that use, although there are no out­ 
standing sites on the river. Because of the topography of the valley 
development wifl probably be accomplished by means of low diversion 
dams with conduits and penstocks leading to power house. At most 
of the sites material for construction of the dam can be obtained 
near by. It appears probable that in general open conduits can be 
used. The presence of a State highway throughout the length of the 
valley and of a branch of the Denver & Rio Grande Western Railroad 
between Aspen and Glenwood Springs makes the power sites very 
accessible.

Eleven sites have been selected, which will develop practically the 
entire head from Lincoln Gulch above Aspen to the mouth. The 
estimates of available water supply are based on the records of the 
Roaring Fork at Aspen (1911-1921) and at Glenwood Springs

M Jones, E. E., unpublished report on power resources of the Roaring Fork, U. S. Geol. Survey, 1925
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(1906-1927). The additional areas in the Roaring Fork Basin sus­ 
ceptible of irrigation are so small that the water supply required for 
them will have no effect on the 90 per cent flow and but little effect 
on the 50 per cent flow.

Lincoln Gulch site (9DF 1). From Lincoln Gulch to the mouth of Difficult 
Creek the river is in a canyon. From a diversion dam just below the mouth of 
Lincoln Gulch, in sec. 6, T. 11 S., R. 83 W. sixth principal meridian, a conduit 
4 miles long on the north side of the river leading to the power house at the mouth 
of Difficult Creek, in sec. 33, T. 10 S., R. 84 W., would create a static head of 
1,490 feet. Crossings for three minor tributaries would be required. The 
highway is on this side of the river. The discharges for 90 per cent and 50 per 
cent of the time are 18 and 32 second-feet, respectively, which would devel&p 
2,150 and 3,810 horsepower.

Aspen site\§D~F 2). The point of diversion for the Aspen site is 1 mile above 
Aspen, in sec. 18, T. 10 S., R. 84 W., at the lower end of a narrow valley which is 
the site of the proposed Aspen Reservoir No. 1 '(P- "85). A conduit 4 miles in 
length along the mountain slope northeast of Aspen, leading to the power house 
at the mouth of Castle Creek, in the SW. % sec. 1, T. 10 S.,' R. 85 W., would 
require a crossing at Hunter Creek. It would develop a static head of 405 feet. 
Being on the outskirts of Aspen, this site is very accessible. The 90 per cent 
and 50 per cent discharges are 29 and 55 second-feet, respectively, which would 
develop 940 and 1,780 horsepower.

Castle Creek site (9DF 3). From a diversion point just below Castle Creek, 
in the SW. % sec. 1, T. 10 S., R. 85 W., a conduit aboui 6 miles long to a power­ 
house site at the mouth of Woody Creek, in the SW. % sec. 9, T. 9 S., R. 85 W., 
would create a static head of 425 feet. If constructed along the east side pf the 
river a crossing under the Denver & Rio Grande Western Railroad would be 
required, but no tributary streams would be encountered. The highway is also 
on the east side of the river. The discharges for 90 per cent and 50 per cent of 
the time are 62 and 116 second-feet, respectively, which would develop 2,110 
and 3,940 horsepower.

Woody Creek site (9DF 4). For a distance of 3 miles below Woody Creek the 
Roaring Fork flows through a wide valley, which narrows to a canyon that ex­ 
tends for another 3 miles to the mouth of Snowmass Creek. From a diversion 
dam just below Woody Creek, in the SW. % sec. 9, T. 9 S., R. 85 W., a conduit 
could be constructed along either side of the river. The west side appears 
preferable, because at the expense of less than 1 mile c>i additional length the 
necessity of crossing a railroad, a highway, and three tributary streams would be 
eliminated. The static head created would be 450 feet. The discharges for 
90 per cent and 50 per cent of the time are 102 and 190 second-feet, respectively, 
which would develop 3,670 and 6,840 horsepower.

Snowmass Creek site (9DF 5). From a diversion dam in the NW. % sec. 27, 
T. 8 S., R. 86 W., to a power-house site in the SE. J4 sec. 7, T. 8 S., R. 86 W., 
just below Fryingpan Creek, a conduit 5 miles long on the east side of the river 
would run along the base of the mountain in easily excavated material. Cross­ 
ings would be required for the Denver & Rio Grande Western Railroad, the State 
highway, Fryingpan Creek, and one minor tributary. The static head developed 
would be 248 feet. The discharges for 90 per cent and 50 per cent of the time 
are 140 and 260 second-feet, respectively, which would develop 2,880 and 5,160 
horsepower.

Basalt site (9DF 6)  From a diversion dam in the SE. % sec. 7, T. 8 S., R. 86 
W., at Basalt, just below the tailrace for the Snowmass site, a conduit 3 miles 
long on the east side of the river to a point in the SW. % sec. 11, T. 8 S., R. 87 W.,
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would create a static head of 132 feet. For the first mile the location of the 
conduit would be along a steep mountain side, involving heavy excavation, but 
the remainder of the distance would offer no difficulty. No crossings would be 
required. The State highway is on the same side of the river. The discharges 
for 90 per cent and 50 per cent of the time are 223 and 416 second-feet, respec­ 
tively, which would develop 2,350 and 4,390 horsepower.

Emma site (DDF 7). At a point 1 mile west of Emma, just below the tail- 
race for the Basalt site, in the SW. % sec. 11, T, 8 S., R. 87 W., is the proposed 
diversion point for the Emma site. A conduit 5 miles long on the west side 
of the river to a power-house site in the SW. % sec. 31, T. 7 S., R. 87 W., would 
develop a static head of 222 feet. Material for the dam can be obtained half a 
mile northeast of the dam site. For the first 3 miles the conduit would run 
across the level valley, but the last 2 miles would be along a steep mountain 
side, all in easily excavated material. The railroad and highway are on the same 
side of the river, and crossings would be required for them and for several minor 
tributaries. The discharges for 90 per cent and 50 per cent of the time are 
239 and*443 second-feet, respectively, which would develop 4,240 and 7,870 
horsepower.

Carbondale site {9DF 8). The diversion point proposed for the Carbondale 
site is just below the tailrace for the Emma site, in the SW. % sec. 31, T. 7 S., 
R. 87 W., 3 miles east of Carbondale/ A conduit 5 miles long on the east side 
of the river leading to a power-house site in the NW. % s,ec. 28, T. 7 S., R. 88 W., 
a short distance below the mouth of the Crystal River, would create a static 
head of 202 feet. The conduit would run across the level valley for 3 miles and 
along the mountain side for the remaining distance, all in easily excavated 
material. Several minor tributaries would have to-be crossed. The highway 
lies on the same side of the river as the suggested conduit, but the railroad is 
on the other side. The discharges for 90 per cent aind 50 per cent of the time 
are 249 and 462 second-feet, respectively, developing 4,020 and 7,470 horsepower.

Crystal River site (9DF 9). From the proposed point of ' diversion for the 
Crystal River site, just below the tailrace of the Carbondale site, in the NW. # 
sec. 28, T. 7 S., R. 88 W., half a mile below the mouth of the Crystal River, 
a conduit 5 miles long on the east side of the river leading to a power-house 
site in the NW. J4 sec. 1, T. 7 S., R. 89 W., would develop a static head of 149 
feet. The conduit would lie across the valley floor in easily excavated material. 
Two crossings of the railroad would be required, in addition to a crossing at 
Cattle Creek. The highway is also on this side of the river. The discharges 
for 90 per cent and 50 per cent of the time are 353 and 655 second-feet, respec­ 
tively, which would develop 4,210 and 7,810 horsepower.

Red Canyon site (9DF 10). The proposed diversion point for the Red Canyon 
site is 2 miles southeast of the mouth of Red Canyon and just below the tail- 
race for the Crystal River site, in the NW. % sec. 1, T. 7 S., R. 89 W. A conduit 
4 miles long on the east side of the river to a power-house site in the SW. % sec. 
22, T. 6 S., R. 89 W. (unsurveyed), opposite Cardiff, would create a static head 
of 103 feet. The conduit would lie along the valley floor in easily excavated 
material. Two crossings of the railroad would be required, in addition to a 
crossing at Red Canyon. The highway is also on this side of the river. The 
discharges for 90 per cent and 50 per cent of the time are 384 and 712 second- 
feet, respectively, which would develop 3,160 and 5,870 horsepower.

Cardiff site (9DF 11). From a diversion point half a mile northwest of 
Cardiff, in the SW. K sec. 22, T. 6 S., R. 89 W. (unsurveyed), a conduit 3 miles 
long on the west side of the river leading to a power-house site near the mouth, 
in Glenwood Springs, would create a static head of 94 feet. The conduit would 
run along the edge of the valley in easily excavated material, except in the last
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mile, where hillside excavation would be necessary. Crossings at Threemile 
Creek and five minor tributaries would be required. Within this section the 
Farmers Milling & Power Co. develops 17 feet of head with a diversion of about 
60 second-feet. After deducting this amount, the discharges for 90 per cent and 
50 per cent of the time available for the Cardiff project are 340 and 683 second- 
feet, respectively, which would develop 2,560 and 5,140 horsepower.

Summary of undeveloped sites on Roaring Fork

Site

Aspen
Castle Creek.. ______________
Woody Creek.. ______________

Basalt _ .. ________________
Emma __ ....

Crystal River ___ . _____ ...........
Red Canyon. _______________
Cardiff _._._..

Total.. _____________ . ...

Static 
bead 
(feet)

1,490 
405 
425 
450 
248 
132 
222 
202 
149 
103 

94

Length 
of 

conduit 
(miles)

4 
4 
6 
6.5 
5 
3 
5 
5 
5 
4 
3

Run-off and available power

90 per cent of tbe 
time

Second- 
feet

18 
29 
62 

102 
140 
223 
239 
249 
353 
384 

 340

Horse­ 
power

2,150 
940 

2,110 
3,670 
2,880 
2,350 
4,240 
4,020 
4,210 
3,160 
2,560

32,300

SO per cent of tbe 
time

Second- 
feet

32 
55 

116 
190 
260 
416 
443 
462 
655 
712 

 683

Horse­ 
power

3,810 
1,780 
3,940 
6,840 
5,160 
4,390 
7,870 
7,470 
7,810 
fi.870 
6>140

60,100

* 60 second-feet deducted for rights of Farmers Milling & Power Co.

The Aspen No. 1 reservoir site affords an opportunity for storage 
in connection with power dev.elopment, and a discussion of the use 
of that reservoir (p. 86) shows that it would increase the total capacity 
of the 10 power sites below Aspen 12,600 horsepower for 90 per cent 
of the time and 9,500 horsepower for 50 per cent of the time.

GUNNISON RIVER

Altitudes and distances along the Gunnison River from its head­ 
water stream, the Taylor River, to its mouth are available from sur­ 
veys made at different times and referred to different datum planes. 
Along the Taylor River the altitudes are based on a topographic 
map and levels along the Taylor River, those between Illinois Creek 
and Almont being only approximate. From the junction of the 
Taylor and East Rivers to form the Gunnison at Almont, to the 
mouth of Cimarron Creek, and from the mouth of Uncompahgre 
River to the mouth of the Gunnison River, at Grand Junction, alti­ 
tudes and distances are available from the profile survey of the Denver 
& Rio Grande Western Railroad, which parallels the river throughout 
those sections. The intermediate section is covered by the topo­ 
graphic map of the Uncompahgre project surveyed by the Bureau of 
Reclamation. By means of overlapping profiles, the altitudes have 
been reduced to the same datum. The following table shows the 
adjusted results of these various surveys: 

46013 29  14
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Altitudes and distances along Taylor and Gunnison Rivers from Bowman Creek to
mouth

Point on river

Mouth of Red Mountain Creek ______________
Mouth of Illinois Creek __________________ .

Sec. 25, T. 14 S., R. 83 W. ..___._____.____..._____..._._...

Spring Creek ___________________ i ..........

Railroad bridge in SW. H sec. 2, T. 49 N., R. 1 W_. ......
Railroad bridge in SW. M sec. 9, T. 49 N., R. 1 W __ . __

Mouth of West Elk Creek... __ ......... __ .. ___ ...

Railroad bridge in sec. 5, T. 48 N., R. 6 W. (Cimarron 
Creek).   . .    - ..-.- -...._..... . 

Mouth of Crystal Creek.. ______ . _________ -..

NW. M sec. 35, T. 51 N., R. 9 W_. ._- __.  ............

Mouth of Smith Fork... ___________________

SW. H sec. 2, T. 15 8., R. 94 W......  ........ .......   .

SE. H sec. 5, T. 15 S., R. 95 W. ...................... . .

SB. H sec. 16, T. 15 8., R. 96 W. ..._..  -. _..-  ...
NE. H sec. 18, T. 15 8., R. 96 W   ..     .... ..

Distance (miles)

From 
Bowman

Creek

6.4 
10.2 
14.2 
19.3 
21.3 
27.5 
32.8 
39.4 
42.0 
54.6 
61.2 
66.2 
67.2 
69.2 
72.0 
745 
76.0 
78.0 
79.5 
83.5

91.5 
95.5 

100.5 
111.3 
116.8 
120.0 
124.4 
127.8 
130.9 
135.7 
141.7 
146.4 
150.8 
153.3 
157.3 
160.3 
177.3 
184.8 
192.8 
201.3

Point 
to point

6.4 
3.8 
4.0 
5.1 
2.0 
6.2 
5.3 
6.6 

12.6 
2.6 
6.6 
5.0 
1.0 
2.0 
2.8 
2.5 
1.5 
2.0 
1.5 
4.0

8.0 
4.0 
5.0 

10.8 
5.5 
3.2 
4.4 
3.4 
3.1 
4.8 
6.0 
4.7 
4.4 
2.5 
4.0 
3.0 

17.0 
7.5 
8.0 
8.5

Altitude 
above 

sea level 
(feet)

16, OSO
9,770 
9,670 
9,420 
9,145 
9,055 
8,740 
8,300 
8,000 
7,677 
7,617 
7,437 
7,377 
7,365 
7,347 
7,317 
7,287 
7,262 
7,215 
7,197 
7,100

6,802 
6,650± 
6,540± 
5,380 
5,350 
5,305 
5,240 
5,145 
5,100 
5,040 
4,980 
4,935 
4,910 
4,888 
4,855 
4,842 
4,711 
4,666 
4,626 
4,550

Descent (feet)

Total

280 
100 
250 
275 

90 
315 
440 
300 
323 
60 

188 
60 
12 
18 
30 
30 
25 
47 
20 
97

298 
152 
110 

1,160 
30 
45 
fi5 
95 
45 
60 
60 
45 
25 
22 
33 
13 

131 
45 
40 
56

Per 
mile

44 
26 
18 
54 
45 
51 
83 
46 
26 
23 
27 
12 
12 
9 

11 
12 
17 
23 
13 
24

37 
38 
22 

107 
5 

14 
15 

- 28 
15 
12 
10 
10 

6 
9 
8 
4 
8 
6 
5 
7

From Almont to the mouth of the river, at Grand Junction, the 
Gunnison Valley is traversed by branch lines of the Denver & Rio 
Grande Western Railroad, except for a distance of 36 miles between 
Cimarron Creek and the North Fork. Any power development ex­ 
cept between those points would consist of low diversion dams and 
long conduits to avoid conflict with the railroad.

In the absence of topographic maps or reconnaissance surveys, it is 
impossible to select definite sites for development, but from the avail­ 
able information regarding fall and discharge, it is apparent that the 
only section that can be considered for power is the 35-mile stretch 
between the mouth of the Lake Fork, in sec. 32, T. 49 N., R. 4 W. 
New Mexico principal meridian, and the mouth of Red Rock Canyon, 
in sec. 17, T. 50 N., R. 8 W., throughout which the river flows in the 
Black Canyon, one of the most inaccessible canyons in the Rocky 
Mountain region.



WATER POWER 195

Between the Lake Fork and Curecanti Creek, in sec. 3, T. 48 N., 
R. 5 W., a distance of 5^ miles, the river falls 115 feet. With 90 per 
cent and 50 per cent discharges of 390 and 700 second-feet, respec­ 
tively, the available power is 3,590 and 6,440 horsepower. From 
Curecanti Creek to Cimarron Creek, in sec. 5, T. 48 N., R. 6 W., a 
distance of Similes, the fall is 300 feet. With 90 per cent and 50 
per cent discharges of 410 and 740 second-feet, respectively, the avail­ 
able power is 9,840 and 17,800 horsepower. The rugged topography 
of the canyon walls would make conduits of the sizes required so 
expensive that the feasibility of power development in these sections 
is very doubtful.

As the railroad leaves the canyon at the mouth of Cimarron Creek, 
power development below that point would not be limited to the low- 
diversion type. In the 9-mile section between Cimarron Creek and 
the east portal of the Gunnison Tunnel, in sec. 10, T. 49 N., R. 7 W., 
the total fall is about 260 feet. The discharges for 90 per cent and 
50 per cent of the time are 450 and 760 second-feet, respectively, 
which would develop 9,360 and 15,800 horsepower. From the 
height of dam required it appears that the development can not be 
considered feasible. A low-head development would also prove 
unfeasible, owing to the heavy expense of conduit entailed by the 
nearly vertical walls of the canyon.

Between the east portal and the mouth of Red Rock Canyon the 
Gunnison falls about 1,160 feet in a distance of 10.8 miles. At 
infrequent intervals during the irrigation season the river below the 
tunnel becomes nearly dry, thus largely destroying the power value 
of this section. During the winter, the period of 90 per cent dis­ 
charge at other power sites in the Colorado River Basin, 41,600 
horsepower could be developed.

TAYIOR RIVER

Above the Taylor Park reservoir site (p. 90) both the discharge and 
the fall are too small to make power development feasible. Between 
the entrance to the canyon below the reservoir site and Almont, 
three sites have been selected, which develop most of the fall. The 
diversion point at each site is just below the tailrace location for the 
next site upstream. These sites can not be definitely located by land 
descriptions, owing to the uncertainty of the section corners. Owing 
to the low winter temperature in the Taylor River Basin closed con­ 
duits, probably pipe lines, will be required. The Taylor River sites 
are not as accessible as those on most of the other streams, as the 
nearest railroad point is Almont. A fair highway which lies in a 
canyon for the greater part of the distance between Almont and 
Taylor Park, runs along the east side of the Taylor River.
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The estimates of available water supply are based on the records of 
the Taylor Kiver at Almont (1910-1927) and fragmentary records at 
several points near Taylor Park. These indicate that the unit run-off 
at Taylor Park and that at Almont are essentially the same. The 
short growing season and the small additional area susceptible to 
irrigation make it extremely improbable that the future water supply 
available for power will be depleted materially unless the Taylor 
Park Keservoir is constructed for the Uncompahgre project.

Crystal Creek site (9EA 1). Between the proposed Taylor Park dam site and 
the mouth of Crystal Creek the river flows through a narrow canyon, which 
widens out somewhat on the east side of the river below Lottis Creek. The 
total fall is 400 feet in 8 miles,. In the upper 2 miles in this section the fall is less 
than through the lower 6 miles, and for that reason the proposed diversion point 
is located about in sec. 25, T. 14 S., R. 83 W. sixth principal meridian. A conduit 
along the west side would run along steep mountain slopes and would require 
crossings for four minor tributaries. The highway occupies the opposite side 
of the canyon. The discharges for 90 per cent and 50 per cent of the time are 
64 and 110 second-feet, respectively, which would develop 1,610 and 2,770 horse­ 
power under the static head of 315 feet. The long conduit required may make 
this project unfeasible without storage.

Spring Creek site (9EA 2). Between Crystal Creek and Spring Creek the 
canyon walls are close together, and in this section the river falls 440 feet in 5.3 
miles. Material for a low diversion dam can be obtained at the dam site. The 
conduit beginning just below the mouth of Crystal Creek, in sec. 17, T. 15 S., 
R. 83 W., could be located on the east side with no particular difficulties but 
would require crossing of three minor tributaries. It would create a static head 
of 440 feet. The discharges for 90 per cent and 50 per cent of the time are 90 and 
155 second-feet, respectively, which would develop 3,170 and 5,460 horsepower.

Almont site (9EA 3). From the mouth of Spring Creek to Almont the river 
has a total fall of 300 feet in 6.6 miles. For the first 2 miles the river flows through 
a valley half a mile in width, but for the remainder of the distance it flows through a 
canyon to its mouth at Almont. The location of the conduit on the east side 
would present no particular difficulties, as it would be in alluvial deposits and 
glacial drift. Crossings for two minor tributaries would be required. The dis­ 
charges for 90 per cent and 50 per cent of the time are 94 and 161 second-feet, 
respectively, which would develop 2,260 and 3,860 horsepower.

Summary of undeveloped sites on Taylor River

Site
Static 
bead 
(feet)

315 
440 
300

Length 
of 

conduit 
(miles)

6 
5 
6.6

Bun-ofE and available power

90 per cent of 
the time

Second- 
feet

64 
90 
94

Horse­ 
power

1,610 
3,170 
2,260

7,040

50 per cent of 
the time

Second- 
feet

110 
155 
161

Horse­ 
power

2,770
5,460 
3,860

12,100
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The only reservoir site of considerable size on the Taylor River is 
the Taylor Park site, now reserved by the Bureau of Reclamation for 
the use of the Uncompahgre project. It is proposed to enlarge that 
project at some future date by an addition of 30,000 acres, and much 
of the water for the new area must be provided by storage in the reser­ 
voir. The gross duty of water on that project is low, being about 5 
acre-feet to the acre, and this may require an ultimate storage supply 
of 150,000 acre-feet, which would make the reservoir of little value for 
power development. The value of this reservoir if used wholly for 
power is discussed on page 195; the increased power at the three power 
sites would be 13,100 horsepower for 90 per cent of the time and 13,400 
horsepower for 50 per cent of the time.

LAKE FORK

No reconnaissance power survey of the Lake Fork has been made, 
but the altitudes and distances along that stream are available from 
topographic maps. These are presented in the following table:

Altitudes and distances along Lake Fork from Shertnan to the mouth

Point on river

Mouth of Wager Gulch ________________
Head of Lake San Cristobal _____________
Foot of Lake San Cristobal ______________
Head of Argenta Falls ...... ......... .............

Head of Granite Falls ________________

Youman
Mouth of Trout Creek ___________ . ........
Gateview.... _____________________
Vanguard ...........................................
Mouth of Lake Gulch... _________ . .........

Distance (miles)

From 
Sherman

3.5 
9.2 

11.2 
11.6 
11.6 
13.9 
14.0 
15.2 
20.7 
26.2 
31.4 
36.8 
41.8 
44.5 
50.7

Point to 
point

3:5
5.7 
2.0 
.4 
.0 

2.3 
.1 

1.2 
5.5 
5.5 
5.2 
5.4 
5.0 
2.7 
6.2

Altitude 
above 

sea level
(feet)

9,550 
9,340 
8,997 
8,997 
8,970 
8,880 
8,775 
8? 683 
8,650 
8,450 
8,220 
8,010 
7,880 
7,550 
7,480 
7,215

Descent (feet)

Total

210 
343 

0 
27 
90 

105 
92 
33 

200 
230 
210 
130 
330 

70 
265

Per mile

60 
60 
0 

67 
0 

46

27 
36 
42 
40 
24 
66 
26 
43

From the topography and fall of the stream it is apparent that 
there are two power sites on the Lake Fork. The estimates of the 
available water supply for these sites are based on records of the 
Lake Fork at Lake City (1918-1924). The additional area suscep­ 
tible of irrigation is so small that its development would not affect 
the water supply for power.

Lake San Cristobal site (9EC 1). From Lake San Cristobal to the tailrace of 
the Lake City power plant (pp. 173-174) the Lake Fork has a total fall of 314 feet 
in a distance of 2.8 miles, concentrated chiefly at Argenta Falls, just below the 
lake, and at Granite Falls, just above the power house. The 92 feet at Granite 
Falls is utilized by the Lake City plant. A conduit could be located on the 
west side of the stream with little difficulty and would require no crossings of 
tributary streams. A State highway along this side makes the site readily
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accessible. With natural flow the discharges for 90 per cent and 50 per cent 
of the time are 14 and 35 second-feet, respectively, developing 207 and 51S 
horsepower under the total head of 314 feet.

Gateview site (9EC 2). Half a mile below Gateview the Lake Fork enters a. 
canyon, through which it flows to the mouth. Between the mouth of Indian 
Creek, in sec. 28, T. 47 N., R. 3 W. New Mexico principal meridian, and Van­ 
guard, a distance of about 5 miles, a conduit along the side of the canyon would 
encounter very rough topography in developing 330 feet of fall and would 
require two crossings at the railroad and two at minor tributary streams. There 
is no road along either side of the canyon. The discharges for 90 per cent and 
50 per cent of the time are 48 and 117 second-feet, respectively, which would 
develop 1,270 and 3,090 horsepower.

Neither of the foregoing sites appears feasible without storage, 
A discussion of the use of Lake San Cristobal (p. 96) shows that the 
available power at the two sites here described would thereby be 
increased 4,620 horsepower for 90 per cent of the time and 4,84$ 
horsepower for 50 per cent of the time.

UNCOMPAHGRB BITER

Topographic maps cover the entire length of the Uncompahgre 
River, and from these the following table has been compiled:

Altitudes and distances along Uncompahgre River from Lake Como to mouth

Point on river

DO..................:...........................
Mouth of Red Mountain Creek ___________
Mouth of Bear Creek  ________________

Lower bridge in Ouray.. _____________ ...
Bachelor Switch ____________________
Portland. .. ______________________
Sec. 34, T. 45 N., B. 8 W... .........................
Ridgway _________________________
SW, H sec, 27, T. 46 N,, R. 8 W-... ...,.._..._.__.._
Eldredge.--. _____ . _______________
SW. H sec. 31, T. 48 N., R. 8 W.....................
NE. H sec. 15, T. 48 N., R. 9 W.... .................
Montrose ___ _ . _ ________________
Mouth of Spring Creek ________________
Olathe-,.^. .,...  -  ._.........-..........
Chipeta.-.. ___ ....... __ . _ .... ___ . __ ..
Gunnison River. ___________________

Distanced miles)

Prom 
Lake 
Como

1.8 
3.5 
5.7 
6.5 
8.1 
9.0 

10.7 
12.9 
15.4 
18.7 
22.9 
28.4 
34.9 
40.2 
47.1 
55.5 
63.3 
74.1 
85.1

Point 
to point

1.8 
1.7 
2.2 
.8 

1.6 
.9 

1.7 
2.2 
2.5 
3.3 
4.2 
5.5 
6.5 
5.3 
6.9 
8.4 
7.8 

10.8 
11.0

Altitude 
above 

sea level 
(feet)

12,250 
11,000 
10,000 
8,490 
8,220 
7,780 
7,680 
7,575 
7,255 
7,100 
6,985 
6,800 
6,510 
6,200 
6,000 
5,790 
5,540 
5,350 
5,140 
4,935

Descent (feet)

Total

1,250 
1,000 
1,510 

270 
 440 

100 
105 
320 
155 
115 
185. 
290 
310 
200 
210 
250 
190 
210 
205

Per 
mile

694 
588 
687 
33» 
275 
111 
62 

146 
62 
35 
44 
53 
48 
38 
30 
30 
24 
19 
19

« Entire fall utilized by Ouray plant (p. 174).

From a point a few miles above Montrose to the mouth the course 
of the Uncompahgre is so winding that its fall does not represent 
the general slope of the valley, which is 50 per cent greater. The 
section of river best suited to power development lies above Portland. 
Not only is this the section of heaviest fall, but it is above diversions
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for irrigation, which begin near that point. In this section are 
two power sites, which are made readily accessible by a State highway. 
The estimates of available water supply are based on the records 
of the Uncompahgre Riveivat Ouray (1911-1925) and below Ouray 
(1913-1927).

Ouray site (9EF 1). Between the mouth of Red Mountain Creek and Canyon 
Creek the Uncompahgre flows through a canyon, the lower part of'which is a 
vertiable box canyon with vertical walls. Of the total fall in this section, amount­ 
ing to 770 feet in 1% miles, the lower 440 feet is utilized by the Ouray plant of 
the Western Colorado Power Co. (p. 174). The discharges for 90 per cent and 
50 per cent of the time are 11 and 24 second-feet, respectively, which would 
develop 678 and 1,850 horsepower. It is evident that without storage the ex­ 
tension of the existing plant to develop the total head at this site would hardly 
be warranted.

Bachelor Switch site (9EF 2). From a low diversion dam in Ouray, just below 
the tailrace of the Ouray plant, a conduit 5 miles long on the east side of the 
valley to Portland, in the NE. % sec. 11, T. 44 N., R. 8 W? New Mexico prin­ 
cipal meridian, would create a static head of 475 feet. The conduit location 
would present no difficulty. Crossings for Dexter Creek and small minor tribu­ 
taries would be required. The discharges for 90 per cent and 50 per cent of the 
time are 25 and 50 second-feet, respectively, which would develop 950 and 1,900 
horsepower. The length of conduit required would probably make this develop­ 
ment unfeasible without storage.

The effect of storage at Ironton Park on power at these sites is 
discussed on page 98; the total 90 per cent and 50 per cent power 
would be increased 2,490 and 920 horsepower respectively.

DOLORES RIVER

Portions of the Dolores Kiver are shown on the topographic 
maps of the Telluride, Kico, and Paradox Valley quadrangles, and a 
reconnaissance survey of the river from Paradox Valley to the mouth 
has been made.61 From these sources, together with approximate 
altitudes of the river between Bear Creek and the Dolores dam 
site based on the Kio Grande Southern Railroad levels, the following 
table has been compiled:

11 Jones, E. E., unpublished report on power resources of the Dolores River, U. S. Qeol. Survey, 1925-
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Altitudes and distances along Dolores River from Barlow Creek to mouth

Point on river

Mouth of Barlow Creek ________________
Mouth of McJunkin Creek ____________ ...
Rico...  -.. . - ..-.........___._._._._ _-.-
Mouth of Scotch Creek ________________
Mouth of Tenderfoot Creek __________ .. ....
Mouth of Bear Creek _________________
Mouth of Stoner Creek ________________

Dam site, Dolores Reservoir _____________
Mouth of Disappointment Creek __________
Mclntyre Canyon.. ______________    

Mouth of Bull Canyon ________________

Contour crossing... __________________
Bridge at Bedrock ___ >L ______________
Mouth of San Miguel River __________    
NW. H SW. H sec. 25, T. 48 N., R. 18 W....-   
Mouth of Roc Creek _________________
Mouth of Blue Creek... __________ ...... ...
NW. H SW. H see. 1, T. 50 N., R. 19 W.......   
Mouth of West Creek (Gateway) __________
SE. H SE. H sec. 17, T. 15 3., R. 104 W.  .........
Colorado-Utah line. __________________
Center SW. H see. 6, T. 24 S., R. 26 E ________
SW. H SE. H sec. 18, T. 23 S., R. 25 E. ____ . __ .

Distance (miles)

From * 
Barlow 
Creek

3.1 
7.1 

10.1 
14.6 
20.9 
28.1 
37.0 
43.0 
53.0 

104.0 
114.5 
120.0 
126.5 
142.0 
150.5 
157.5 
168.2 
168.9 
177.6 
187.9 
195.7 
2Q0.7 
207.2 
208.3 
211.0 
220.5 
229.5

Point to 
point

3.1 
4.0 
3.0 
4.5 
6.3 
7.2 
8.9 
6.0 

10.0 
51.0 
10.5 
5.5 
6.5 

15.5 
8.5 
7.0 

10.7 
.7 

8.7 
10.3 
7.8 
5.0 
6.5 
1.1 
2.7 
9.5 
9.0

Altitude 
above 

sea level 
(feet)

9,615
9,070 
8,700 
8,520 
8,280 
7,900 
7,480 
7,140 
6,945 
6,715 
5,510 
5,390 
5,330 
5,260 
5,090 
5,000 
4,962 
4,850 
4,800 
4,742 
4,682 
4,650 
4,558 
4,450 
4,364 
4,200 
4,160 
4,090

Descent (feet)

Total

545 
370 
180 
240 
380 
420 
340 
195 
230 

1,205 
120 
60 
70 

170 
90 
38 

112 
50 
58 
60 
32 
92 

108 
86 

164 
40 
70

Per 
mile

160 
93 
60 
53 
60 
58 
38 
33 
23 
24 
12 
11 
11 
11 
11 

5 
10 
72 

7 
6 
4 

18 
17 
78 
61 

4 
8

Above the town of Dolores the discharge of the river is too small 
to be of value for water power, and between Dolores and the mouth 
of the San Miguel River the fall is too slight. Below the San Miguel 
the Dolores flows through a narrow canyon for 24 miles, to a point 1 
mile above Bull Canyon. In this section the fall is 198 feet. A dam 
to utilize the entire fall at the lower end of the section would have a 
crest length of about 1,000 feet. The discharges for 90 per cent and 
50 per cent of the time are 128 and 250 second-feet, respectively, 
which would develop 2,030 and 3,960 horsepower. These capacities 
are too small for the size of dam required. In addition it would be 
necessary to relocate the State highway through the entire section. 
This site is not considered feasible.

Below Bull Canyon the canyon widens to such an extent that a 
high dam to develop the fall would not be feasible except near the 
mouth of the river/ where the canyon again contracts. Also, except 
in a 5-mile section at the Colorado-Utah liife, the slope is too small to 
make development feasible by means of a low dam and conduit. 
The estimates of available water supply in these two sections are 
based on a combination of the records for the Dolores River at Bed­ 
rock (1918-1922) and the San Miguel River at Naturita (1918-1927), 
to which have been added relatively small quantities representing the 
increase in run-off below the two gaging stations. If the proposed 
irrigation projects are constructed, the water supply will be so de­ 
pleted as to destroy very largely the value of these power sites.
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[ MAIN STREAM

Colorado-Utah line site (9DK 1). Beginning in the NE. % NE. J4 sec. 21, 
T. 15 8., R. 104 W. sixth principal meridian, at a point 1.9 miles above the State 
line, the Dolores River ha^ a fall of 265 feet in 5 miles, and a conduit on the south 
side of the river leading tjo a power house in the center of the SW. % sec. 6, T. 
24 S., R. 26 E. Salt Lakel principal meridian, would create a static head o( that 
amount. Material for the construction of a low diversion dam is availably 
within a quart'er of a mile of the dam site. The conduit, which would probably 
be an open canal, could be constructed without special difficulty and would require 
no crossings of tributary streams. A State highway 45 miles long from Grand 
Junction to Gateview, 6 ijniles above the proposed diversion, and a fair road on 
the north side of the river to that point make the project accessible to trucks. 
The nearest railroad statipn is Grand Junction. The discharges for 90 per cent 
and 50 per cent of the tim^ are 134 and 255 second-feet, respectively, which would 
develop 2,840 and 5,410 horsepower. If the Dewey Reservoir (p. 74) is con­ 
structed for a capacity of 2,270,000 acre-feet, backwater would reduce the head 
at this site to 165 feet, and if it is constructed for a capacity of 4,000,000 acre-feet 
the head will be reduced jto 115 feet. In the former event the power capacity 
of this site will be 1,770 a&d 3,370 horsepower for 90 per cent and 50 per cent of 
the time, respectively, anc} in the latter event, 1,230 and 2,350 horsepower.

Colorado River site (9DJC 2). From the tailrace for the State line site to the 
mouth of the river the total fall is 110 feet in a distance of 18.5 miles through a 
canyon. As the Colorado^ River has a range in stage of about 15 feet, the power 
house would have to be placed that distance above the altitude of the'Dolores 
River at its mouth, to be above backwater. This would reduce the available 
head to 95 feet, which coujld be utilized only by a high dam 1 mile upstream from 
the mouth. The nearest railroad point is Cisco, Utah, about 15 miles from the 
mouth of the Dolores, on the opposite side of the Colorado River. A fair road 
leads from Cisco to the riyer, which at this point is unbridged. The discharges 
for 90 per cent and 50 per cent of the time are 140 and 260 second-feet, respec­ 
tively, which would create 1,060 and 1,980 horsepower. If the upper 5 feet of 
the reservoir were reserved for storage this would amount to some 11,000 acre- 
feet, which would increase the 90 per cent flow from 140 to 190 second-feet. With 
the head reduced to 90 feet the 90 per cent power would be 1,370 horsepower. 
It is evident that even with the storage suggested this development is not feasible. 
If the Dewey Reservoir (p. 74) is constructed this site will be destroyed.

Power possibilities through storage are discussed on pages 104 and 
105 and show that with storage at both the Bedrock and Mftymile 
reservoir sites the available power at the Colorado-Utah line and 
Colorado River sites Would be 23,400 horsepower for both 90 per cent 
and 50 per cent of the time.

SAN MIGUEI BIVBR

The San Miguel Ri^rer above Sawpit is shown on the topographic 
map of the Telluride quadrangle, and between Sawpit and the naouth 
a reconnaissance survey has been made.52 From these sources the 
following table along the river has been compiled:

" Jones, E. E., unpublished report on power resources of the San Miguel River, U. S. Geol. Survey, 1925.
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Altitudes and distances along San Miguel River from Lake Fork to mouth

Point on river

Mouth of Big Bear Creek. ______________
Sawpit..-  _ . ___________________ .
Old Placerville. _____ ........ ____ . _ . __ .
Mouth of Saltado Creek _______________
Mouth of Beaver Creek... ______________
S. H see. 20, T. 45 N., R. 12 W.. ....................
Mouth of Horsefly Creek _______________
Headgate Cooperative Colony ditch _________
Bridge in sec 3, T. 47 N., R 14 W....................
SW. H NE. U see. 15, T. 46 N., R. 15 W...... ......
SE. H SW. H sec. 24, T. 46 N., R. 16 W __ .........
NW. H SE. H see. 19, T. 47 N., R. 16 W.. ..........
Mouth of Tabeguache Creek _____________
Dolores River ____________________

Distance (miles)"

From 
Lake 
Fork

3.4 
5.9 

11.1 
16.8 
20.7 
23.2 
31.0 
33.8 
38.9 
46.2 
52.4 
61.3 
65.6 
72.0

Point to 
point

3.4 
2.5 
5.2
5.7 
3.9 
2.5 
7.8 
2.8 
5.1 
7.3 
6.2 
8.9 
4.3 
6.4

Altitude 
above 

sea level 
(feet)«

8,040
7,750 
7,550 
7,250 
6,926 
6,674 
6,500 
6,094 
6,015 
5,830 
5,530 
5,352 
5,100 
5,002 
4,850

Descent (feet)

Total

 

290 
200 
300 
324 
252 
174 
406 

79 
185 
300 
178 
252 
98 

152

Per mile

85 
80 
58 
57 
65 
70 
52 
28 
36 
41 
29 
28 
23 
24

  Approximate only; subject to correction based on more detailed surveys.

The section of river best suited to power development lies above 
Horsefly Creek. Below that point the fall is about half as great as 
above, with no material increase in discharge to compensate for it. 
Throughout the power section the river flows in a canyon, and above 
Placerville the presence of the narrow-gage line of the Rio Grande 
Southern Railroad limits power development to low diversion dams 
and relatively long conduits. Material for the construction of these 
dams can be obtained near the dam sites. A favorable factor in 
power development is the fairly uniform low-water discharge of the 
San Miguel, which is increased by the operation of the Lake Hope 
and Trout Lake Reservoirs (pp. 64-65).

Five sites have been selected, which utilize the entire fall of the 
San Miguel from the mouth of the Lake Fork to the mouth of Horsefly 
Creek. The estimates of available water supply are based on records 
of the San Miguel River at Fall Creek (1895-1899), near Placerville 
(1909, 1911-12), and at Naturita (1918-1927).

Sawpit site (9DK 3). From the proposed point of diversion below the mouth 
of the Lake Fork, in sec. 36, T. 43 N., T. 10 W. New Mexico principal meridian, 
a conduit along the west side of the river leading to a power-house site at Sawpit, 
in sec. 13, T. 43 N., R. 10 W., would be 6 miles long and create a static head of 
490 feet. For the first 3^ miles the conduit would run along the gentle slope of 
the narrow valley, but for the remainder of the distance it would run along 
steep slopes, which would require some difficult construction. Crossings would 
be required for the narrow-gage railroad, Bilk, and Bear Creeks, and 10 minor 
streams. Except near the head of this section the railroad lies on the opposite 
side of the river, as does also the State highway. The discharges for 90 per cent 
and 50 per cent of the time are 62 and 115 second-feet, respectively, which would 
develop 2,430 and 4,510 horsepower.

Placerville site (9DK 4). From the point of diversion at Sawpit, in the 
NW. % sec. 13, T. 43 N., R. 10 W., just below the mouth of Fall Creek, a conduit 
extending to a power-house site at Old Placerville, near the line between sees.
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33 and 34, T. 43 N., R. 11 W., half a mile below the mouth of Leopard Creek, 
would have a length of 5 miles and create a static head of 300 feet. If constructed 
along the north side of the river, the conduit could be located along the com­ 
paratively level "floor of the narrow valley in easily excavated material. Two 
crossings of the narrow-gage line of the railroad and one of Leopard Creek would 
be required. The creek crossing might afford an opportunity of diversion 
into the conduit during periods of low water. The highway is also on this side 
of the river. The discharges for 90 per cent and 50 per cent of the time are 65 
and 120 second-feet respectively which would develop 1,560 and 2j880 horse­ 
power.

Saltado Creek site (9DK 5). The proposed diversion point for the Saltado 
Creek site is just below the tailrace for the Placerville site, near the west line of 
sec. 34, T. 44 N., R. 11 W., and the power-house site is at the mouth of Saltado 
Creek, in the NE. % sec. 23, T. 44 N., R. 12 W. A conduit along the north side 
of the river would have a length of 6 miles and would create a static head of 
324 feet. The nature of the topography along the north side indicates that it 
would probably be advisable to construct an open conduit in connection with 
flumes and pipe line. Several sandstone ledges protrude into the valley, and at 
other points alluvial fans from side streams will be encountered. The highway, 
being on the same side, gives ready access to this site. The discharges for 90 
per cent and 50 per cent of the time are 68 and 124 second-feet, respectively, 
which would develop 1,760 and 3,210 horsepower.

McKenzie Creek site (9DK 6). Between the mouth of Saltado Creek, in the 
NE. % sec. 23, T. 44 N., R. 12 W., and the south line of the SW. % sec. 20, 
T. 45 N., R. 12 W., three-quarters of a mile below the mouth of McKenzie 
Creek, the San Miguel falls 426 feet. A conduit on the north side of the river 
would be 6^ miles long. The topography indicates that a combination of open 
conduit and bench-cut flume would be necessary. Crossings would be required 
for McKenzie Creek and four minor tributaries. The State highway follows the 
north side of the river nearly to McKenzie Creek. The discharges for 90 per cent 
and 50 per cent of the time are 69 and 126 second-feet, respectively, which would 
develop 2,350 and 4,290 horsepower. The construction of the San Miguel irriga­ 
tion project (p. 146) would reduce the 50 per cent power at this site, and if storage 
reservoirs were constructed the  0 per cent power would also he materially 
reduced.

Horsefly Creek site (9DK 7). Between the tailrace for the McKenzie Creek 
site and the mouth of Horsefly Creek, in the NW. % sec. 33, T. 46 N., R. 13 W., 
the river has a fall of 406 feet. A conduit along the north side would have a 
length of 7H miles. The conduit would probably consist of a combination of 
open ditch and bench-cut flume and pipe line. The soil is loose sandy material, 
and where bench cutting is required the rock is a coarse-grained sandstone. 
Crossings would be required at Clay Creek and three minor tributaries. A fair 
road extends to the mouth of Clay Creek, and beyond that point a pack trail 
leads to Horsefly Creek. The discharges for 90 per cent and 50 per cent of the 
time are 70 and 128 second-feet, respectively, which would develop 2,270 and 
4,160 horsepower. The construction of the San Miguel irrigation project (p. 146) 
would reduce the 50 per cent power at this site, and if storage reservoirs were 
constructed the 90 per cent flow would also be materially reduced.
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Summary of undeveloped sites on San Miguel River

Site

PlacerviUe ... -...  ...................
Saltado Creek.     ... ...................
McKsnzie Creek _____________
Horsefly Creek ............................

Static 
head 
(feet)

490 
30CT 
324 
426 
406

Length 
of 

conduit 
(miles)

6 
5 
6 
6.5
7.5

Run-off and available power

90 per cent of the 
time

Second- 
feet

62 
65 
68 
69 
70

Horse­ 
power

2,430 
1,660 
1,760 
2,350 
2,270

10,400

50 per cent of the 
time

Second- 
feet

115 
120 
124 
126 
128

Horse­ 
power

4,510 
2,880 
3,210 
4,290 
4,460

19,000

The absence of reservoir sites on the San Miguel makes it impossible 
to Increase the value of these sites by additional storage.

BECAPITULATION 

Summary of undeveloped water power in upper Colorado River Basin, in horsepower

Stream

Blue River.. _______ . ______________

Bearing Fork ______________________
Middle Elk Creek.....................................
Taylor River __________________ ........

Lake Fork __ ______________________
TjDcompahgre River ...................................
Dolores River.. _______________ .........

Num­ 
ber of 
sites

 8
5 
5 

11 
1
3 

 3
2 
2 
2 
5

40

Without storage

90 per 
cent 

power

21,400
8,560 
7,430 

32,300

7,040 
22,800 

1,480 
1,630 
3,900 

10,400

117,000

50 per 
cent 

power

41,800
17,600 
16,600 
60,100

12,100 
40,000 

3,610 
8,750 
7,390 

19,000

222,000 ,

With storage

90 per 
cent 

power

f 141,200 
1 167,000 

(*)

44,800 
6,850 

20,200

6,090 
4,120 

23,400

f 296,000 
\ 322,000

50 per 
cent 

power

165,000 
180,000

69,600 
6,350 

25,400

8,450 
4,670 

23,400
., .

396,000 
410,000

  Includes Dewey reservoir site, which has no power value without storage. 
»Small amount of undetermined storage available. 
« These sites are of very doubtful feasibility.
  No storage considered.
  No storage available.
NOTE. Thft.total power with storage includes for those streams where storage is not used the correspond - 

ing power without storage. Braced figures indicate variation in power depending on which of the reservoirs 
described on pages 83-92 are utilized.



APPENDIX

RECORDS OF STREAM FLOW

Records of stream flow have been obtained at stations in the upper 
Colorado River Basin named in the following list. Prior to 1918 the 
work was done almost entirely by the United States Geological Survey, 
but since that time the State engineer has contributed substantially 
to the work and has maintained some of the stations independently.

In this report only the records of monthly discharge are presented, 
as more detailed information is published either in the water-supply 
papers of the Geological Survey or the biennial reports of the State 
engineer. The stations are arranged in downstream order, and tribu­ 
taries are indicated by indentation.
Colorado River near Grand Lake, Colo. 
Colorado River near Granby, Colo. 
Colorado River at Hot Sulphur Springs, Colo. 
Colorado River near Kremmling, Colo. 
Colorado River at State Bridge, Colo. 
Colorado River at Glenwood Springs, Colo. 
Colorado River near Palisade, Colo. 
Colorado River at Grand Junction, Colo. 
Colorado River near Fruita, Colo. 
Colorado River near Cisco, Utah. \

North Inlet to Grand Lake at Grand Lake, Colo. 
Grand Lake Outlet at Grand Lake, Colo. 
Fraser River near West Portal, Colo. 
Fraser River near Granby, Colo. 
Williams River near Scholl, Colo. 
Williams River near Parshall, Colo. 
Troublesome Creek near Troublesome, Colo. 
Blue River at Breckenridge, Colo. 
Blue River at Dillon, Colo. 
Blue River near Kremmling, Colo. 

Snake River at Dillon, Colo. 
Tenmile Creek near Kokomo, Colo. 
Tenmile Creek at Dillon, Colo. 

Muddy Creek at Kremmling, Colo. 
Eagle River at Redcliff, Colo. 
Eagle River at Eagle, Colo. 
Eagle River at Gypsum, Colo.

Turkey Creek at Redcliff, Colo. 
Homestake Creek at Redcliff, Colo. 
Brush Creek at Eagle, Colo. 

Roaring Fork at Aspen, Colo. 
Roaring Fork below Aspen, Colo. 
Roaring Fork near Emma, Colo. 
Roaring Fork at Glenwood Springs, Colo. 

Castle Creek near Asperi, Colo. 
Maroon Creek near Aspen, Colo.

205
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Colorado River Continued. 
Roaring Fork Continued.

Maroon Creek at lower station near Aspen, Colo.
Snowmass Creek at Snowmass, Colo.
Fryingpan Creek at Norrie, Colo.
Fryingpan Creek at Thomasville, Colo.
Fryingpan Creek at Basalt, Colo.

North Fork of Fryingpan Creek near Norrie, Colo.
Crystal River at Marble, Colo.
Crystal River near Carbondale, Colo. 

East Elk Creek near New Castle, Colo. 
Elk Creek at New Castle, Colo. 
West Divide Creek at Beard ranch near Raven, Colo. 
West Divide Creek at Raven, Colo. 
Parachute Creek at Grand Valley, Colo. 
Roan Creek near De Beque, Colo. 
Plateau Creek near Collbran, Colo.

Buzzard Creek near Collbran, Colo. 
Taylor River above Almont, Colo. 
Taylor River at Almont, Colo. 
Gunnison River near Gunnison, Colo. 
Gunnison River at lola, Colo. 
Gunnison River near Cimarron, Colo. 
Gunnison River at East Portal of Gunnison Tunnel, Colo. 
Gunnison River near Gory, Colo. 
Gunnison River near Grand Junction, Colo.

East River at Almont, Colo.
Cement Creek near Crested Butte, Colo.
Tomichi Creek at Sargents, Colo. 

Quartz Creek near Pitkin, Colo.
Sapinero Creek at Sapinero, Colo.
Lake Fork at Lake City, Colo.

Henson Creek at Lake City, Colo.
Cimarron Creek at Cimarron, Colo.
Crystal Creek near Maher, Colo.
North Fork of Gunnison River near Paonia, Colo.
North Fork of Gunnison River near Hotchkiss, Colo. 

Leroux Creek near Lazear, Colo.
Surface Creek at Cedaredge, Colo.
Uncompahgre River at Ouray, Colo.
Uncompahgre River below Ouray, Colo.
Uncompahgre River near Colona, Colo.
Uncompahgre River at Delta, Colo. 

Canyon Creek at Ouray, Colo. 
Dallas Creek near Ridgway, Colo.

Escalante Creek near Delta, Colo.
Kahnah Creek near Whitewater, Colo. 

Dolores River at Rico, Colo. 
Dolores River at Dolores, Colo. 
Dolores River at Bedrock, Colo.

Lost Canyon Creek at Dolores, Colo.
San Miguel River at Fall. Creek, Colo.
San Miguel River near Placerville, Colo.
San Miguel River at Naturita, Colo.
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COLORADO RIVER BASIN 

COLORADO BITER NEAR GRAND LAKE, COLO.

LOCATION. In sec. 13, T. 3 N., R. 76 W., at old highway bridge 200 feet down­ 
stream from bridge on stage road to Grand Lake, Grand County. Nearest 
tributary, Grand Lake outlet, enters some distance below.

DRAIN AGE ABBA. 101 square miles (measured on topographic map).
RECORDS AVAILABLE. August 1, 1904, to September 30, 1909; October 1, 1910, 

to September 30, 1918.
GAGE. Vertical staff on downstream side of bridge.
CONTBOL. Slightly shifting.
EXTREMES OF DISCHARGE. Maximum stage recorded, 7.0 feet at 6 p. m. June 

15 and 16, 1918 (discharge, 1,840 second-feet); minimum discharge recorded, 
10 second-feet December 4-9, 1907.

DIVERSIONS. Water diverted for irrigation of several thousand acres above 
station. In addition Grand River ditch diverts water to the Cache la 
Poudre Basin. (See p. 50 for annual diversions.)

ACCURACY. Gage read once daily. Rating curve well defined. Records good, 
except during high-water period for which they are fair.

, Monthly discharge of Colorado River near Grand Lake, Colo., 1904-1909 and 1910-
1918

Month

1904 
August.. . ..
September                          

1904-5

November ___ . ____________________
December _____________________ . ......
January        _    .. ___ ... _____ .... ...

March ___ ...... ........................._..._...._....
ApriL............._.............__._._......____.._.._.._
May.....................................................
June _______________   .......................
July.......................................................
August                    .... _   ......
September      ....    _ . __ ..   ___ . __ ...

The year   .. ___ . ..............................

1905-6 
October __________ . _______________

December

February    .    .   .       ................... _ .
March. _______ ..................................
April _______ . ......................................
May _____ ..........................................
June.. _ . _ .. __ . ...
July... ..................................................
August... ................................................
September      __ ..   _____ .... _ . _ ........

The year.    .. __ ...... ____ . ___ . ..........

Discharge in second-feet

Maximum

156 
176

59

145 
526 

1,220 
502 
110 
53

1,220

53 
53

221 
625 

1,030 
472 
178 
129

1,030

Minimum

73 
47

33

17 
95 

575 
118 
43 
28

26 
20

20 
104 
373 
123 

62 
47

Mean

88.2 
62.1

42.3 
 85 
 25 
 20 
 18 
"18 

35.8 
291 
816 
254 
67.5 
35.7

138

34.2 
31.1 

 22 
"20 
 20 
 20 

76.8 
388 
612 
278 
101 
83.8

141

Run-off in 
acre-feet

5,420 
8,700

2,600 
2,080 
1,540 
1,230 
1,000 
1,110 
2,130 

17,900 
48,600 
IS, 600 
4,150 
2,120

100,000

2,100 
1,850 
1,350 
1,230 
1,110 
1,230 
4,670 

23,900 
36,400 
17,100 
6,210 
4,990

102,000

1 Estimated.



208 UPPER COLORADO RIVER AND ITS UTILIZATION

Monthly discharge of Colorado River near Grand Lake, Colo., 1904-1909 and 1910-
1918 Continued

Month

1906-7 
October __ . ________________________
November..... _ . __ . __ . ............................
December       .......... ___ ; ___________

March. _ ....     .......... ______________
April...........,...   ......,...... ...............

June.. __ _ .. __ ...... __ .
Ju\y. ....................................................
August.-,..... ..,...,.
September....    .. _ ..... ______________

The year. _______________________
1907-8 

October........     ___________________

January-            .. _______________

Aprill.    ................. .   ..    ..__....,..

July  ... ...     ............ ...........................

September-      -.. _ . ________________

The year.. _ . ____________________
1908-9 

October ___________________________
November...-..-. -. ...................................

April _ ..--   ...      .. ________________

June. __ . _ ...... _ .. . ________________
July.....        ._       _._    _ .___

The year _______________________
1910-11

fV»tfvlnpr

March ____________________________

July........  -.   .. .-.-......................

1911-12

April _ .-.---. _________________________
May

July......  -.........  ...............................

The year ....... ...  ............................

Discharge in second-feet

Maximum

104 
62 
35 
24 
24 
62 

248 
528 

1,110 
1,110 

286 
89

1,110

69 
43 
22 
24 
33 
43 

165 
266 
425 
266 
155 
59

425

32 
20 
18 
19 
19 
30 
55 

528 
1,620 
1,190 

230 
160

1,620

22

55 
570 

1,060
500 
278 

72

1,060

Minimum

41 
35 
26 
20 
16 
20 
41 
66 

260 
267 
62 
35

16

38 
13 
10 
16 
16 
16 
20 
77 

179 
95 
45 
26

10

12 
12 
12 
12 
12 
12 
15 
65 

347 
145 
69 
49

12

17

23
58

305 
65 
55

Mean

62.9 
42.5 
30.3 
22.8 
19.1 
31.1 

104 
235 
764 
603 
132 
52.3

IK

46.6 
24.4 
13.9 
16.8 
18.9 
24.3 
87.7 

145 
319 
162 
96.3 
36.5

83.0

24.6 
16.4 
15.2 
15.6 
13.7 
16.0 
19.7 

280 
944 
465 
104 
74.3

166

  35 
 25 
 25 
«30 
«28 
«30 

68 
560 
890 
200 
82 
50

168

«55 
 45 
«30 
«20 

20 
«20 

31.8 
273 
770 
397 
132 
61.6

155

Run-off in 
acre-feet

3,870 
2,530 
1,860 
1,400. 
1,060 
1,910 
6,190 

14,400 
45,500 
37,100 
8,120 
3,110

127,000

2,870 
1,450 

855 
1,030 
1,090 
1,490 
5,220 
8,920 

19,000 
9,960 
5,920 
2,170

60,000

1,510 
976 
935 
959 
761 
984 

1,170 
17,300 
56,300 
28*600 
6>400 
4,420

120,000

2,150 
1,490 
1,540 
1,840 
1,560 
1,840 
4,050 

84,400 
53,000 
12,300 
5,0*0 
2,980

122,006

3,380 
2,680
1,840 
1,230 
1,150 
1,230 
1,890 

16,800 
45,800 
24,400 
8,120 
3,670

112,000

1 Estimated.
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Monthly discharge of Colorado River near Grand Lake, Colo., 1904 1909 and 1910-
1918 Continued

Month

1912-13 
October ___________________________
November.. _____________________
December.   ... ______________________

March. ___________________________
April-.. _ .. ___ ... ____   , __ .  .... .
May       .    ........     ....   .     .  . ......
June ....
July........ - .  ......... . ...... ....... 

TJbeyear. _____________ < ..................
1913-14

February    ________________________

Anril . .
May....  .-.._......._......................._........
June.   ____________ , .........................
July.....................................................

September _________________________

The year............ ____ ..   ........ _ . .......
1914-15 

October ___________________________

December

March ____________________________
April.....................................................

June
July........  .    .  _..._..._  ..._...__..
August.   .... ________________  . .........
SnptfiTnhW

The year ...........................................
1915-16 

October ____________________ . ____ ...

December ................................................

July... ..-. ... .. -   .-  . .  ...

September. _________________________

The year. ______________________
1916-17

Peferaary

July...... . .-      ...         

September _______________ .. .................

The year     .     ..-. .....--     .    ...

Discharge in second-feet

Maximum

184 
680 
740 
280 
90 

105

740

87 
72

30 
170 

1,470 
' 1,700 

685 
145 
140

1,700

85 
52

21 
252 
332 
565 
332 
120 
85

565

66 
49 
41 
38 
36 
53 

345 
560 
652 
322 
197 
107

652

80 
60 
43 
41 
29 
29 

210 
555 

1,620 
1,170 

175 
71

1,620

Minimum

28 
154 
225 
82 
49 
62

     -*   -

49 
31

33 
132 
405 
120 
71 
56

52

20 
22 
85 

200 
88 
61 
39

48 
42 
35 
35 
33 
34 
41 

135 
322 
88 
55 
56

33

55 
38 
40 
28 
27 
27 
27 
67 

175 
175 
64 
50

27

Mean

 50 
  40 
 30 
  25 
  25 
 25 

82.2 
329 
389 
149 
61.8 
74.5

107

68.0 
50.0 

  35 
  25 
  25 

26 
82.2 

563 
908 
265 
94.0 
73.0

185

65.0 
40

 25 
 18 
 18 

20 
123 
200 
350 
188 
78.8 
58.4

98.0

54.6 
46.1 
36.8 
36.4 
34.3 
39.5 

122 
285 
443 
171 
95.0 
74.9

120

66.0 
51.4 
40.8 

' 31.9 
28.4 
27.6 
71.7 

220 
930 
436 
91.0 
56.1

171

Run-off in 
acre-feet

3,070 
2,380 
1,840 
1,540 
1,390 
1,540 
4,890 

20,200 
23,100 
9,160 
3,800 
4,430

77,300

4,180 
2,980 
2,150 
1,540 
1,390 
1,600 
4,890 

34,600 
54,000 
16,300 
5,780 
4,340

134,000

4,000 
2,380 
1,540 
1,110 
1,000 
1,230 
7,320 

12,300 
20,800 
11,600 
4,850 

3.480K

71,000

3,360 
2,740 
2,260 
2,240 
1,970 
2,430 
7,260 

17.500 
26,400 
10,500 
5,840 
4,460

87,000

4,060 
3,060 
2,510 
1,960 
1,580 
1,700 
4,270 

13,500 
55,300. 
26,800 
5,600 
3,340

124,000

Estimated. 

46013 2£
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Monthly discharge of Colorado River near Grand Lake, Colo., 1904 1909 and 1910-
1918 Continued

Month

1917-18 
October ________ . __________________
November.. __________________________

January
February. __ ... _____________________

April ..

July .

September _________________________

Theyear... _____________________

Discharge in second-feet

Maximum

60 
52 
49 
30 
15 
43 
8T 

  750 
1,840 

290 
.100 * 84

1,840

Minimum

36 
35 
26 
15 
11 
12 
43 

100 
290 
84 
39 
33

11

Mean

41.4 
39.9 
31.6 
19.4 
13.5 
21.1 
61.9 

407 
943 
178 
65.3 
50.2

156

Run-off in 
acre-feet

2,550 
2,370 
1,940 
1,190 

.750 
1,300 
3,680 

25,000 
56,100 
10,900 
4,020 

1 2,990

113,'eOO

NOTE. Records fragmentary from April 1, 1911, to July 5, 1912; mean discharge based on comparison 
with flow at near-by stations.

COIOEADO EIVEE NEAR GRANBY, COLO. i

LOCATION. In sec. 22, T. 2 N., R. 76 W., at Switzer ranch 3H miles northeast
of Granby, Grand County. Willow Creek enters 1H miles downstream. 

DRAINAGE AREA. 322 square miles (measured on topographic map). 
RECORDS AVAILABLE. June 10, 1908, to September 30, 1911. 
GAGE. Vertical and inclined staff.
CONTROL. Slightly shifting. ' 
EXTREMES OF DISCHARGE. Maximum stage recorded, 5.5 feet at 8 a. m. June 20,

1909 (discharge, 4,100 second-feet); minimum discharge occurred during
winter. 

DIVERSIONS. Water diverted from Colorado River between the Grand Lake
and Granby stations for irrigation of several thousand acres. 

ACCURACY. Gage read twice daily. Rating curves well defined. Records good.

Monthly discharge of Colorado River near Granby, Colo., 1908-1911

Month

1908 
June 10-30. ___________________________
July
August _____________________________

The period ______________________
1908-9 

October.    ________________________

December __________________________

April.....................................................

June.. ___________________________
July......................................................

September....- ___ ___________ ___ .......

The year... ______ . ...........................

Discharge in second-feet

Maximum

1,430
780 
640 
178

108 
88 
70

1,290 
4,000 
3,250 

570 
430

4,000

Minimum

920 
316
192 
88

79 
54 
50

157 
802 
430 
280 
132

Mean

1,200 
559 
380 
127

94.8 
71.1 
55.6 

-47 
"38 
Ml 
-91 
644 

2,540 
1,350 

387 
250

468

Run-off in 
acre-feet

50,000 
34,400 
23,400 
7,560

115,000

5,830 
4,230 
3,420 
2,890 
2,110 
2,520 
5,420 

39,600 
151,000 
83,000 
23,800 
14,900

339,000

o Estimated.
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Monthly discharge of Colorado River near Granby, Colo., 1908-1911 Continued

Month

1909-10 
October ___________________________
November _________________________
December ______________________ , __
January. __________________________
February ________ . _________________
March ______________________ , _____
April.. ... ___ .._...-_......._..........._...... _._
May.....................................................
June ________ . ___________________
July
August _______ . ___________________

The year    .     _ .. ..........................

1910-11 
October ___________________________
November ...............................................
December _________________________
January. ................................................
February _ ________________________
March.. _____________ ________ .....
April ____________________________
May
June.. ___________________________
July.....................................................

September ...............................................

Discharge in second-feet

Maximum

132
70

765 
2,080 
2,320 

630 
315 
242

2,320

182 
108

400 
1,850 
2,800 
1,000

2,800

Minimum

70 
62

168 
505 
695 
182 
108 
119

130
88

130 
360 

1,000 
375

Mean

103 
67 

 45.9 
 45 
  42 
"50 
327 
903 

1,120 
332 
186 
206

286

135 
92.7 

"75.0 
"65 
"85 

"115 
212 

1,160 
1,800 

620 
200 
125

392

Run-ofl in
acre-feet

6,330 
3,990 
2,820 
2,770 
2,330 
3,070 

19,500 
56,6% 
66,600 

,20,400 
11,400 
12,300

207,000

8,300 
5,520 
4,610 
4,000 
4,720 
7,070 

12,600 
71,300 

107,000 
38,100 
12,800 
7,440

283,000

1 Estimated.
COIOEADO EIVEE AT HOT SULPHUB SPRINGS, COLO.

LOCATION. In sec. 2, T. 1 N., R. 78 W., at highway bridge near railroad station 
in Hot Sulphur Springs, Grand County. Nearest tributary, Ute Bill Creek, 
enters some distance upstream. From 1904 to 1909, station at bridge 1,000 
feet downstream.

DBAINAGE ABE A. 785 square miles (measured on base map of Colorado).
RECOBDS AVAILABLE. August 1, 1904, to September 30, 1909; September 17, 

1910, to September 30, 1924; and October 1, 1925, to September 30, 1927.
GAGE. Chain since 1910. Vertical staff from 1904 to 1909.
CONTROL. Slightly shifting.
EXTBEUES OF DiscHABGE. Maximum stage recorded, 8.7 feet at 5 a. m. June 15, 

1921 (discharge, 10,300 second-feet); minimum discharge recorded, 63 second- 
feet February 25 and 26, 1908.

DIVERSIONS. Water diverted for irrigation of 10,000 acres from Colorado River 
and tributaries between Hot Sulphur Springs and station near Granby.

ACCTTBACY. Gage read twice daily beginning in 1914. Rating curves well 
defined. Prior to 1914 records fair. Subsequent records good, except during 
winter for which they are fair.

COOPERATION. Since 1926 station maintained in cooperation with State engineer.
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Monthly discharge of Colorado River at Hot Sulphur Springs, Colo., for 1904-1909, 
1910-1924, and 1925-1927

Month

1904

September   ...... _______________ ..........

1904-5

April... __   __________________     ..
May  ... ................ ...... .........................

July...   . I.  .. ..-......_ ....     

The year. _______________ ...... .......

1905-6

March..... .......... .................................
April.-.-.-..  .........................................
May......    . .-.-..  _..      ._-

July..-....  ..........................................

September ...............................................

The year. ..........................................

1906-7

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

September.. .............................................

The year           _ . _____ ... ..........

1907-8

November.. .............................................

March. ..................................................

June.. _ . _   _______________________
July..  ..-..-.. ... ......  ........... -......-..-

September. _________________________

The year .......... .................................

Discharge in second-feet

Maximum

995 
1,030

364

Minimum

554 
313

245

1,040 
3,260 
5,600 
2,860 

750 
210

5,600

210 
210

1,480 
3,700 
5,350 
2,650 

750 
  750

5,350

490 
289

sio
1,990 
4*030 
5,430 
4,670 
1,340 

411

5,430

443

93 
528 
648 

1,290 
2,630 
1,210 

846 
320

2,630

200 
736 

3,240 
632 
174 
95

180

284 
648 

2,020 
715 
316 
240

240

375 
687,, 

1,770 
1,520 

391 
150

134

63 
72 

421 
473 

1,060 
421 
345 
150

Mean

6S5 
491

320 
°150 
°100 
 100 
 105 
 130 

550 
1,780 
4,140 
1,260 

410 
164

768

186 
140 

  105 
»100 
»110 
"175 

J301 
2,160 
3,210 
1,530 

491 
457

783

338 
180 

 155 
 125 
 150 

300 
863 

1,710. 
4,390 
2,750 

701 
246

995

288 
 135 
»75 
»99.2 

73.5 
198 
529 
805 

1,880 
819 
553 
220

473

Run-off in 
acre-feet

42,100 
29,200

19.700 
8,930 
6,150 
6,150 
5,830 
8,000 

32,700 
110,000 
246,000 
77,800 
25,200 
9,760

556,000

11,400 
8,330 
6,460 
6,150 
6,110 

10,800 
41,400 

133,000 
191.000 
94,100 
30,200 
27,200

566,000

20,800 
10,700 
9,530 
7,690 
8,330 

18,400 
51,400 

lOBfflOQ 
261,000 
169,000 
43,100 
14,600

720,000

17,700 
8,030 
4,610 
6,100 
4,230 

12,200 
31,500 
49,500 

112,000 
50,400 
34,000 
13,100

343,000

Estimated.
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'Monthly discharge of Colorado River at Hot Sulphur Springs, Colo., for 1904-1909, 
1910-1924, and 1925-1927 Continued »

Month

1908-9 
October       .    __________________

December _ _ . .

March __ __ . .
April.....................................................

June. ___________________________ ..
July... .................................................

The year     .. _________________ ..

1910 
September 17-30.. _ . _____ .. __ . _______ ..

1910-11 
October __________________________ ..
November... ....    __________________ ..

February.... __   __________________ ..

AprUL. ............................................. _ ..

July....................................................
August........ __ .

The year.   .       ..........   .   .    ....

1911-12 
October... _     ___________________ ..

December _________________________ ..

March.. ___    ___________________ ..
April.....................................................
May.....................................................
June.. ... .. __
Ji&y. ....................................................

September. ________________________ ..

The year     .......    ......... __ .. ___ ..

1912-13 
October __________________________ ..

February.... . _

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

September... _______________________ ..

The year.   .     .    ................ __ .....

Discharge in second-feet

Maximum

206 
150 
120

729 
2,930 
6,420 
5,350 
1,040 

555

6,420

388

3,900 
, 3,760 

1,250 
472 
400

Minimum

134 
92 
99

271 
401 

1,230 
1,060 

472 
340

235

1,190 
550 
246 
246

Mean

166 
125 
110 

 110 
"105 
-145 

475 
1,530 
4,950 
2,560 

735 
441

957

306

196 
148 
125 
100 
100 
120 
318 

1,890 
3,240 
1,300 

390 
300

687

286 
175 
125 
110 
105 
120 
300 

1,800 
4,440 
2,430 

869 
350

920

"250 
"150 
"135 
"130 
"120 
"125 
"500 
1,840 
1,970 

877 
324 
307

552

Run-off in 
acre-feet

10,200 
7,440 
6,700 
6,T60 
5,830 

,8,920 
28,300 
94,100 

295,000 
157,000 
45,200 
26,200

692,000

8,500

12,100 
8,810 
7,690 
6,150 
5,550 
7,380 

18,900 
116,000 
193,000 
79,900 
24,000 
17,900

497,000

17,600 
10,400 
7,690 
6,760 
6,040 
7,380 

17,900 
111,000 
264,000 
149,000 
53,400 
20,800

672,000

15,400 
8,930 
8,300 
7,990 
6,660 
7,690 

29,800 
113,000 

- 117,000 
53,900 
19,900 
18,300

407,000

  Estimated.
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Monthly discharge of Colorado River at Hot Sulphur Springs, Colo., for 1904-1909, 
'   1910-1984, and 1925-1987 Continued

Month

1913-14

January . . * ...

April

July..  .--..............._..._.....___...._........_...

The year..   .    __ .....   __ ..       
1914-15 

October.. __________________________

December __________________________

February _________________ . ________

April.....................................................

July.....................................................

September. ________________________

The year       ____   . _____ . __  
1915-16 

October...... ______________ . ................
November.. . _______ ________________
December __________________________

February ____________________________
March. ________________ ___ __
April.....................................................

June. ___________ ____ ____ .....
July.....................................................

September. _______ _____ ......................

The year ________ . ______________
1916-17 ""*"" 

October _______ __ . ........
November.. _____________ . __ . ....
December. _____________ . ______ ....

February.. _________________________
March. _____   ..  ..... .-.-........._. ............
April...... __ ..... __ ... ........ . .. . ...

June _____________________________
July.....................................................

September. _______________ ..................

The year.. .........................................
1917-18 ' 

October ..................................................

January ________________ __ _ . ....
February ____________________________
March.. _ .. _ ........
April...................... ........ .. . ,.. ....
May ______ _ _____ . ___ .. ___ . __ »_ .......
June. ______ . .......................................
July.....................................................

September.. _ _____ _____ . ..................

The year ____ .. ____________ . ..........

Discharge in second-feet

Maximum

378 
280

1,280 
6,330 
8,000 
2,550 
1,020 

391

8,000

317 
246

1,280 
1,600 
3,980 
2,550 

606 
357

3,980
-i    %IA...V, .^ - -^- -g

357 
190

735 
1,700 
3,460 
3,310 
1,820 

735 
472

3,460

409 
280

1,160 
3,610 
6,870 
5,770 
1,160 

337

6,870

234 
172 
163

665 
4,060 
8,580 
2,400 

635 
337

8,580
* '  

Minimum

246 
200

300 
790 

2,420 
790 
349 
227

230 
90

298 
400 

1,190 
497 
230 
174

172 
125

165 
772 

1,940 
497 
298 
246

246
125

280 
378 

1,360 
1,160 

337 
202

148 
138 
121

141 
424 

2,600 
550 
200 
210

Mean

311 
230 

 120 
«120 
«125 
 175 

610 
3,220 
4,780 
1,430 

506 
288

1,590

268 
150 
 80 
 80 
 85 

 125 
559 
984 

2,680 
1,370 

378 
259

586

237 
140 

  105 
 115 
  119 

232 
530. 

1,830
2, no

930 
483 
326

648

297 
192 

 125 
« 125 
«125 
 125 

578 
1,380 
4,730 
2,700 

548 
257

932

178 
154 
135 

«125 
«115 
  114 

333 
2,290 
5,140 
1,380 

371 
271

883

Bun-of! in 
acre-feet

19,100 
13,700 
7,380 
7,380 
6,940 

10,800 
36,300 

198,000 
284,000 
87,900 
31, 110 
17,100

1,150,000

16,500 
8,930 
4,920 
4,920 
4,720 
7,690 

33,300 
60,500 

159,000 
84,200 
23,200 
15,400

423,000

14,600 
8,330 
6,460 
7,070 
6,840 

14,300 
31,500 

113, 000 
161,000 
57,200 
29,700 
19,400

469,000

18,300 
11,400 
7,690 
7,690 
6,660 
7,690 

34,400 
84,800 

281,000 
166,006 
33,700 
15,300

675,000 

10,900 
9,160 
8,300 
7,070 
6,390 
7,010 

-19,800 
141,000 
306,000 
84,800 
22,800 
16,100

639,000

E.'t'iraled.
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Monthly discharge of Colorado River at Hot Sulphur Springs, Colo., for 1904~1909t 
1910-1924, and 1925-1987  Continued

Month

1918-19 
October . . ....
November _________________________

March ___________________ . _______
April....................................................
May..           ..       .       ,._.    
June ... . _ . _
July........... ..........................................

The year. ____________     _____ ...
1919-20

November... ______________   _______

January ... .
February.--. - - _ _ .... .

July
August ... ... - - - ....

The year       .....            .    
1920-21 

October __________________________

April....... ...........................................
IViftv
June. ___________________________
July  ..................................................

The year.      _______    ..............
1921-22 

October ___________________ .... ___ _..;.
November   .. __ . ....................................
December.     _____________________ T .

February _ . ............................................
March.     ...... ___ . ______________ . ...
April   ................................................
May.....................................................
June. ___ .... _________ . .......................
July  .... ..... .... ........ __..___....._-_..,..._..._...
August __ . _______________ 1 ...............
September        .. ______   __ ... ..............

The year....   ....................................
1922-23 

October ..................................................
November   ............................................
December     ..... ....................................
January ..................................................
February    ________________________
March ...................................................
Aprfl.....................................................
JllTIA

July-.            __ _____ . _ . ..............

September ...............................................

The year.      __ _____ . __ . ..........

Discharge in second-feet

Maximum

424 
310

1,240 
3,400 
2,390 

940 
940 
350

3,400

205 
202 
114*

1,290 
5,580 
6,660 
3,550 

940 
418

6,660

310 
192

565 
5,400 
9,280 
2,020 

822

9,280

358 
170

690 
3,410 
3,560 
1,240 

491 
358

3,560

132 
123

778 
3,640 
6,220 
2,360 

905 
428

6,220

Minimum

' 240 
118

158 
780 

1,020 
292 
167 
181

158 
83 
81

225 
254 

3,250 
670 
418 
264

181 
127

141 
740 

2,310 
822 
540

111 

180

690 
1,300 

358 
272 
109

95 
86

828 
834 

2,530 
740 
294 
200

Mean

329 
201 

 122 
 106 
  101 
 125 

505 
1,860 
1,510 

547 
327 
217

498

176 
125 
92 

 97 
"105 
 342 

653 
2,940 
4,370 
1,560 

625 
348

952

236 
162 

 153 
 133 
  111 
 118 

405 
2,400 
5,620 
1,290 

615 
330.

964

232 
128 

"126 
 126 
  112 
  131 

309 
1,590 
2,270 

651 
354 
183

519

110 
111 

 100 
 95 
  95 

 100 
330 

1,820 
3,680 
1,580 

578 
326

744

Run-o3 in 
acre-feet

20,200 
12,000 
7,500 
6,520 
5,610 
7,690 

30,000 
114,000 
89,800 
33,600 
20,100 
12,900

360,000

10,800 
7,440 
5,660 
5,980 
6,040 

21,000 
38,900 

181,000 
260,000 
95,900 
38,400 
20,700

692,000

14,500 
9,640 
9,410 
8,180 
6,160 
7,260 

24,100 
148,000 
334,000 
79,300 
37,800 
19,600

698,000

14,300 
7,620 
7,750 
7,758 
6.220i? 060

18,400 
97,800 

135,000 
40,000 
21,805 
10,900

376,000

6,760 
5,950 
6,150 
5,840 
5,280 
6,160 

17,600 
112,000 
219,000 
97,200 
35,500 
19,400

536,000

* Estimated.
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Monthly discharge of Colorado River at Hot Sulphur Springs, Colo., for 1904-1909, 
1910-1924, and 1926-1927  Continued

Month

1923724

Nov. l-15-..._......._....__.___._.___________.____._____
May 15-31. .--.-. -........... .__.__.___..._.... ...
Jane.. ___ .............
July _ .

1925-26

November   ________________________

February      .....  ...............................
March      _ ... .....................................
April...... ...............................................

Tnnfi »
July ...................

September.. .............................................

1926-27 
October  _______ . ................................

March. ___________________________
April...... _-...... ._....,_.__._._.___.__..._..__. .____
May.....................................................

July......................................................

September ...............................................

The year ...........................................

Discharge in second-feet

Itfaximuxn

414 
259 

3,000 
8,310 
2,020 

315 
133

471 
292

5,080 
5,910 
2,930 

856 
310

5,910

292 
231

1,530 
4,450 
3,610 
1,870 

883 
381

4,450

Minimum

148 
117 

1,840 
1,590 

336 
117 
100

275

1,090 
2,080 

838 
263 
149

125

223 
1,600 
1,970 

605 
368 
204

Mean

282 
167 

2,360 
3,780

106

371 
190 

«135 
"125 
"120 
"160 
«795 
2,600 
3,870 
1,740 

519 
219

905

187 
166 

«138 
"100 
«95 

 126 
498 

2,680 
2,730 
1,050 

550 
286

720

Run-off in 
acre-feet

17,300 
4,970 

79,600 
225,000 
62,700 
11,900 
6,310

22,800 
11,300 
8,300 
7,690 
6,660 
9,840 

47,300 
160,000 
230,000 
107,000 
31,900 
13,000

656,000

11,500 
9,880 
8,480 
6,150 
5,280 
7,750 

29,600 
165,000 
162,000 
64,600 
33,800 
17,000

521,000

<> Estimated.
NOTE. Records fragmentary from Oct. 1,1910, to Sept. 30, 1912; mean discharge based on comparison 

with flow of Colorado River near Kremmling.

COLORADO RIVER BEAK KKEMMLING, COLO.

LOCATION. In sec. 23, T. 1 N., R. 81 W.; at entrance to Gore Canyon, 3 miles 
  southwest of Kremmling, Grand County. Nearest tributary, Blue River,

enters 2 miles above.
DRAINAGE AREA. 2,360 square miles (measured on base map of Colorado). 
RECORDS AVAILABLE. August 1, 1904, to September 30, 1918. 
GAQE. Friez water-stage recorder used since 1910; inclined gage used previously. 
CONTROL. Slightly shifting. 
EXTREMES OF DISCHARGE. Maximum stage during period, 21.8 feet from 2 to 4

p. m. June 9, 1912 (discharge, 21,500 second-feet); minimum discharge
recorded, 166 second-feet December 19, 1907. 

DIVERSIONS. Water diverted from Colorado River and tributaries between Hot
Sulphur Springs and Kremmling stations for irrigation of 24,000 acres. 

ACCURACY. Gage heights from continuous records, except for short periods,
since 1910. Rating curves well defined. Records good. 

COOPERATION. Since 1910 station maintained in cooperation with State engineer.
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Monthly discharge of Colorado River near Kremmling, Colo., for 1904-1918

Month

1904

September ___ i __________ ________

1904-5 
October __ . ... _ .... . ______
November.. ______________ . ________

January
February __________________________

April.. _ ....
May........ . . ...... ......

July

September. ______________ . ___ , ___ ,.

The year.- --.. . ....   ____ .... ........

1905-6 
October __________________________
November __ _____________ ________
December _________________________
January. __________________________
Februaify..... ____ . _______ . _____  ,,.
March _________________ ____   __ ,..
April................ ____ -.-.-.---...-.-... _-.......

June __________ . _______ ..................
July-.. ................................... __ ..... __ .

September ...............................................

Theyear ______________________  

1906-7 
October ________________ . ................
November. _________________________
December. _______________ . ................
January ..................................................
February ................................................
March. _____________ __ . ________ 1
April.................................. ..................
May. ___ , ________________________
June. ______ ____ ___ .. __ , _ . ....
July.................................. . ................
August _________ , __________________
September ...............................................

The year ______________________

1907-8 
October.... _______________ ................
November _______  . , __________ , ___ ...
December ________ T ...............................
.Tfchnarv
February _______ . _______________ . ...
March ____ . __ ,  _ . . __ . . ...
April.. ___ . _ ... __________ .. _________ ..
May _____________________________
June.   __________________________
July.....................................................
August. ___________________________
September ...............................................

Theyear,. _ . __ . _ .. __ . ____ . ........

Discharge in second-feet

Maximum

1,800 
1,820

790
554

402 
340 
550 

1,980 
6,430 

11,800 
4,340 
1,390 

800

11,800

520 
532

. 515

3,020 
8,350 

11,600 
4,710 
1,990 
1,680

11,600

1,140 
755 
565

2,520 
3,010 
8,210 

11,700 
11,400 
2,810 
1,140

11,700

1,100 
590 
300 
360 
330 
740 

2,300 
3,650 
6,510 
3,150 
2,220 

755

6,510

Minimum

1,010 
662

535 
399

287 
282 
332 
426 

1,660 
4,850 
1,340 

617 
436

368 
272
228

725 
1,430 
4,440 
1,820 

960 
785

565 
405 
450

335 
734 

1,420 
4,040 
3,120 
1,140 

585

W 
220 
166 
300 
265 
265 
415 

1,170 
3,iJ» 
1,170 

816 
465

166

Mean

1,310 
893

646 
470 

 312 
314 
316 
390 
924 

8,620 
8,000 
2,050 

866 
532

1,530

475 
419 
325 

 305 
 342 
 525 
1,440 
5,060 
7,080 
3,290 
1,400 
1,160

1,820

817 
646 
477 

 377 
  376 

874 
1,690 
3,680 
9,170 
6,220 
1,700 

784

2,240

719 
407 
269 
304 
306 
419 

1,290 
2,390 
4,720 
2,010 
1,310 

597

1,230

Run-off in 
acre-feet

80,400 
53,100

39,700 
24,200 
19,200 
19,300 
17,600 
24,000 
65,000 

217,000 
476,000 
126,000 
63,200 
31,700

1,100,000

29,200 
24,900 
20,000 
18,800 
19,000 
32,300 
85,700 

311,000 
421,000 
202,000 
86,100 
09,000

1,580,000

60,200 
32,600 
29,300 
23,200 
20,800 
53,700 

101,000 
226,000 
646,000 
382,000 
105,000 
46,700

1,030,000

44,900 
24, i» 
16,800 
18,700 
17,000 
2S.800 
76,800 

147,000 
281,000 
124,000 
8ft POO 
35,500

891,000

Estimated by comparison with flow at Qtenwood Springs.
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Monthly discharge qf Colorado River near Kremmling, Colo., for 190^-1918 Con.

Month

1908-9 
October ___ , __________________ , ........
November _________________________
December _________________________
January ___________________________

March _______________________ . _ .
April....................................................
May _________________________
June ___________________________ ..
July.... .................................................
August ___________________________
September.. .............................................

The year. ______________________
1909-10 

October ______ ! _______________ . . . ..
November _________________________
December ________________ .. ..
January _____________________ . . ...
February __________________________
March _______________ _ .
April..................................... ......
May............................................ ....
June. ....................................................
July............................ ....... ......
August ______________________ . .....
September ____________ _ . __ .. .

The year.       .. .............................
1910-11 

October _________________________ ..
November _________________ ..............
December .......................................
January ..................................................
February.., .............................................
March ___________________ __ .
April. ________ _ ...
May ______________ ........
June. ______________________
July............................ .
August _____________ ......
September.. ______________ '. .................

The year.   .......................................
1911-12 

October _________ i. ..............................
November _____________ .....
December ____________________ ...
January. _________ . __ . .
February ___________________ ...
March _________ .April............................................:::::::::
May.......................     ........................
June ............................................
July............................................... ......
August.. ....... ..........................................
September _______ . ___________ . ..

The year. ____ ... ...............................
1912-13 

October .........................................
November ...............................................
December _________________________
January _________ . ____________ _ .
February __________________ , .............
March...................... ... . .
April.....................................................
May................................ ..... ... . .
June.....................................................
July. ____________ ............................
August _________________ ____ . .
September ...............................................

The year.             ...    .   __ ....

Discharge in second-feet

Maximum

540 
602

1,680 
6,860 

15,300 
11,600 
3,120 
2,280

15,300

908 
680 
515

1,480 
4,020 
7,280 
7,600 
2,420 
1,440 

960

7,600

578 
490

650 
590 
635 

2,550 
6,550 
8,350 
5,860 
1,680 

966

8,350

1,340 
765 
602

1,24 ( 
11,000 
21,000 
11,300 
4,780 
1,200

21,000

988 
880

7,610
7,730 
2,720 
1,250 
1,170

7,730

Minimum

415 
260

490 
978 

4,960 
2,020 
1,380 

908

528 
365 
302

360 
800 

2,440 
1,990 

710 
502 
478

485 
377

330 
350 
380 
620 

1,800 
3,200 
1,480 

950 
695

678 
340 
340

718 
1,420 
5,000 
4,220 
1,180 

900

785 
672

3,020 
1,290 

812
782

Mean

488 
, 390 
 303 
 382 
"329 
"429 

864 
4,040 

11,700 
5,270 
1,890 
1,410

2,290

739 
633 
437 

"420 
"360 

905 
1,620 
3,600 
4,010 
1,270 

784 
706

1,280

513 
435 

"366 
426 
405 
525 

1,150 
4,440 
6,370 
2,930 
1,180 

804

1,630

863 
562 
393 

«434 
 465 
  465 

894 
4,450 

11,400 
6,040 
2,070 
1,000

3,190

908 
734 

 446 
"421 
"321 
"388 

"1,860 
4,160 
4,610 
1,970 

949 
918

1,480

Run-oflin 
acre-feet

30,000 
23,200 
18,600 
23,600 
18,300 
26,400 
51,400 

248,000 
696,000 
324,000 
116,000 
83,900

1,660,000

45,400 
31,700 

  27,000 
25,800 
20,000 
55,600 
96,400 

221,000 
239,000 

' 78,100 
38,200 
42,000

930,000

31,600 
25,900 
22,600 
26,200 
22,600 
32,300 
68,400 

273,000 
379,000 
180,000 
72,600 
47,800

1,180,000

53,100 
33,400 
24,200 
26,700 
24,600 
28,600 
63,200 

273,000 
678,000 
372,000 
127,000 
61,400

1,760,000

55,900 
43,700 
27,400 
25,900 
17,800 
23,900 

110,000 
256,000 
274,000 
121,000 
58,400 
54,600

1,070,000

« Estimated by comparison with flow at Olenwood Springs.
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Monthly discharge of Colorado River near Kremmling, Colo., for 1904-1918 Con.

Month

1913-14 
October ___________________________
November-. ________________________
December __________________________
January    .. ______________________

March ____________________________
April.....................................................
May ______________________ . _________
June _______________________________
July. ..................................................
August ___________________________

The year. _______________________
1914-15

November- _________________________
December _________________________
January ___________________________
February..    .... ____________________

AprQ.. ...... __ ... ___________ . .................

June. ___________________________
July.......  ...........................................
August
September   .. _ . ____________________

The year      __     .    _______ . ....
1915-16 

October ___________________________

January ___________________________
February.... ___ . ____________________

April.    __ .. _______ . ........................
May.........,...................-.  ....................
June. _      ...........................................
July

The year. ............................................
1916-17 

October ..................................................
November..   .   ____________________
December __________________________

February __________________________
March ___ i ____ ; __________________
AprQ-........  ..    ....   _ .......... ........

June ______ _______________ i ..........
July....  ___ ._.__.._.__    ._ ...............

September- __ . ........................................

The year.     ... ___    ..... .................
1917-18 

October ____________ . ___ ...................
November. ..............................................
December. ...............................................

February __________________ ,.. ____ ...
March. _________________________ ..
AprQ.. ..................................................

June. ,. . . . .  
July.....................................................
August....    .........       .   ..........    ....
September ...............................................

The year     ...        .   ....... _   ....

Discharge In second-feet

Maximum

1,050 
752

487 
474 
875 

2,420 
13,700 
16,300 
5,290 
3,080 
1,190

16,300

940 
707 
342 
268 
330 
635 

2,820 
3,900 
8,110 
4,990 
1,680 

910

8,110

858 
560 
450 
460 
378 

1,330 
3,570 
7,120 
8,100 
4,490 
2,1550 
1,370

8,100

1,090 
678 
465 
420 
435 
900 

3,340 
8,440 

15,000 
12,300 
2,490 

940

15,000

670 
576

1,780 
8,680 

16,500 
5,360 
1,680 
1,050

16,500

Minimum

622 
461

313 
301 
461 
843 

2,100 
5,500 
2,370 
1,160 

707

739 
375 
180 
192 
218 
268 
650 

1,280 
3,330 
1,240 

680 
500

180

545 
230 
200 
285 
290 
328 
570 

2,130 
4,760 
1,580 

940 
695

200

615 
340 
352 
365 
352 
300 
435 

1,330 
4,050 
2,610 

975 
585

300

450 
370

800 
1,250 
6,210 
1,580 

730 
730
 

Mean

822 
653 

"375 
374 
447 
545 

1,520 
7,320 

10,500 
3,450 
1,580 

871

2,380

802 
611 
255 
241 
279 
372 

1,420 
2,620 
5,640 
2,800 

964 
673

1,380

672 
439 
329 
353 
332 
646 

1,360 
4,080 
6,380 
2,660 
1,650 

950

1,650

817 
492 
386 
389 
381 
396 

1,720 
3,740 

10,900 
5,590 
1,430 

760

2,260

539 
615 

 412 
"374 
"375 
»510 
1,160 
5,540 

11,600 
3,250 
1,180 

880

2,200

Run-off in 
acre-feet

50,500 
' 38,900 

23,100 
23,000 
24,800 
33,500 
90,400 

450,000 
625,000 
212,000 
97,200 
51,800

1, 720, 000

49,300 
30,400 
15,700 
14,800 
15,500 
22,900 
84,500 

161,000 
336,000 
172,000 
59,300 
40,000

1,000,000

41,300 
26,100 
20,200 
21,700 
19,100 
39,700 
80,900 

251,000 
380,000 
164,000 
101,000 
56,500

1,200,000

50,200 
29,300 
23,700 
23,900 
21,200 
24; 800 

103,000 
230,000 
649,000 
344,000 
87,900 
45,200

1,630,000

33,100 
30,600 
25,300 
23,000 
20,800 
31,400 
69,000 

341,000 
690,000 
200,000 
72,600 
52,400

1,090,000

  Estimatediby comparison with flow at Glenwood Springs.
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COLORADO BIVEB AT STATE BRIDGE, COIO.

LOCATION. About sec. 23, T. 2 S., R. 83 W., at highway bridge at State Bridge,
Eagle County. Nearest tributary, Piney Creek, enters some distance
upstream.

DRAINAGE AREA. 2,670 square miles (measured on base map of Colorado). 
RECORDS AVAILABLE. May 27, 1906, to May 20, 1908. 
GAGE. Chain on bridge. 
CONTROL. Somewhat shifting. 
EXTREMES OF DISCHARGE. Maximum stage recorded, 9.0 feet at 7 p. m. June

15, 1906 (discharge, 12,600 second-feet); minimum stage occurred during
winter. 

DIVERSIONS. Water diverted from tributaries entering Colorado River between
State Bridge and Kremmling stations for irrigation of 3,000 acres. 

ACCURACY. Gage read twice daily. Rating curves well defined. Records good.

Monthly discharge of Colorado River at State Bridge, Colo., 1906-1908

Month

May 27-31-.. .......... .......^.. ................. ..... ..

Jviy.. ...................................................

September _________________________

The period ______________________

1906-7 
Oetober      ..._._   __ _.  .  _..._._._.

December __________________________
January...... ___ . _________________   
February.- _________________________
March ______________________________
April..--..-..-.....  .._. ..._..... .   . 

June __________________ " _________
July.....   ..__._._ . . ....... .  ...... ........
August
September _________________________

The year _______________________

1907-8 
October--...--.--.....--....... _ . _ _.__._.... __ ....
November.. ____________ _ __ _ * .......

January  ..................  ............................

March. ..................................................
AprfL. ..................................................
Mayl-20_.  _ ...............  ......   .... ...

Discharge in second-feet

Maximum

7,790 
12,300 
6,370 
1,900 
2,010

1,460 
800 
608 
472 
496 

3,040 
3,380 

11,300 
12,300 
11,500 
3,240 

» 1, 270

12,300

1,360 
650

380 
376 
733 

2,670 
4,190

Minimum

6,340 
4,840 
1,860 

943 
733

608 
410 
410 
343 
359 
495 

1,140
2,170 
6,010 
3,380 
1,270 

669

343

550
286

345 
313 
313 
410 

1,400

Mean

6,960 
7,480 
3,440 
1,320 
1,200

883 
553 
522 
397 
408 

1,300 
1,880 
4,870 

10,100 
6,700 
1,900 

896

2,540

814 
425 
276 
353 
337 
491 

1,430 
2,390

Run-off in 
acre-feet

69,000 
445,000 
212,000 
81,200 
71,400

879,000

54,300 
32,900 
32,100 
24,400 
22,700 
79,900 

112,000 
299,000 
601,000 
412,000 
117,000 
53,300

1,840,000

50,100 
25,300 
16,900 
21,700 
19,400

t sm m
94,800

346,000

COLORADO RIVER AT GIENWOOD SPRINGS, COIO.

LOCATION. In sec. 9, T. 6 S., R. 89 W., in front of power house at Glenwood
Springs, Garfield County. Nearest tributary, Roaring Fork, enters half a
mile downstream.

DRAINAGE AREA. 4,560 square miles (measured on base map of Colorado). 
RECORDS AVAILABLE. January 1, 1900, to September 30, 1927; also from May

12 to July 17, 1899, at point just above Roaring Fork. 
GAGE. Friez waters-stage recorder since May 17, 1910; staff gage prior to that

date. 
CONTROL. Slightly shifting.
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EXTREMES OP DISCHARGE. Maximum stage, 12.55 feet at noon June 14 and 15, 
1918 (discharge, 30,100 second-feet); minimum stage, 1.6 feet at 5 p. m. Feb­ 
ruary 6, 1921, when flow was held back at Shoshone power plant (discharge, 
80 second-feet).

ICE. Stage-discharge relation not affected by ice; hot springs prevent ice,
DIVERSIONS. Between Kremmling and Glenwood Springs stations, practically 

no diversion for irrigation. Colorado Power Co. has decree for diversion 
of 1,250 second-feet for power at Shoshone. This diversion is returned to 
stream above Glenwood Springs.

ACCURACY. Gage heights from continuous records since 1910. Rating curves 
well defined. Records excellent since 1910, except below 1,000 second-feet,, 
for which they are good. Prior to 1910, records good.

COOPERATION. Station maintained in cooperation with Colorado Power Co., 
from 1910 to 1924, and with Public Service Co. and State engineer from 1925- 
1927.

Monthly discharge of Colorado River at Glenwood Springs, Colo., for 1900-1927

Month  

1900 
Jsn"f"y f

May .                  

July                    

The period __ . _ . __    _   .... ................

1900-1901

Deeemte ,, .. ... .......... ....... .......... , .,
JABttEUrV _____ ,-.....-. .... .... __ __ _-. ..« .. -
iHMjfiiury . ^ .
March. ____________ . _ . ___________
April... ..  .      .  .._    ..............

July    ...   . ... ...  .  -....   .........

September. _________ .. ______________

1901-2 
October ..-. ..-........ ....  ........................

February...  .......... ................................
March-- _ _ _ . _ - ... _ . .
April  -.     ......... ..........................
Mxy.. ...................................................

'xfffnfet

Discharge in second-feet

Maximum

920 
880 

1,440 
3,110 

19,700 
19,300 
6,500 
1,620 

920

1,000
882 
846

» 
6,030 

19,700 
13,500 
9,140 
3,560 
1,590

19,700

1,040 
1,000 
1,000 

882 
845 
882 

2,720 
12,000 
10,400 
2,900

12,000

Minimum

730 
730 
840 

1,100 
2,930 
6,800 
1,680 
1,000 

765

742 
540
518
m
7& 
742 

5,510 
8,120 
2,240 
1,480 

882

920 
845 
620 
590 
590 
710 
742 

3,650 
2,720 
1,100

 *' :

Mean

825 
816 

1,150 
1,760 
9,970 

13,300 
3,110 
1,250 

826

830 
839 
688 
693 
765 878' 

1,850 
11,800 
10,400 
4,470 
2,030 
1,130

3,050

979 
932 
817 
721 
775 
803 

1,430 
8,390 
6,330 
1,780 
1,000 
1,009

2,090

Kun-offin 
acre-feet

50,700 
45,300 
70,700 

105,000 
613,000 
791,000 
191,000 
76,900 
49,200

1,990,000

51,000* 
49,900 
42,300 
42,600 
42,500 
54 j 060 

110,000i 
728, 008 
619, OW 
275,000 
125,000 
67,300

%MMOO

60,200 
5S»*» 
60,300 
44,300 
4^.00» 
49,400 
85,100 

516,900 
377,009 
109, 0«> 
61,600 
59f 90&

1,510,000
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Monthly discharge of Colorado River at Glenwood Springs, Colo., for 1&00-19&7 
Continued

Month

1902-3 
October __________________________

February __________________________

April. _______ ... _____ . ____ . _______
May... __ . _______________________

September   ....- ____________________

The year    ... .. _   ______________

1903-4 
October..    ________________________

January . . _ _

April....                      
May  ..................................................

Juiy... ..................................................
August

The year.   .. . . ._.. _. _ .. __ ..........

1904-5 
October..   ...... _ . ____ . _____________

July......................................................

The year.       .                

1905-6

December... _   _ . ___ . _______________

April... -.............................................

July.... ._       .  .............. ...........

September  __ . __________ __________

The year   ..     __ ...... ...     .

1606-7 
October _   __________ . _____ . ___ .... ...

January.    ..... __ . __ . _______________

March..... ________ .' _______________

July                          ....

The year  . _____________________

Discharge in second-feet

Maximum

775 
620 
605 
950 

3,900 
11,400 
16,500 
9,650 
2,440 
1,690

16,500

1,570 
1,190 

966 
830 
558 

1,240 
4,730 

16,100 
13,900 
8,720 
3,110 
3,110

16,100

1,470 
1,150 

746 
739 
684 

1,050 
3,300 

13,300 
22,100 
8,160 
2,520 
1,660

22,100

1,190 
1,170 

690 
660 
760 

1,780 
6,180 

15,700 
22,100 
8,500 
4,430 
5,480

22,100

3,960 
1,360 
1,010 

802 
1,010 
3,640 
6,040 

15,200 
20,400 
18,700 
6,040 
2,350

20,400

Minimum

402 
450 
472 
515 
894 

2,890 
8,460 
2,590 
1,240 
1,040

1,040 
672
455 
485 
475 
760 
774 

3,300 
7,420 
2,930 
1,920 
1,440

455

1,120 
642 
355 
590 
460 
666 
894 

3,300 
8,500 
2,430 
1,280 
1,080

355

1,010 
540 
430 
505 
630 
690 

1,330 
2,870 
8,160 
4,080 
1,850 
1,850-

430

1,010 
642 
455 
520 
760 
809 

1,420 
2,870 
8,500 
6,610 
2,200 
1,420

455

Mean

1,270 
700 
646 
534 
547 
738 

1,690 
5,910 

12,600 
5,020 
1,600 
1,420

2,720

1,340
958 
595 
583 
619 
911 

2,470 
7,980 

10,900 
4,860 
2,380 
1,820

2,950

1,290 
854 
599 
674 
591 
843 

1,600 
7,070 

14,900 
3,770 
1,690 
1,300

2,930

1,090 
1,010 

603 
610 
685 

1,050 
2,800 
9,750 

13,100 
6,390 
2,800 
3,460

3,620

1,720 
1,090 

801 
686 
902 

1,570 
3,300 
6,960 

16,400 
11,100 
3,420 
1,800

4,160

Run-off in 
acre-feet

78,100 
41,700 
39,700 
32,800 
30,400 
45,400 

101,000 
363,000 
750,000 
309,000 
98,400 
84,500

1,970,000

82,400 
57,000 
36,600 
35,800 
35,600 
56,000 

147,000 
491,000 
649,000 
299,000 
146,000 
108,000

2, 140, 000
\ =±=s

79,300 
50,800 
36,800 
41,400 
32,800 
51,800 
95,200 

435,000 
887,000 
232,090 
104,000 

77;,4CO

2,120,000

67,000 
60,100 
37,100 
37,500 
38,000 
64,600 

167,000 
600,000 
780,000 
383,000 
172,000 
206, OM

2,620,900

106, OOC 
64.90C 
49.30C 
42.20C 
50.10T 

' 96,500 
196,000 
428,000 
976,000 
682, OCO 
210,000 
107,000

3,010,000
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Monthly discharge of Colorado River at Glenwood Springs, Colo., for 1900-1987 
Continued

Month

1907-8 
October ________________________

January .. .

March...................................................
April        .   .      .   .... _    ... .......
May  - - -       - -   ---- .- 
June... . L.
July...........!........................:.................

The year.            .       ........

1908-9 
October ________ , .................................
November   ............................................
December _ . ............................................

February _ . _____ , ______________ ..
March ____ _____________ .' .............
April..... . .
May- -- -           -  .--
Jane.. ___ ... __________________ ....
Jojy
August . .....
September      .     .    ....     .. ..........

The year               .   ............

1909-10 
October _______________________
November ______________________ .
December ................................................
January
February    _______________ ,. ..............
March ..................................................
Aplril.....___._..__....________..__._.._._....___._.______
May ...............................................
Jane... ..................................................
July.... -..-.._......_.............  _._...._.._._.__._
August __________________________
September _ . _____________________ .

The year __ ....._.. __________ , .........

1910-11 
October __________ __ .............
November.. .......................................
December ..........................................
January  .............  ...............................
February ______ , ...............................
March ________________________

May.* __________________ i ..........
June...................,................;.................
July
August....   ... _______ . ...........................
September _ , _____ ̂  _____ ,. .............

The year ____________ . ..................

1911-12 
October ________________________
November ________ .
December. _____________ , _____ .

March _________ ̂ ____ .'».-»-<.  . ... 
April  ..........__ .. _...._..._. ....,.._..___.__ ____
May   -      .    .........   . ,.... ... ... ... ... .
June ____ , ______________ , ..........
July.....................................................

September.., _____________ , ______  

Theye»..................... _ i __ ....... __ ...

Discharge hi second-feet

i 
Maximum

2,000 
1,400 
1,020 
1,070 

810 
1,360 
3,760 
6,430 

11,600 
6,720 
2,940 
1,360

11,600

980 
980 
890 

1,120 
775 

1,120 
2,940 

11,100 
27,300 
18,200 
4,850 
3,710

27,300

1,750 
1,240 
1,090 
1,190 

810 
2,680 
7,660 

13,400

1,360 
1.490 
1,360 
4,160 

11,600 
15,200 
9,150 
2,700 
1,490

15,200

2,540 
1,240 

860 
940 
940 

1,030 
1,930 

18,700 
29,700 
18,700 
6,980 
1,930

29,700

Ivfiniinuin

1,210 
740 
505 
620 
516 
740 
810 

1,780 
5,260 
1,990 
1,470 

810

505

775 
560 
405 
532 
590 
620 
810 

1,990 
8,160 
3,130 
2,450 
1,740

405

1,140
845 
520 
740 
580 
775 

1,630

520

510 
600 
660 

1,030 
3,030 
5.500 
2,700 
1,490 
1,030

940 
450 
470 
630 
575 
630 
860 

2.380 
9,580 
6,430 
1,780 
1,490

450

Mean

1,460 
1,000 

760 
858 
703 

1,020 
2,150 
3,880 
8,420 
3,360 
2,050 

984

2,220

889 
777 
678 
797 
685 
894 

1,490 
6,740 

20,400 
8,690 
3,010 
2,440

3,960

1,460 
1,110 

772 
841 
730 

1,860 
3,190 
6,760 
7,690 
2,230 
1,330 
1,370

2,370

988 
903 
665 
701 
749 
942 

1,790 
7,910 

11,700 
5,020 
1,930 
1,280

2,890.

1,440 
915 
653 
768 
754 
805 

1,410 
7,510 

19,100 
9,490 
3,240 
1,660

4,000

Kua-off in 
acre-feet

89,800 
59,500 
46,100 
52,800 
40,400 
62,700 

128; 000 
239,000 
501,000 
207,000mono
68,«X)

1,610,000

54,700 
46,200 
41,700 
49,000 
88,000 
55,000 
88,700 

414,000 
1,210,000 

534,000 
185,000 
145,000

2,860,000

89,800 
66,000 

, 47,600 
51,700 
40,600 

114,000 
190,000 
416,000 
456,000 
137,000 
81,800 
81.500

1,720,000

60,800 
53,700 
40,900 
43,100 

. 41,600 
57,900 

107,000 
486,000 
696,000 
309.000 
11% 000 
76,300

2,090,000

88,600 
54,400 
40,200 
47,200 
43,400 
49i.5flO 
83,900 

462,000 
1, 140, 000 

584,: pOO 
lQQ-,000 
9% 800

2,890,000
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Monthly discharge of Colorado River at Glenwood Springs, Colo., for IQQQ-19&7 
Continued

Month

1912-13 
October... ........  --.__.._.._.....__._.___..__.. _

December __________________________

March........... _ . ___ . ____ .... ________
April.....................................................
May....... ...............................................
June . ____________________________
July.....................................................
Aogast _________________ _ .. .........
September.. ________________________

Theyee*- ___ ....... __ . _ ....... ___ ... .....

1913-14 
October ____________________ ..........
November... _________ . ......
December ___________________ ........
January ..................................................
February.. __ . __ . ___ . ________ . ..........
March ______________ ______ .........
April............ _ .... _ ..... . ..i&y..............:............::...:.:::::::::::::::::..
Jan* _______ . ______ . ______ . . .......
J«y.. ...................................................

September .....................

The yew __________________ .........

1914-16 
October ____________________ ...........
November.. ________ __ ___ . .. ..
December. ...... ............
January. ...... ________ _ .
February... __________ ___ . _ ......
March. ........................
April....................................................
May .. ................................................
Jane. ..............................
July.........................................:...........
August- --.-...........-.... ____ . _ ... ___ . .....
September ____ . __ .... _ . _______ __ . ...

The year....... _ .... ___ .............. .........

1915-16 
October _____________ __ .
November. __________________ . . ..
December... _________ ..
JaniJftrv
February.. __________________ .. .......
March. ........................
April....................................................
May.........................................
June ______________ ..
July......................... " '
August.   ..   __ . ___ ....... ___ ..... ..........
September ________________ ... . _ .

The yew. _____ . ...................

1916-17 
October _____________ ..
November. ____________ __ _
December.. __________________ . .. ......
January.. ____________ .. .
February- ____ .... ____ ... __ ....... . ......
March ______________ .......
April..........................

June. ______________ ....
July......................................... ... ..

September. ________________

The year ________________

Discharge in second-feet

Maximum

1,640 
1,510 

905 
890 
782 

1,370 
4,540 

11,500 
12,100 
4,660 
2,060 
1,730

12,100

1,820 
1,290 

857 
891 
802 

2,000 
3,770 

24,200 
29,700 
8,870 
4,570 
2,240

29,700

1,940 
1,450 

778 
791 
770 

1,020 
4,140 
7,020 

13,000 
7,890 
2,570 
1,390

13,000

1,430 
1,000 

838 
837 
792 

2,290 
6,550 

12,600 
14,600 
8,300 
4,440 
2,600

14,1600

1,940 
1,340 
1,070 

824 
880 

1,860 
5,630 

15,200 
28,600 
20,800 
4,490 
1,800

28,600

Minimum

1,280 
655 
600 
627 
556 
426 

1,220 
4,550 
4,690 
2,220 

940 
1,030

426

1,060 
803 
529 
613 
672 
725 

1,340 
3,490 
9,220 
3,990 
2,010 
1,340

529

1,320 
727 
470 
540 
582 

,-«32 
994*2,t»d

6,200 
2,010 
1,020 

800

470

898 
543, 
490 
602 
566 
633 

1,100 
3,870, 
9,000 
2,950 
1,610 
1,360

490

1,360 
626 
560 
520 
609 
560 

1,010 
2,450 
7,740 
4,490 
1,860 
1,240

520

Mean

1,470 
1,090 

745 
725 
674 
705 

2,980 
7,020 
7,120 
3,220 
1,430 
1,390

2,370

1,410 
1,060 

682 
733 
754 

1,010 
2,600 

12,500 
18,700fl 5,83° 

2,71 
1,70

4,16°

1,640 
979 
618 
627 
668 
744 

2,2W) 
4,620 
9,530 
4,440 
1,550 
1,020

2,400

1,120 
806 
694 
722 
686 

1,250 
2,400 
7,390

1,770

3,040

1,570 
1,050 

785 
694 
736 
783 

2,900 
6,870 

- 19,900 
9,490 
2,520 
1,520

4,070

Run-off in 
acre-feet

98,400 
94,900 
45,800 
44,600 
87,400 
48,300m,ooo

432,000 
434000 
198,000
87,600 
82,700

1,720,000

86,700
«a,iqo
41,900 
45,100 
41,900 
62,100 

155,000 
768,000 

1,110,000 
358,000 
167,000 
101,000

3,000,000

101,000 
58,300 
88,000 
38,600 
87,100 

t-70Q 
060 

284,000 
567,000 
273,000 
95,300 
60,700

1,730,000

68,900 
48,000 
42,700 
44,400 
89,500 
76,900 

143,000 
494,000

105,900

2, 210, 000

96,500 
62,500 
48,300 
42,700 
40,900 
48,100 

173,000 
422,000 

1,180,000 
584,000 
185,000 
90,400

2, 940, 000
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Monthly discharge of Colorado River at Glenwood Springs, Colo., for 190Q-19&7 
Continued

Month

1917-18 
October.. ______________ , __________

December.. _______________________
January-. _________________________

March ____________________________
April....................................................

Jwae ____________________________
Joly. ....................................................

September ...............................................

The year ..... ...................................

1918-19 
October.. . _________________________
November. ____________________ __
December.. ________________________
January __ _________ r _______________

March. .. .. . .
A.p«l..  ...............................................

June.-  __________________________
July. - -.... .__......_...-_.--...__.....___..______._
August.. __________________________

The year.... . .    .-.__. _. .. .._._.._

1919-20 
October ___________________________
November. ____________________
December- . ____________________ .......

AjPrik.    ....._......._.    _._.,......_..._..____.____._
Ifcy-L  ..............................................
Jane. _ .. _________________________
July..-.........  ......................................
August. ___________________________

Theye«        ....  ...............
1920-21 

October ______________________ . .....
November- _____________ , ___________
December.... ______________________

r»ijruary. _____ . ___________________
March _______ . ____ . _______ .... . .
Aprfl- -...._._..........  . ..........__..___..__._.__
May   .-... .... .  .............................

'folSf 1 '-, __ . ...
August.. __ , _____ ...
September.......   ..... __ ... ____ . __ .......

The year.
1921-22 

October   .   _________________ __
November ___ . __ , ___ . _________ ____

January   ___ _ __ __________________

March.. __ . ________________________
ApriL-  . _____ . . ......
May _ -..-...-..-..._... ._..... .__...._... .. .....

Jory.....................................................
August _______ - ___________________
September ________________________

Ttoyear...   .-.....  ........................

Discharge in second-feet

Maximum

1,360 
1,260 
1,180 

952 
1,100 
1,920 
3,110 

14,400 
  29,400 

8,720 
2,600 
2,180

29,400

1,680 
1,500 
1,120 

888 
811 

2,180 
5,580 

12,300 
9,060 
4,140 
2,930 
1,840

12,300

1,120 
1,240 
1,090 

880 
832 
944 

2,170, 
23,000; 
23,800 
10,800 
3,710 
1,920

23,800

1,500 
1,260 
1,050 

983 
919 

1,740 
2,760 

21,200 
27,700 
8,720 
4,260 
3yS20

27,700

1,320 
1,230 
1,510 
1,130 
1,110 
2,240 
3,020 

15,700 
15,700 
1,760 
2,520 
1,810

1,570

Minimum

1,030 
856 
754 
606 
737 
737 

1,500 
2,240 

10,100 
2,680 
1,180 
1,190

606

1,240 
751 
554 
624 
618 
630 

1,110 
3,930 
3,600 
1,360 

928 
880

554

936 
510 
612 
600
575 
515

3,500 
1,680 
1,440

S10

1,180 
820 
573 
631 
539 
774 

1,080 
2,180 
9,400 
3,020 
2,,450 
4-fflB'

539

944 
740 
633 
538 
600 
714 

1,160 
3,500 
5,910 
5,910 
1,380 

927

528

Mean

1,180 
1,160 

965 
826 
882 

1,280 
2,120 
9,210 

19,600 
5,330 
1,820 
1,680

'3,840

1,450 
1,140 

846 
764 

.723 
1,030 
2,630 
7,420 
5,370 
2,340 
1,490 
1,150

2,200

1,030 
1,010 

840 
725 
691 
764 

1,280

5,850 
2,526 
1,620

8,730

1,330 
1,140 

825 
806 
700 

1,250 
1,730 

10,200 
19,400 
5,550 
2,980 
1,910

3,990

1,140 
1,060 
1,060 

814 
844 

1,230 
1,720 
7,460 

11,200 
3,090 
1,8W 
1,250

2,730

Eun-ofl in 
acre-feet

72,600 
69,000 
69,300 
50,800 
49,000 
78,700 

126,000 
56ft, flOO 

1,170,000 
338,000 
112,000 
100,000

2,780,000

89,200 
67,800 
52,000 
47,000

IBJIflW 
456,000 
320,000 

, 144,000 
91,600 
68,400

1,600,000

63,300 
60,100 
51,600 
44,600 
39,760 
47,000

360^000 
155,000 
96,400

2, no, ooo

81,800 
87,800 
59,700 
48,600 
38,000 
76,900 

103,000
««,aeo

1, ISO, 000 
341,000 
183,000
iiioqo

2,880,000

mwo
68,100
« ,*»
60,100 
46,900 
75,600 

108,000 
469,000
««8,ooo
190,000 
111,000 
74,400

i,#a,«»o

46013 29- -16
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Monthly discharge of Colorado River at Glenwood Springs, Colo., fw 1900-1927 
Continued

Month

1922-23

January - _____________________ . .....

March _ ........ _ . _ ._..,_,_._ .... .. .....
April...... ....   ..  . ..... .....   
May.  _.    .                         

July...............  .....  ............................
August ___ ,_j ______________  - ......... .....

The year.                        
1923-24

April . ___ . __      -   ..  ...... __ ... ....  
May.......... .... .   ........ ...... ................

July..................          ...... ............

The year. .....     .....................  ..
1924-25

January. _ _ - ___ _ - ___ - ___ .... _ ........

March.. .. ___ . __ _ ......... . ... . ____
ApriL-.     -  -.      -    ...

July..      - ..   --...    . -.....

September .......... ....*.  ..........................

The year                    .. ......
1925-26

April...   .     .           

July......... ..... .--.-...- ...... ......................

The year.                  .... ......
1928-27

April                        

July....  .                   

September    .                 ...... ........

Discharge in second-feet

Maximum

1,030 
1,030 

932 
948 
880 

1,050 
2,640 

15,700 
20,000 
9,910 
4,840 
2,220

20,000

1,970 
1,600 
1,090 

970 
1,020 
1,050 
4,940 

11,700 
23,400 
6,990 
1,870 
1,260

23,400

1,700 
1,300 

995 
964 
848 

2,340 
3,840 

11,000 
10,200 
5,530 
2,270 
2,340

11,000

1,720 
1,420 
1,040 

922 
774 

1,410 
6,390 

17,000 
22,700 
11,000 
3,290 
1,400

22,700

1,290 
1,120 
1,210 

844 
908 

1,920 
5,810 

17,800 
14,400 
9,570 
4,320 
2,100

17,800

Minimum

850 
711 
646 
415 
535 
613 
858 

3,060 
10,200 
3,190 
1,860 
1,420

415

1,058 
985 
684 
602 
635 
602 
796 

2,280 
7,300 
1,920 

958 
776

602

958 
831 
433 
564 
690 
763 

1,720 
3,080 
5,250 
1,720 
1,360 
1,320

433

1,220 
858 
627 
670 
612 
590 
769 

4,070 
8,250 
3, WO 
1,360 

742

527

758 
734 
419 
584 
537 
602 

1,330 
6,690 
9,570 
2,830 
1,980 
1,320

419

Mean

912 
864 
796 
762 
739 
764 

1,560 
8,230 

16,100 
6,780 
3,030 
1,700

3,450

1,800 
1,280 

856 
850 
844 
840 

2,510 
7,970 

13,200 
3,630 
1,260 
1,030

' 3,000

1,370 
1,140 

734 
735 
735 

1,270 
2,760 
6,450 
7,390 
3,330 
1,700 
1,700

2,450

1,480 
1,090 

790 
739 
702 
890 

3,310 
9,650 

14,400 
6,260 
2,240 

983

3,550

1,020 
957 
745 
706 
700 
860 

2,280 
11,400 
11,600 
4,820 
2,750 
1,620
3,300

Run-off in 
acre-feet

56,100 
51,400 
48,900 
46,900 
41,000 
47,000 
92,800 

506,000 
898,000 
417,000 
186,000 
101,000

2,490,000

111,000 
76,200 
52,600 
52,300 
48,500 
51,600 

149,000 
490,000 
786,000 
223,000 
77,500 
61,300

2,180,000

84,200 
67,800 
45,100 
45,200 
40,800 
78,100 

164,000 
397,000 
440,080 
205,000 
105,000 
101,000

1,770,000

91,000 
64,600 
48,600 
45,400 
39,000 
54,700 

197,000 
593,000 
857,080 
385,000 
138,000 
58,500

2,670,000

62,700 
56,900 
45,800 
43,400 
38,900 
52,800 

136,000 
701,000 
690,000 
296,000 
169,000 
9&;400

2,.3sb,000

NOTE. Records from Jan. 1, 1900, to Sept. 30, 1909, revised. Monthly mean discharge from June to 
December, 1910, based on current-meter measurements and flow at other stations on Colorado River. 
Low-water records from 1913 to 1927, except 1923 to 1925 inclusive, determined chiefly from bihourly 
discharges.
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COLORADO RIVER NEAR PAIISADE. COIO.

LOCATION. In sec. 2, T. 11 S., R. 98 W., at highway bridge 2 miles east of Pali­ 
sade, Mesa County. Nearest important tributary, Plateau Creek, enters 
6 miles above.

DRAINAGE ABBA. 8,790 square miles (measured on base map of Colorado).
RECORDS AVAILABLE. October 1, 1901, to September 30, 1927.
GAGE. Chain on bridge.
CONTROL. Practically permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded, 24.4 feet at 7 a. m. June 

16, 1921 (discharge, 52,400 second-feet); minimum stage, 11.4 feet Septem­ 
ber 2, 1924 (discharge, 630 second-feet).

DIVERSIONS. Principal diversion between Glenwood Springs and Palisade sta­ 
tions is the Government high-line canal which has a capacity of 1,425 second- 
feet. Some of the water diverted for power is returned to the river to supply 
a priority of 521 second-feet for Grand Valley Canal.

REGULATION. None.
COOPERATION. Complete records furnished by Bureau of Reclamation.

Monthly discharge of Colorado River near Palisade, Colo., for 1901-1927

Month

1901-2

November _ ...... _ . ________________ ...

January

March
AjpriL..  ...............................................
May--...-.. .......  -..-     .-. -.-..-..._

July....... ...  ....._......_   ........... .._...

The year.... ............. __ ...... _ . _ .. .......

1902-3 
October... _   ......   ___ .. _ . __ . _ .... ....

February

April. _ . _ __ . ___   ____ . ....................
May
Ji^nn
July...     . ... . ..  ...-..  ........

September.-. ________________________

The year.. .r ............................ .. .........

1903-4 
October  _________________________

December _________________________
January. ,; __ ........   _ . ____ . _ . ...........

March   _________________________
  May

July..   -,   -.           

The year ________ . _____________

Discharge in second-feet

Maximum

3,230 
18,000 
14,500 
3,600 
1,460 
1,550

18,000

1,500

5,150 
16,500 
25,100 
16,100 
3,800 
3,320

25,100

2,880

7,640 
24,800 
20,800 
13,200 
4,460 
4,680

24,800

Minimum

1,080 
4,400 
3,420 
1,350 
1,030 
1,080

1,340

1,380 
4,190 

13,000 
4,190 
1,700 
1,650

1,700

1,320 
5,520 

11,400 
4,240 
2,390 
1,830

Mean

1,650 
1,600 
1,400 
1,250 
1,200 
1,200 
1,700 

12,200 
8,650 
2,200 
1,210 
1,220

2,970

1,410 
1,100 
1,050 

950 
950 

1,200 
2,320 
8,980 

19,600 
8,780 
2,220 
2,270

4,240

2,050 
1,650 
1,100 
1,100 
1,150 
1,500 
3,910 

12,800 
16,500 
7,400 
3,240 
2,650

4,600

Run-off in 
acre-feet

101,000 
95,000 
86,100 
76,900 
66,600 
73,800 

101,000 
760,000 
515,000 
135,000 
74,400 
72,600

2,150,000

86,700 
65,500 
64,600 
58,400 
52,800 
73,800 

138,000 
552,000 

1, 170, 000 
540,000 
136,000 
135,000

3,070,000

126,000 
98,200 
67,600 
67,600 
66,200 
93,200 

233,000 
787,000 
982,000 
455,000 
199,000 
158,000

3,330,000
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Monthly discharge of Colorado River near Palisade, Colo., for 1901-1927 Con-

Month

1904-5 
October __________________________

December ____ ________ . ....................

March
April....................................................
May. _ ...      ____ . _____________ ...

July........    -. _ .. .... ...... ..............

The year.    .    .....   ________ . ......

1905-6

March. ___________________________
April.. ..................................................

July.... .................................................

September     .           ... ____     ....

The year-.. .... _ . _ ... ____ .. __ ... ......

1906-7

November _________________________
December . . _____________________

February- ________________________

Apra.. ...... ....... -. ......... ............ .....

myr.. ..................................................
September.. . _ ... __________ . _____ . ......

The year _______________________

1907-8

April. __ .. _ . ________ .... ____ . _  ......

July.-                . ..    

September.. ....... _ . _ ....... ________ ..   ....

The year..... _ . ___ . ______ __   .. ....

1908-9

April.. . .              .     ..-
Mafy       ..   .-     . .......  -

July...                             

September- -. ________ . ________ ..     .  

The year _______________ . __ -.    

Discharge in second-feet

Maximum

2,630

6,000 
24,900 
86,900 
12,400 
4,600 
2,280

35,900

1,890

10,200 
2g,900 
37,000 
12, 700. 5,640' 
4,940

37,000

4,060

4,840 
9,340 

23,200 
30,500 
29,300

ffl

30,200

3,900 
2,270 
1,560

1,820 
2,000 
6,930 

10,600 
20,300 
9,810 
4,840 
2,270

20,300

3,210 
1,820 
1,760

2,280 
5,680 

20,800 
43,000 
29,300 
7,290 
7,410

43,000

Minimum

1,710

1,500 
6,120 

13,500 
3,440 
1,720 
1,610

1,610

1,950 
5,760

2,350 
2,350

2,140

1,350 
2,200 
4.540 

13,400 
9,030
*>*&. 
2/13fr

2,270 
1,450 
1,260

1,300 
1,550 
3,640 
8,180 
3,210 
2,270 
1,550

1,550 
1,350 
1,170

1,120 
1,420 
3,800 

14,600 
5,760 
3,990 
3,070

Mean

2,140 
1,500 
1,150 
1,200 
1,100 
1,450 
2,640 

13,100 
24,400 
6,080 
2,530 
1,830

4,940

1,750 
1,650 
1,150 
1,150 
1,220 
1,800 
4,730 

18,600
**S& 
9,820
3;i800 
3,340

6,190

2,850 
1,820 
1,450 
1,320 
1,550 
2,240 
5,250 

10,500 
24,800 
17/OOr 
4,890

6,360

2,640 
1,820 
1,370 
1,450 
1,320 
1,630 
3,900 
6,720 

14,600 
5,670 
3,560 
1,760

3,880

1,320 
1,340 
1,200 
1,560 
2,690 

13,100 
33,300 
14,400 
5,190 
4,870

6,880

Kun-off in
acre-feet

132,000" 
89,300 
70,7(X> 
73,800' 
61,10ft 
89,200 

157,000 
806,000 

1,450, 000 
374,000 
156, 000 
109,000

3,570,000'

108,000' 
98,200 
70,7<X> 
70,700 
67,800 

111,000 
281,000 

1,140,000
i,4®£g»

604; 090 
214,000 
199,000

4,380,000

1"5,000 
108,000 

i 89,200 
81,200 
86,100 

138,000 
312,000 
646,000 

1,480,000 
l,040,0to 

301,000 
'I»MP>

4,610,000

162,000 
108,000 
84,200 
89,200 
75,900 

100,000 
232,000 
413,000 
860,000 
349,000 
218,000 
105,000

2,810,000

116,000
"SSjjSw

82,400 
66,600 
95,900 

160,000 
806,000 

1,980,000 
885,000 
310,000 
260,000

4,980,000
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Monthly discharge of Colorado River near Palisade, Colo., for 1901-1927 Con.

Month

1909-10 
October.. __ . _______________________

April-                      -

July....                 .  ._      

The year. _______________________

1910-11 
October ___________________________

January. ... _______________________

Annl.    .. . ...    ... .-..    . ....    ........ ......
May.................... .................................

July...    . .   .............................
August.   .. ________________________

The year ___   __________________

1911-12 
October _______________________ _
November. ________________________
December.   _______________________

February __________________________
March
April....... _ ..........I....  ................. ....
May.....................................................

July.....................................................
August.. __________________________
September.. _____ . __________________

The year........     .....   ........ _ ........

1912-13 
October... _____________ ___________
Novamber.. ____ ... ________________
December ___________________ . . ....

February ____________   ______ . . . ..
March.
April,.  ...... .. ...........  ....... .._.__._.,,._.
fby--:--.  _..........  ...... ......_....__._._..__...
June.. _____________________ ......
July... .....................................

September.. _________ . ..........

The year _______________________

1913-14 
October     ... _ ... __________________
November __________________ . . ..
December _________________________
January. ______________ _ ....
February    _ . _ ... .................................
March.. ________ '. ..................... .. .
-^1.. ..................................................
May........................................
June.. __________________ ....
July.. .......................... ...........
August... ___ : _____________________
September _____________ ., .......

The year    _________ . ________ ...

Discharge in second-feet

Maximum

3,070 
2,570 
2,080

4,810 
15,400 
22,500 
27,100 
6,810 
4,290 
2,900

27,100

2,570 
2,500 
1,530

3,440 
3,790 
6,770 

18,600 
24,800 
16,400 
4,350 
3,270

24,800

9,770 
2,220

4,050 
3,650 

33,600 
43,400 
28,900 
12,200 
3,280

43,400

3,460 
2,480

2,700

20! 300 
7,880 
2,620 
3,780

20,800

2,780 
2; 540

2,700 
6,080 

38,800 
42,800 
17,400 
8,640 
3,680

42,800

Minimum

2,140 
2,010

2,280 
3,070 
9,650 
6,580 
2,010 
1,530 
1,530

1,530 
1,370 
1,050

1,030 
1,100 

  1, 370 
4,750 

10,400 
4,350 
1,960 
1,590

1,960 
1,590

1,320 
2,080 
4,260 

17,200 
11,200 
2,620 
2,080

2,210 
1,590

1,350 
2,789, 
Si 180 
8,640 
2,780 
1,280 
1,280

1,640 
1,370

1,320 
2,250 
5,720 

17,800 
6,880 
2,780 
2,120

Mean

2,570 
2,080 
1,450 
1,500 
1,400 
3,470 
5,850 

13,100 
14,300 
3,710 
2,330 
2,240

4,500

1,830 
1,660 
1,260 
1,350 
1,470 
1,860 
3,050 

12,700 
19,900 
8,570 
2,640 
2,070

4,870

3,420 
1,920 
1,350 
1,400 
1,380 
1,760 
2,710 

15,600 
30,600 
17,200 
5,460 
2,450

7,110

2,520 
2,020 
1,350 
1,340 
1^300

5/m
13i» 
13,200 
4,930 
1,850 
2,250

4,280

2,120 
1,710 
1,250 
1,300 
1,350 
1,870 
4,340 

20,800 
29,700 
10,800 
4,290 
2,530

6,860

Run-off in 
acre-feet

158,000 
124,000 
89,200 
92,200 
77,800 

213,000 
348,000 
806,000 
851,000 
228,000 
143,000 
133,000

3, 260, 000

113,000 
98,800 
77,500 
83,000 
81,600 

114,000 
181,000 
781,000 

1,180,000 
527,000 
162,000 
123,000

3,520,000

210,000 
114,000 
83,000 
86,100 
79,400 

108,000 
161,000 
959,000 

1,820,000 
1,060,000 

336,000 
146,000

5,160,000

155,000 
120,000 
83,000 
82,400
72,200 

114,000

786,000 
303,000 
114,000 
134,000

3,090,000

130,000 
102,000 
76,900 
79,900 
75,000 

115,000 
258,000 

1,280,000 
1,770,000 

664,000 
264,000 
151,000

4,970,000
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Monthly discharge of Colorado River near Palisade, Colo., for 1901-1927 Con.

Month

1914-15 
October ___________________________
November. ______________ . _ ____ .
December __________________________

February. ______________ .... ____ ..
March.. . . ______ : ..................................
April....................................................
May... ___________________ . ______ ..
June _____________________________
July.....................................................
August... _________________________
September. _______________ _______ ..

The year ...........................................

1915-16 
October ____ . _____ _______________
November. ________________ _____ ..

January ___________________________
February _______________ _ . __ .....
March ____________________________
April.. .--...-__._........_._..___..._._.___._.___ ___._

June. ___________________________
July.....................................................
August.. ................................................
September... ............................................

The year            .......................

1916-17 
October.. ................................................
November... ___ . _ . .................................
December ................................................
January.. ................................................
February. ______________ __ _____ .
March __________________________ .
April.............. __ ..................................
May __________________ . . ............
June. ___________________________
July.....................  .............................

September ...............................................

The year ...........................................

1917-18 
October ..................................................

January. __________________________
March.... ______________ __ . . ____ .

May .....................................................
June   ...... ............................................
July.  .................................................

The year. ..........................................

1918-19

January . ...

AprJl.., .................................................
May.....................................................

The year     .         _______ . ......

Discharge in second-feet

Maximum

7,880 
2,620

1,640 
6,740 

11,900 
20,500 
13,200 
3,680 
2,250

20,500

2,540 
2,620 
1,530

4,700 
12,400 
21,900 
25,800 
16,600 
8,630 
3,980

25,800

8,790 
2,860 
2,250

4,500 
11,500 
27,900 
50,000 
36,400 
8,480 
3,210

50,000

2,540 
2,250 
1,940

5,030 
5,360 

22,100 
48,000 
15,800 
3,780 
3,680

48,000

2,390 
2,460

3,580 
10,400 
21,400 
16,600 
6,600 
4,810 
2,620

21,400

Minimum

2,250 
1,320

1,150 
1,320 
2,860 

10,900 
2,860 
1,230 
1,110

1,530 
1,320 
1,070

1,420 
2,390 
7,730 

17,000 
5,250 
2,700 
2,180

2,460 
1,530 
1,270

1,420 
1,880 
5,480 

15,800 
8,640 
2,620 
2,120

2,000 
1,880 
1,420

 
1,530 
2,460 
4,180 

16,400 
3,680 
1,480 
1,530

2,120 
1,530

1,~420 
2,120 
7,300 
6,340 
1,840 

910 
910

Mean

3,310 
1,840 
1,220 
1,230 
1,270 
1,370 
3,450 
7,620 

15,800 
7,130 
2,160 
1,360

3,980

1,800 
1,570 
1,360 
1,380 
1,300 
2,640 
4,740 

13,700 
21,100 
9,520 
5,580 
2,820

5,640

3,810 
2,250 
1,750 
1,300 
1,350 
1,770 
4,980 

13,800 
35,700 
17,800 
4,180 
2,540

7,670

2,220 
2,060 
1,650 
1,450 
1,550 
2,530 
3,650 

14,800 
31,400 
8,660 
2,440 
2,470

6,240

2,210 
2,060 
1,550 
1,400 
1,350 
2,080 
4,800 

13,400 
9,680 
3,670 
2,020 
1,530

3,830

Run-off in 
acre-feet

204,000 
109,000 
75,000 
75,600 
70,500 
84,200 

205,000 
469,000 
940,000 
438,000 
133,000 
80,900

2,880,000

111,000 
93,400 
83,600 
84,800 
74,800 

162,000 
282,000 
842,000 

1,260,000 
585,000 
343,000 
168,000

4,090,000

234,000 
184,000 
108,000 
79,900 
75,000 

109,000 
296,000 
848,000 

2,120,000 
1,090,000 

257,000 
151,000

5,550,000

136,000 
123,000 
101,000 
89,200 
86,100 

156,000 
217,000 
910,000 

1,870,000 
532,000 
150,000 
147,000

4,520,000

136,000 
123,000' 
95,300 
86,100 
76,000 

128,000 
286,000 
824,000 
576,000 
226,000 
124,000 
91,000

2,770,00&
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Monthly discharge of Colorado River near Palisade, Colo., for 1901-1987 Con.

Month

1919-20

April.........-...... ...................... . .......
May . . .......... . .

July.   ........... ..........   .  ... .........

The year.             , ....................

1920-21

January . . .... ___ .......... . .

April __ .... __________             ....

June __...__._.....-...  .--..._.__
July......  ...  . __ ...    ............    .......

1021-22

April................:....   ......... ...... ............
May     .  ... ... ____ - _______ . .

July.-......................  ............ ..............

rpVwi VAKF _.

1022-23

January . ....... _ ... _ ....... ...

May............................ ...... ...................

July .......................

The year. _____   .               ....

1923-24

December ... . _  _ . ___ ... ------ . ___  

May...........   ....................... ...............

July............ ....... ......... ...... ....... ............

The year. ___ '. __ . __ . . -.   _ . .........

Discharge in second-feet

Maximum

1,580 
1,880

2,250 
4,600 

40,~200 
41,600 
19,200 
6,880 
3,120

41,600

2,320 
4,180

2,460 
2,040 
4,600 

34,000 
50,800 
18,000 
8,030 
7,160

Brt son

2,180 
2,320 
2,700

3,120 
6,880 

  31,000 
27,400 
11,000 
4,080 
2,780

31,000

1,640 
2,120 
1,040 
1,880 
1,820 
2,000 
5,030 

27,400 
30,400 
17,800 
7,880 
3,480

30,400

3,480 
2,700 
2,180

1,020 
7,300 

19,700 
34,600 
11,900 
1,980 
1,640

34,600

Minimum

1,190 
1,480

1,230 
1,230 
1,480 
3,300 

10,700 
6,060 
2,700

1,040 
1,760

1,320 
1,820 
1,820 
3,080 

18,600 
4,020 
3,120 
1,760

1,880 
1,680 
1,420

1,530 
1,880 
7,880 

11,500 
2,460 
1,880 
1,150

1,320 
1,480 
1,370 
1,280 
1,100 
1,320 
1,760. 
5,360 

18,600 
6,030 
2,860 
2,120

1,190

2,540 
1,700

1,540 
1,600 
1,540 
3,000 

12,600 
1,980 

750 
630

Mean

1,380 
1,660 
1,600 
1,350 
1,280 
1,600 
2,380 

21,600 
28,200 
10,700 
4,040 
2,270

6,530

2,070 
2,210 
1,380 
1,290 
1,700 
2,410 
3,030 

17,600 
32,800 
10,200 
4,720 
3,050

6,870

2,010 
1,060 
1,000 
1,300 
1,320 
2,140 
3,070 

16,400 
20,400 
5,370 
2,660 
1,770

6,020

1,610 
1,780 
1,630 
1,670 
1,610 
1,710 
3,020 

14,000 
24,800 
11,800 
5,020 
2,740

6,030

2,920 
2,260 
1,800 
1,770 
1,660 
1,710 
3,790 

13,600 
21,200 
5,640 
1,230 
1,190

4,880

Run-off in 
acre-feet

84,800- 
98,200 
92,20$ 
83,000 
73,600 
98,400 

142,000 
1,830,000 
1,680,000 

&8,000 
248,000 
135, 000-

4,720,000

127,000 
132,000 
84,800 
79,300- 
94,400 

148,000 
180, 00» 

1,080,000 
1,950,000 

627,000
290, (wo­ 
rn, ooo

4,970,000

124,000 
117,000 
117,000 
79,900 
73,300 

132, 000 
183,000 

1,010,000 
1,210,000- 

330,000 
163,000 
106,000

3,640,000*

92,800 
106,000 
100,000 
96,500 
83,000 

106,000 
180,000 
916,000 

1,480, GOO- 
726, 000 
309,000 
163,000

4,360,000
i-i

180,000 
134,000 
111,000 
109,000 
95,600 

105,-OOQ 
226,000 
830,000 

1,260,000 
347,000 
75,600 
70,800*

3,640,000
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Monthly discharge of Colorado River near Palisade, Colo., for 1901-1927 Con.

Month

1924-25

May-     .         '. ................
July     ......     .               
August . . . .
September.. __   ... __________________

The year.         .     .     _ . _   ..

1925-26

November __________________________
December.   _    ___________________

March ____________________________

May..

July     ..                   
August..... ___    ___________________
September                __ ... _____ ..

The year          .   ____________

1926-27

November... __ . ____________________

July..                      ...   ...   ..

September          .       ____________

Discharge in second-feet

Maximum

2,430 
2,160 
1,700

7,300 
18,600 
18,200 
11,400 
4,300 
4,600

18,600

3,980 
3,000 
1,860 
1,760 

, 1,540 
2,100 

11,200 
27,100 
33,400 
16,600 
4,020 
1,640

33,400

2,000 
2,000

2,460 
9,680 

30,400 
26,000 
18,200 
7,300 
4,920

30,400

Minimum

1,290 
1,340

3,340 
4,600 
9,740 
2,570 
1,390 
2,040

1,810 
1,440 
1,240 
1,060 
1,340 
1,340 
1,540 
6,470 

12,900 
3,780 
1,070 

960

960

1,110 
1,160

1,160 
1,820 

10,600 
17,400 
4,500 
2,120 
2,180

Mean

1,950 
1,870 
1,500 
1,500 
1,500 
2,370 
4,880 

11,000 
12,800 
5,760 
2,680 
2,950

4,230

2,680 
2,100 
1,680 
1,420 
1,410 
1,710 
5,070 

15,400 
22,500 
9,080 
2,460 
1,190

5,660

1,510 
1,610 
1,370 
1,250 
1,400 
1,680 
3,300 

19,600 
21,500 
8,680 
4,390 
2,910

5,750

Run-off in 
acre-feet

120,000 
111,000 
92,200 
92,200 
83,300 

146,000 
290,000 
676,000 
762,000 
354,000 
159,000 
176,000

3,060,000

159,000 
125,000 
97,200 
87,300 
78,300 

105,000 
302,000 
947,000 

1,340,000 
658,000 
151,000 
70,800

4,020,000

92,800 
95,800 
84,200 
76,900 
77,800 
97,200 

196,000 
1,200,000 
1,280,000 

528,000 
270,000 
173,000

4,170,000

NOTE. Records for winter based on discharge of Colorado River and Roaring: Fork at Olenwood Springs 
 with an allowance for inflow between.

COLORADO MVER AT GRAND JUNCTION, COLO.

BocStfMew. At high-way bridge 360 feet from pump house of city waterworks
at Grand Junction, Mesa County. Gunnison River enters a short distance
below.

DRAINAGE AREA. 8,910 square miles (measured on base map of Colorado). 
RECORDS AVAILABLE. October 1, 1896, to September 30, 1899. 
GAGE. Vertical staff fastened to stone pier; auxiliary wire gage in second

channel. 
CONTROL. Water flows in two channels at medium and high stages. Control

shifting and subject to backwater from Gunnison River when that stream
is at extreme high stages.

DIVERSIONS. See Colorado River near Palisade. 
ACCURACY. Records fair, owing to shifting control.
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Monthly discharge of Colorado River at Grand Junction, Colo., 1896 1899

V

Month

1896-S7 
October ___________________________
November. _______________________ ..
December _________________________
January
February
March -.
April...... ..._._..._.................._._..._._.___..___.
TVTo-tr

June.. ____________________________
July......................................................
August

The year... _ .. ___ . ______________

1897-98 
October _________________________ .

December _________________________
Jftnvnwy

March.. __________________________
April.....................................................
May.................................................
June.. ___________________________
July......................................................
August __________________________ .

The year...   .....  ..........................

1898-99 
October _______ . __________________
November ________ ,. ________________
December __________________________
January. ________________________ .

March...................................................
AOTil........ .............................................
May.....................................................
June   __________________________
July......................................................
August..      _______________________

The year....    ____ ....... _ . ______ ...

Discharge in second

Maximum

1,890 
1,430

9,900 
37,200 
36,000 
13,300 
6,650 
2,940

37,200

2,590 
1,970

12,600 
17,300 
7,610 
1,720 
1,140

17,300

1,140 
1,340

Minimum

1,430 
910

1,360 
11,000 
13,300 
3,730 
1,840 
1,720

1,610 
1,450

4,630 
8,280 
1,720 

949 
561

561

561 
755

-feet

Mean

1,530 
1,280 
1,100 
1,000 
1,1W 
1,330 
3,480 

27,500 
23,300 
7,970 
3,240 
1,940

6,260

1,950 
1,750 
1,600 
2,940 
2,980 
2,110 
4,300 
7,130 

13,700 
4,440 
1,130 

907

3,740

915 
1,070 
1,010 
1,000 
2,000 
1,800 
3,940 

19,400 
31,300 
14,100 
4,580 
2,160

6,940

Bun-offin 
acre-feet

94,100 
76,200 
67,600 
61,500

84,800 
207,000 

1,690,000 
1, 390,000 

490,000 
199,00d 
115,000

4,540,000

120,000 
104,000 
98,400 

181,000 
166,000 
180,000 
256,000 
438,000 
815,000 
273,000 
69,300 
54,!pJ»

2,700,000

56,300 
63,800 
62,200 
61, 500 

111,000 
111,000 
234,000 

1,190,000 
1,860,000 

865,000 
281,000 
129,000

5,020,000

NOTE. Mean monthly discharge estimated during winter. From April to September, 1899, only mean 
monthly discharge given since gage heights were too incomplete to permit maximum and minimum 
monthly discharge being given.

COLORADO RIVER NEAR FRUIT A, COLO.

miles south of 
enters 1 mile

LOCATION. In sec. 20, T. 1 N., E. 2 W., at highway bridge
Pruita, Mesa County. Nearest tributary, Little Salt Wash 
downstream.

DRAINAOE ABBA. 17,100 square miles (measured on base map
RECORDS AVAILABLE:. Flood records during 1908, 1909, and 

records from April 1, 1911, to September 30, 1923.
GAGE. Chain on bridge.
CONTROL. Somewhat shifting
EXTREMES OF DISCHARGE. Maximum stage recorded during period 

8 a. m. and 5 p. m. June 16, 1921 (discharge, 81,000 second 
Bureau reports show highest stage known was about 18.5 feist on July 4 
(discharge estimated from extension of rating curve and 
of overflow, 125,000 second-feet); minimum stage recorded, 
days during August, 1919 (discharge, 1,270 second-feet).

of Colorado). 
1910; continuous

15.2 feet at 
feet). Weather 

1884
levels across area 

.9 feet on several
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DIVEBSIONS.: Only diversion from Colorado Elver between Palisade and Fruita 
stations is that of Grand Valley Canal, which has a decree for 521 second- 
feet.

ACCURACY. Gage read twice daily. Bating curves fairly well defined, except 
that prior to 1918 high-water curves were probably 10 to 15 per cent too 
small. Records good, except that prior to 1918 those above 40,000 second- 
feet are fair. Estimated records fair.

COOPERATION. Gage heights furnished by United States Weather Bureau. 
Discharge measurements during 1923 furnished by State engineer.

Monthly discharge of Colorado River near Fruita, Colo., for 1907-1923

Month

1907-8

April............................  _.  .__.... .... 
May. __    __._._....  .......... __ .. __ ........

July.......... ........................ ____ ...........
August

The year.              _____ .......

1908-9

April

July

September ...............................................

The year       .         .... ____ .....
1909-10

April.....................................................
May
June.l ________________ . __________
July......................................................

The year              _______ ...
1910-11 

October _______ . _ ... _____ . .................

A tvHl

May.   .   ....    ....         ________ ..

July... _ ..._.._.... _..--.._-.......__.......___...._.

The year. ..........................................

Discharge in second-feet

Maximum

13,300 
17,100 
27,300 
14,000

12,600 
84,100 
63,600 
37,700

63,600

26,600 
32,700 
34,100 
9,060

34,000

31,000 
38,800 
23,900 
7,200 
8,160

38,800

Minimum

4,560 
6,630 

13,600 
4,560

4,560 
6,630 

21,300 
8,800

4,560 
15,700 
9,060 
4,560

I4,~266 
15,900 
8,160 
3,010 
2,630

Mean

3,650 
2,800 
2,600 

 2,500 
 2,600 
 4,000 

8,130 
10,900 
20,100 
8,350 

 2,800 
  2,700

 3,000 
 2,800 
 2,600 
 2,600 
 2,150 
 2,800 

6,530 
23,200 
45,500 
19,100 

 7,000 
 5,600

10,200

 3,600 
 3,000 
 2,760 
 2,800 
 2,700 
 6,250 
10,800 
21,400 
19,300 
6,360 

 3,000 
 3,000

7,100

 3,400 
 2,900 
 2,600 
  2,600 
 2,800 
 5,800 
 6,000 
22,500 
29,000 
14,000 
4,460 
3,400

8,230

Run-off In 
acre-feet

224,000 
167,000 
160,000 
154,000 
150,000 
246,000 
484,000 
670,000 

1,200,000 
513,000 
172,000 
161,000

4,300,000

184,000 
167,000 
160,000 
154,000 
119,000 
172,000 
389,000 

1,430,000 
2,710,000 
1, 170, 000 

430,000 
327,000

7,410,000

221,000 
179,000 
169,000 
172,000 
150,000 
384,000 
643,000 

1,320,000 
1,150,000 

391,000 
184,000 
179,000

5,140,000.

209,000 
173,000leeEooo
109,000 
156,000 
307,600 
357,000 

1,880,000 
1,730,000 

861,000 
274,000 
202,000

5,970,000

  Estimated.
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Monthly discharge of Colorado River near Fruita, Colo., for 1907-1928 Continued

Month

1911-12 
October __________________________

December.. ________________________
January. __ . ______ 1 ________________
February.. _________________________
March ____________________________
April...... __ .... __ ...... ___ . ___________ .
May.....................................................
June _____________________________
July.....................................................
August ___ . ________ . ..........................
September.   ............................................

The year _____ . ________________

1912-13 
October ..................................................
November _______   ..................................

January __ ________________________
February.. ..............................................
March. ..................................................
April.... ______________ . ________ ......
May _____________________________
June _____________________________
July
August. _ _________________________
September ...............................................

The year ______________________

1913-14 
October __________________________
November. ..............................................
December _ ... .........................................
January .................................................
February. ____________ . .......................
March ____________________________
April...... ___ . ____ . __ . .May...............................................;:.:..
June ________________________ .......
July
August... ...............................................
September... ............................................

The year        _ . __ . _   .............
1914-16 

October ..................................................

December..., _ .........................................
January __________________________
February ______________________ .. ..
March. __________________________ .
April...... __ ..................... __ .. ___ .
M*y.i   -    .   . .   ____ .
June .....................................................
July................. __ ....... __ .....................
August ..........................................
September ...............................................

Theyeaiu. _ . .....................................
1915-16 

October ________________________ . .....
November ...............................................
December _____________________ ___
January .................................................
February.. ..............................................
March ________________________ . .
April ______ . _____ ... .. .my..........:...:......::::::::::::;:::::::::::::::::::
June _________________________
July.....................................................
August ................ .............................
September... _______________________

Theyeaq..     ... ______ . .................

Discharge in second-feet

Maximum

13,800
4,470

6,740 
8,410 

53,600 
58,100 
38,800 
16,400 
4,660

58,100

4,850 
4,290

16,600 
27,300 
26,000 
10,500 
4,110 
4,950

27,300

4,660 
3,860 
3,010

4,290 
12,400 
53,600 
58,100 
22,700 
12,000 
6,020

58,100

16,400 
4,010

13,100 
18,900 
26,900 
16,400 
4,470 
3,290

26,900

3,290 
3,140

10,666 
22,200 
38,100 
39,600 
21,400 
12,900 
6,870

39,600

Minimum

4,660 
2,880

2,630 
3,770 
8,160 

25,100 
15,900 
3,610 
3,010

3,770 
2,750

5,050 
13,500 
11,900 
4,470 
2,100 
2,320

3,150 
2,690

2,880 
3,610 

11,000 
23,900 
10,400 
3,660 
3,360

3,510 
2,760

3,140 
6,870 

16,900 
4,110 
1,730 
1,540

2,300 
2,170

2,560 
4,660 

14,000 
22,800 
6,760 
3,770 
3,290

Mean

6,980 
3,410 

"2,700 
«2,700 
«2,600 

3,350 
5,660 

28,400 
42,800 
21,600 

7,510 
4,000

11,000

4,340 
3,630 

"2,550 
«2,650 
 2,500 
"2,950 
10,400 
19,200 
17,800 
6,930 
2,660 
3,670

6,600

3,890 
3,200 
2,460 

«2,500 
«2,550 

3,400 
8,480 

33,500 
41,400 
15,700 
6,730 
3,960

10,600

5,540 
3,290 

«2,560 
 2,300 
"2,400 
"2,690 

6,970 
12,800 
21,500 
8,910 
2,740 
1,990

6,150

2,710 
2,690 

 2,580 
 2,650 
 2,850 

4,920 
9,270 

23,000 
82,100 
12,500 
8,710 
4,040

9,000

Bun-oft* in 
acre-feet

429,000 
203,000 
166,000 
166,000 
150,000 
206,000 
337,000 

1,750,000 
2, 650,  00 
1,330,000 

462,000 
238,000

7,990,000

267,000 
216,000 
157,000 
157,000 
139,000 
181,000 
619,000 

1,180,000 
1,060,000 

426,000 
164,000 
218,000

4,780,000

239,000 
190,000 
161,000 
154,000 
142,000 
209,000 
505,000 

2,060,000 
2,460,000 

965,000 
414,000 
236,000

7,720,000

341,000 
196,000 
167,000 
141,000 
133,000 
166,000 
415,000 
787,000 

1,280,000 
548,000 
168,000 
118,000

4,450,000

167,000 
160,000 
156,000 
163,000 
164,000 
303,000 
652,000 

1,410,000 
1,910,000 

769,000 
586,000 
240,000

6,630,000

1 Estimated.
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Monthly discharge of Colorado River near Fruita, Colo,, for 1907 1923 Continued

Month

1916-17 
October ___________________________
November _________________________

January...... ___________ _____ , _____

March. ___________________________
April....................................................

June. ______________________ . ___
July.. _..._._._....._._.... ....___.._.._._..__ ____.
August. ___________________________
September _________________________

The year..      __   __ . _ .. ...............

1917-18 
October- _     ___   _ . ______________

December _________________________
January

March. ___________________________
April.. ......... ___ _._____.   __....._.._......_

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

September __ . ___________ ..... _ . _ .........

The year.              .    ............

1918-19

November __ . _______________________

January _____________________ . ..........

March. .  ....................   .....................
April.. __._.......... _.. .._ -...._ _._   

June. ____________________________
July

1919-20

November ...............................................

January
February.. ___________________________

April............1........................................

July.....................................................

September _    ..    ... ___ ....... _________

The year.-...- ___ . _______________
1920-21

March. ........ .._..-.... .............. ................
AprU.. ..................................................

July..............  ....................................

September. _________________________

Discharge In second-feet

Maximum

14,000 
4,860

Minimum

3,610 
3,290

i «
i

6,060 _______
16,500 
43,300 
62,500 
43,300 
12,800 
4,300

62,500

3,200 
3,200

3,370
7,140 
9,100 

32,100 
56,200 
18,700 
4,720 
6,880

56,200

3,910 
3,720 
3,370

6,020 
17,600 
32,200 
27,200 
8,380 
7,260 
3,910

32,200

3,020 
3,100

4,300 
7,000 

77,100 
71,100 
28,800 
9,940 
3,910

77,100

4,720 
4,290

3,720 
4,860 
8,160 

56,100 
81,100 
25,600 
14,700 
9,710

81,100

3,290 
9,710 

22,200 
12,100 
3,200 
2,730

2,580 
2,730*

2,580 
4,510 
8,510 

19,700 
4,100 
1,690 
1,800

1,690

2,880 
2,880 
2,300

1,980 
3,540 

12, 800 
8,680 
2,650 
1,270 
1,350

1,270

1,850 
2,430

2,250 
2,860 
8,090 

28,800 
8,090 
3,540 
2,580

1,850

3,040 
3,040

2,580 
2,880 
3,200 
6,380 

26,400 
8,450 
6,060 
2,580

Mean

6,460 
3,880 

 3,160 
 2,700 
 2,600 

2,820 
7,760 

21,900 
46,500 
21,900 
6,850 
3,330

10,800

2,880 
2,940 

"2,630 
 2,390 

2,710 
4,060 
6,420 

21,800 
37,400 
10,300 
3,130 
3,760

8,370

3,330 
3,330 
2,970 

 2,210 
 2,200 

3,620 
8,730 

21,000 
14,000 
5,410 
3,100 
2,260

6,020

2,300 
2,790 

 2,520,, 
 2,610 
-2,970 

2,950 
4,200 

41,500 
46,600 
14,800 
5,530 
3,090

10,100

3,590 
3,650 

« 2, 730 
« 2, 770 

2,830 
4,070 
4,960 

28,000 
52,800 
14,700 
7,680 
4,890

11,100

Run-ofl in 
acre-feet

397,000 
231,000 
194,000 
166,000 
144,600 
173,000 
462,000 

1,350,000 
2,770,000 
1,350,000 

360,000 
198,000

7,800,000

177,000 
175,000 
162000 
147,000 
161,000 
250,000 
382,000 

1, 340, 000 
2,230,000 

633,000 
.182, -000 
224,000

6,060,000

206,000 
198,000 
183,000 
136,000 
122,000 
223,000 
519,000 

1,290,000 
833,000 
333,000 
191,000 
134,000

4,370,000-

141,000 
166,000' 
155,000 
160,000 
171, 000 
181,000 
250.000 

2,550,000 
2,770,000 

910,000- 
340,000 
184,000-

7, 980,00fr

221,00& 
217,000 
168,000. 
170,000- 
157,000- 
250,000- 
295,000 

l,720,00fr 
3,140,000 

904,000- 
472,000- 
291,000-

8,000,000

> Estimated.
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Monthly discharge of Colorado River near Fruita, Colo., for 1907-1983 Continued

Month

1921-22 
October ________________ i _________
November. ___________________ . .........
December  ____ . ___________________

February _ ________________________
March. ...... ___ . ....................................

May  ..................................................
June. .. _   __ . ___________________
July........ ............. .............................
August.... _________________________
September...   _   __________________

The year. ..........................................

1922-23 
October.. _ . ___ ., ...................................

December _________________________
January ______   ..................................

March ____________________________
April....................................................
May.   .   .  ... .....--.  ............
June. ___________________________
July....   .  .... ........... ...............
Aagnst^
September .

Discharge in second-feet

Maximum

3,370 
3,720 
4,000 
3,540

6,150 
16,600 
53,100 
43,200 
14,700 
5,270 
3,720

53,100

2,600 
2,960 
3,240 
2,950 
2,660 
2,790 
8,780 

49,600 
45,900 
24,000 
9,660 
4,800

49,600

Minimum

2*730 
3,040 

  2,880

3,720 
16,200 
15,700 
3,370 
2,300 
1,860

1,860

1,930 
2,600 
2,280 
2,050 
2,180 
2,080 
2,600 
8,440 

27,000 
6,110 
3,670 
2,600

1,930

Mean

3,050 
3,410 
3,280 
2,590 

-2,390 
3,730 
6,550 

32,000 
30,600 
7,000 
3,740 
2,500

8,430

2,130 
2,800 
2,660 
2,560 
2,390 
2,420 
4,620 

25,800 
36,900 
14,900 
6,720 
3,?80

8,990

Run-off in 
acre-feet

188,000 
203,000 
202,000 
159,000 
133,000 
229,000 
390,000 

1,970,000 
1, 820, 000 

430,000 
230,000 
149,000

6, 100, 000

131,000 
167,000 
164,000 
157,000 
133,000 
149,000 
275,000 

1,590,000 
2,200,000 

916,000 
413,000
moeo

6, 520, 000

> Estimated.

COIOEADO EIVEE HEAR CISCO, UTAH

LOCATION. About sec. 7, T. 23 S., R. 24 E., at Dewey Ferry, 14 miles southeast 
of Cisco, Grand County. Dolores River enters three-quarters of a mile 
upstream.

DRAINAGE ABEA. 24,100 square miles (measured on base maps of Utah and 
Colorado).

RECORDS AVAILABLE. November 10, 1914, to September 30, 1917; October 1, 
1922, to September 30, 1927. From October 1, 1913, to November 10, 1914, 
station maintained 25 miles downstream air. Moab; flow at two points practi­ 
cally comparable.

GAGE. Continuous water-stage recorder at present site; staff and chain gages 
at Moab.

CONTEOL. Somewhat shifting.
EXTREMES OF DISCHARGE. Maximum discharge during period, 76,800 second- 

feet at 9 p. m. June 19, 1917; minimum discharge, 866 second-feet Septem­ 
ber 4, 1924.

DIVERSIONS. Practically no water diverted from Colorado River between Fruita 
and Cisco stations.

ACCURACY. Records good, except those for months for which mean discharge 
was estimated, which are fair.
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Monthly discharge of Colorado River near Cisco, Utah, for 191S-W11 and 198S-1937

Month

1913-14 
October _ .. ______  . _______________

December _____ ,*_"_" ___ _  ______________

April.....................................................
May.....................................................
June. ________ , __________________
July _______ ___ . . .

September _________________________

The year _______________________

1914-15

December _ . _______________________
January __ . . _ ....

March __   ________________________
April.. . . _ _ ..
May.....  -._. - ...._...--__...... .......___ 
June ____________________________
July- .........--.......................................

September. ________________________

The year     _ . _ .. __ ... ....................

1915-16 
October __ . _______________________

January _   ________________________

April.....................................................

June. ___ . _______________________
July. . _ .

September... ............................................

The year ______________________
1916-17 

October __ r ______________ . _______ ....
November.. _______________________

February.   _   .. ....................................
March ___ - ............................................
April....................................................
May.       .......... _ . ______ . __ .. .........

July-..........................................,...  ... .

The year  ..   ....................................
1922-23 

October ..................................................
November. .. _______________ £ .......... . ...
December _______________ .. __ ......

February- _________________________
March. ___________________________
April....................................................
May......    ..  .......  .............  .....
June -..... .-... ............ ..  ..................
July................................... ...... . .....
August ....    ...................................

The year ____ . ___________________

Discharge in second-feet

Maximum

4s 700 
4,240 
3,190 
6,400 
8,350 
5,300 

14,100 
58,800 
65,600 
29,200 
13,800 
6,940

65,600

13,800 
4,660 
2,880

3,970 
17,700 
25,600 
33,600 
19,400 
4,820 
4,640

33,600

3,340 
3,560 
2,940

16,100 
30,900 
46,900 
41,600 
23,700 
17,300 
6,600

46,900

14,200

5,580 
19,800 
54,700 
73,200 
53,700 
13, 100 
5,340

73,200

2,780 
3,590 
3,770 
4,000 
3,070 
3,220 

12,200 
47,100 
44,200 
27,100 
13,300 
7,040

47,100

Minimum

3,640 
3,040 
1,560 
1,650 
1,950 
2,050 
4,400 

10,500 
28,600 
12,000 
4,660 
3,660

1,560

3,660 
2,800

2,200 
3,840 
8,560 

19,900 
5,260 
1,670 
1,520

2,380 
2,290

2,750 
6,080 

17,300 
24,200 
8,270 
4,760 
3,760

3,870

3,550 
10,800

12,800 
3,760 
3,040

111 "

2,870 
2,400 
2,400 
2,200 
2,460 
3,330 

11,900 
29,500 

7,680 
4,830 
3,770

Mean

4,050 
3,610 
2,310 
2,930 
2,730 
3,640 
9,810 

33,800 
47,200 
18,400 
8,120 
4,460

11,800

6,080 
3,520 
2,350 

 2,120 
 2,540 

2,870 
9,710 

18,200 
26,000 
10,000 
3,000 
2,170

2,790 
2,770 
2,530 

  2, 960 
 3,240 

6,870 
12,700 
27,300 
33,800 
13,900 
10,300 
4,810

10,300

6,890 
 3,460 
 2,710 
 2,000 
 2,500 

3,140 
8,910 

24,700 
55,500 
24,600 
6,870 
3,890

12,100

2,250 
3,160 
3,070 
2,990 
2,780 
2,790 
7,250 

28,500 
37,100 
16,900 
8,520 
5,000

10,000

Run-off in 
acre-feet

249, 000 
215.QOO 
142,000 
180,000 
152,000 
224000 
584,000 

2,080,000 
2,810,000 
1,130,000 

499,000 
265,000

8,530,000

374,000 
209,000 
144,000 
130,000 
141,000 
176,000 
578,000 

1,120,000 
1,550, 000 

615,000 
184,000 
129,000

5,350,000

172,000 
165,000 
156,000 
181,000 
186,000 
422,000 
756,000 

1,680,000 
2,010,000 

855,000 
633,000 
286,000

7,500,000

424,000 
206,000 
167,000 
123,000 
139,000 
193,000 
530,000

i; 520, ooo
3,300,000 
1, 510, 000 

422,000 
231,000

8,760,000

138,0 
188,000 
189,000 
184,000 
154,000 
172,000 
432,000 

1,750,000 
2,210,000 
1,040,000 

524,000 
298,000

7,280,000

  Estimated.
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Monthly discharge of Colorado River near Cisco, Utah, for 1918-
Continued

Month

1923-24 
October.. __________________________
November ______________________ ' .....

January . ,

March __________ . ________________
April ..

July...... -........_._...--. .....__..............__._.._
August _ .. _________________________

The year ______________________

1924-25 
October ________ . __________________
November _________________ , ________
December __________________________

February.
March... __________________________

May..    .. _ ... _ ..... ______ ........ _ .. .....
June .......
July.. ....     .     .   .   _..    

September. ..............................................

The year.   _     .... ______ . ...........

1925-26

November.. ___ . ____________________
December. ...............................................
January...   _____ ..   ... ..........................

March. __ ________________________

June.... .................................................
July.....................................................
August  ... ...........-  .............................
September _______ ' _______________ '. ....

The year... __    .    ____ .... ...........

1926-27 
October ___________________________
November.. _______________ . ................

January... ...............................................

March. ___________ , ______________
April.....................................................
May _____________________________

July.... __________________________
August ___________________________

Discharge in secoad-feet .

Maximum

5,590 
7,020 
3,590 
2,880

3,180 
18,000 
33,100 
49,900 
15,200 
2,850 
7,840

49,900

3,960 
3,530 
3,260

6,090 
13,400 
25,900 
27,700 
13,300 
7,910 

10,900

27,700

13,000 
4,890 
3,350

2,740 
5,060 

25,100 
47,500 
46,800 
22,700 
5,500 
1,940

47,500

4,520

5,750 
27,700 
48,400 
42,800 
36,000 
11,500 
21,900

48,400

Minimum

4,130 
3,260 
2,460

2,430 
2,450 
9,830 

16,400 
2,870 

958 
866

866

2,070 
2,580

2,560 
6,040 

10,200 
12,800 
4,360 
2,880 
4,130

3,270 
3,140 
3,540

2,100 
2,220 
3,290 

13,400 
17,800 
5,000 
1,670 
1,460

2,580

2,610 
5,200 

19,800 
25,800 
7,440 
4,000 
3,920

Mean

4,880 
4,090 
3,150 
2,440 

 3,280 
2,770 

10,400 
25,500 
29,600 
7,650 
1,830 
2,060

8,140

3,200 
3,190 
2,430 

  2,200 
 2,600 

3,560 
9,490 

17,800 
18,500 
8,920 
5,000 
6,290

6,930

5,170 
3,760 
2,830 

  -2,240 
2,430 
3,330 

12,900 
27,400 
31,800 
12,000 
3,420 
1,690

9,050

3,430 
"2,900 
« 2,820 
« 2,660 
  2,830 

3,390 
10,500 
33,700 
31,600 
14,300 
7,470 
8,870

10,400

Boo-off in 
acre-feet

300,000 
243,000 
194,000 
150,000 
189,000 
170,000 
619,000 

1,570,000 
1,760,000 

470,000 
113,000 
123,000

5,900,000

197,000 
190,000 
149,060 
135,000 
144000 
219,000 
565,000 

1,090,000 
1,100,000 

548,000 
307,000 
374,000

5,020,000

318,000 
224,000 
174,000 
138,000 

, J35.QOO 
205,000 
768,000 

1,680,000 
1,890,000 

738, COO 
210,000 
101,000

6,600,000

211,000 
173,000 
173,000 
164,000 
157,000 
208,000 
625,000 

2,070,000 
1,880,000 

879,000 
459,000 
528,000

7,630,000

> Estimated.

JSFOBTH INLET TO GRAND LAKE AT GKABTD LAKE, COLO.

LOCATION. In sec. 5, T. 3 N., E. 75 W., 100 yards above Grand Lake, in Grand
County.

DRAINAGE ABBA. 47 square miles (measured on topographic map). 
EBCOBDS AVAILABLE. August 1, 1905, to December 31, 1908, and October 1,

1910, to September 30, 1912. 
CAGE. Vertical staff.
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CONTROL. Somewhat shifting at long intervals. 
EXTBEMES OP DISCHAEGE. Records too fragmentary to determine. 
DIVERSIONS. Water diverted for irrigation of small area above station. 
ACCURACY. Gage read at irregular intervals. Hating curves fairly well defined. 

Records fair.

Monthly discharge of North Inlet to Grand Lake at Grand Lake, Colo., for 1905 1908
and 1910-1912

Month

1905 
August- ___ . _______________________
September _____________________ . ......

1905-6

December _________________________
January- __________________________
February __ .. ..........................................

Aprfl.  .. ...... ............. ............................
May.....................................................
June    ______   __________________
July......................................................

The year. ___ . __ . __________ . ........

1907 
March.. _ .... __   ....................................
April .    .. .. ....... ..  ............

1907-8 
October ______ * ....................................
November..... ..... ...................................
December-    __ .. __ . .............................

February .................................
March... _________________________
April ___________________ ..
May-  .-.... . .... .. ...........-............
June.   _____________________ , ___ .
July..................;...................................
August.. _________________________
September.. ___ . ____________________

The year. __ . __________________

1908 
October _______ . ___________________
November. .. _______________
December ________________________

1910-11 
October ____________ __ . .
November... ____________ ___ . .
December _________________ . ...
January. ________________________ .....
February.. _____________ . . ..
March.. _ . _ ___ . _
April........  -......   . ........-......-..
May __________________________
June-               ....   _____ . ...........
July     . .   .      .... ....

September.   ___________________ ...

The year. ........................................

Discharge in second-feet

Maximum

60
17

14 
11 
11

321 
644 
317

70
125

19

4

205

35 
20

69 
340
775 
400 
115 
35

775

Minimum

17
7

7 
9
7

45 
200

42 
60

17

4

16
16

38 
205 

62 
28 
19

Mean

33.7 
10.7

8.2 
10.7 
7.6 

«6 
« 5 
«5 

«18 
185 
351 
322 

"100 
«20

87.0

30
85.1 

103

17.7 
10 
4 
5.5 
5.5 
7.0 

35 
58 

125 
110 
80 
25

404

15 
8 
6

22.6 
18.5 

«10 
"6 
«6 
"6 
24.2 

200 
492 
168 
52.1 
24.2

84.8

Run-off in 
acre-feet

2,080 
637

504 
637 
467 
369 
278 
307 

1,070 
11,400 
20,900 
19,800 
6,150 
1,190

63,100

1,910 
5,060 
6,330

1,090 
595 
246 
338 
316 
430 

2,080 
3.530 
7,440 
6,760 
4,920 
1,490

29,300

922 
476 
369

1,390 
1,100 

615 
369 
333 
360 

1,44D 
12,300 
29,300 
9,720 
3,200 
1,440

61,600

  Estimated.
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Monthly discharge of North Inlet, to Grand Lake at Grand Lake, Colo., for 1905-1908 
and 1910-1912 Continued

Month

1911-12 
October __________________________
November _________________________
December.... ...   ____________________

February __________________________
March ___________________________
April _____________________________

June.. ____________________________
July......................................................

September __ . _______________________

The year .

Discharge in second-feet

Maximum

33

40 
220 
602 
490 

. 240

602

Minimum

8 
30 

188 
220 
35

Mean

24 
"15 
«10 
«6 
"5.4 
 5.0 
14.8 

113 
442 
329 
107 
30

91.8

Run-off in 
acre-feet

1,480 
893 
615 
369 
259 
307 
881 

6,950 
26,300 
20,200 
6,fi80 
1,790

66,|j»

o Estimated.
NOTE. Records fragmentary during 1908, mean discharge based on flow of Colorado River near Orand 

Lake.
GRAND LAKE OUTLET AT GRAND LAKE, COLO.

LOCATION. In sec. 6, T. 3 N., R. 75 W., at footbridge at outlet of Grand Lake, 
half a mile south of Grand Lake post office, Grand County. No tributary 
between lake and mouth of North Fork of Colorado River.

DRAINAGE ABBA. 79 square miles (measured in topographic map).
RECORDS AVAILABLE. August 1, 1904, to September 30, 1909, and October 1, 

1910, to September 30, 1913.
GAGE. Vertical staff.
CONTROL. Practically permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded, 4.6 feet June 19 and 20, 

1909 (discharge, 1,220 second-feet); minimum stage, 1.15 feet from Decem­ 
ber 5-24, 1907 (discharge, 3 second-feet).

ICE. Stage-discharge relation practically unaffected by ice.
REGULATION. Flow partly regulated by Grand Lake, which has an area of 700 

acres.
ACCURACY. Gage read once daily. Rating curve well defined. Records good.

Monthly discharge at Grand Lake Outlet at Grand Lake, Colo., for 1904-1909 and
1910-1913

Month

1904

September _    ... __________________ ....
1904-5 

October . ......  .  .....  ................ ..... 

December ....
January __       .....  ... r . .....................

TWTarpli
April.-..-....-......-...................... ...........
May-            ,  --  -
June ____________________________
July.-.......-..  ................... ,......... .. 

September.        ...             .    ...
The year    .          __ . __ . _____  

Discharge in second-feet

Maximum

148 
173

47
21

Minimum

83 
34

23 
10

49 
416 

1,150 
563 
159 
41

11 
52 

489 
170 
44 
15

Mean

109 
63.7

36.3 
13.4 

"10 
«9 
"9 

  10 
22.7 

168 
785 
267 
76.2 
23.7

1.150 -     -   .. 119

Run-Off in 
acre-feet

6,700 
^790

2,430 
7S7 
615 
553 
500 
615 

1,350 
10,300 
46,700 
16,400 
4, $80 
1,410

86,100

<> Estimated.

46018 2
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Monthly discharge at Grand Lake Outlet at Grand Lake, Colo., for 1904-1909 and
1910-1913 Continued

Month

1905-6

November  ________________________

Apia.. ..................................................
May. __     ________ .. _____________

July

1906-7

April.....................................................

June ____    __________________ : .........
July....  . ._.-.-.    _ -.._........_.._.. __

September .  .....  .......  .......................

The year.. ........................................
1907-8 

October _ ... ___________ . ......................

January ..................................................

April........         ._,..._..  ..  __  

July...... .......... ......... ................ .............
August _____________________________
September. _______ . _________________ .

The year ______________________ _.
1908-9 

October ..................................................

February __ .. ________ ______________
March. ___________________________
April.      .._._..___ _  ,._         _.

July,  ...................... ...... ...........     . 

1910-11 
October _____________ __ .. .. __ .... ......

December ______________ ______ ::: .......

February ______________ ... r ________ :,:
March. ___________________________
April _________________ t. _________
IVI&y

July,..     ......        .        :._

September. __ .....' _ _____ .. .... ..." --------

The year-.--.... _ ....... _ ........ __ _ _ -

Discharge in second-feet

Maximum

17

131 
659 

1,100 
670 
174 
145

1,100

106 
33 
14 
11 
12 
28 
84 

456 
1,030 
1,040 

358 
74

1,040

61 
20
5.5 
7.5 
7.5 
7.5 

119 
263 
656 
333 
297 
77

656

32 
18 
13 
13 
11 
9 

16 
297 

1,220 
1,140 

156 
170

1,220

15 
  105 

 - - 482 
870 
550 

, . 130 .
53

870

Minimum

12

3
56 

346 
174 
40 
33

28 
14 
9  7 

7 
7 

20 
28 

159 
379 

74 
28

7

20 
4.6 
3.0 
6.0 
6.0 
6.0 
6.0 

38 
184 
119 
97 
27

3

16
11 
11 
9 
9 
6 
9 

16 
170 
170 
87 
38

6

10
15 
79 

350 
140 
53 
25

Mean

14.7 
 11 
  10 

0 8 
«7 
«6 
40.6 

296 
628 
402 
107 
79.2

135

48.5 
21.0 
11.2 
8.3 
9.4 

13.3 
42.9 

147 
685 
698 
175 
41.3

159

34.9 
10.4 
3.4 
6.9 
6.6 
6.2 

47.3 
119 
424 
231 
174 
44.0'

92.5

21.5 
13.9 
12.0 
10.7 
9.9 
7.3 

11.0 
92.7 

805 
491 
127 
79.8

141

 38 
«20 
 17
 12
a 12

11.5 
35.4 282 - 

832 - 
268 
79.3 
39.6

Run-off in
acre-feet

950

615 
492 
389 
369 

2,420 
18,200 
37,400 
24,700 
6,580 
4,710

97,400

2,980 
1,250 

689 
510 
522 
818 

2,550 
9,040 

40,800 
42,900 
10,800 
2,460

115,000

2,150 
619 
209 
422 

  381 
384 

2,810 
7,320 

25,200 
14,200 
10, 700 
2,620

67,000

1,320 
827 
738 
658 
548 
446 
655 

5,700 
47,900 
30,200 
7,810 
4,750

102, m

2,340 
1,190 
1,040 

738 
666 
707 

2. 110 
17,300 
37,600 
16,500 
4.880 
2,360

121 87,400

> Estimated.
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Monthly discharge at Grand Lake Outlet at Grand Lake, Cofa., for 1904-190& and
1910-1913 Continued

Month

V-

1911-12

November.. ________________________
December _____________ _____________

February ____________________________

April.....................................................

June. _______________________ . ___
July......................................................

September _________________________

The year   ..    _    ..    __   ...........

1912-13 
October _____________________ ___ ....
November.. __ _____ ' _______________ .

February. ________ _______ ___ ___ _  ...

April.. _____________________ ..........
May... .... ________ '.' _____ : ________
June. ____________ ... ______________
July......................................................
August _____ __________________ __ .'...

Discharge in second-feet

Maaannnn

95 
27

310 
1,150 

750 
390 

63

1,150

35
21

85 
880 
880 
440 
95 
65

' 880

Minimum

29 
15

21 
260 
370 
60 
35

23 
12

'5 

107 
244 
101 
36 
39

Mean

56.3 
19.6 

«12 
«10 
«11 
"11 
«13 
14a 
830 
520 
183 
42.3

155

28.7 
15.6 

-10 
«» 
«8 
«7 
32.3 

281 
398 
183 
86. 6 
45

90

Buh-6ffin 
acre-feet

3,460 
1,170 

738 
615 
633 
670 
774 

8,610 
49,400 
32,000 
11,300 
2,620

112,006

1,760 
928; 
615 
55$ 
444 
430 

1,930 
17,300 
23,700 

'; 11,300 
- , 3,480 

2,680

65,100

1 Estimated.

FBASEE EIVEB NEAR WEST PORTAL, COIO.

LOCATION. In NE. % sec. 4, T. 2 S., R. 75 W., a quarter of a mile from Vasquez 
siding on Denver & Salt Lake Railroad and \% miles northwest of West 
Portal, Grand County. Nearest tributary, Buck Creek, enters 1 mile 
upstream. During parts of 1907, 1908, and 1909, a station wag maintained 
2 miles upstream at a point just below mouth of Jim Creek.

DRAINAGE AREA. 28 square miles at regular station (measured on topographic 
map) and about 24 square miles at upper station.,

RECORDS AVAILABLE. June 1, 1907, to November 14, 1909; October 1, 1910, 
to September 30, 1927.

GAGE. Friez water-stage recorder used since June 3, 1916, except during winter, 
when staff gage at railroad bridge 1 mile upstream is used. Prior to that, 
date, staff gage attached to bridge half a mile above railroad bridge was used.

CONTROL.: Fairly permanent. ..'...'
EXTREMES OP DISCHARGE. Maximum discharge recorded; 820 second-^eet Ott 

9 p. m. June 13, 1918 (gage height, 2.9 feet); minimum discharge, 2 second- 
feet March 30, 1912 (gage height, 0.60 foot).

DIVERSIONS. Berthoud ditch diverts water to Clear Creek. (See p. 49 for 
amount diverted each year.)

ACCURACY. Gage heights from continuous.jecords since .1916; rating..e^rve* 
well defined. Records since 1916 excellent except during winter, for which 
they are fair; prior to 1916 records fair.

COOPERATION. Since 1925 station maintained in cooperation with State engineer,. 
who furnished complete records.
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Monthly discharge of Fraser River near West Portal, Colo., for 1907-1909 and
1910-1927

Month

1907

July.......   _..  .  __    ____ . .__
August ________________________ . _ .

1908

July................  ...................................
August
September ________________________ .

1908-9 
October 1-14 ____________________ . ....
July
August _ __________ ______________
September ______ ,. _________________

1909

1910-11

January.. . . . . ..... .... .... ..

March..... ______ .. ___ ,. _ .. ____ . ......
April...... _     ..    ....... .      
May....  ....................... ........ ...............

July.-.  ........... ....... .............-..-........ 
August .. .... .. ... ... .......... _
September.......   .....    .     . ..................

The year. ..........................................

1911-12 
October .. _ _ _ .. ___ i .....................
T){wwMfa)iaf>

January . . ... ..... ... ... .... ......... ...

April................   .     ...........................

July

September ...............................................

The year.                       

1912-13

April ...... ... .. .............. ....... _ ............ _
May..............  ................ .. ..-.........-.

July .. . ... _ ............

September _ . _ . ___   .... _   . ..................

The year                       

Discharge in second-feet

Maximum

250 
200
49

95 
238 
108 
55 
25

20 
420 
115
72

47 
25

34 
192 
234 
234 
60 
44

234

31

300 
119 
42

30

230 
208
79 
50
57

298

Minimum

35 
75 
15

25 
76 
55 
33 
20

20
72 
47 
47

23
23

14 
8 

97 
57 
38 
25

..... _ .. ..

19

93 
30 
20

4

18 
79 
53;»
26

Mean

160 
100 
30.0

53.5 
173 
72.9 
42.2 
23.1

20.0 
175 
63.1
57.1

29.2 
23.6

12
8 
8 
7 
6 

10 
28.4 
85.4 

173 
98.8 
46.4 
32.2

43.2

23.7 
15.0 
9.0 
8 
8 
7 
9 

80 
250 
166 
59.8 
28.7

55.5

16.9 
12.0 
8 
7 
6 
6 

12 
8LO 

131 
65.4 
32.7 
87.3

34.7

(

Run-off in 
acre-feet

9,590 
8,600 
1,870

3,290 
10,300 
4,480 
2,600 
1,370

555 
10,800 
3,880 
3,400

1,800 
655

738 
476 
492 
430 
333 
615 

1,690 
5,250 

10,300 
6,080 
2,860 
1,920

31,200

1,460 
893 
553 
492 
460 
430 
536 

4,920 
14,900 
10,200 
3,680 
1,710

40,200

1,040 
714 
492 
430 
333 

.369 
714 

4,980 
7,800 
4,020 
2,010 
2,220

25,100
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Monthly discharge of Fraser River near West Portal, Colo., for 1907-1908 and 
1910-1987  Continued

Month

1913-14

December _ ..... _________________ . .......

February _ ________________________
March.. ___________ _  ___________ . .....
April.....................................................

July......................................................

The year.    .....                .. ...

1914-15

December   ...   ____ ....    _______   .....

February.... ............................................
March.. ____ . _____________________

June   _______ '. ...................................
July...  ........................ ............. ...........

September   ________________________

The year.   .......       ....         _ ..

1915-16

November... ............................................
December....... .........................................

February    ________________________
March   __    , _____   _________ , ......
April ............. ..........  ..-......................

July......................................................

September    .   _____ ..... ____________

The year _______________________

1916-17 
October ________ . ..................................
November. _____ . __________________

January ___________________________
.February.. _________________________
March.. __________________________
April..... ...............................................

July _ ..  ..  ......... .......  .. ....
August.-        ________    .. _..-_-_         ._.__..
September _________________________

The year .. ....  . .  ......................

1917-18

November. ..............................................
December __________________________
January ___________________________
February.. _________________________

April....  ...................................... _ ....

June _____________________________
July................ ........ ............................

eptember... ________________________

The year...... .......................................

Discharge in second-feet

Maximum

57 
28

14
415 
507 
184 
82 
46

507

26 
20

6 
69 

141 
609 
275 
81 
36

609

20 
20 
14 
12 
11 
10 
74 

260 
230 
109 
56 
30

260

22 
21 
13 

9 
9 
7 

21 
43 

320 
254 

73 
29

320
-

10 
6 

23 
39 

199 
622 
161 
50 
28

622

Minimum

16 
13

7 
9 

199 
69 
40 
26

20
5

4 
6 
8 

84 
62 
25 
20

16 
13 
12 
9 
9 
7 
8 

74 
111 
43 
26 
19

7

16 
17 

6 
6 
4 
5 
5 

11 
42 
80 
29 
15

6 
6 
6 

26 
41 

151 
48 
24 
15

Mean

3LO
17.5 
9 
7.4 
7.6 
6.3 

10.1 
130 
327 
99.8 
55.2 
30.2

6LO

22.6 
11. 1 
40 
40 
40 
49 

22.2 
72.2 

305 
153 
38.8 
243

55.5

16.1 
15.5 
12.4 
10.8 
9.7 
7.6 

20.8 
130 
157 
65.2 
41.3 
22.8

42.5

18.7 
15 
10 
7.4 
6.1 
5.8 
9.6 

31.2 
211 
139 
46.6 
19.2

43.5

13 
11 
9 
6.4 
6.0 

13.6 
30.3 

122 
354 
96.2 
35.3 
23.1

60.1

Run-off in. 
acre-feet

1,910 
1,040 

£5$ 
455 
422 
387 
601 

7,990 
19,600 
6,140 
3,390 
1,800

44,200

1,390 
660 
246 
246 
222 
29» 

1,320 
4,440 

18,100 
9,410 
2,390 
1,450

40,200

990 
. 932 

782 
664 
587 
467 

1,240 
7,990 
9,340 
4,01ft 
2,640 
1,360

30,800 

1,190m
615 
455 
839 
35T 
571 

1,920 
12,609 
8,550 
2,870 
1,140

31,600

79» 
655- 
55* 
384 
33$ 
836- 

1,8007,m>
21,100 

5,920> 
2,170 
1,370

43,400
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Monthly discharge of Fraser River near West Portal, Colo., for 1907-1909 and 
1910-1927  Continued

Month

1918-19 
October ______________________ . ........
November. ______________ ... . .....
December ____________________ . ........
January   .     ____________________
February- _________________________

May.....................................................

July.....................................................
August
September.. _________________ ______

The year ...........................................

1919-20 
October ___________________________
November. ..............................

February.. ___________ ____ . .
March. ___________________________

July

1920-21 
October ..................................................

January ..................................................

AptSl.. ..................................................

June.   __  . ..... -..-. ..- .-...............
July-.  ........................... .....................
August.. __________________________

The year ____ _____ ". __________ ...

1921-22 
October _________________________ ...
November. ..............................................

January ..................................................
February- _ ..............................................
March ...................................................
April.... __________________________
May  .................... ..............................

July.   ....... ............... ..........................

September ____________________ . .........

The year _______________________

1922-23 
October _ ... . __ ... _________ .. .... . _
November.. ________________________
December. ______________ _ _ __ .

March.. ________________ ..................
April-..           __ .......................

July ....
August ______________________ ...........
September _________________________

The year   ...     ... __________ .. _ ...

Discharge in second-feet

Maximum

41 
38 
12 
8.3 
7.8 
8.0 

62 
156 
118 

81 
60 
36

156

21 
18 
10 
8 

12 
8 

11 
226 
288 
168 

56 
34

288

29 
31

12 
18 

307 
473 
162 

52 
38

473

21 
23 
15 

7 
8 
8 
8 

230 
267 

90 
33 
26

267

17
17

16 
200 . 
423 
154 
56 
31

423

Minimum

21 
12 
8.3 
7.0 
6.2 

  6.0 
8.0 

33 
70 
40 
21 
17

6

12 
9 
8 
7 
7 
6 
6 

12 
129 

54 
32 
21

6

13 
12

7 
13 
15 

170 
45 
25 
18

14 
8 
4 
5 
6 
3 
3 

14 
95 
28 
22 
13

3

12

17 
161 
43 
28 
18

Mean

26."s 
19.9 
9.71 
7.80 
6.77 
6.18 

23.1 
85.5 
95.9 
53.5 
34.0 
24.2

32.8

17.0 
11.8 
8.7 
8.0 
9.2 
6.3 
7.4 

72.5 
* 198 

92.0 
45.0 
25.6

41.8

15.7 
18.5 
8.6 
7 
6 

10.7 
14.5 

118 
304 
88.7 
36.4 
24.1

54.4

16.2 
15.0 
9.2 
6. 2 
6.5 
5.3 
6.5 

89.5 
170 
48.3 
27.5 
17.2

34.8

13.3
14.5 
9 
8 
8 
7 

10.3 
76.3 

240 
92.4 
40.6 

221

45.1

Run-off in 
acre-feet

1,620 
1,180 

597 
480 
376 
380 

1,370 
5,260 
5,710 
3,290 
2,090 
1,440

23,800

1,050 
702 
535 
492 
5C9 
387 
4-30 

4,4^0 
11,800 
5,660 
2,770 
1,520

30,300

9f5 
1,100 

529 
430 
333 
C58 
863 

7,260 
18,100 
5,450 
2,240 
1,430

39,400

996 
893 
566 
381 
361 
326 
387 

5,500 
10, 100 
2,970 
1,690 
1,020

25,200

818 
863 
553 
492 
444 
430 
613 

4,690 
14,300 
5,680 
2,500 
1,320

32,700
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Monthly discharge of Fraser River near West Portal, Colo., for 1907-1909 and 
1910-1927  Continued

Month

1923-24

May _ --

The year. ______ ..   _____________

1924-25

Ivl&rcfa.
April     -   .     - -  .   -

July:-                         .   

The year..... ____ ...... ___ ... ___ . .......

1925-26

The year............       __    ....... ...

1926-27

April..                       

July.                      ...

Discharge in second-feet

Maximum

31

13 
10 
7.1 

13 
166 
388 
110 
33 
17

388

21 
16 
12 
10 
10 
13 
52 

180 
196 
98 
53 
96

196

31 
25 
15 
8 

11 
10 
52 

220 
349 
227 
65 
26

349

23 
22 
11 
8 
8 

10 
43 

176 
184 
128 
71 
53

184

Minimum

14

10 
6.8 
6.5 
6.2 

17 
117 
34 
14 
12

6.2

11 
10 
10 
9

11 
44 
98 
31 
28 
28

24 
13
7 
5 
7 
8 
9 

49 
186 
59 
26 
19

5

13
10 "8 

7 
7 
7 
9 

53 
138 
51 
29 
28

7

Mean

20.1 
14.0 
13.3
11.7 
8.22 
6.56 
7.90 

98.1 
223 
61.8 
22.8 
14.6

41.8

15.6 
13.5 
10.6 
9.61 
8.11 
8.0 

31.5 
85.1 

147 
61.3 
34.3 
46.0

39.3

25.9 
18.6 
11.0 
6.35 
7.79 
9.06 

20.2 
104 
249 
130 
45.1 
21.3

54.2

18.7 
12.7 
9.39 
7.13 
7.07 
8.03 

17.1 
118 
159 
79.6 
46.2 
37.4

43.5

Run-off in
acre-feet

1,240 
833 
818 
719 
473 
403 
470 

6,030 
13,300 
3,800 
1,400 

869

30,400

959 
803 
652 
591 
450 
492 

1,870 
5,230 
8,750 
3,770 
2,110 
2,740

28,400

1,590 
1,110 

676 
390 
433 
557 

1,200 
6,400 

14,800 
7,990 
2,770 
1,270

39,200

1,150 
756 
577 
438 
393 
494 

1,020 
7,260 
9,460 
4,890 
2,840 
2,230

31,500

NOTE. Monthly mean discharge during winter based on current-meter measurements, daily gage 
heights, and temperature records.

FRASER RIVER NEAR GRAHBY, COLO.

LOCATION. In sec. 5, T. 1 N., R. 76 W., at highway bridge 1 mile southeast of 
Granby. Nearest important tributary, Tenmile Creek, enters 2 miles 
downstream.

DRAINAGE AREA. 253 square miles (measured on base map of Colorado).
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RECORDS AVAILABLE. August 1, 1904, to September 30, 1909.
GAGE. Vertical staff at bridge.
CONTROL. Shifting during low water, due to presence of temporary dam 50 feet

below station. 
EXTREMES OP DISCHARGE. Maximum stage recorded, 6.85 feet on June 14 and

15, 1906 (discharge, 1,860 second-feet); minimum discharge occurred during
winter.

DIVERSIONS. Water diverted from Fraser River for irrigation of 9,300 acres. 
ACCURACY. Gage read once daily. Rating curves fairly well defined. Records

fair.

Monthly discharge of Fraser River at Grariby, Colo., for 1904-1909

Month

1904

1904-5

July....       -_..-.._-...-_..-___..__....._.

The year _______________________

1905-6

July.--....-....... _ .. __ . __ ...... __ ............
August _        ______________________

The year. ___ _ __________________

1906-7 
October ____________ _ _ . _ .... _ .

December ..... _____________________

March....     ..........................................
April..-....  .-....-.-.. . ..-......  . ..-...

July....... ..............................................
August _     ....... ..................................

The year.       ... _______ . ____ . ....

Discharge in second-feet

Maximum

470 
550

102

819 
1,590 

465 
179 
95

1,590

74

550 
1,000 
1,860 

630 
230 
210

1,860

155 
100

120 
340 

1,210 
1,610 
1,280 

340 
120

1,610

Minimum

128 
91

52

499
149 
74 
46

30

140 
630 
172 
125 
80

100 
50

100 
150 
650 
240 
120 
80

Mean

181 
158

84.9 
52 
45 
45 
40 
45 
90 

408 
1,030 

250 
110 
70.1

189

47 
45 
42 
40 
35 
38 

235 
568 

1,040 
357 
152 
112

225

110 
70.9 
45 
42 
40 
73 

190 
494 

1,180 
680 
175 
102

268

Run-off in 
acre-feet

11,100 
9,400

5,200 
3,090 
2,770 
2,770 
2,220 
2,770 
5,360 

25,100 
61,300 
15,400 
6,760 
4,170

137,000

2,890 
2,680 
2,580 
2,460 
1,940 
2,340 

14,000 
34,900 
61,900 
22,000 
9,350 
6,660

164,000

6,760 
4,220 
2,770 
2,580 
2,220 
4,490 

11,300 
30,400 
70,200 
41,800 
10,800 
6,070

194,000



RECORDS OF STREAM FLOW 249 

Monthly discharge of Fraser River at Grariby, Colo., for 1904-1909 Continued

Month

1907-8

December __________________________

February ' .
-March..... _________________________
April _______________________________

June ___ . _________________________
July-     .  ..  .    ..   .___..   .

The year.             .     .      

1908-9 
October _ -. __ ... ____________________

January--   ___ - ____________________

April.. ____ . _ ... __ ... __ ........ __ ..........
U&y........... ..........................................
June ____________________________
July....................................................

Discharge in second-feet

Maximum

80 
SO

105 
332 
950 
391 
190 
86

950

70

226 
810 

1,840 
1,510 

380 
226

1,840

Minimum

80

66 
83 

332 
140 
70 
50

46

83 
581 
226 
185 
120

Mean

80.0 
49.7 
45.0 
45.0 
37.6 
45.1 
90.6 

194 
580 
232 
123 
64.6

132

57.4 
49.6 
62.3 
45 
45 
45 
83.6 

473 
1,390 

653 
230 
167

275

Run-off in 
acre-feet

4,920 
2,960 
2,770 
2,770 
2,160 
2,770 
5,390 

11,900 
34,500 
14,300 
7,560 
3,840

rfl5,800

3,530 
2,950 
3,210 
2,770 
2,500 
2,770 
4,970 

29,100 
82,700 
40,200 
14,100 
9,940

199,000

NOTE. Whiter means discharge from 1905 to 1907 estimated; for 1908 and 1909 mean discharge based ou 
current-meter measurements and temperature records.

WILLIAMS BITER NEAR SCHOIL, COLO.

LOCATION. In sec. 3, T. 2 S., R. 78 W., at Horseshoe ranger station, 5 miles
southeast of Scholl, Grand County. Nearest tributary, Keyser Creek,
enters three-quaiters of a mile upstream.

DRAINAGE AEEA. 143 square miles (revised; measured on Forest Service map). 
RECORDS AVAILABLE. October 1, 1910, to May 31, 1917. 
GAGE. Vertical staff. 
CONTEOL. Slightly shifting. 
EXTREMES OF DISCHARGE. Maximum stage recorded during period, 4.4 feet at

6 a. m. June 2, 1914 (discharge, 1.680 second-feet); minimum discharge
recorded, 19 second-feet for short periods during 1915 (gage height, 0.91
second-foot).

DIVERSION?. Water diverted for irrigation of small area above station. 
ACCURACY. Gage read twice daily. Rating curves well defined. Records fair

owing to uncertain gage heights. 
COOPERATION. Station maintained in cooperation with United States Forest

Service.
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Monthly discharge of Williams River near Scholl, Colo,, for 1910-1917

Month

1910-11 
October __________________________
November. ________________________

April-

July.-  .-._.-.    ..__._ _._ .__._.__.._.__

1911-12

December __________________________

March ______________________________

July..--    ....._..__-._____..  ..  _._.._
August-

1912-13

November. ___________________________

February
March. __ _____ ____  _ _ _ . ___ ___ .....
April    -     _  ____. ._  ___     
May. ..   

July-...  ............... ........ ..............,. -..

The year........ ____ ........... _ .............

1913-14

April  - - - .  ..-__.__..___ .__.._...._.__.

July.---.....-..........................................:

September _________________________

The year....    .     .... ___ . __ ..... _ ...

1914-15

November. _________________________

January.... _________________________

June ____________ ...............................
July..      ........... _. _. __.__._ __ 

September-    _______________________

The year....        ... ___ . ________ .

Discharge in second-feet

Maximum

92 
76

54 
48 
61 

175 
620 
865 
770 
160 
111

865

135 
84 
48 
42 
48 
54 
61 

898 
1,350 
1,120

1,350

800 
770 
322 
123 
135

800

111 
84 
61 
48 
39 
50 

131 
1,500 
1,600 

740 
246 
110

1,600

88 
55 
33 
23 
33 
30 

190 
400 

1,100 
770 
102 
84

1,100

Minimum

61 
37

37 
37 
37 
40 

111 
395 
190 
111 
76

76 
37 
37 
37 
37 
37 

k 42 
84 

710

. . 37

160 
322 
123 
76

. 76

48 
42 
42 
29 
31 
36 
44 

131 
800 
250 

98 
64

29

55 
35 
19 
20 
21 
19 
19 
74 

400 
102 
54 
54

19

Mean

69.1 
68.7 
50 
45 
40.7 
93.3 
72.5 

369 
697 
337 
136 
92.1

168

93.4 
63.3 
39.1 
39.1 
43.3 
43.5 
47.8 

331 
1,080 

660 
230 
110

. 232

85 
65 
40 
35 
35 
40 
95 

348 
521 
205 
89.5 
92.2

'138

78.6 
58.9 
49.6 
38.0 
34.1 
42.7 
78.0 

583 
1,150 

428 
145 
77.9

231

69.1 
41.1 
22.3 
21.6 
23.6 
22.0 
75.5 

274 
847 
412 
84.4 
73.8

164

Run-off in 
acre-feet

4,260 
3,490 
3,070 
2,770 
2,260 
2,660 
4,310 

22,700 
41,500 
20,700 
8,360 
5,480

122,000

5,740 
3,770 
2,400 
2,400 
2,490 
2,670 
2,840 

20,400 
64,300 
40,600 
14,100 
6,550

168,000

5,230 
3,870 
2,460 
2,150 
1,940 
2,460 
5,650 

21,400 
31,000 
12,600 
5,500 
5,490

99,800

4,830 
. 3,500 

3,050 
2,340 
1,890 
2,630 
4,640 

35,800 
68,400 
26,300 

8, 920 
4,640

167,000

4,250 
2,450 
1,370 
1,330 
1,310 
1,350 
4,490 

16,800 
50,400 
25,300 
5,190 
4,390

119,000



EECOEDS OP STEEAM FLOW 251 

Monthly discharge of Williams River near Scholl, Colo., for 1910 1917 Continued

Month

1915-16 
October.... _________________________

December __________________________

February- _________________________
March. _____________________________
April....  _.__.  _______ ._  _....___  ___
May _______________________________
June..,. __________________________
July
August ...............  .................................

The year. _______________________

1916-17 
October ___________________________

December ____________________ . ......

March ...................................................

May   .    __ . _     ... _____    __ . .......

Discharge in second-feet

Maximum

85

50 
136 
412 
804 
469 
266 
122

804

100
82 
61 
59 
45 
39 

224 
558

Minimum

54

39 
42 

136 
440 
266 
120 
72

71 
56 
44 
45 
39 
30 
30 
70

Mean

69.9 
60 
35 
30 
35 
46.6 
73.8 

245 
597 
336 
185 
91.8

151

81,7 
64.5 
55,8 
52.8 
42.0 
34.8 
77.8 

263

Run-off in 
acre-feet

4,300 
3,670 
2,150 
1,840 
2,010 
2,870 
4,390 

15,100 
35,500 
20,700 
11,400 
5,460

109,000

5,020 
3,840 
3,430 
3,250 
2,330 
2,140 
4,630 

16,200

40,800

NOTE. Monthly mean discharge from July, 1912, to April,. 1913, and November, 1915, to .February* 
1916, based on flow of Williams River near Parshall.

WHIIAMS RIVER NEAR PARSHALL, COIO.

LOCATION. About sec. 36, T. 1 N., R. 79 W., at Field ranch, 4 miles south of 
Parshall, Grand County. Nearest tributary, Battle Creek, enters from west 
2 miles below station.

DBAINAGE ABBA. 196 square miles (revised; measured on Forest Service map).
RECOBDS AVAILABLE. July 25, 1904, to September 30, 1924.
GAGE. Bristol float-type water-stage recorder used since October 18, 1919, ex­ 

cept during winter, when, original staff gage was used.
CONTBOL. Slightly shifting at long intervals.
EXTBEMES OF DiscHABGE. Maximum stage recorded, 6.0 feet at 9.45 a. m June 

14, 1918 (discharge, 2j520 second-feet); minimum stage, 2.1 feet November 
7, 1919 (discharge, 15 second-feet).

DIVEBSIONS. Water diverted from Williams River for irrigation of 5,OjOO acres, 
chiefly above station.

ACCUBACT. Gage read twice daily prior to 1918; continuous record since that 
time. Rating curves well defined. Records good or excellent, except dur-r 
ing winter, for which they are fair. " ""

COOPEBATION. Subsequent to 1913, station maintained in cooperation with 
State engineer.
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Monthly discharge of Williams River near Parshall, Colo., 1904-1924

Month

1904 
July 25-31 _______ .... . . ___ . __ ............ ...
August _ ......... ___ ... _ ..... ____ _ _ _ _ .... ...
September. __    ______________________

The period _____________________

1904-5

December.   .... _____________________

April....................................................
May  ................... ..-......................... 
June...        _ . _____ . ___________
3\3ly.. ...................................................

The year..   ......................................

1905-6

DeoBfliber       _______ . _____ . __ ........

March.. ...... ... .
April........  .... .... -..-..................... ... .
May........  . ....  ...............................

July.....      .   .        .   ....

September         _      ___ ... __ ..........

The year      .  .... ____ . ____ ,....

1906-7 
 October __
November    .   ____________________

February ... .

May....        .  .__   _  , ...........

July.........  .-.................. . .-...........
Augusli ..... , ,

The year.. ... ____________________

1907-8 
October __ . _______________________
Newember... ____________________ . ....
December.      ____________________

February.... _ . ____________________ ,_

AprU.. .......... ........................................
May.......... ........ .............. .....................
June _____________________________
July.... .................................  ..........

September _________________________

The year ______________________

Discharge in second-feet

Maximum

266 
172 
150

98

192 
456 
891 
379 
125 
76

891

64

305 
594 

1,150 
566 
200 
168

1,150

120 
100 
68 
57 
49 

250 
216 
530 

1,100 
1,190 

232 
100

1,190

103 
64 
64 
50 
38 
57 

154 
293 
749 
360 
126 
72

749

Minimum

183 
114 
93

69

28 
122 
374 
125 

56 
42

25

115 
432 
184 
92 
60

58 
37

38 
40 
43 
69 

105 
312 
255 
105 
64

66 
30 
36 
38 
34 
30 
34 

102 
293 
102 
82 
48

Mean

220 
129 
109

84 
65 
60 
50 
45 
40 
74.1 

253 
628 
201 
87.6 
56.5

137

46.6 
55 
50 
45 
40 
45 

115 
374 
661 
355 
126 
107

169

95.5 
65.6 
46 
46.7 
43.6 
76.3 

120 m
786 
580 
154 
74.9

195

77.8 
48.7 
47.8 
44.0 
37.3 
41.5 
98.5 

190 
511 
207 
101 
56.4

122

Run-off in 
acre-feet

3,060 
7,930 
6,490

5,160 
3,870 
3,690 
3,070 
2,500 
2,460 
4,410 

15,600 
37,400 
12,400 
5,390 
3,360

99, 300

2,860 
3,270 
3,070 
2,770 
2,220 
2,770 
6,840 

23,000 
39, 300 
21,800 
7,750 
6,370

122, 000

5,870 
3,900 
2,830 
2,870 
2,420 
4,690 
7,140

i§, m
46,800 
35,700 
9,470 
4,460

141,000

4,78& 
2,900 
2,940 
2,710 
2,150 
2,550 
5,860 

11,700 
30,400 
12,700 
6,210 
3,360

88,300
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Monthly discharge of Williams River near Parshall, Colo., 190^-19^4 Continued

Month

1908-9

November   ________________________
December.......... _________ . __________
January _____________________________

March ____________________________
April.. ..................................................

July.... ......... ........................................

1909-10

February...   .. _____  _ .... . ........................

May _____ . _______________________

July...     . .._..- ...-...-...-.._.....____

The year... ________ . ........................

1910-11

January _ ... .
February.    ........ ____ . ........................

April....................................................
May.....................................................
June
July..  ................................................

September..... ___ . ..................................

The year., . _ . ____ ... ........................

1911-12 
October _________________________ .
November..... __________ i _________ . .
December.     , _ . __________________ .
January

March. ___________________________ .
April................................................ .

July................................................. .
August...    ......... _____ . ........................

The year _____________________

1912-13 
October.    ............. _ . _ . _ ....... ____ ...
November ...........................................
December   ... ......................................
January.      _ ... ..................................
February ______________________ . .
March ____________ ____ _ .
April....................................................
May ________________________ . .
June.. _______________________ .
July................................................... .
August _ ... ........................................
September   _____________________

Discharge in second-feet

Maximum

82 
71

51 
44 
55 
95 

395 
l,4iO 
1,110 

264 
218

1,410

113 
95 
75 
66 
52 

166 
277 
720 
845 
210 
120 
103

845

89 
62 
62 
55 
56 
85 

153 
465 
665 
472 
162 
9»v

665

128 
SO

64 
58 
62 
95 

805 
1,270 
1,120 

587 
116

1,270

102
158

246 
795 
850 
364 
122 
142

850

Minimum

44
48

32 
32 
36 
47 
66 

306 
172 
130 
113

83 
58 
58 
50 
47 
50 
72 

180 
210 

58 
50 
53

54 
50 
44 
41 
45 
50 
51 
97 

272 
125 
80 
66

68 
52

52 
49 
51 
55 
89 

622 
439 
122 
94

n
60

195 
369 
108 
73 
73

Mean

63.4 
67.4 
57.6 
39.3 
35.3 
45.4 
64.0 

230 
962 
517 
169 
153

199

98.9 
74.7 
60.7 
59.5 
49.6 
87.8 

119 
303 
477 
115 
70.1 
79.6

133

69.9 
£8.2 
53.4 
46.1 
49.9 
59.2 
81.3 

286 
522 
265 
98.7 
75.1

140

84.0 
66, & 
57 
56.6 
53,9 
53.6 
66,4 

292 
966 
661 
227 
109

226

91.2 
7ft7 
S2 
47 
46 
55 

126 
380 
638 
200 
87.fi 
940

Ifil

Kjin-oflf in 
acre-feet

3,900 
3,420 
3,M& 
2,429 
1,969 
2.790 
3,810 

14,100 
57,200 
31,800 
10,400
»,ieo

144,000

6,080 
4,44® 
3^78* 
3,66* 
376* 
5,4CO> 
7, 08&- 

J&tttifr 
- 38>40&'.7t te&>

. 4,*1Q> 
4,73e»

96,300

4,300* 
*,46& 
3f 38* 
2,88ft 
3,77* 
2,64d 
4,840 

17,«» 
31,109 
16,809 
*OT& 
4,470

101,000 

5,160*
3j VWr
8t <96S> 
&,4g* 
3,«» 
3,300 
3,909 

18009 
57>a»
40,eoe
14,000 
6,490

163,009'

&,&& 
4,2»* 
3,206' 
2i89& 
2,500' 
3,380 
7,5flO 

A40& 
32,000 
12,900- 
5,280 
5,590

109, 000"
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Monthly discharge of Wittiams River near Parshatt, Colo., 1904-1924 Continued

Month

1913-14

March ......... ... . .
April __ .. _ . _ . __ ..... . . . . _ . _

July _________ _ ......
August _ ,   , , _ _, ,_ ^ J ,
September ...............................................

The year.. .........................................
1914-15

April ___________ ..   . . __ __ ......
May.  .................................................

July ________________ .... __ ...........
August- . i
September _ . __ . _________ ̂ ______   ...

Theyear.j.   .... _ . ____________   ...

1915-16

January               ... ,    . ................

April        .     .    ...... ...  
May.......   i.   .  ..     ...................

July...............  ....................................

September _ . _   .... ______________ . __ .

The year .      ... ____  _ ______   ...

1916-17

April     .   _..  .   ..      .  
May. ... .. .... ...

July   -    .   .        

September..   ;           ..il...   . ...... 

The year,.             . .................

1917-18

November ______ ._,, __ , _ ; ....................

April.   .......  .................^..... ...........

Jujy       ̂                 
August    »
September.!    ,          i.^     .. .........

The year __________ ̂ ....................

Discharge in second-feet

[axirnnm

127
82

70 
63 
66 

151 
1,240 
1,610 

735 
232 
117

1,610

107 
94 
71 
46 
46 
50 

256 
375 

1,220 
840 
172 
105

1,220

100 
89 
61 
48 
52 
89 

252 
510 
940 

'590 
300 
134

940

114 
84 
61 
59 
45 
60 

234 
630 

1,690 
1,200 

238 
94

1,690

98 
100 
65 
64 
55 
96 

135 
730 

2,600 
71 
15 
12

2,600

Minimum

58' 
36

42 
41 
39 
59 

124 
735 
221 
94 
75

63 
56 
37 
37 

' 41 
37 
49 
71 

375 
151 

74 
52

37

64 
30 
30 
30 
31 
46 
58 

134 
440 
132 
98 
91

30

80 
46 
37 
36 
32 
40 
52 
71 

.266 
256 
104
68

32

6 
64 
4 
2 
44 
44 
7 

11 
540 
158 
80 
86

26

Mean

92.6 
69.2 
57.2 
53.3 
50.9 
47.4 
96.4 

563 
1,100 

410 
134 
87.3

230

88.5 
69.7 
52.9 
41.6 

  42.1 
42.1 

102 
219 
757 
438 
101 
67.8

169

78.9 
65.6 
44.8 
37.3 
41.9 
63.4 

105 
292 
652 
286 
162 
104

161

91.5 
61.6 
52.8 
52.2 
41.1 
45.1 

104 
256 

1,040 
611 
151 
79.7

216

76.7 
77.3 
55. 
48. 
46. 
57. 
92. 

442 
1,330 

374 
113 
98.

234"

Run-off in 
acre-feet

5,690 
4,000 
3,640 
3,280 
2,830 
2,910 
5,740 

34,600 
65,500 
25,200 
8,240 
5,190

167,000

5,440 
4,150 
3,250 
2,560 
2,340 
2,590 
6,070 

13,500 
45,000 
26,900 
6,210 
4,030

122,000

4,850 
3,900 
2,750 
2,290 
2,410 
3,900 
6,250 

18,000 
38,800 
17,600 
9,960 
6,190

117.000

5,630 
3,670 
3,250 
3,210 
2,280 
2,770 
6,190 

15,700 
61,900 
37,600 
9,280 
4,740

156,000

4,720 
4,600. 
3,410 
3,010 
2,580 
3,500 
5.470 

27=200 
79,100 
23,000 

6,'dfiO 
5,850

169, 000
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Monthly discharge of Williams River near Parshall, Colo., 1904-1984~~Continued

Month

1918-19 
October ___________________________
November _________________________

January. .
February _________________________

April.....................................................

June...   ___________ . _____________
July  ....... ...... ...................................
August _

The year.       .       .      .    ..  

1919-20

November _________________________
December...... __ .. ________ . __________
January
February
March. '. .................................................

June. ___________________________
July......................................................

September ______________ . _________

The year   .    .    .    .      _ . _ . .....

1920-21

November _________________________

January .

April.......... ...........................................
May........ .............................................

July..............,.........  .......... .................
August.
September.. .............................................

The year-    _ .      .   .._.___._

1921-22

December.     ...... ....... ..........................
January

April.....   ............ .......... ......................
May... ..................................................

July......... -..-.... -...-_....   .    _   ._

September- __ ; ........................................

The year   _ .. __ .... . __ . ..................

1922-23 
October ___________________________
November... _____________ _____ ..
December _________________ , ...... . . 
January... ________________________
February __________________________
March. ................. ................................
April   ................................................
May         ................................. .....
June __________________________ .
July......................................................

The year.   .... ___ ,. . ____________ '

Discharge in second-feet

Maximum

. 110 
98 
66 
54 
68 
85 

278 
750 
555 
375 
190 
176

750

77 
79 
67 
60 
68 
77 
84 

1,090 
1,220 

740 
216 
115

1,220

96 
84

98 
122 

1,140 
1,360 

700 
188 
152

1,360

100
82 
77

64 
138 
660 
740 
316 
173 
89

740

58
64 
47

50 
105 
548 
855 
604 
358 
145

955

Minimum

81 
46 
34 
28 
30 
38 
38 

160 
250 
87 
62 
46

28

48 
18 
25 
29 
35 
38 
44 
95 

'820 
196 
111 
88

18

60
42

45 
54 

142 
740 
158 
126 
79

76 
58 
46

42 
132
358 
86- 
69
48

Mean

91.0 
75.6 
50.0 
46.7 
43.2 
60.5 

117 
378 
391 
164 
96.9 
73.9

133

67.3 
46.7 
37.3 
40.6
4ao
51.3 
62.4 

499 
978 
371 
150 
98.8

204

81.2 
64.1 
50.6 
41.5 
35.0 
64.7 
89.8 

543 
1,030 

382 
148 
106

220

83.7 
71.4 
59.4 
38.9 
37.3 
46.6 
77.6 

316 
582 
171 
96.3 
59.4

. .... I 137

45 
32 
32

33 
33 

124 
580 
158 
130 
76

52.3 
46.6 
39.4 
41 
42 
40.5 
58.6 

252 
748 
391 
188 
114

168

Run-off in 
acre-feet

5,600 
4,500 
3,070 
2,870 
2,400 
3,720 
6,960 

23,200 
23,300 
10,100 
5,960 
4,400

96,100

4,140 
2,780 
2,290 
2,500 
2,760 
3,150 
3,710 

30,700 
58,200 
22,800 
9,220 
5,880

148,000

4,990 
3,810 
3,110 
2,550 
1,940 
3,980 
5,340 

33,400 
61,300 
23,500 
9.100 
6,310

159,000

5,150 
4,250 
3,650 
2,390 
2,070 
2,870 
4,620 

19,400 
34,600 
10,500 
5,920 
3,530

99,000

3,220 
2,770 
2,420 
2,620 
2,330 
2,490 
3,400 

15,600 
44,500 
24,000 

,11,600 
6,780

122,000
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Monthly discharge of Wittiams River near Parshatt, Colo., 1901-1924 Continued

Month

1923-24 
October ___________________________
November _________________________
December... ________________________

June...     .  .   .. _____________
July....        .....    ..       ..,.
August ___________________________
September .... __ .... ________________

Discharge in second-feet

Maximum

102 
95

Minimum

72 
54

... .... L
76 
74 

532 
548 
910 
486 

93 
98

910

61 
132 
376 

74 
32 
41

Mean

86.2 
67.7 
48.8 
47.1 
44.6 
50.2 

139 
363 
703 
242 
60.5 
76.8

160

Run-off in 
acre-feet

5,300 
4,030 
3,000 
2,900 
2,570 
3,090 
8,270 

22,300 
41,800 
14,900 
3,720 
4,570

116, 000

NOTE. Winter records prior to 1907 and for 1913 estimated; records subsequent to 1921 based on current 
meter measurements, daily gage heights, and temperature records.

TROUBLESOME CREEK NEAR TROUBLESOME, COLO.

LOCATION. In sec. 12, T. 1 N., R. 80 W., at highway bridge 1 mile north of 
Troublesome, Grand County. No tributary between station and mouth, 
\% miles downstream,

DRAINAGE AREA. 172 square miles (measured on base map of Colorado).
RECORDS AVAILABLE. July 22, 1904, to October 31, 1905; October 1, 1921, to 

September 30, 1924.
GAGE. Vertical staff.
CONTROL. Practically permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during period, 3.32 feet 

at 7 a. m. May 27 and 28, 1923 (discharge, 672 second-feet); minimum stage 
recorded, 1.28 feet at 5.30 p. m., July 30, 1922 (discharge, 1 second-foot).

DIVERSIONS. Water is diverted above station for irrigation of 6,500 acres.
ACCURACY. Gage read twice daily. Rating curves well denned. Records good.
COOPERATION. Since 1922 station maintained in cooperation with State engi­ 

neer.

Monthly discharge of Troublesome Cretk near Troublesome, Colo., for 1904-5 and
1921-1924

Month

1904 
July 22-31... ... __ ..-.. .--.... ............. ....-.. 

September ____ . ___ . ___ ....... __       
1904-5

April..-.                  . 

July.... ..... _ ...... ... ........ ......  .. .  

September. ___ . __ .....    ....             

Discharge in second-feet

Maximum

30 
' 100 

41

30

Minimum

15 
14 
17

14

1.. .. .

87 
600 
604 

52 
29 
22

14 
78 
52 
4.5 

15 
14

Mean

20.8 
24.3 
22.2

20.4 
"15 
« 12 
 10 
  10 
"15 

35.1 
270 
259 . 
17.5 
18.0
17. a

Run-oi! in 
acre-feet

412 
1,490 
1,320

1,260 
893 
738 
«15 
565 
922 

2,090 
18,600 
15,400 
1,080 
1, 110 
1,030

The year. 604 42,300

' Estimated.
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Monthly discharge of Troublesome Creek, near Troublesome, Colo. t for 1904-5
1921-1924 Continued

Month

1905 
October      .. ___ .... __ .. _ . __     ......

1921-22

July.....................................................

1922-23 
October _ . _________________________

February........ ________ . ........................

April.....................................................

July......................................................
August.. _   __________________________

The year _______________________

1923-24 
October ..................................................

January ..................................................
February. ___________________________
March.. __________________________ . ...
April............................................... .........

June. __ ....    ______________________
July

Discharge in second-feet

Maximum

29

149 
335 
230 

19 
43 
30

335

26 
31

184 
660 
550 
86 
59 
32

660

48 
37

330
440 

75 
29 
28

440

Minimum

10

138 
4 
1 

18 
15

16

80 
181 

57 
26 
25 
22

26

i

131
24 

9 
16 
15

Mean

19.1

"20 
"25 
-20 
"15 
"15 
"25 

85 
228 
89.7 
6.1 

32.2 
18.0

43.5

17.9 
25 

"20 
"15 
"15 
"20 

90 
384 
296 
48.5 
37.1 
25.0

82.7

37.1
28 

"20 
"15 
"15 
"25 
"85 
240 
184 
23.0 
21.7 
18.7

59.7

Run-off fa
acre-feet

1,170

1,230 
1,490 
1,230 

922 
833 

1,540 
5,060 

34,000 
5,340 

375 
1,980 
1,070

35,100

1,100 
1,490 
1,230 

922 
883 

1,230 
5,360 

23,600 
17,600 
2,670 
2,280 
1,490

59,800

2,280 
1,-670 
1,230 

922 
863 

1,540 
5,068 

14,800 
10,900 
1,410 
1,330 
1,110

43,100

1 Estimated.

BLUE RIVER AT BRECKENRIDGE, COIO.

LOCATION. At outlet of Gold Pan pit in Breckenridge, Summit County. Illinois
Creek enters a short distance below. 

DRAINAGE ABBA. 49 square miles. 
RECORDS AVAILABLE. June 1, 1914, to March 31, 1915. 
GAGE. Vertical staff.
CONTROL. Permanent. ' 
DIVERSIONS. Above Gold Pan pit are two diversions, one through-Gold River

ditch and the other through the power-house ditch. The quantity of
water in the ditches is added to the measured flow of the river to show the
total run-off. 

REGULATION. None. 
COOPERATION. Records furnished by S. C. Hulse, consulting engineer for

Tonopah Placers Co.
46013 29  18
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Monthly discharge of Blue River above diversions at Breckenridge, Colo., for 1914-15

Month

. ' 1914

July                   .

September- ______________________

The period ___________________

1914-15

The period ___________________

Discharge in second-feet

Blue 
River

436 
186 
92.5 
35.6

15.4 
9.11 
6.94 
6.02 
6.50 
6.51

Gold 
Run 
ditch

12 
12 
12 
10

9 
2.51 
0 
0 
0 
0

Power
ditch

8 
7 
6 
5

2.5 
1.01 
1.10 
1.09 
1.30 
2.36

Total

456 
205 
110 
50.6

26.9 
12.6 
8.04 
7.11 
7.80 
8.77

Run-off 
in acre- 

feet

27,100 
12,600 
6,760 
3,010

49,500

1,650
750 
494 
437 
433 
539

4300

BLUE RIVER AT DIIION, COIO.

LOCATION. In sec. 18, T. 5 S., R. 77 W., at highway bridge on edge of Dillon, 
Summit County. Nearest tributaries, Snake River and Tenmile Creek, 
enter a short distance downstream.

DRAINAGE AREA. 129 square miles (revised; measured on Forest Service map).
RECORDS AVAILABLE. October 1, 1910, to September 30, 1927.
GAGE. Gurley water-stage recorder installed April 21, 1920, and referred to 

vertical staff used previously.
CONTROL. Shifting at long intervals.
EXTREMES or DISCHARGE. Maximum discharge recorded, 1,180 second-feet at 

1 p. m. June 14, 1924 (gage height, 3.6 feet); minimum discharge, 14 second- 
feet on January 30 and February 9, 1915 (gage height, 1.10 feet).

DIVERSIONS. Except for a small diversion across Boreas Pass, practically no 
diversions above station which do not return water to river.

ACCURACY. Gage read at irregular intervals, from 1911 to 1914, and twice 
daily from 1915 to 1919; continuous records beginning with 1920. Rating 
curves well defined. Records 1911 to 1914 fair, from 1915 to 1924 good 
except during winter, for which they are fair.

COOPERATION. Since 1925 station maintained in cooperation with State engineer, 
who furnished complete records.

Monthly discharge of Blue River at Dillon, Colo., for 1910-1927

Month

1910-11 
October,  ________________________

December  _________________________
January..    ,    .      _______________

March    .. ________________________
April..              .         

June
July           ........... ...........

September.. ___ ....   .. ___ ____________
The year _______________________

Discharge in second-feet

Maximum

38

145 
405 
455 
840 
175 
102
840

Minimum

30 
23

23
58 

,245 
175 
81
58

'..     

Mean

40.2 
..30 

20 
20 
20 
20 
46.4 

268 
373 
333 
111 
82.3

114

Run-off in
acre-feet

2,470 
. 1,790 

1,230 
1,230 
1,110 
1,230 
2,760 

16,500 
22,200 
20,500 
6,820 
4,900

82,700
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Monthly discharge of Blue River at Dttlon, Colo., for 1910-1927 Continued

Month

1911-12

December...   _____________________  

March. __ ... _______________________
April...  - ..._._..___.._..._..__..._..._.___  ..

June _____________________________
July.........  ..........................................

The year _____ ..." ______________ ..

1912-13

March _________ __________________

May.         .             

July __ i ......

September __ . ..........................................

The year. ____ _________________

1913-14

November-    ..........................................
December.    ........ ......  ........................

March ___   ____ __________________
April  _ . ...

July.    ..   ....      .. ........

September _ .. ____ .....  .........................

The year. ____ . ____ __________

1914-15

December _   ______________________
January-     .... .......................................

March _______ ____________________
April.....................................................
May... ................. .............. .................  

July.........  ..........................................

The year ...........................................

1915-16 
October      ______________________

March ____ . ..........................................
April         .... ....  .-.  .   .
May....... ..............................................
June _____ . ..........................................
July          .    ...   ................
August   .

The year. ______________ A .................

Discharge in second-feet

Maximum

90

46 
615 

1,020 
725 
405 
88

1,020

70
58

225 
480 
548 
305 
131 
225

548

86
58

91 
1.090 
1,180 

412 
360 
131

1,180

68

111 
502 
665 
458 
208 
167

665

78 
53

191 
368 
502 
368 
325 
104

502

Minimum

30

27 
50 

430 
320

88 
58

53

191 
325 
113 
70 
70

57

96
418 
305 
102 
58

46

33 
76 

305 
149 
70 
48

53 
45

18 
92 

305 
152 
94 
64

18

Mean

53.8 
30 
33 
30 
30 
28 
31.0 

335 
631 
419 
212 
75.0

160

62.2 
44.3 
35 
30 
30 
28 
66.6 

391 
430 
211 
90.5 

120

120

69.6 
51 
35 
30 
28 
28 
51 

530 
780 
344 
194 
81.8

186

543 
45 
30 
25 
18 
22 
55.6 

203 
454 
265 
121 
81.7

115

68.9 
47.7 
38.3 
29.0 
26.2 
23.9 
55.5 

236 
409 
234 
171 
79.3

118

Kun-off in 
acre-feet

3,310 
1,790 
2, (130 
1,840 
1,730 
1,720 
1,840 

20,600 
37,500 
25,800 
13,000 
4,460

116,000

3,820 
2,640 
2,150 
1,840 
1,670 
1,720 
3,960 

17,900 
25,600 
13,000 
5,560 
7,140

87,000

4,280 
3,040 
2,150 
1,840 
1,560 
1,720 
3,040 

32,600 
46,400 
21,200 
11,900 
4,870

135,000

3,340 
2,680 
1,840 
1,540 
1,000 
1,350 
3,310 

12,500 
27,000 
16,300 
7.440 
4,860

83,200

4,240 
2,840 
2,360 
1,780 
1,510 
1,470 
3,300 

14500 
24,30a 

.- 14,400
10,500 

. 4,720

85,900
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Monthly discharge of Blue River at Dillon, Colo., for 1910-1927 Continued

Month

1916-17

July ..   -

September.    __     __      _. __       

The year. ________   ____________ .

1917-18

February.-.--- - ... . . .

April      -       -..   .     

July.  ........ ...... __ --.----.-.- - .    _ -----
August -------- -.-.
September.    ..     __ ..   ... ______ . ___ .

The year. _ . ...

1918-19

May..--------- -,-. _ . . ---.. . .
June.. _ -_-----...-.-.- _ -_.__ _ ... . . _ . . _ ._.
July _ ._ _ ... .. . . _. . .

September.    _ . ______ -_ _ ___________

The year..... _ .......................... __ .....

1919-20

December    _ . ______ . ........................

April   -- ...-. ...... ................. .............
May---------------...- -- .
June ______ ^
July                          

September.. , _______________ . ____ .....

The year. _____ . ____ _1 ______ ......

1920-21

November-,. _______________ . _______
December.. ____ _____ . ______ . ..............
January...   .. _ . _____ . _______________

March.. __ ... _________ . _____________
April          ..... ...... ...........................

July  ....-..........  ..................................

September- _________________________

The year ________________ _______

Discharge in secopd-feet

Maximum

69 
53 
48 
42

131 
390 
900 
650 
236 
84

900

53

.-._>----   .

142 
600 
900 
442 
158 
73

900

60 
49

184 
510 
390 
458 
146 
106

510

675 
700 
375 
207 
81

700

54 
47

53 
625 

1,070 
490 
277 
261

Minimum

51 
36 
40 
34

25 
73 

208 
255 

87 
53

45

32
170 
488 
172 
60 
60

46
47

27 
104 
200 
86 
44 
40

43
375 
155 
87 
56

46

37 
55 

499 
236 
130 

78

1,050 ....     ..

Mean

57.8 
43.7 
44.3 
38.8 
30.4 
35.2 
68.0 

197 
624 
428 
139 
61.9

148

47.9 
36.6 
30.0 
26.7 
26.3 
24.1 
55.2 

403 
740 
285 
112 
64.5

155

52.8 
47.2 
36.0 
27.9 
20.0 
19.9 
69.6 

287 
290 
171. 
71.8 
55.8

96.1

45 
40 
35 
30 
28 

' 25 
25 

274 
510 
'245 
128 
68.9

121

46.8 
40.6 
35 
30 
26 
23 
45.4 

296 
793 
362 
197 
130

169

Run-off in 
acre-feet

3,550 
2,600 
2,720 
2,390 
1,690 
2,160 
4,050 

12,100 
37,100 
26,300 
8,550 
3,680

107, 000

2,950 
2,180 
1,840 
1,640 
1,460 
1,480 
3,280 

24,800 
44,000 
18,100 
6,860 
3,840

112,000

3,250 
2,810 
2,210 
1,720 
1,110 
1,220 
4,140 

17,600 
17,300 
10,500 
4,410 
3,320

69,600

2,770 
2,380 
2,150 
1,840 
1,610 
1,540 
1,460 

16,800 
30,300 
15,100 
7,870 
4,100

88,000

2,880 
2,420 
2,150 
1,840 
1,440 
1,410 
2,700 

18,200 
47,200 
22,300 
12,100 
7,740

122,000
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Monthly discharge of Blue River at Dillon, Colo., for 1910-1927 Continued

Month

1921-22 
October.. _ ...... _ .... _ . __ . __ .... _ .... __ ..

February.... _________________________
March. __ ______ ___________ __ .........
April  -.---   .........................................

July...  .  ..._-_-.-.     ._   .._-.-..
August   ------ ________________________

The year... _ ... . _ _ _____________ ..

1922-23

December _ ........... _______________ . .....
January..   ...-...... _______________ . .....

July. .          ..._  .    .. _.     .._

The year. ____ _____ __________ ......

1923-24

Aprfl  ....   ........................ _j._. _  ._   .

July  .......... .........................................
August  ..-.*   ..........................................

The year ____ __________________

1924-25

November _____________________ . .......
December.. _ . ..........................................

May. _ . __________________________
June.      .. ________________ . --   
July............................................  .......
August ...................................................
September. __________________ ___ .....

The year. _______ __ _____________

1925-26

July............  .._.._................_....-....._.....

The year. ___ . ___________________

Discharge in second-feet

Maximum

81 
61

......... ... - ____

Minimum

61

i
83 

430 
460 
239 
209 
88

460

61 
50

69 
418 
695 
461 
252 
113

695

80

64 
392 
976 
414 
131 
69

976

69

111 
374 
365 
225 
188 
136

374

80 
63

175 
737 

1,050 
536 
234 
90

1,050

' 45 
91 

242 '98 
86 
60

50 
49

75 
440 
194 
113 
79

53 
225 
133 
68 
62

56

102 
216 
103 
94 
83

63

190
467 
180 
92 
59

Mean

70.0 
48 
40 
35 
35 
35 
56.7 

201 
343 
154 
116 
69.1

100

54.5 
45 
40 
35 
35 
35 
47 

220 
520 
371 
174 
92.8

139

77 
55 
45 
45 
35 
35 
48 

243 
508 
232 
91.4 
65.0

123

62.0 
40 
35 
30 
30 
35 
74.4 

205 
274 
168 
119 
100

97.9

70.9
50.5 
39 
28 
29 
30 
74.4 

382 
701 
364 
146 
71.7

166

Run-oft in 
acre-feet

4,300 
2,950 
2,460 
2,150 
1,940 
2,150 
3,370 

12,400 
20,400 
9,470 
7,130 
4,110

72,800

3,350 
2,680 
2,460 
2,150 
1,940 
2,150 
2,800 

13,500 
30,900 
22,800 
10,700 
5,520

101,000

7,440 
3,270 

1 2, 770 
2,420 
2,010 
2,150 
2,860 

14,900 
30,200 
14,300 
5,620 
3,870

89,100

3,810 
2,380 
2,150 
1,840 
1,670 
2,150 
4,430 

1&6GO 
18,300 
10,300 
7,320 
5,950

70,900

4,360 
3,000 
2,400 
1,720 
1,610 
1,840 
4,430 

23,500 
41,700 
22,400 
8,980 
4,270

120,000
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Monthly discharge of Blue River at Dillon, Colo., for 1910-1927 Continued

Month

1926-27 
October     .   ...... __________________

December _________________________ ;.
January ___________________________

March ___________ _ _______________
April.......................}.............................

June _____________________________
July     __              .._. _.. ___
August   _________________________
September..... ...... __ . _ . ______________

Discharge in second-feet

Maximum

61

132 
615 
500 
410 
214 

91

615

Minimum

42

151 
346 
178 
92 
62

Mean

51.5 
38.8 
35
28 
24 
27 
45.1 

369 
430 
255 
139 
72.1

127

Run-off in 
acre-feet

3,170 
2,310 
2,150 
1,720 
1,330 
1,660 
2,680 

22,700 
25,600 
15, 700 
8,550 
4,290

91,900

NOTE. Mean discharge for winter based on current-meter measurements, gage heights, and temperature 
records.

BLUE RIVES NEAR KREMMLING, COIO.

LOCATION. In sec. 13, T. 2 S., R. 80 W., at highway bridge 16 miles south of
Kremmling, Grand County. Nearest tributary, Cataract Creek, enters 1
mile upstream.

DRAINAGE AREA. 560 square miles (measured on base map of Colorado). 
RECORDS AVAILABLE. July 21, 1904, to November 30, 1908. 
GAGE. Chain on highway bridge. 
CONTROL. Somewhat shifting. 
EXTREMES OP DISCHARGE. Maximum stage recorded, 5.2 feet at 8 a. m. June

14, 1906 (discharge, 7,820 second-feet); minimum discharge recorded, 80
second-feet December 5 and 6, 1905. 

DIVERSIONS. Water diverted from Blue River and tributaries for irrigation of
7,000 acres; part above station not known. 

ACCURACY. Gage read once daily. Rating curves fairly well defined. Records
fair.

Monthly discharge of Blue River near Kremmling, Colo., for 1904-1908

Month

1904 
July 21-31      _.         .._..     _ 

September. _______________ . ___

1904-5 
October __________ _______ . __
November.. _______________ . ____
December. _________________________

February. _________________________
March.. ___________________ ...........
April     ............. .............................
May _____________________________
June... _ _____ ________ _ . . .....
July............ .. . ......,.. ..........................
August ___________________________

The year _____________ __ ______ ...

Discharge in second-feet

Maximum

1,180 
1,180 

725

435

560 
2,540 
4,860 
1,590 

620 
520

4,860

Minimum

824 
470 
280

260

150 
380 

1,590 
560 
295 
180

Mean

999 
727 
411

327 
220 
200 
180 
160 
155 
242 

1,270 
2,900 

772 
398 
260

592

Run-off in 
acre-feet

21,800 
44,700 
24,500

20,100 
13, 100 
12,300 
11,100 
8,890 
9,530 

14,400 
78,100 

173,000 
47,500 
24,500 
15,500

428,000
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Monthly discharge of Blue River near Kremnding, Colo., for 1904-1908 Contd.

Month

1905-6 
October ____________ ______________
November.. ________________ ______

February.. _________________________
March ____________ . _________________
AprU........ ................. ............................
May.....................................................

July......................................................

September _____________ ......................

The year _______________________
1906-7 

October _____   ____________________
November. _________________________
December. ________ _ __ __ .. . _ ____ .

February _________________________
March. ___________________________
AprD.................................. ...................
May...  ..-.-...-. ........  .......................

July......................................................

September- ___________________ ........

The year....   .............. . _ ........ __ .....
1907-8 

October ________________________ ...
November __________________________
December _______________________ . .....

February __________________________

AprD........................ .............................

June.. ____________________ ...........
July............................................... .......

September _________________________
The year. _______________________

1908 
October _________________________
November ________________ ........  .....

Discharge in second-feet

Maximum

220 
220 
180

852 
2,990 
6,020 
1,980 

900 
1,160

6,020

540 
315 
190

660 
2,200 
4,660 
5,050 
1,650 

480

5,050

345 
218 
155

560 
1,400 
3,520 
1,290 

660 
290

3,520

218 
168

Minimum

152 
130 
80

152 
305 

1,480 
792 
334 
367

256 
152 
140

210 
318 
780 

1,610 
480 
238

174 
138 
120

120 
290 
930, 
410 
290 
183

142 
120

Mean

193 
172 
104 
110 
110 
150 
387 

1,710 
2,700 
1,350 

602 
522

678

344 
230 
157 
135 
140 
175 
323 
928 

2,980 
2,770 

922 
324

790

243 
176 
136 
150 
125 
110 
295 
656 

1,690 
806 
419 
222
419

181 
149

Run-off in 
acre-feet

11,900 
10,200 
6,400 
6,760 
6,110 
9,220 

23,000 
105,000 
161,000 
83,000 
37,000 
31,100

491, 000

21,200 
13,700 
9,650 
8,300 
7,780 

10,800 
19,200 
57,100 

177,000 
170,000 
56,700 
19,300

< 571,000

14,900 
10,500 
8,360 
9,220 
7,190 
6,760 

17,600 
40,300 

101,000 
49,600 
25,800 
13,200

304,000

11,100
8,870

NOTE. Records revised; estimated during winter.

SNAKE RIVER AT DI110H, COIO.

LOCATION. In sec. 18, T. 5 S., R. 77 W., at highway bridge 100 yards above
mouth, in Dillon, Summit County.

DBAINAGE ABE A. 90 square miles (revised; measured on Forest Service map). 
RECOEDS AVAILABLE. October 1, 1910, to September 30, 1919. 
GAGE, Vertical staff. 
CONTEOL. Somewhat shifting. 
EXTEEMES OF DiscHAEGE. Maximum stage recorded, 3.1 feet at 7 a. m. and

7 p. m. June 15, 1918 (discharge, 1,170 second-feet); minimum discharge,
3 second-feet November 9, 1912. 

DIVEESION. Snake River ditch of Summit County Power Co. diverts about
30 second-feet above Dillon. 

ACCUBACY. Gage read at irregular intervals from 1911 to 1914; twice daily for
remainder of period. Rating curves well denned. Records from 1911 to
1614 fair; from 1915 to 1919 good, except during winter, for which they are
fair. l
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Monthly discharge of Snake River at Dillon, Colo., for 1910-1919

Month

1910-11

November.. _____ . . .....

April.....................................................

June ________________ _ .. ......
July.............................. .......... .._ . .
August _____________________________
September ...............................................

The year.....   __________________ ..

1911-12 
October ..................................................

December ______________ ...................

February. .. .............................................
March. ..................................................
April.....................................................

July.....  .............__ .._......... .- .....-..  
August _____________________ ..... -.

The year ...........................................

1912-13 
October ___________________________

December ................................................

February... ________________________
March. ______________ _____ ...... .
April.....................................................

June. _______________ ____ ..........
July......................................................
August _____________________________
September ...............................................

The year...    ___________________
1913-14 

October ..................................................
November. ____________ _____ ..........

January ..................................................

March ____________________________
April.....................................................

'June. _______________ ____ ......
July.....................................................
August ...................................................
September- ..............................................

The year.     ...      ___ . ___ . ___   .
1914-15 

October ____________________ .........

December. . ________________________
January.. ...............................................
February. . __________________ ..........
March. ..................................................

June. ________ .\ ....................................
July.....................................................

September. _________________________

The year       ..     .. _____ ... _ .....

Discharge in second-feet

Maximum

17

35
61 

390 
425 
214 
115 
54

425

35

25 
35 
56 

330 
540 
540 
243 

41

540

21

364 
364 
222 

94 
50

364
/ 

25

28 
36 
82 

671 
975 
364 
254 

61

975

18 
14

186 
240 
660 
380 
90 
25

660

Minimum

7 
5

7 
7 

17 
214 

95 
47 
21

17

17 
17 
11 
62 

240 
243 

70 
21

15

35 
152 
82 
30 
25

17

17 
17 
37 
60 

332 
204 

56 
16

14 
14

14 
13 
90 
63 
32 
12

Mean

12 
9.9 

"8 
"12 
«10 

15.9 
18.6 

161 
356 
183 
71.6 
35.1

74.7

27.8 
"20 
»25 
"25.4 

21.1 
21.5 
24.9 

158 
387 
338 
139 
35.3

102

20.0 
 10.4 
"10 
"15 
 15 
 20 
 50 
170 
263 
143 
51.1 
32.1

66.9

20.7 
"25 
"25 
 22 

23.4 
28.1 
47.3 

255 
671 
267 
120 
27.4

128

16.1 
14.0 

« 14.0 
« 15.0 
« 14.0 
 20.0 

49.8 
73.2 

288 
141 
52.5 
17.1

59.6

Run-off in 
acre-feet

738 
590 
492 
738 
555 
078 

1,110 
9,900 

21,200 
11,300 
4,400 
2,090

54,100

1,710 
1,190 
1,540 
1,560 
1,210 
1,320 
1,480 
9,720 

23,000 
20,800 
8,550 
2,100

74,200

1,230 
619 
615 
922 
833 

1,230 
2,980 

10,500 
15,600 
8,790 
3,140 
1,910

48,400

1,270 
1,490 
1,540 
1,350 
1,300 
1,730 
2,810 

15,700 
39,900 
16,400 
7,380 
1,630

92,500

990 
833 
861 
922 
778 

1,230 
2,960 
4,500 

17,100 
8,670 
3,230 
1,020

43,100

1 Estimated.
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Monthly discharge of Snake River at Dillon, Colo., for 1910-1919--Continued

Month

1915-16 
October ___________________________

February.. _________________________
March.. __ ..... ___ ... ..............................
April....................................................

July.....................................-.-..  :.......
August. . ____________________________

T he year... _____________________
1916-17 

October ______________ _ ____ .........

December.. ________________________
January.. ___ . _____________________

March ____________________________

May.   __ ..... __ . _ . ..............................

July.  ...--. .... .-_- ..__...._._....__._._._..___

September. ________ ....

The year. ___________________ .......
1917-18 

October __________ _ ...
November. ____________ _ . . __ ....
December.- _______________________ .
January.. ___ . _____________________

March. __________________________ _
April. ........... ... ...   .  .....................

June. _________________ ____ ___ _
July.  ....            .   
August.. ______________ _ . . __ .

The year............... ....... .....................
1918-19

December  _________________________

February ____________________ .......
March.. ...............................................
April.......................  .       .............
TL/fo-TT

June. ____________
July............. .....   , ......
Augtist.. _______________ ..  ...
September. _______________________

Discharge in second-feet

Maximum

15 
14

11 
12 
11 
72 

212 
430 
262 
136 
49

430

27 
18 
14 
15 
16 
14 
76 

128 
750 
540 
111 
24

750

16
52 
16 
13 
13 
14 
43 

276 
1,170 

355 
92 
58

1, 170

26
25 
17 
14
16 
22 
76 

375 
175 
137 
168 
78

375

Minimum

13

10 
10 
10 
11 
37 

196 
85 
46 
14

10

11 
12 
11 
13 
12 
9 

12 
38 
58 

128 
26 
13

9

12 
10 
8 
8 
9 
8 

11 
47 

196 
92 
58 
24

8

16 
18 
14 
12 
11 
12 
14 
20 
96 
35 
18 
13

11

Mean

13.6 
12.3 

» 12.0 
10.3 
11.3 
10.9 
24.6 

120 
316 
162 
88.3 
29.1

69.0

14.8 
13.9 
12.7 
13.7 
13.9 
12.3 
31.9 
69.0 

442 
256 
61.1 
17.0

79.9

13.5 
20.8 
11.8 
10.2 
10.4 
11.4 
18.1 

149 
729 
194 
74.6 
33.4

106

20.0 
18.8 
14.3 
13.5 
12.2 
12.9 
35.1 

139 
134 
71.9 
53.7 
21.3

45.8

Run-off in 
acre-feet

836 
732 
738 
633 
650 
670 

1,460 
7,380 

18,800 
9,960 
5,430 
1,730

  50,100

910 
827 781' 
842 
772 
756 

1,900 
4,240 

26,300 
15,700 
3,769 
1,010

57,800

830 
1,240 

726 
627 
578 
701 

1,080 
9,160 

43,400 
11,900 
4,590 
1,990

-76,800

1,230 
1,120 

879 
830 
678 
793 

2,090 
8,550 
7,970 
4,420 
3,300 
1,270

33,100

> Estimated.

TENMHE CREEK NEAR KOKOMO, COIO.

LOCATION. In sec. 17, T. 6 S., R. 78 W., at bridge at Admiral mine, 8 miles
below Kokomo, Summit County.

DBAINAGE ABE A. 67 square miles (measured on Forest Service map). 
RECORDS AVAILABLE. March 6 to November 20, 1904. 
GAGE. Vertical staff. 
CoNtROL. Shifting. 
DIVERSIONS. None. 
ACCURACY. Gage read twice daily. Rating curve not well denned. Records

fair.
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Monthly discharge of Tenmile Creek near Kokomo, Colo., for 1904

Month

March 6-31. ______ _________ _______
April......... ............................................

July...... ...............................................
August _ _____________ . . ... ___ .
September _______ . ................................
October __ ______ __ .. . .....
November 1-20.. ____________ _ . ...........

The period ______________________

Discharge in second-feet

Maximum

16 
168 

1,060 
710 
256 
135 
86 
41 
25

Minimum

2 
1 

40 
227 
80 
61 
32 
18 
10

Mean

5.3 
50.4 

374 
421 
149 
82.6 
45.6 
33.3 
13.8

Kun-off in 
acre-feet

273 
3,000 

23,000 
25,000 
9,160 
5,080 
2,710 
2,050 

547

70,900

TENMILE CREEK AT DELLON, COLO.

LOCATION. In sec. 18, T. 5 S., R. 77 W., at highway bridge 300 yards above
mouth, in Dillon, Summit County.

DKAINAGE AREA. 109 square miles (revised; measured on Forest Service map). 
RECORDS AVAILABLE. October 1,1910, to September 30,1919. 
GAGE. Vertical staff. 
CONTROL. Slightly shifting. 
EXTREMES OF DISCHARGE. Maximum stage recorded, 4.25 feet at 6 p. m. June

16, 1917 (discharge, 1,630 second-feet); minimum discharge estimated at
2 second-feet February 15-17 and 20, 1918.

DIVERSIONS. Small amount of water diverted from Tenmile Creek above station. 
ACCURACY. Gage read at irregular intervals from 1911 to 1914; twice daily for

remainder of period. Rating curves well defined. Records from 1911 to
1914 fair; from 1915 to 1919 good except during winter, for which they are fair.

Monthly discharge of Tenmile Creek at Dillon, Colo., for 1910-1919

Month

1910-11 
October ______________ . .

December ___________ . . . .....
January _______________ .....................
February... __________ ... . _
March. ___________________ ............
April.....................................................

June ______________________ . ............
July................. _ .... . .
August _ _____________ __
September _ _____________ .. .....

The year _______________________ ..

1911-12 
October ___________________ . ...........
November.. _____ ____ ..

January. ________________
February... .. . . .....................................
March. ____________ .
April................................. ..... . .......

July......................................................
August ________________________ ..........

. The year __________________ .. .....

Discharge in second-feet

Maximum

27

89 
212 

1,010 
1,160 
1,110 

177 
- 69

1,160

115 
53

102 
1,060 
1,310 
1,010 

289 
69

1,310

Minimum

20
, 14

26 
69 

289 
144 
69 
42

42

97 
532 
331 
69 
40

Mean

30.0 
21.6
18 
18 
25 
31 
61.5 

566 
704 
341 
98.2 
55.2

164

52.8 
23.5 
15 
15 
15 
20 
48.8 

437 
788 
537 
130 
55.6

179

Kun-off in
acre-feet

1,840 
1,290 
1,110 
1,110 
1,390 
1,910 
3,660 

34,800 
41,900 
21,000 
6,040 
3,280

119,000

3,250 
1,400 

922 
922 
863 

1,230 
2,900 

26,900 
46,900 
33,000 
7,990 
3,310

130,000
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Monthly discharge of Tenmile Creek at Dillon, Colo.,for 1910-1919 Continued

Month

1912-13

November.. .............................................

February. _. ___ . ......................................

April.....................................................

July
August ____ .. ____________________ . ....
September. _ . __________________ . .......

The year....... __ ... ____ . ...................

1913-14 
October __ ........ __ ... ___________ . ......
November. ................... _ . ____ ______ ...
December ___ --..-...... __ ... ........................
January.- ___ ............. _______________
February. -_-. _ ...... .... _ ... ________ . ......
March.. __ ... . ... ...
April ___ ..... .... .... _____ __ .. . _ . .

June. _ .. _ .. . . .. ... . .........
July... ........................................... .. .
August. _____ . ___ ... _____________ . .......
September. _____ . _ . ________________

The year _ ......... ...............................

1914-15 
October _____ .. ______ __ __ __ _ . ......
November.. _______________________
December ____ . ________ . ......................
January. _______ ... ...............................
February ___________ , ___________ _ .
March __________ . ...............................
April.....................................................

June ______________ .. ____ . .....
July __________________ . ...................

September __ ..... ___ ... _ . _ . _________ .

The year ___________ . __________

1915-16 
October _________ .. .. _ __ ....

December _________________________
January
February. ____ _____ _________ . .
March ___________________ . _ . ____ .
AprU.... .............................. ...................
May. ..... ________________ . .............
June ________________________ .
July........ ..............................................
August __________ .. _ ___ _ _ . .
September ________ .. _ . ______ . . ...

The year _______ . ____ . ...................

1916-17 
October _______________ . ____ . ............
November.. _____ . ... ...
December ___ ___ .. _ _ .. _ _ ... _ .
January __________ _______________
February ______ . _ ... . .

May _______ ____ .. ...
June. __________________ . ......
July.......  ...................... .-..... ..........
AugUSt _______________ ... __ -. ___ __ ;.. ..
September _________________________

The year ...........................................

Discharge in second-feet

Maximum

53

1, If
7
a 

i 
i

i, if

4

1,34 
1,*

4f 
If

1,44

.

* 6' 
9S 
4C
34 
IS

93

£ 
4

22 
68 
85 
54 
19 

8

8S

6

12 
58 

1,40
86 
IS
5

1 4(1

50
15 
35 
39 
9

0

8

0 
0 
5 
4 
0

0

5 
3

2 
0

0 
0
9

5

2 
0

5 
0 
8 
0 
2 
2

8

4

i 
0 
0

1
1

0

Minimum

42

177 
289 
79 
42 
48

36

70 
477 
190 
70 
49

43

57 
312 
90 
43 
38

36 
35

30 
108 
435 
131 
61 
42

33

26 
70 

177 
170 
55 
40

Mean

43.7 
29.6 
25 
23 
23 
25 
75 

435 
478 
145 
57.2 
60.0

119

44.0 
33 
27 
25 
24 
22 
35 

634 
1,050 

255 
86.5 
55.5

192

48.0 
45 
35 
23 
25 
25 
45 

320 
537 
202 
85.3 
58.3

120

41.9 
36.5 
30.8 
24.0 
25.2 
25.8 
64.7 

325 
662 
245 
117 
56.0

138

48.4 
39.9 
34.6 
30.8 
20.6 
19.6 
50.9 

203 
884 
386 
89.4 
46.5

154

Run-off in 
acre-feet

2,690 
1,760 
1,540 
1,410 
1,280 
1,540 
4,460 

26,700 
28,400 
8,920 
3,520 
3,570

85,800

3,700 
1,960 
1,660 
1,540 
1,330 
1,350 
2,080 

39,000 
62,500 
15,700 
5,930 
3,300

139,000

2,950 
2,680 
2,150 
1,410 
1,390 
1,540 
2,680 

18,600 
32,060 
12,400 
5,240 
3,470

86,50ft

2,580 
2,170 
1,890 
1,480 
1,450 
1,890 
3,850 

20,000 
39,400 
15,100 
7,190 
3,330

100,000

2,980 
2,370 
2,130 
1,890 
1,140 
1,210 
3,030 

12,500 
52,600 
23,700 
5,500 
2,770

112,000
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Monthly discharge of Tenmile Creek at Dillon, Colo., for 1910-1919 Continued

Month

1917-18 
October ....................
November.. ________ ___ . __
December _______________ _ . _ .......
January.. __________________________
February __________________________

April ______________ ... . ...
May _______________ __ _ . . .........
June   __________________________ .
July.................... .

September ____________ ... . .......

The year....    .   ............ _________ .

1918-19 
October _____________ . .. . .........
November ___________________ ...........
December ................................................
January _____ _____ .....
February. ___________ ___ .. ... .........
March ____________________________

June. __________________ _ ...........
July......................................................
August       _  . .
September. ________ __ ____ . ____ L

Discharge in second-feet

Maximum

40 
39

115 
921 

1,530 
442 
110 
64

1,530

64 
48

27 
314 
738 
372 
324 
155 
127

738

Minimum

29 
29

37 
138 
525 
110 
44 
44

45 
24

22 
35 

127 
190 
85 
49 
43

Mean

37.2 
31.3
22.8 
18.8 
9.0 

25.1 
56.5 

466 
1,100 

243 
70.7 
57.0

178

50.2 
37.6 
25 
23 
23 
24.7 

108 
402 
273 
161 
76.9 
55.8

106

Run-off in 
acre-feet

2,290 
1,860 
1,400 
1,160 

500 
1,540 
3,360 

28,700 
65,500 
14,900 
4,350 
3,390

129,000

3,090 
2,240 
1,540 
1,410 
1,280 
1,520 
6,430 

24,700 
16,200 
9,900 
4,730 
3,320

76,400

NOTE. Mean discharge for winter based on current-meter measurements, gage heights, and tempera­ 
ture records.

MUDDY CREEK AT KREMMIING, COLO.

LOCATION. In sec. 7, T. 1 N., R. 80 W., at highway bridge just west of Kremm-
ling, Grand County. No tributary between station and mouth. 

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. July 25, 1904, to September 30, 1905. 
GAGE. Vertical staff. 
CONTKOL. Fairly permanent. 
AcctTKACY. Records good.

Monthly discharge of Muddy Creek at Kremmling, Colo., for 1904-5

Month

1904 
July 25-31...... ..........................................

September _________________________

1904-5 
April _______________________________

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

Discharge in second-feet

Maximum

8 
29 
36.4

19

308 
772 
696 
44 
16 

7

Minimum

5.6 
5 
5

8

38 
186 
50 

7 
3 
.5

Mean

6.9 
11.4
14.8

13

121 
408 
337 

14 
7.1 
2.7

Run-off in 
acre-feet

96 
701 
881

799

7,200 
25,100 
20,000 

861 
436 
161
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EAGLE RIVER AT KEDCLIFF, COLO.

LOCATION. In sec. 29, T. 6 S., R. 80 W., at footbridge in Redcliflf, Eagle County.
Nearest tributary, Turkey Creek, enters 100 yards below station; Homestake
Creek enters 1 mile downstream.

DRAINAGE AREA. 74 square miles (measured on topographic map). 
RECORDS AVAILABLE. October 1, 1910, to September 30, 1925. 
GAGE. Chain and vertical staff. 
CONTROL. Shifting at long intervals. 
EXTREMES OP DISCHARGE. Maximum stage recorded, 4.0 feet on June 5, 1912

(discharge, 1,010 second-feet); minimum stage, 0.01 foot at 7 a. m. October
15, 1917 (discharge, 1 second-foot).

ICE. Stage-discharge relation practically unaffected by ice. 
DIVERSION. Ewing ditch diverts water from headwaters of Eagle River to

Arkansas River basin (see p.   for amount diverted each year). Very
little land irrigated above station.

REGULATION. Filling of Pando ice pond in fall reduces flow for a few days. 
ACCURACY. Gage read twice daily. Rating curves well denned. Records good,

except during estimated periods, for which they are fair.

Monthly discharge of Eagle River at Redcliff, Colo., 1910-1925

Month

1910-11

March ____________ ______________ -.
April. __ . __ . __ ............. .....................

June..    ___   _ ___________________
Juy.. ...................................................
Auigust _________________________ ..

The year ___ __________________ ..
1911-12

April-        . .....  .. . ....

July.....................................................
August _______________________________

The year __ . _______________ .. ........
1912-13 

October... ...............................................

December __________________________
.January.        ________ ... ...................

March. _______ ____________________
April- __ ................ ________ . __ .........
May _____________ ______________
June, ____________________________
July........         .     ....    
August. ...... __ . _______ . _____________

The year.. ______________________

Discharge in second-feet

Maximum

13 
12 
20 

205 
850 
750 
390 
80 
40

850

54 
28 
15 
13 
19 
15 
95 

875 
900 
150 
62 
30

900

28 
24

180 
390 
370 

78 
31 
34

390

Minimum

8.8 
9.0 

10 
20 

128 
90 
54 
28 
20

8.8

14 
12 
9 

12 
10 
12 
14 
90 

140 
62 
28 
11

9

22 
17

98 
78 
34 
IS 
18

Mean

«20 
«15 
«12 

9.9 
10.5 
13.9 
64.9 

386 
298 
107 
35.0 
24.1

83.1

22.0 
17.0 
12.6 
12.5 
12.7 
12.7 
33.7 

384 
422 
87.4 
38.6 
26.0

90.3

27.0 
20.4 

"15 
"12 
"10 
"15 

65 
235 
180 
64.3 
24.9 
23.3

57

Run-off in
acre-feet

1,230 
893 
738 
614 
583 
855 

3,860 
23,700 
17,700 
6,580 
2,150 
1,430

60,300

i,350 
1,010 

775 
769 
730 
781 

2,010 
23,600 
25,100 
5,370 
2,370 
1,490

68,400

l,«R) 
1,210 

922 
738 
556 
922 

3,890 
14,400 
10,700 
3,340 
1,530 
1,390

41,300

  Estimated.
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Monthly discharge of Eagle River at Redcliff, Colo., 1910-1925 Continued

Month

1913-14

July.........  .........................................

The year. ______________________ .

1914-15 
October ____ .. _____________________

July.--          .             

September..      .. ___ . ______________

The year....   ______________ . _..__.._

1915-16 
October ___________ . ______________
November       ______ .. _________ . ___.__._
December __ .--.. __ ______ . ______ ...........

February- ..      ____________________

July.-.        ...    ....... ......

September.-.---.--                   

The year _______________________

1916-17

February -.. ___ . _ _ . __ .. ___ ____ _.  
March.. ________ . ________ _________
April-.... .. - . ..  ....... _. . ..

July.-.-...                     

Discharge in second-feet

Maximum

38 
18 
18

12 
24 

155 
750 
750 
119 
53 
33

750

34 
23 
14 
8 

11 
15 

156 
298 
375 
86 
67 
23

375

21 
16 
15 
16 
37 
39 

208 
550 
470 
127 
64 
38

550

26 
20 
19 
19 
17 
27 

144 
303 
635 
220 
49 
21

Minimum

3 
12 
4

7 
4 

17 
72 

120 
43 
26 
20

3

4 
5 
4 
3 
5 
8 

15 
57 
93 
36 
23 

2

2

14 
5 

12 
10 
12 
15 
27 

147 
137 
43 
24 
22

5

19
6 

16 
13 
12 
13 
13 
52 

168 
55 
20 
15

Mean

18.7 
13.7 
8.7 

»9. 1 
10.2 
12.1 
52.8 

353 
353 
69.3 
33.9 
23.5

80.1

18.8 
14.4 
7.5 
5.3 
8.9 

11.5 
51.8 

146 
194 
54.1 
30.9 
15.4

46.6

18.0 
11.6 
13.1 
13.2 
19.7 
25.6 
81.3 

246 
278 
79.4 
37.1 
26.0

70.7

22.3 
15.0. 
18.3 
15.6 
15.2 
15.9 
60.9 

140 
405 
114 
28.4 
17.4

Run-off in
acre-feet

1,150 
815 
537 
560 
566 
744 

3,140 
21,700 
21,000 
4,260 
2,080 
1,400

58,000

1,160 
857 
461 
326 
494 
707 

3,080 
8,980 

11,500 
3,330 
1,900 

916

33, 700

1,110 
690 
806 
812 

1,170 
1,570 
4,840 

15,100 
16,500 
4,880 
2,280 
1,550

51,300

1,370 
893 

1,130 
959 
844 
978 

3,620 
8,610 

24,100 
7,010 
1,750 
1,040

1917-18 
October _______________ __

December _   _____________________ :

April.  ..                      
May ______ . __________________ .

July.......,                    ...    ...

September... ___________________ .......

The year. ____________________ ; __  

17
16
16
20
16
38
94

, , . 677 -
631186-

- 38-
41

..... 677

1
8
9

11
10
11
26
81

196
38
24
24

... j.

11.0
13.3
13.2
16.3
11.8
1O K

AQ a

346
406
99.3
29.4
28.9

87.1

676
791
812

1,000
655

1,140
2,960

21,300
24,300
6,110
1,810
1,720

63,200

; Estimated.
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Monthly discharge of Eagle River at Redcliff, Colo., 1910-1925 Continued

Month

1918-19

December ________________________ :..
January ___________________________

May. __ .. . _______________________

July.......... ..._________________________._._.._....._..
August.... _________ ............................

The year ...........................................

1919-20 
October ...... ............................................
November _____________________ ......
December.... ____ _____________ i ........

February. ...............................................
March.. _ .... ..........................................
Aprfl-. ...................................................

June.. ____ . ..........................................
July....  - .-.._......_._.__._...... .-... .-- 

September.. _____________________ ......

1920-21

March. ..     _____________________
April....   -- .    _____.... .       

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

The year.. ______________________

1921-22 
Optober,.     ___ '. __________ .. ............

January....   . _ ___________________ '. ...

April........ ..-.............  _.  .. ;_.  :
May     -.      r _ i _ ,_  ________ '--.- ____

July..    _-__  ..._   _   .   _    _

September.. ___ -. __ ... __________ _____ .

The year _________ 1 _____________

1922-23

November.. .............................................

February---- ________________________

April.,....  ............................................

July

The year __________________ . ........

Discharge In second-feet

Maximum

28 
24 
16 
14

180 
380 
260 
116
85

380

24 
32 
14 
14 
11 
23 
26 

617 
617 
151 
62 
30

617

20 
13

12 
16 
34 41' 

620 
700

700

24 
22 
19 
15 
16 
22 

' 80 
400 
272 
88. 
69 

- : 25

400

17 
15 
14 
17 
18 
18 
89 

370 
528 
142 
58 
40

528

Minimum

20
5 
7 

11

18 
122 
73 
27 
21

3.2 
4.6 

11 
9.2 
7.6 
7.4 

10 
37 

162 
' 55 

30 
20

.3.2

13
8

10
8 
7 

10 
52 

144

9
19 
6 

12 
12 
12 

  15 
92 
90 

. - 26 
22 
15

" 6"

5 
10 
8 
9 

15 
14 
16 
89 

150 
51 
22 
20

5

Mean

24.6 
18.0 
12.2 
13.2 

"13.0 
« 15.0 

72.9 
246 
148 
56.9 
35.5 
28

57.2

15.8 
14.3 
13.3 
11.2 
9.7 

11.2 
' 18. 1 
313 
312 
89.2 
36.4 
27.7

72.8

16.7 
9 

"9 
11.5 
11.2 
12.8 
22.6 

290 
383 
«83 
"43 
"39

77.8

19.4 
 19.5 
14.6 
13.8 
13,1 
15.8 

.37. 3 
184 
182 

52.4 
  33. 3 

18.0

.50.4

13.0 
13.5 
11.9 
14.2 
17.1 
16.3 
40.7 

187 
361 
97.4 
43.1 
25.2

70.1

Run-off in 
acre-feet

1,510 
1,070 

750 
812 

72 
922 

4,340 
15,100 
8,810 
3,500 
2,180 
1,670

41,400

972 
851 
818 
689 
558 
689 

1,060 
" 19,200 

18,600 
5,480 
2,240 
1,650

52,800

1,030 
536 
553 
707 
622 
787 

1,340 
17,800 
22,800 
5,100 
2,640 

- 2,320

56,200

1,190 
1,160 

808 
' . 848 

. 728 
972 

2,220 
11,300 

"10,800 
3,220 
2,050 
1,070

36,50»

706 
803 
732 
873 
950 

1,000 
2,420 

11,500 
21,500 
5,990 
2,650 
1,500

50,700

Estimated.
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Monthly discharge of Eagle River at Reddiff, Colo., 1910-1925 Continued

Month

Discharge in second-feet

Maximum Minimum Mean

Run-off in 
acre-feet

1923-24
October___________________________ 26
November   ______________________ 22
December__________________________ 19
January___._________________________ 15
February.......________________________ 15
March.___________________________ 12
A.pril._............................................_.... 107
May.._ ...._   .....-.... ..... ......... 325
June         .  __ .._________.._ 420
July.. .- .-.,... -......... ._.__..._,...._ .._. . 99
August.__  ________________________ 30
September   .   ..___..____.__._._ 22

The year..................._.................__ 420

1924-25
October___________________________ 29 
November..________________________ 26 
December_....___...________________ 20
January..    _   ____._________._ 15 
February___________________________ 12 
March.__  ____._______________ 
AprU..................................................... 79
May     .     ... .. ..  ... 308
June.-__  ______________________ 252 
July..  .-.-   .......-_ ......_..__..... ..- 87
August_____________________________ 36 
September   ....  ______________.

The year         .            

16.9
17.2
14.7
12.9
12.1
11.5
50.2

206
231
60.8
21.8
17.8

56.0

22.4
17.4
13.8
12.5
10.8
15.6
55.9

191
149
50.7
24.9
23.3

49.1

1,040
1,020

904
793
696
707

2,990
12,700
13,700
3,740
1,340
1,060

40,700

1,380
1,040

848
796
600
959

3,330
11,700
8,870
3,120
1,530
1,390

35,500

EAGLE RIVER AT EAGLE, COLO.

LOCATION. In sec. 33, T. 4 S., R. 84 W., 500 feet below highway bridge in 
Eagle, Eagle County. Nearest tributary, Brush Creek, enters three- 
quarters of a mile downstream.

DRAINAGE AREA. 650 square miles (measured on base map of Colorado).
RECORDS AVAILABLE. October 1, 1910, to September 30, 1924.
GAGE. Gurley water-stage recorder installed April 5, 1919. Prior to that 

date, chain gage on highway bridge.
CONTROL. Shifting at present site; permanent at original site.
EXTREMES OF DISCHARGE. Maximum stage recorded, 6.3 feet at 6 a. m. June 3, 

1914 (discharge, 6,760 second-feet); minimum discharge recorded, 61 second- 
feet January 18, 1911.

DIVERSIONS. Water diverted for irrigation ofm 2,700 acres from Eagle Eiver and 
16,000 acres from tributaries, chiefly between Redcliff and Eagle.

ACCURACY. Gage read once daily prior to 1919, continuous gage-height record 
since that date. Eating curves well defined. Records prior to 1919 fair; 
for remainder of period good, except during winter, for which they are fair.



RECORDS OF STREAM FLOW 

Monthly discharge of Eagle River at Eagle, Colo., for 1910-1924

273

Month

1910-11 
October __________________________

December _____ ____________________
January __________________________
February _________________________
March.. __________ . _______________
April _____________________________
May _
June ____________________________
July -..................................................
August ___________________________
September _________________________

The year                       
1911-12 

October.. _________________________

December ________________ . ...............
January.. ...
February.... .......... ...

April _____________________________

June. . ....
July ___ .. ...

September ________ . ..............................

The year......... __   ___________ ......
1912-13

JaTirjqfy
February ....
March _ ..... __ ..... __ ..... __ .. __ . __ .....
Aprfl                  .....          
May....................................................
June .  
July...  
August . ___ _ ... .. __ . . .... -----------
September _   _ . __ .. _ .. ___ ...     ........

The year.. _________________ .. ......
1913-14 

October _____ . ......................................

December
January . .. . _ _ . . _ . _ ... ...

April.. . . ...

July........ ...... .......... _ ................... __ ....

September....... . ___ .... ____ .....   ..   ....
The year          __ .. __ ................

1914-15 
October.... ___ .... __ ...   ___ .. .................

April............. ............................ ...........
May  ......................... ....... ......  ...-  
June ____________________________
July........       _       .      .

September    ..........    ... . _ ...................

The year                       

Discharge in second-feet

Maximum

95 
137 

1,090 
2,600 
2,790

625 
336

2,790

300 
255
235

140 
525 

3,800 
4,300 
3,100 
1,900 

275

4,300'

230 
200

1,000 
3,550 
3,410 
1,550 

490 
385

3,550

385 
295

650 
6,010 
6,610 
2,070 
1,180 

435
6,610

385

126 
1,160 
2,220 
3,760 
1,860 

940 
338

3,760

Minimum

60 
90 

146 
1,180 
1,180 

555 
300 
205

210 
230 
105

125 
562 

2,200 
1,810 

198 
140

156

190 
840 

1,180 
490 
251 
208

295 
146

251 
615 

1,860 
1,000 

410 
318

251

109 
126 
314 

1,310 
338 
147 
147

Mean

«180 
«140 
«90 
«60 

74.8 
111 
403 

1,950 
2,250 

831 
406 
258

409

237 
246 
165 
100 
90 

106 
275 

1,630 
3,370 
2,340 

512 
180

774

200 
184 
120 
100 
100 
140 
439 

1,890 
2,040 

959 
342 
312
572

330 
220 
125 
100 
100 
130 
425 

2,750 
3,910 
1,440 

574 
370
877

302 
190 
110 
100 
100 
118 
334 

1,220 
2,570 
1,090 

326 
184

554

Run-off in 
acre-feet

11,100 
8,330 
5,530 
3,690 
4,1*0 
6,820 

24,000 
120,000 
134,000 
51,100 
25,000 
15,400

409,000

14,600 
14,660 
10.100 
6.150 
6,180 
6,620 

16,400 
100,009 
201,000 
144,009 
31,500 
10,700

661,000

12,300 
10,900 
7,380 
6,150 
5,550 
8,610 

26,100 
116,000 
121,000 
59,060 
21,090 
18,600

413,000

20,300 
13,100 
7,600 
6,150 
5,650 
8,606 

25,300 
169,000 
233,060 
88,500 
35,300 
22,000

634,000

18,600 
11,300 
6,760 
6,160 
5,580 
7,260 

19,900 
75,000 

153,068 
67,000 
20,000 
10,980

401,000

 Estimated.
46013 29  19
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Monthly discharge of Eagle River at Eagle, Colo., for 19,10-1984 Continued

Month

1915-16

April........   ..                
May....................................................
June ____ . _______________________ .
July...... .-.  .   .   ._       .... .

September   ________________________

The year ______________________

1916-17

February.... ________________________

May _____________________________

July.. ...................................................

September..... _______________________

The year ______________________

1917-18 
October ___ . ______________________

December __________________________
January ___    _____________________

March ____________________________
April... .................................................

June _____________________________
July.........  .........................................

The year     .. ___    ..... _______ . ....

1918-19

November     _______________________

January ____ . _____________________

March ........ ...........................................
April....       ..    .       .......

July.......                      
August ........     ....................................
September   .. ..........................................

The year _______________________

1919-20

December __________________________
January ..................................................

March ______________________________

May _________________________ .........

July.             ........................ .. ...

The year     ... ______ ... ..................

Discharge in second-feet

Maximum

265
158

1,160 
3,110 
3,760 
2,660 
1,120 

400

3,760

328 
265

217 
785 

2,590 
6,300 
4,480 

785 
390

6,300
=====

221
182

281 
608 

3,370 
6,300 
2,800 

400 
455

6,300

208

1,210 
3,240 
2,220 
1,120 

590 
364

3,240

208
165

114 
179 
272 

4,550 
5,000 
2,400 

799 
325

5,000

Minimum

158 
147

195 
748 

2,220 
988 
400 
188

190

142 
380
988 
865 
305 
217

163 
152

227 
455 

1,980 
375 
165 
161

156

203 
748 
945 
413 
210 
150

145 
95

85 
92 

108 
294 

2,040 
673 
319 
230

85

Mean

197 
153 
120 
100 
95 

180 
451 

1,740 
2,990 
1,480 

708 
275

710

260 
185 
110 
100 
90 

120 
369 

1,160 
4,190 
2,150 

470 
288

792

175 
167 
120 
100 
100 
165 
377 

2,110 
4,510 
1,120 

269 
262

788

183 
150 
110 
100 
90 

150 
486 

1,880 
1,350 

645 
352 
255

483

183 
125 
109 
103 
106 
114 
182 

2,000 
3,430 
1,220 

475 
264

692

Run-off in 
acre-feet

12,100 
9,100 
7,380 
6,150 

54,600 
11,100 
26,800 

107,000 
178,000 
91,000 
43,500 
16,400

514,000

16,000 
11,000 
6,760 
6,150 
5,000 
7,380 

22,000 
71,300 

249,000 
132,000 
28,900 
17,100

573,000

10,800 
9,940 
7,380 
6,150 
5,550 

10,100 
22,400 

130,000 
168,000 
68,900 
16,500 
15,600

571,000

11,300 
8,930 
6,760 
6,150 
5,000 
9,220 

28,900 
116,000 
80,300 
39,700 
21,600 
15,200

349,000
1 ' "" """  '" " '"

11,300 
7,440 
6,700 
6,330 
5,750 
7,010 

10,800 
123,000 
204,000 
75,000 
29,200 
15,700

502,000
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Monthly discharge of Eagle River at Eagle, Cote., for 1910-1924 Continued

Month

1920-21

March . .. . ___ , _______ ..
April...........   ........ ...... .. .  - . .-- 

July....  ._  .  ..    .       -

The year      .        ...          

1921-22

March ___________________ ........ _ . ....
April.....................................................

July........................-...  ............... _ .....

The year.   .   .       .... .................

1922-23 
October ___________________ . .   _ ._

January _____________ . _____ . __   .......

March
April...-........-...........-..............  ...........

June . .  .   _ .   _ .   __. _
July... ........ ..- .. .... . ..  ...  ..........

The year.   .          ...        .    

1923-24 
October _ .. __ ..... ____ ..  ... _ . _ ... ........

December. ________________________

February       _   _ .... . ____ . ...... _.......
March ____________________________
April.  . . .._  ....... .  .    ..    _

July......................................................

The year ......... ... ...................... ....

Discharge in second-feet

Maximum

227 
176 
144 
114 
182 
243 
395 

4,550 
5,750 
2,070 

785 
. 1,170

5,750

209
175 

__ 1  ...

144 
270 
578 

3,570 
3,470 
1,200 

791 
380

3,570

154
147 
152

278 
500 

3,660 
4,280 
2,340 
1,130 

394

4,280

296 
223 
159

209 
640 

2,700 
5,020 
1,550 

309 
183

5,020

Minimum

157 
116

147 
152 
405 

2,230
552 
332

-' 211

144 
130

144 
721 

1,270
375 
262 
149

121 
110

162 
200 
520 

2,480 
584 
356 
255

226

100

215 
591 
892 
428 
121 
108

Mean

198 
143 
108 
98 

111 
176 
245 

1,820 
3,830 
1,200 

528 
431

741

174 
149 
138 
115 
117 
167 
252 

1,650 
2,250 

711 
406 
217

530

142 
127 
122 
115 
135 
185 
303 

1,650 
3,400 
1,470 

667 
300

717

260 
156 
127 

' 75 
110 
140 
360 

1.620 
2,560 
1,090 

171 
125

568

Run-off in 
acre-feet

12,200 
8,510 
6,640 
6,030* 
6,160< 

10,800* 
14, 600' 

112, 000' 
228, 000- 
73,800- 
32,500< 
25,600'

537,000

10,700 
8,87ft 
8,480 
7,070* 
6,600 

10,30O 
15,000 

101,000- 
134,000 
43,700' 
25,OOO 
12,900-

384,000-

8,730- 
7,560- 
7,500 
7,070 
7,500 

11,400 
18,000 

101,000 
202,000 
90,400- 
41,000 
17,900

520,000

16,000 
9,280 
7,810 
4,610 
6,330 
8,610 

21,400 
99,600 

152,000 
67,000 
10,500 
7,440

411,000

NOTE. Monthly mean discharge during winter based chiefly on current-meter measurements and 
temperature records.

EAGLE KIVEB AT GYPSUM, COIO.

LOCATION. In sec. 5, T. 5 S.; E. 85 W., at highway bridge a quarter of a mile 
north of railroad station at Gypsum. Nearest tributary, Gypsum Creek, 
enters a short distance downstream. Prior to February 7, 1907, station 
located in sec. 1, T. 5 S., R. 85 W., 5 miles upstream. Records at two 
points comparable.
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DRAINAGE AREA. 844 square miles (measured on base map).
RECORDS AVAILABLE. April 1, 1905, to December 31, 1909.
GAGE. Vertical staff at upper section; chain at lower section.
CONTROL. Slightly shifting.
EXTREMES OP DISCHARGE. Maximum stage recorded, 6.0 feet at 6 a. m. June 4, 

1905 (discharge, 6,600 second-feet); minimum discharge, 60 second-feet De­ 
cember 19, 1907.

DIVERSIONS. Water diverted for irrigation of 150 acres between Eagle and 
Gypsum; none below Gypsum.

ACCURACY. Gage read twice daily. Rating curves well defined. Records 
good, except during winter for which they are fair.

Monthly discharge of Eagle River near Gypsum, Colo., for 1905-1909

*

Month

* ' / 
1905 

April.....................................................

June
July.................................................. .
August...   ________________________

The period...        _______ ..    ...

1905-6

April    .            .  ___..        

July..........................-..-..............  ....
August __ , _____________________ .... .....
September _____________________    ...

The year. __________________    ...

1906-7

April....    .        . .................... ...

July......... _          ..           
August _» ..... ..

The year.                  . ..........

1907-8 
October ________________________   ....

June ...... _______ ___ _______ , _
July   .. __      .-..-.  _       

The year.      .      _ ..... . ..............

o Estimated.

Discharge in second-feet

Maximum

790 
2,870 
6,040 
1,420 

475 
358

268 
230 
218

1,160 
3,640 
5,740 
2,040 

912 
760

5,740

521
375 
268 
255

346 
1,010 
2,520 
3,660 
3,500 
1,010 

491

3,660

438 
239 
155 
181 
239 
155 
890 

1,340 
2,860 
1,190 

548 
30?

2,860

Minimum

154 
591 

1,550 
432
218 
218

205 
183 
163

218 
521 

1,780 
591 
310 
310

310 
205 
173 
163

122 
272 
464 

1,060 
1,060 

389 
272

122

239 
111 
60 

155 
111 
92 

132 
368 

1,100 
326 
290 
181

60

Mean

301 
1,470 
3,160 

697 
348 
273

228 
205 
177 

 150 
  150 
  160 

499 
2,050 
2,750 
1,230 

518 
467

718

381 
300 
223 
197 

 150 
200 
540 

1,080 
2,890 
2,160 

562 
342

755

299 
182 
131 
170 
142 
128 
436 
806 

2,010 
675 
375 
226

465

Run-off in 
acre-feet

17,900 
90,400 

188,000 
42,900 
21,400 
16,200

377,000

14,000 
12,200 
10,900 
9,220 
8,330 
9,840 

29,700 
126,000 
164,000 
75,600 
31,900 
27,800

519,000

23,400 
17,900 
13,700 
12,100 
8,330 

12,300 
32,100 
66,400 

172,000 
133,000 
34,600 
20,400

546,000

18,400 
10,800 
8,060 

10,50) 
8,170 
7,870 

25,900 
49,600 

120,000 
41,500 
23,100 
13,400

337,000
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Monthly discharge of Eagle River near Gypsum, Colo., for 1905-1909 Continued

Month

1908-9

December __________________________

March . .
April. __ . _ . __ .. ____________________

June __ . __________________________
July

September. _________________________
The year. _______________________

1909 
October ___________________________
November. _________________________
December __________________________

Discharge in second-feet

Maximum

209 
155 
155 
144 
181 
209 
520 

2,520 
5,190 
3,860 
1,170 

820
3,860

282 
200 
200

Minimum

155 
122 
75

132 
144 
155 
307 

1,240 
782 
462 
300
75

200 
185 
185

Mean

176 
146 
119 

 123 
148 
159 
262 

1,270 
3,570 
1,740 

611 
501
735

246
198 
196

Run-off in 
acre-feet

10,800 
8,690 
7,320 
7,560 
8,220 
9,780 

15,600 
78,100 

212,000 
107,000 
37,600 
29,800

532,000

15,100 
11,800 
12,100

1 Estimated.
TURKEY CREEK AT REDCHFF, COIO.

LOCATION. In sec. 19, T. 6 S., E. 80 W., at highway bridge in Redcliff, Eagle
County, 800 feet above mouth of creek.

DRAINAGE AKEA. 27 square miles (measured on Forest Service map). 
RECORDS AVAILABLE. July 1, 1913, to September 30, 1921. 
GAGE. Vertical staff and chain. 
CONTROL. Shifting. 
EXTREMES OF DISCHARGE. Maximum stage recorded during period, 4.7 feet at

7.15 p. m. June 13, 1918 (discharge, 670 second-feet); minimum stage
recorded, 1.10 feet at 8 a. m. March 9, 1921 (discharge, 3 second-feet). 

ICE. Stage-discharge relation unaffected by ice except for a few days during
winter.

DIVERSIONS. A few small diversions from Turkey Creek. 
ACCURACY. Gage read twice daily. Rating curves fairly well defined. Records

good except during 1914, 1918, and 1921, for which they are fair.

Monthly discharge of Turkey Creek at Redcliff, Colo., 191S-1921

Month

1913 
July................ -.._. ......   .. .   ........

September... __ ... __     __    .. _   .. __ ....
The period     ...     ..          .   

1913-14 
October ___________________________
November.. _______ . ____ . ___ . ____ ...

January ...

March
April.. ...._._ _.. __......-......_........-............
May.....................................................

July.....................................................

September    ..     ...    ...     _ ..   ....   
The year                     ..   

Discharge in second-feet

Maximum

55 
19 
14

14 
14

20 
292 
314 
120 
33 
16

314

Minimum

19 
12 
10

7 
5

8 
15 

127 
35 
15 
13

Mean

31.9 
14.9 
11.7

10.2 
8.2. 

 7.0 
 5 
 5 
 7 
13.9 

125 
237 
64.7 
21.1 
14.1
43.2

Run-off in 
acre-feet

1,960 
916 
696

3,570

627 
488 
430 
307 
278 
430 
827 

7,690 
14, 100 
3,980 
1,300 

839
31,300

1 Estimated.
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Monthly discharge of Turkey Creek at Reddiff, Colo., 1918-1921 Continued

Month

1914-15 
October _______________ __________
November _________________________
December __________________________
January _______________ .....................

March ____________________________
April....................................................

June. ____________________________
July.....................................................
August..... ____________ .......................
September _________________________

The year    .      ..... _________   
1915-16 

October ..................................................
November _________________________
December.. _________________________

^February... ________________________
March. ___________________________
AprU. ...................................................
May. ____________________________
June. ....................................................
July
August..... __________________________
September. _________________________

The year.         ________   __ ......
1916-17 

October ..................................................
November.. .............................................

January.. ................................................

April.....................................................

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

The year. _______ . ............................
1917-18 

October . ...  ........................................
November. _________________________

January  

March ...................................................
April........ ................. . _ .  ...... .........

June
July.    ........_..._..._......._._  ...__.__.._

September ...............................................

The year          _____ . _ ... __ .....
1918-19

November ...............................................

April .. .
May..    _______     _________ . ___ ...
June . .
July... ......................... .  ...     ... ...........

The year. ____ ..... ______________ .

  Estimated.

Discharge in second-feet

Maximum

15 
7 
5 
5 
7 

10 
53 

134 
213 
110 
23 
12

213

10 
7 
5 
5 
5 
9 

62 
174 
302 
94 
17 
16

302

11 
7.0 
7.2 
6.4 
5.6 
8.0 

27 
93 

316 
204 

18 
8.9

316

5.4 
7.2 
4.4 
4.4 
5.0 

10 
20 

197 
485 
104 
28 

9

485

8 
8 
6 
5

42 
232 
104 
46 
23

232

Minimum

7 
3 
2 
3 
4 
5 

10 
30 
92 
21 
10 
8

2

7 
4 
4 
4 
4 
4 
6 

25 
98 
16 
10 
9

4

7.0 
4.5 
5.4 
4.0 
4.2 
4.2 
4.8 

12 
35 
19 
10 
5.2

4.0

3.9 
4.0 
3.8 
3.S 
4.0 
4.6 

10 
16 

118 
26 
3 
4

3

5 
5 
4 
2

6 
28 
46 
22 
13

Mean

9.45 
4.47 
4.00 
3.74 
4.82 
7.39 

23.4 
78.5 

161 
47.5 
14.8 
9.47

30.7

8.03 
4.97 
4.13 
4.03 
4.28 
5.90 

17.4 
88.3 

195 
37.5 
12.7 
11.0

32.7

8.82 
5.63 
6.13 
4.77 
4.57 
5.22 

12.6 
34.7 

206 
68.5 
13.1 
6.75

31.3

4.17 
4.87 
4.15 
4.25 
4.34 
6.03 

13.6 
101 
256 
46.6 
11.3 
5.8

38.4

7.1 
6.3 
5.1 
4.1 

 4 
 5 
18.2 
97.7 
74.4 
31.2 
16.3 
17.0

24.0

Run-off in 
acre-feet

581 
266 
246 
230 
268 
454 

1,390 
4,830 
9,580 
2,920 

910 
564

22,200

494 
296 
254 
248 
246 
363 

1,040 
5,430 

11,600 
2,310 

781 
655

23,700

542 
335 
377 
293 
254 
321 
750 

2,130 
12,300 
4,210 

806 
402

22,700

256 
290 
255 
261 
241 
371 
809 

6,210 
15,200 
2,870 

695 
345

27,800

437 
375 
314 
252 
222 
307 

1,080 
6,010 
4,430 
1,920 
1,000 
1,010

17,400
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Monthly discharge of Turkey Creek at Redcliff, Colo., 1918-1921 Continued

Month

1919-20 
October    ..... _ . ____________ . _____ .
November _________________________
December.. ________________________

February __
March. ___________________________
April.....................................................

July......................................................
August ..
September         .    .    .       .   .  

The year......   _ ... __ . _   _ .. _ . __ .

1920-21

March. ___________________________

July......................................................
August ..
September __ . __ . ___________________

Discharge in second-feet

Maximum

10 
9 
6 
4 
3 

12 
14 

251 
333 

91 
24 
12

333

5 
6 
8 

19 
250 
420 
80 
38 
13

420

Minimum

2 
4 
2 
2 
2 
2 
2 

18 
91 
24 
12 
9

2

4 
4 
5 
6 

17 
86 
40 
10 
7

Mean

7.0 
6.3 
3.6 
2.5 
2.3 
4.3 
6.0 

96.5 
189 
49.9 
16.9 
10.7

33.0

 7.0 
 6.0 
 5.0 

4.3 
6.1 
6.6 

13.4 
72.7 

253 
51.5 
19.7 
8.4

37.7

Run-off in 
acre-feet

430 
375 
221 
154 
132 
264 
357 

5,930 
11,200 
3,070 
1,040 

637

23,800

430 
357 
307 
264 
283 
406 
797 

4,470 
15,100 
3,170 
1,210 

500

27,300

Estimated.
HOMESTAKE CREEK AT BED CUFF, COIO.

LOCATION. In sec. 30, T. 6 S., K. 80 W., a quarter of a mile above mouth of 
creek, at first Forest Service bridge, and 1 mile from Kedcliff, Eagle County.

DBAINAGE ABEA. 64 square miles (measured on topographic map).
KECOBDS AVAILABLE. October 1,1910, to September 30,1918.
GAGE. Vertical staff; from August 17, 1914, to October 17, 1917, gage situated 

a quarter of a mile upstream where flow was the same.
CONTROL. Practically permanent at both sites.
EXTREMES OF DISCHARGE. Maximum stage recorded, 6.2 feet at 9 a. m. June 

24, 1918 (discharge, 1,300 second-feet); minimum discharge recorded, 0.6 
second-foot January 25, 1915, from current-meter measurement.

DIVEBBIONS. No water diverted from Homestake Creek.
AcctmAcnr. Gage read once daily from April to July for years 1911 to 1913 

inclusive, and at irregular intervals during remainder of period. Bating 
curves fairly well defined. Records fair.
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Monthly discharge of Homestake Creek at Redcliff, Colo., for 1910-1918

Month

1910-11

April..... __  .     .....      ..  .  
May. . __ _ __ . ____

The year                       
1911-12

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

July.  .  ....    ..       ..      

1912-13

April........... . ___ .-................ ...  ... 
May... ..   ....   ...            

July......... .         _     .. ...   .

The year.   .        __      .      
1913-14

April....   .        . .        . 

July.......... ......... __ . _ ...........................

The year                 _      
1914-15

April..... ................................................

July.....................................................

The year                 ...      

Discharge in second-feet

Maximum

30 
370 
630 
890 
510 

79 
27

890

168 
20

165 
715 
950 
465 
190 
30

950 

20

195 
670 
450 
260 
79 
51

670
:

56
25

100 
760 
940 
430 
218 
40

940

28 
18 
4

176 
485 
670 
218 
161 
50

670

Minimum

10 
45 

149 
262 

93 
25 
15

15 
15

26 
93 

290 
200 

26 
15

15

166 
176 
42 
20 
23

23
8

19 
80 

895 
131 
42 
19

13 
4 
2

3
56 

142 
49 
12
7

Mean

  20 
 15 
 10 
"8 

 10 
12.0 

114 
418 
575 
230 
42.3 
18.0

123

48.0 
18.2 

 13 
 13 
 13 
  13 

56.9 
308 
645 
325 
68.1 
17.8

128

17.4 
»14 
"13 
»12 
"10 
o!4

80.5 
329 
321 
136 
31.5 
30.1

84.2

30.8 
16.0 

-10.0 
 8.0 
«9.0 

 11.0 
63.4 

431 
620 
254 
77.6 
29.9

130

22.3 
6.87 
3.00 

«1 
«1 
«2 
56.8 

195 
352 
123 
36.6 
18.6

68.0

Eun-ofi in 
acre-feet

1,230 
893 
615 
492 
555 
738 

6,780 
25,700 
34,200 
14,100 
2,600 
1,070

89,000

2,950 
1,080 

799 
799 
748 
799 

3,390 
18,900 
38,400 
20,000 
4,190 
1,060

92,100

1,070 
833 
799 
738 
555 
861 

4,790 
20,200 
19,100 
8,360 
1,940 
1,790

61,000

1,890 
952 
615 
492 
500 
676 

3,770 
26,500 
36,900 
15,600 
4,770 
1,780

94,400

1,370 
409 
119 
61 
56 

123 
3,350 

12,000 
20,900 
7,560 
2,250 
1,110

49,300

  Estimated.
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Monthly discharge of Homestake Creek at Redcliff,  olo.,for 191O-191'8 Contd.

Month

1915-16 
October ___________________________
November _________________________
December __________________________

February __________________________
March. ___________________________April. _ ... . . _
Mav
June.. ___________________________
July ....

September.. ______________________

The year.    .       ....   .....   .. __   .

1916-17 
October   ________________________
November _________________________
December _________________________

February __________________________
March. ___________________________
April........     .. -.-.........-.........._.... ..
May... ....... _ .......................... ____ ......

July.....................................................
August ___________________________
September _________________________

The year...   .    _ ' ............................

1917-18 
October ..................................................
November ...............................................

January __________________ . ...............

April-   .....   ...    ................................

June.. ___________________________
July   ............. ........ ...  . .......-. -.....
August _ _________________________
September ...............................................

Discharge in second-feet

Maximum

37 
10

172 
520 
650 
347 
118 
50

650

40

120 
335 
750 
500 
90 
33

750

14 
24

38 
87 

542 
1,300 

320 
80 

100

1,300

Minimum

8 
1

38 
102 
347 
104 
39 
27

22*

19 
54 

12$ 
111 
26 
14

8 
10

36 
65 

190 
55 
15 
16

---/--

Mean

16.4 
6.40 

«8 
«9 
«9 

 15 
87.3 

229 
458 
177 
70.1 
34.9

93.3

29.8 
 23 
«20 
  22 
 20 
"20 

52.4 
156 
493 
258 
49.8 
20.6

97.0

10.5 
16.1 

«10 
«9 
«7 
15 
55.4 

275 
708 
145 
36.7 
47.9

111

Run-off in 
acre-feet

1,010 
381 
492 
653 
518 
982 

5,190 
14,100 
27,300 
10,900 
4,810 
2,080

67,800

1,830 
1,370 
1,380 
1,860 
1,110 
1,280 
3,120 
9,660 

29,800 
15,900 
3,060 
1,280

70,300

646 
908 
615 
553 
389 
923 

3, 800 
16,900 
42,100 
8,980 
2,260 
2,850

80,400

"Estimated.!
BRUSH CREEKfAT EAGLE, C010.

LOCATION. In sec. 6, T. 5 S., R. 84 W., at railroad bridge 300 yards above 
mouth and three-quarters of a mile west of Eagle, Eagle County.

DRAINAGE AREA. 146 square miles (measured on Forest Service map).
RECORDS AVAILABLE. October 1, 1910, to November 30, 1913.
GAGE. Vertical staff.
CONTROL. Shifting.
DIVERSION. Water diverted from Brush Creek and tributaries above station for 

irrigation of 2,700 acres.
ACCURACY. Gage read at irregular intervals. Rating curves not well defined. 

Records poor.
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Monthly discharge of Brush Creek at Eagle, Colo., for 1910-1918

Month

1910-11

April.-..... . ...... _      ..   ..     
May............. ........................................

July......................................................

The year,              .     .. .........

  1911-12

April....................................................

July......................................................

The year..... ......................................

1912-13

February __ .. ..........................................

April... ..... ..........................................
May.    .      ......................................

July...... ....... ......................................

The year.    ____ , ............................. .

19J3

Discharge in second-feet

Maximum

38 
44 
53 
76 

117 
192 
68 

. 38 
62

192

65 
70

52 
300 
665 
490 

72 
72

665

140 
150 
280 

43

280

100 
100

Minimum

32 
30 
30 
32
77 
62 
38 

5 
30

5

49 
50

22 
31 

205 
80 
23 
37

90 
18

1 
1

1

77 
40

Mean

«50 
 60 
«40 

35.3 
36.6 
39.0 
40.4 
90.4 

101 
58. 7 
18.7 
40.9

51.1

52.7 
59.2 

«33 
«25 
022 
«25 

31.7 
117 
402 
219 
35.7 
57.2

89.9

»50 
-59 
»40 
«35 
«30 
«35 
«40 
112 
119 
64.2 
11.9 
65

55.2

85 
60

Run-off in 
acre-feet

3,070 
3,570 
2,460 
2,170 
2,030 
2,400 
2,400 
5,560 
6,010 
3,610 
1,150 
2,430

36,900

3,240 
3,520 
2,030 
1,540 
1,260 
1,540 
1,890 
7,190 

23,900 
13,500 
2,200 
3,400

65,200

3,070 
3,510 
2,460 
2,150 
1,670 
2,150 
2,380 
6,890 
7,080 
3,950 

732 
3,870

39,900

5,230 
3,570

> Estimated.
ROARING FORE AT ASPEN, COIO.

LOCATION. In sec. 7, T. 10 S., R. 84 W., at bridge faear old power plant in 
Aspen, Pitkin County. Castle, Maroon, and Hunter Creeks enter below. 
Prior to February 24, 1915, station maintained three-quarters of a mile 
upstream.

DBAINAGE ABEA. 109 square miles (measured on topographic map).
RECOBDS AVAILABLE. October 1, 1910, to September 30, 1921.
GAGE. Vertical staff.
CONTBOL. Practically permanent.
EXTBEMES OF DISCHABGE. Maximum stage recorded, 7.1 feet during night of 

June 18, 1917 (discharge, 3,170 second-feet); minimum discharge recorded, 
15 second-feet on March 11, 1919 (gage height, 0.25 foot).

ICE. Stage-discharge relation practically unaffected by ice.
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DIVERSIONS. Salvation ditch diverts water for irrigation of 2,800 acres above
station. Prior to April 15, 1919, the mines at Aspen pumped about 0
second-feet into river above station. 

ACCTTEACT. Gage read at irregular intervals prior to March 31, 1916; twice
daily subsequently. Rating curves well defined. Records prior to March,
1916, fair, and for the remainder <rf*period, good. 

COOPEBATION. Station maintained in cooperation with United States Forest
Service.

Monthly discharge of Roaring Fork at Aspen, Colo., for 1910-1921

Month

1910-11 
October __________________________

February __________________________

April ____________________________
May ____________________________
June ____________________________
July  --.....  -......._ ...-....--.-..._..__.... 

September- ________________________

The year ____________________ . __

1911-12

February _   ______________________

April.....................................................
"Wflv

July..      ._........... ...-. __ ...........
September    ______________________

The year. ..........................................

1912-13

November..   ..........................................

AprlL......  ...........................................

July........... ...........................................

September       ___     ... ...................

The year    _____   ___ ....... ...........

1913-14

May ____   _______________ - __ . __  

July....  .......................... __ .. . . ....

September..   _ . ______ ... _ .. _ ............

The year.                       

Discharge in second-feet

Maximum

52 
190
600
885 
570 
130

885

63 
60

38 
38 
63 

946 
1,490 
1,010 

380 
90

1,490

78 
59

160 
885 
885 
423 
125 
160

885

109 
67

132 
1,360 
1,700 

560 
308 
123

1,700

Minimum

25 
33 

135 
420

63

52 
25

25 
33 
38 
67 

570 
400 

78 
59

47 
44

142 
394 
109 
45 
55

57 
45

37 
87 

445 
294 

88 
51

Mean '

  65 
«55 
«40 
«30.0 
 25.0 

32.9 
80.3 

358 
712 
340 
110 
68.0

160

"113 
60.9 
44.0 

"25 
36.0 
34.7 
49.0 

302 
1,010 

604 
172 
71.9

211

60.3 
54.6 

"40 
  35 
"35 
  35 

89.2 
441 
631 
239 
72.0 

108

153

78.4 
52.2 

  40 
  30 
"30 
"30 

68.4 
595 

1,070 
373 
139 
80.1

216

Run-off in 
acre-feet

4,000 
3,270 
2,460 
1,840 
1,390 
2,020 
4,780 

22,000 
42,400 
20,900 
6,760 
4,050

116,000

6,950 
3,620 
2,710 
1,540 
2,070 
2,130 
2,920 

18,600 
60,100 
37,100 
10,600 
4,280

. 153,000

3,710 
3,250 
2,460 
2,150 
1,940 
2,150 
5,310 

27,100 
37,600 
14,700 
4,430 
6,430

111,000

4,820 
3,110 
2,460 
1,840 
1,670 
1,840 
4,070 

36,600 
63,700 
22,900 
8,560 
4,770

156,000
a.'.r  i. i.i'i'3i!B"isJS5S

1 Estimated.
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Monthly discharge of Roaring Fork at Aspen, Colo., for 1910-1921 Continued

Month

*  1914-15 
October ___________________________
November   ........ ___________________

March.   ........... ___________________

May. ___________________________
June.. .. __ ____
July                       

The year                .   __    
1916-16 

October _     .   ___________________

March...       .. ___________________
April......  - - .           .   _
May..... .. ....  ............ ........................
June. ____________________________
July- .. ...... . ..............    ............

The year                        
1916-17

November   ________________________

April   . . . . ...... ....... ........    ........
May . . __ _

July--   ..- -  ..    .         
August
September        ....................................

The year                        
1917-18

December   .   ....................................

April       ...... ........ ....... .....................

July... ..................................................
August  _        ____________   ___    
September         .             ...     

The year
1918-19

April-..     ..........................................

July..   ...          ......................      

The year     .. __    ....    .    _     

Discharge In second-feet

Maximum

106 
66

32 
39 

146 
512 

1,250 
655 
195 
74

1,250

66 
39 
45 
39 
53 
60 

212 
575 

1,320 
875 
325 
152

1,320

139 
97 
83 
66 
51 
59 

112 
552 

2,050 
1,440 

290 
82

2,050

62 
60 
64 
43 
47 
64 
86 

802 
2,170 

690 
183 
193

2,170

79 
68 
68 
37 
33 
35 

228 
980 
575 
350 
190 
111

980

Minimum

65 
30

19 
23 
30 
65 

283 
102 
53 
41

19

39 
30 
32 
28 
27 
26 
40 

112 
625 
200 

75 
66

26

76 
43 
39 
36 
23 
19 
27 
59 

137 
325 

74 
64

19

: 40 
39 

i 35 
1 31 

33 
33 
36 
82 

! 485 
120 

1 37 
47

31

63 
49
28 
24 
24 
21 
28 

133 
' 257 
! 79 
! 29 
! 26

21

Mean

88.9 
50.0 

"28 
 25 
"24.3 

31.6 
55. 5 

239 
720 
363 
84.6 
54.7

148

54.2 
36.0 
39.6 
31.9 
33.6 
41.2 
81.8 

300 
922 
421 
171 
86.0

185

106 
63.1 
49.8 
48.4 
40.4 
37.8 
56.2 

165 
1,240 

718 
140 
63.5

228

50.1 
51.4 
44.6 
39.5 
39.4 
40.9 
64.0 

384 
1,430 

374 
85.2 
87.2

224

70.3 
60.3 
40.9 
31.0 
28.1 
26.7 
87.0 

471 
418 
171 
74.3 
50.1

128

Kun-ofiin 
acre-feet

5,470 
2,980 
1,720 
1,640 
1,360 
1,940 
3,300 

14,700 
42,800 
22,300 
5,200 
3,250

107,000

3,330 
2,140 
2,430 
1,960 
1,930 
2,530 
4,870 

18,400 
54,900 
26,900 
10,500 
5,120

134,000

6,520 
3,760 
3,060 
2,980 
2,240 
2,320 
3,340 

10,100 
73,800 
44,100 
8,610 
3,780

165,000

3,080 
3,060 
2,740 
2,430 
2,190 
2,510 
3,810 

23,600 
85,100 
23,000 
5,240 
5,190

162,000

4,320 
3,590 
2,510 
1,910 
1,660 
1,640 
5,130 

29,000 
24,900 
10,500 
4,570 
2,980

92,700

> Estimated.
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Monthly discharge of Roaring Fork at Aspen, Colo.,for 1910-1921 Continued

Month

1919-20

January . _ ...... _ . _ .. __ .....

April.......  ...-............... . . . . . 

July  .................. ...... ........ ..................

The year .............. ............................
1920-21

April ___ ... __ . ____ . ___ . __ . ___ . ___ ..
Stoy......   ...............  .  .......... ........

July...........................   ......................

The year          , ...........................

Discharge in second-feet

Maximum

58 
43 
40 
34 
40 
40 
56 

1,120 
1,430 

785 
237 
208

1,430

70 
58 
53 
62 
56 
72 
77 

910 
2,310 

670 
197 
178

2,310

Minimum

35 
30 
28 
21 
24 
24 
29 
72 

670 
208 
84 
46

21

41 
49 
40 
26 
45 
34 
47 
75 

670 
164 
87 
53

26

Mean

44.0 
37.7 
35.0 
27.0 
32.2 
33.7 
39.2 

359 
961 
420 
139 
70.3

183

57.0 
54.6 
51.3 
51.8 
51.0 
54.0 
60.3 

311 
1,130 

367 
130 
82.2

199

Run-off in 
acre-feet

* 2,700 
; |2,240 

1 2,150 
I * 1,660 
j"S 1,850 

2,070 
r 2,330 

'f 22,100. 
7 57, 200 

Tf 25,800. 
jl 8,550= 
»:> 3 18ft

133,000

3,500 
3,250 
3,150 
3,190 
2,830 
3,320 
3,590 

19,100 
67,200 
22,600 
7,990 
4,890

145,000

BOARDTG FOBK BELOW ASPECT, COIO.

LOCATION. In sec. 2, T. 10 S., R. 85 W., at highway bridge 2 miles below Aspen, 
Pitkin County. Castle Creek enters above station and Maroon Creek, below.

DRAINAGE ABE A. 223 square miles (measured on topographic map).
RECORDS AVAILABLE. October 1, 1913, to September 30, 1918.
GAGE. Vertical staff.
CONTBOL. Slightly shifting.
ICE. Stage-discharge relation unaffected by ice.
DIVEBSIONS. Roaring Fork Light & Power Co. diverts water from Maroon 

Creek and thence into Roaring Fork above station.
ACCTJBACT. Gage read semiweekly. Rating curves well defined. Records fair.
COOPEBATION. Station maintained in cooperation with United States Forest 

Service.

Monthly discharge of Roaring Fork below Aspen, Colo., 1913 1918

Month

1913-14

December _________________________
January.   __ ..... __ . __ . ____ . ............

March.. __ - __.__..   _        __._.....__..__
April......... ............................... ............
May.....................................................
June. . _ . ............................................
July......... ............................................

September _________________________

Discharge in second-feet

Maximum

174 
198 
267 
137 
121 
118 
285 

3,220 
4,030 
1,400 

530 
275

4,030

Minimum

170 
121 
126 
105 
99 

105 
106 
233 
905 
578 
175 
174

99

Mean

175 
161 
166 
115 
106 
109 
178 

1,290 
2,300 

857 
264 
198

492

Run-off in 
acre-feet

10,800 
£9,580 
10,200 
7,070 
5,890 
6,700 

10,600 
79,308 

137,000 
52,700 
16,200 
11,800

358,000
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Monthly discharge of Roaring Fork below Aspen, Colo., 1918-1918 Continued

Month

1914-15 
October.    ..     .... ____ ..... __________
November _________________________

March ____________________________
April... --- _..-.-..-.--.-........_......_.______..._.
May..      ...   ___________________

July.....................................................
August...    _ . ______________________
September- ___________________ ........

The year _______________________

1915-16 
October ___ . _______________________
November.. . ________________________

January ....

March ...................................................
April....... ...... .......................................

June. ____________________________
July.....................................................
August __ ________________________

The year     ____________________

1916-17

February. -.   _______________________

July.....  -.....    -.-..-..............-.-....

The year  ... ......................................

1917-18

January _             ____ . __ . ............

April............. .......................................

July-..-  ..  ...-... ... .  ............ 

Discharge in second-feet

Maximum

220 
154 
125 
105 
100 
112 
325 
838 

2,070 
1,060 

400 
250

2,070

188 
165 
144 
118 
114 
161 
468 

1,020 
2,200 
1,350 

685 
327

2,200

290 
250 
225 
185 
128 
140 
275 
760 

2,960 
2,690 

660 
278

2,960

414 
194 
158 
141 
135 
154 
234 

1,500 
5,000

5,000

Minimum

156 
112 
100 
94 
92 
88 
92 

181 
555 
250 
137 
110

88

141 
130 
104 
97 
92 
87 

114 
260 
985 
555 
260 
200

87

225 
177 
128 
115 
105 
104 
104 
169 
370 
720 
280 
213

104

148 
154 
126
76 

106 
114 
141 
217 
785

76

Mean

185 
135 
111 
99.1 
96.4 
93.1 

157 
468 

1,260 
639 
195 
141

298

166 
144 
125 
105 
102 
118 
200 
628 

1,550 
850 
405 
257

388

261 
211 
150 
140 
120 
116 
152 
354 

1,900 
1,180 

411 
226

436

204 
174 
141 
125 
120 
130 
187 
783 

2,990 
"750 
«190 
 180

498

Run-off in 
acre-feet

11,400 
8,030 
6,820 
6,090 
5,350 
5,720 
9,340 

28,800 
75,000 
39,300 
12,000 
8,390

216,000

10,200 
8,570 
7,690 
6,460 
5,870 
7,260 

11,900 
38,600 
92,200 
52,300 
24,900 
15,300

281,000

16/000 
12,600 
9,220 
8,610 
6,660 
7,130 
9,040 

21,800 
113,000 
72,600 
25,300 
13,400

315,000

12,500 
10,400 
8,670 
7,690 
6,660 
7,990 

11,100 
48,100 

178,000 
46,100 
11,700 
10,700

360,000

Estimated.
ROARING FOBS WEAR EMMA, COIO.

LOCATION. About sec. 11, T. 8 S., R. 87 W., at highway bridge \% miles north­ 
west of Emma, Eagle County. Nearest tributary, Sopris Creek, enters 
1 mile upstream.

DEAINAGE ABE A. 853 square miles (measured on Forest Service map).
RECOKDS AVAILABLE. July 19, 1908, to September 30, 1909.
GAGE. Chain.
CONTEOL. Slightly shifting.
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ICE. Stage-discharge relation slightly affected by ice.
DIVEBSIONS. Water diverted from Roaring Fork between Emma and Aspen for

irrigation of 2,000 acres and from intervening tributaries for irrigation of
11,500 acres. 

ACCTJEACT. Gage read twice daily. Rating curves well defined. Records
good.

Monthly discharge of Roaring Fork near Emma, Colo., for 1908-9

Month ,

1908 
July 19-31 _________ . ________________
August-
September.. ___ . _ . _________________

The period _____________________

1908-0 
October..... ___ . ___________________

December _________________________
January..... _ . _ . _ . _ . ___ . ___ . ..............

March ___________________________
April....................................................
Mav.
June. _ .
July........ .........................  .................

September _________________________

Discharge in second-feet

Maximum

1,120 
1,290 

471

393 
321 
321 
285 
255 
255 
670 

2,750 
7,530 
6,100 
1,740 
2,040

7,530

Minimum

763 
512 
321

304 
212
176 
175 
175 
188 
200 
445 

1,650 
1,220 

930 
695

175

Mean

918 
790 
388

832 
266 
234 
227 
211 
221 
364 

1,490 
5,560 
2,890 
1,170 
1,180

1,180

Run-off in 
acre-feet

23,700 
48,600 
23,100

95,400

20,400 
15,800 
14,400 
14,000 
11,700 
13,600 
21,700 
91,600 

331,000 
178,000 
71,900 
70,200

854,000

ROARING FORK AT GLEN WOOD SPRINGS, COIO.

LOCATION. In sec. 9, T. 6 S., R. 89 W., at Glenwood Springs, Garfield County, 
1,500 feet above mouth of river.

DRAINAGE ABBA. 1,460 square miles (measured on base map of Colorado).
RECORDS AVAILABLE. October 1, 1905, to September 30, 1910; October 1, 1911, 

to September 30, 1927.
GAGE. Gurley water-stage recorder used since October 27, 1917. Prior to that 

time, chain gage on bridge 800 feet downstream.
CONTROL. Shifting at long intervals.
EXTREMES OF DISCHARGE. Maximum stage recorded during period, 8.7 feet June 

14,1918, and June 14,1921, from high-water mark (discharge, 17,600 second- 
feet); minimum discharge, 225 second-feet on December 16, 1906 (gage 
height, 1.15 feet).

ICE, Stage-discharge relation not seriously affected by ice, except for short 
periods.

DIVERSIONS. Water diverted from Roaring Fork for irrigation of 5,600 acres 
and from tributaries for the irrigation of 19,000 acres, all above station.

ACCURACY. Gage read twice daily 1906-1909; once daily 1910-1917; continuous 
record 1918-1926. Rating curves well defined. Records 1906-1909 good, 
1910-1917 fair, 1918-1926 excellent, except during winter for which they are 
good.

COOPERATION. Since 1925 station maintained in cooperation with State engineer.
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Monthly discharge of Roaring Fork at GUnwood Springs, CoZo., for 1905-1910 and
1911-1927

Month

1906-6 
October __ . _______________________

April...   .- ..  .-   -..  .- .  .-

July

September... ____ . _ .. __ . ........................

The year.                .. ............
1906-7

January _ .. _ . __ . __________________

April.....................................................

July... . ... ................ ............................

The year .   _ - _______________ .
1907-8 

October __________________________
November....   __ . ...... . ..........-..............

February.  __ . _____________________

June... _ ....   ____ . . ... ..............._....
July......................................................

The year... ... .......  .........................
1908-9 

October _ ....   _ .. ___________________

December ........  ...... . .........................
January..   .    ..... __ . ..............................

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

September.. _______________________

The year _____________ . .................
1909-10 

October __________________________
November _________________________
December _________________________
January..   .   __ . ....................................

July....................................................

September _________________________

The year ______________________

Discharge in second-feet

Maximum

2,530 
6,940 

11,400 
6,060 
2,640 
1,870

11,400

1,340 
868 
520 
450 
450 
995 

2,640 
5,300 
8,040 
8,000 
3,120 
1,290

8,040

1,040 
670 
486 
510 
450 
650 

1,980 
3,190 
6,320 
3,510 
1,680 

625

6,320

625 
540 
555 
510 
400 
450 

1,500 
4,730 

11,800 
8,740 
2,000 
2,840

11,300

760 
655

680 
680 
790 

2,530 
5,430

Minimum

1,280 
4,740 
2,220 

910
784

700 
375 
225 
266 
290 
330 
670 

1,090 
2,750 
3,600 
1,240 

805

225

670 
375 
360 
400 
350 
400 
400 

1,190 
2,620 
1,190 

670 
455

350

455 
390 
375 
300 
300 
350 
450 
995 

2,820 
1,700 
1,220 

935

300

485 
380

270 
315 
365 
645 

1,500

Mean

»700 
»600 
»475 
 425 
MOO 
»500 
1,200 
4,290 
7,060 
4,000 
1,590 
1,150

1,860

943 
604 
421 
368 
367 
554 

1,490 
2,410 
6,270 
5,500 
1,980 
1,030

1,830

802 
504 
453 
433 
400 
500 

1,160 
1,870 
4,380 
2,170 
1,210 

534

1,200

530 
547 
455 
410 
362 
421 
782 

2,910 
8,350 
4,070 
1,480 
1,530

1,810

587 
494 

"383 
403 
389 
514 

1,040 
3,820 

"7,500 
"3,250 
 1,000 

"850

1,690

Bun-off in 
acre-feet

43,000 
35,700 
29,200 
26,100 
22,' 200 
30,700 
71,400 

264,000 
420,000 
246,000 
97,800 
68,400

1,350,000

58,000 
35,900 
23,900 
22,600 
20,400 
34,100 
88,700 

148,000 
373,000 
338,000 
122,000 
61,300

1,330,000

49,300 
30,000 
27,900 
26,600 
23,000 
30,700 
69,000 

115,000 
261,000 
133,000 
74,400 
31,800

872,000

32,600 
26,600 
28,000 
25,200 
20,100 
25,900 
46,500 

179,000 
497,000 
250,000 
91,000 
91,000

1,310,000

36,100 
29,400 
23,600 
24,800 
21,600 
31,600 
61,900 

235,000 
446,000 
200,000 
61,500 
50,600

1,220,000

' Estimate based on comparison with discharge of Colorado River at Qlenwood Springs.
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Monthly discharge of Roaring Fork at Glenwood Springs, Colo., for 1905-1910 and
1911-1927  Continued

Month

1911-12 
October __________________________
November.. _______  . ..............................
December. ________________________
January ___________________________
February
March ____________________________
April.....................................................
May.-........-...  .     .      .    
June __________________________
July....................................................
August ___________________________
September _________________________

The year.       ___ ..          .    
1912-13 

October .. ____ . ______ . ......................
November _________________________
December __________________________

March ...................................................
April...           ...........................
May ____________________________
June ____________________________
July. _ -......  ..-........... .....-............
August _____________________________
September          ...           ..    ....

The year...      _______ ..     ..........
1913-14 

October __________________________
November _________________________
December ...... ..........................................

March  ........................ ........................
April.........-.............   .........................

July.....  . .    .              
August ...................................................
September _________________________

The year..      _______     ..........
1914-15 a* fe*L '. ft 

October ..................................................
November. ..............................................
December ................................................
January _ . ________ , _______    ...........

March ...................................................
April........................... ..........................
May........................................ .............

July   ................ ............... .................
August.... _________ T _______ ... ...........
September _________________________

The year.       _    .         . ........
1915-16 

October ..................................................

January ____________________ . .....  .

April... .............. ....................................
May...... ......................................... ......

July. _ .............. ...................................
August
September..        __ ...... ......................

The year ....................  ....................

Discharge in second-feet

Maximum

4,800 
1,120 

680 
535 
460 
535 

1,380 
9,840 

12,800 
5,840 
3,270 
1,370

12,800

900 
820 
620

680 
2,530 
7,270 
6,300

990 
1,180

7,270

820 
650 
560

12,300 
14,200 
9,070 
2,620 

990

14,200

927 
602
485

405 
430 

1,490 
2,550 
6,530 
3,680 
1,370 

735

6,530

615 
588 
485 
485 
390 

1,260 
3,030 
5,280 
8,520 
5,990 
3,030 
1,470

8,520

Minimum

680 
365 
365 
370 
330 
370 
435 

1,750 
7,270 
3,650 
1,420 

785

330

750 
535 
410

350 
535 

1,960 
3,280

620 
620

590 
560 
350

7,140 
2,620 

852 
638

578 
440 
358

350 
350 
370 
560 

2,210 
835 
455 
405

430 
390 
360 
335 
330 
300 
592 

1,470 
4,830 
2,220 

875 
790

300

Mean

1,490 
653 
521 
445 
385 
423 
900 

4,040 
10,000 
5,000 
2,160 

983

2,250

812 
689 
542 

 450 
 420 

426 
1,120 
3,880 
4,640 

"2,200 
773 
801

1,400

702 
614 
472 

 400 
 450 
 500 

 1,000 
 7,040 
11,000 
6,230 
1,310 

791

2,550

727 
506 
431 

 370 
369 
371 
654 

1,390 
4,310 
2,060 

680 
526

1,030

499 
469 
425 
404 
369 
609 

1,160 
3,080 
6,750 
3,730 
1,870 

989

1,700

Run-off in 
acre-feet

91,600 
38,900 
32,000 
27,400 
22,100 
26,000 
53,600 

248,000 
595,000 
307,000 
133,000 
58,500

1,630,000

49,900 
41,000 
33,300 
27,700 
23,300 
26,200 
66,600 

239,000 
276,000 
135,000 
47,500 
47,700

1,010,000

43,200 
36,500 
29,000 
24,600 
25,000 
30,700 
59,500 

433,000 
655,000 
383,000 
80,600 
47,100

1,850,000

44,700 
30,100 
26,500 
22,800 
20,500 
22,800 
38,900 
85,500 

256,000 
127,000 
41,800 
31,300

748,000

30,700 
27,900 
26,100 
24,800 
21,200 
37,400 
69,000 

189,000 
402,000 
229,000 
115,000 
58,800

1,230,000

1 Estimate based on comparison with discharge of Colorado Eiver at Qlenwood Springs. 
46013 29  20
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Monthly discharge of Roaring Fork at Glenwood Springs, Colo., for 1905-1910 and
1911-1927  Continued

Month

1916-17 
October __________________________ ..

April..   --.........-. ..-..-.-....--..-_......... 
May ...

July...  __ .    .-.................,....  ... 

1917-18

January ... _ ....

July.............    ................_....-..-  

1918-19

January ... _ ...

July    .._...  .  . _._. ______...     

1919-20

April _________________________    

June ___________________________   
July......................................................
August _____________________________
September _____________________ ..   

1920-21 
October __________________________
November ___________ ____________ ,
December __________________________
January ___________________________
February __________________________
March. _____________ . . _________

ivTftv
June. _ .
Julyl.....................................................

Discharge In second-feet

Maximum

1,320 
815 
610 
575 
540 

1,060 
2,540 
5,460 

11,100 
9,640 
2,860 
1,590

11,100

910 
770 
589 
527 
501 
920 

1,420 
6,190 

15,200 
4,590 
1,260 
1,780

15,200

920 
851 
640 
540 
494 
788 

2,540 
6,940 
4,480 
2,700 
1,900 
1,280

6,940

732 
640 
582 
568 
457 
554 
806 

9,920 
10, 800 
6,440 
2,390 

940

10,800

792 
688 
598 
514 
412 
600 
909 

7,380 
17,300 
6,100 
2,020 
2,090

17,300

Minimum

860 
475 
445 
445 
415 
390 
475 

1,160 
2,700 
3,400 
1,010 

910

390

685 
540 
475 
380 
380 
410 
685 

1,280 
3,210 
1.320 

685 
685

380

788 
554 
469 
475 
400 
390 
561 

1,900 
2,170 

890 
531 
512

390

633 
'538 

390 
  427 

380 
380 
439 

1,130 
5,460 
1,900 

980 
747

380

656 
451 
382 
330 
330 
418 
500 

1,030 
5,720 
1,720 
1,160 

688

330

Mean

1,080 
638 
541 
520 
469 
523 
980 

2,760 
8,380 
5,550 
1,670 
1,090

2,020

763 
625 
519 
480 
442 
599 
978 

3,690 
9,720 
2,720 

994 
1,060

1,880

838 
697 
547 
510 
432 
507 

1,200 
3,760 
3,360 
1,580 

889 
780

1,260

686 
580 
512 
487 
418 
450 
607 

4,970 
7,650 
3,750 
1,450 

838

1,870

700 
589 
479 
416 
375 
504 
673 

3,200 
8,590 
3,230 
1,490 
1,040

1,770

Run-oft in 
acre-feet

66,400 
38,000 
33,300 
32,000 
26,000 
32,200 
58,300 

170,000 
499,000 
341,000 
103,000 
64,900

1,460,000

46,900 
37,200 
31,900 
29,500 
24,500 
36,800 
58,200 

227,000 
578,000 
167,000 
61,100 
63,100

1, 360, 000

51,500 
41,500 
33,600 
31,400 
24,000 
31,200 
71,400 

231,000 
200,000 
97,200 
54,700 
46,400

914,000

42,200 
34,500 
31,500 
29,900 
24,000 
27,700 
36,100 

306,000 
455,000 
231,000 
89,200 
49,900

1,360,000

43,000 
35,000 
29,500 
25,600 
20,800 
31,000 
40,000 

197,000 
511,000 
199,000 
91,600 
61,900

1,290,000
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Monthly discharge of Roaring Fork at Glenwood Springs, Colo., for 1905-1910 and
1911-1927 Continued

Month

1921-22

February _____ . __ . _________________

April..... __                     

June ______________________ - _ - _  
July- ____ . _______ . _______ - _

The year _________ - _______ . __ - ....

1922-23

March .... ... ._ ......
April -   .      ....... ...........................

July  ...............................    ..............

The year.      .......    ...........     . ...

1923-24

January ___ . __ . . . _ . .. _ . __ . _ .....

March . . .... . _ .... _ ...
April ______ . _________ . _____ - ..........

July   ..    .......................   ............

The year.     .   __   .   .. ___     ... ...
1924-26 

October ___________________________

January

June
July ...

The year.       .. _     .. _ . _ .. _ . ...
1925-26 

October.. ___ . ........................................

January ......

March ___________________________ .
April  .................................................

June . ,
July . . ....

Discharge in second-feet

Maximum

720 
626 
588 
440 
528 
744 

1,760 
9,000 
9,000 
3,740 
1,620 
1,090

9,000

699 
835 
578

406 
578 

1,120 
7,600 
8,600 
6,080 
2,250 
1,260

8,600

998 
736 
680 
666 
619 
448 

1,350 
5,010 

11,100 
3,540 

847 
697

11,100
__  _-'--- L - '! ~

737 
580 
482

420 
645 

1,910 
6,360 
8,040 
3,740 
1,790 
2,240

8,040

1,250 
§52 
593 
432 
390 
500 

2,170 
6,000 
8,440 
5,120 
1,300 

600

8,440

Minimum

570 
400 
370 
365 
340 
385 
540 

1,840 
3,110 
1,270 

930 
685

340

564 
522 
474

350 
543 

1,120 
4,760 
1,650 
1,050 

791

572 
425 
433 
417 
342 
349 
410 
972 

2,900 
895 
464 
410

342

538 
450

350 
366 
580 

1,560 
2,300 
1,330 

872 
1,020

824 
580 
352 
330 
335 
338 
370 

1,130 
3,110 
1,200 

535 
500

330

Mean

646 
510 
439 
416 
401 
523 
870 

4,190 
5,650 
2,100 
1,160 

834

1,480

632 
571 
546 

 468 
362 
419 
792 

3,550 
6,730 
3,800 
1,620 

943

1,710

767 
584 
527 
525 
418 
393 
813 

3,230 
6,060 
1,910 

600 
562

1,360

621 
525 
419 

 380 
382 
483 

1,110 
3,190 
4,060 
2,380 
1,280 
1,340

1,350

966 
692 
456 
380 
360 
411 
971 

2,840 
5,170 
2,650 

889 
546

1,360

Run-off in 
acre-feet

39,700 
30,300 
27,000 
25,600 
22,300 
32,200 
51,800 

258,000 
336,000 
129,000 
71,300 
49,600

1,070,000

38,900 
34,000 
33,600 
28,800 
20,100 
25,800 
47,100 

218,000 
400,000 
234,000 
99,600 
56,100

1, 240, 000

47,200 
34,800 
32,400 
32,300 
24,000 
24,200 
48,400 

199,000 
361,000 
117,000 
36,900 
33,400

991,000

38,200 
31,200 
25,800 
23,400 
21,200 
29,700 
66,000 

196,000 
242,000 
146,000 
78,700 
79,700

978,000

59,400 
41,200 
28,000 
23,400 
20,000 
25,300 
57,800 

175,000 
308,000 
163,000 
54,700 
32,500

988,000

  Estimate based on comparison with discharge of Colorado River at Glenwood Springs.
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Monthly discharge of Roaring Fork at Glenwood Springs, Colo., for 1905-1910 and
1911-1927 Continued

Month

1926-27 
October __________________________
November __________________________
December __________________________
January _____________________ _____

March... __________________________
April. ___ ........... __ ........ __ .. . _ ... _ .
May _____________________________

July......................................................

September _________________________

Discharge in second-feet

Maximum

895 
592 
552 
505 
432 
536 

2,300 
7,050 
8,280 
4,030 
2,220 
1,780

8,280

Minimum

530 
510 
406 
385 
355 
359 
475 

1,880 
4,510 
1,630 

950 
890

855

Mean

680 
555 
487 
437 
400 
413 
806 

4,190 
6,050 
2,690 
1,460 
1,190

1,620

Run-off in 
acre-feet

41,800 
33,000 
29,900 
26,900 
22,200 
25,400 
48,000 

258,000 
360,000 
165,000 
89,800 
70,800

1,170,000

CASTLE CREEK HEAR ASPEN, COLO.

LOCATION. In sec. 35, T. 10 S., R. 85 W., 75 feet below highway bridge 4K
miles south of Aspen, Pitkin County. Nearest tributary, Conundrum Creek,
enters 1 mile upstream.

DRAINAGE AREA, 62 square miles (measured on topographic map). 
RECORDS AVAILABLE. October 1, 1911, to January 31, 1920. 
GAGE. Gurley water-stage recorder installed April 11, 1915. Staff gage used

prior to that date. 
Co NTR OL. Shifting. 
EXTREMES OF DISCHARGE. Maximum stage recorded during period, 3.9 feet at

7 p. m. June 15, 1918 (discharge, 1,090 second-feet); minimum discharge
recorded, 23 second-feet November 7 and December 5, 1912. 

ICE. Stage-discharge relation not seriously affected by ice. 
DIVERSIONS. No diversions above station. 
ACCURACY. Gage read at irregular intervals 1912-1914; continuous record 1915

to 1920. Rating curves fairly well defined. Records prior to 1915 fair;
subsequent records good, except during winter, for which they are fair. 

COOPERATION. Station maintained in cooperation with United States Forest
Service.

Monthly discharge of Castle Creek near Aspen, Colo., for 1911-1920

Month

1911-12

December __________________________

April ___ ... _          __ . __ ......

June. .. _________________________
July.....................................................

The year.                  ___    

Discharge in second-feet

Maximum

27 
30 

380 
, 500 

455 
275 
135

500

Minimum

24 
24 
25 

165 
280 
127 
71

Mean

 50 
  45 
"40 
«30 
  25 

24.9 
26.1 

111 
395 
363 
168 
97.0

115

Run-off in 
acre-feet

3,070 
2,680 
2,460 
1,840 
1,440 
1,630 
1,550 
6,820 

23,500 
22,300 
10,300 
5,770

83,300

Estimated.
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Monthly discharge of Castle Creek near Aspen, Colo., for 1911-1980 Continued

Month

1912-13

November _________________________
December _________________________
January. . _ . . . .

April....................................................
May ____________________________
June. _____ .. ... . .

August ___________________________
September _________________________

The year.. __________________    .
1913-14 

October..    _______________________

December _________________________
January ______ \ ................ . __________
February _________________________

April ____________________________
May....................................................
June ____________________________
July. __ ... ..........................................
August.. __________________________

The year. ______________________
1914-15 

October __________________________
November _________________________
December _________________ ,. _______
January... _________________________
February _________________________
March ___________________________
April......................  ................. __ ......
May   .   ________________________ ,

July...    ..................... .... .. ........

September- ________________________

The year ______________________
1915-16 

October    ____________ . __________

December __________________________
January _____________________ __ .  
February __________________________
March   __________________________
April.............  ....................................
May. _________________________ ...
June   ___________________________
July.. ...................... . .....
August. _________________________ ..
September.. _______________________

The year ______ . .............................
1916-17 

October ..................................................
November- _________________________
December ______________ __ ...
January .................................................
February __________________________
March __________ ___ .......
ApriL........................... ____ ..............
May ____________ __ ......
June. _______________________ .
July.  ..................................................
August     .. ...........................................
September. ..............................................

The year ...........................................

Discharge in second-feet

Maximum

88

43 
305 
305 
293 
148

305

64 
43 
43 
37 
40 
36

408 
455 
342 
200
85

455

65 
55 
35 
35 
36 
32 
40 

105 
374 
310 
184 
71

374

53 
41 
36 
34 
36 
37 
92 

199 
510 
502 
390 
150

510

90 
59 
47 
34 
29 
37 
56 

201 
762 
680 
236 
126

752
-j--i-h - .

Minimum

38

32 
32 

191 
148 
88

25 
32 
38 
30 
23 
31

54 
235 
215 
85 
52

23

41 
35 
24 
26 
30 
30 
29 
33 
66 

115 
62 
50

24

37 
31 
31 
29 
31 
32 
33 
68 

206 
244 
109 
64

29

61 
41 
28 
27 
25 
24 
30 
41 

117 
282 
109 
58

24

Mean

61.9 
«30 
"25 
"25 
  25 
  25 

35 
161 
252 
202 
108 
106

88.8

46.8 
41.1 
40.5 
32.5 
32.7 
32.5 

 38 
179 
384 
269 
114 
68.7

107

53.6 
445 
30.1 
27.4 
33.1 
30.7 
31.3 
58.3 

220 
221 
89.1 
58.5

75.0

44.2 
36.4 
33.1 
32.2 
32.8 
33.6 
44.4 

130 
393 
351 
182 
90.4

117

70.3 
50.2 
39.6 
30.7 
27.5 
28.9 
37.9 

105 
450 
436 
165 
85.4

128

Run-off in 
acre-feet

3,810 
1,790 
1,540 
1,540 
1,390 
1,540 
2,080 
9,900 

15,000 
12,400 
6,640 
6,310

63,900

2,880 
2,450 
2,490 
2,000 
1,820 
2,000 
2,260 

11,000 
22,800 
16,500 
7,010 
4,090

77,300

3,300 
2,650 
1,850 
1,680 
1,840 
1,890 
1,860 
3,580 

13,100 
13,600 
5,480 
3,480

54,300

2,720 
2,170 
2,040 
1,980 
1,890 
2,070 
2,640 
7,990 

23,400 
21,600 
11,200 
5,380

85,100

4,320 
2,990 
2,430 
1,890 
1,530 
1,780 
2,260 
6,460 

26,800 
26,800 
10,100 
5,080

92,400

> Estimated.
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Monthly discharge of Castle Creek near Aspen, Colo., for 1911-1980 Continued

Month

1917-18

March --
April. .-... _ ..   .......... ...._._._....-.-...;.-.

July...  ...-..-..  . --..- ...._.__._...__.._.._

The year ________________ ______

1918-19

November.. ___ . ____________________

January

April.....................................................
May __ _ __

July....... .-....   ......  .. . . ._.. ._ .. --

September.       .    __    ... ___ . _    ....

The year....    .  .................................

1919-20

November __________________ . ............
December..... __ .... ...................................
January-     ...   ....... __ . ________ . .......

Discharge in second-feet

Maximum

70 
52 
45 
40 
35 
38 
49 

290 
970 
362 
149 
158

970

68 
55 
42 
37 
34 
35 

102 
365 
348 
295 
225 
161

365

61 
52 
48 
41

Minimum

50 
43 
40 
26 
26 
32 
34 
54 

194 
114 
73 
62

26

54 
38 
28 
29 
28 
25 
28 
72 

150 
106 
66 
61

25

50 
45 
30 
35

Mean

58.5 
47.3 
42.4 
32.0 
31.5 
34.5 
40.5 

168 
554 
235 
108 
89.9

120

60.8 
44.2 
37.4 
34.1 
30.9 
31. 3 
49.2 

187 
258 
173 
102 
83.4

91.2

55.5 
49.4 
43.1 
37.5

Run-off in 
acre-feet

3,600 
2,820 
2,610 
1,970 
1,750 
2,120 
2,410 

10,300 
33,000 
14,400 
6,640 
5,350

87,000

3,740 
2,630 
2,300 
2,100 
1,720 
1,920 
2,930 

11,500 
15,400 
10,600 
6,270 
4,960

66,100

3,410 
2,940 
2,650 
2,300

11,300

MAROON GREEK NEAR ASPEN, COIO.

LOCATION. In sec. 22, T. 10 S., R. 85 W., a short distance above head gate of
Roaring Fork Light & Power Co. and 5 miles south of Aspen, Pitkin County.
Nearest tributary, Willow Creek, enters just below station. 

DRAINAGE AREA. 42 square miles (measured on topographic map). 
RECORDS AVAILABLE. October 1, 1910, to May 31,1917. 
GAGE. Vertical staff. 
CONTROL. Shifting. 
EXTREMES OF DISCHARGE. Maximum stage recorded during period, 2.30 feet

on June 13 and 15, 1911 (discharge, 420.second-feet); minimum stage, 0.3
foot on March 26, 1911 (discharge, 14 second-feet). 

ICE. Stage-discharge relation unaffected by ice except for occasional short
periods.

DIVERSIONS. Practically no water diverted above station. 
ACCURACY. Gage read at irregular intervals prior to May 14, 1914; beginning

on that date gage read twice daily. Rating curves fairly well defined.
Records fair prior to May 14, 1914, and good after that date.



RECORDS OF STREAM FLOW 295 

Monthly discharge of Maroon Creek near Aspen, Colo., 1910-1917

Month

1910-11

July.. ..-........_.......__-..._....-.-_-............_...
August.. ________________________  
September   __ . ____ ... _____ . __    ..... ...

The year _______________________
1911-12 

October _________________________ ...

January ___________________________
February-. ___ :. ___ . ____ ... ___ ..  __ ...

April.. ___________________________
May _______________________ . ___ ...

July........,.....  .......  ...... ........- ....-.
August.. ____________________ . ____  

The year.. ....... __ .... __    ...   ..........
1912-13 

October __________________________ .
November... __ .. ___ . _____ ... __ .. ____ ..

January ___________________________
February.- ___ . ______________   ___ ...

April.. ..................................................
May __   ___ . ______________ .. ___ ...

July.....................................................

September _________________________

The year...... ___ . _________   ___ ...
1913-14

November _________________________
December _________________________
January.... ________________________

March .
April....................................................
May....   .. ___ . _________ . ___ . ____ ..

July.....................................................

September _________________________

The year.      ....    ....     ..     _ ..
1914-15 

October __________________________
November _________________________

January __ . _
February   _____________ .. __________
March ___________________________
ApriL....................................................

June ____________________________
July......................................................

The year....    ..     _ .. ...................

Discharge in second-feet

Maximum

56 
32 
24 
69 

265 
420 
350 
192 
134

420

175 
83 
72 
38 
38 
34 
35 

170 
365 
365 
245 
152

365

68 
41

39 
233 
263 
204 
124 
149

263

34 
31 
31 
31 
25 
20 
38 

312 
382 
330 
196 

74

382

59 
36 
36 
39 
26 
24 
31 
90 

256 
241 
102 
47

256

Minimum

22 
22 
14 
22 
56 

273 
195 
134 
80

14

69 
58 
44 
30 
30 
23 
30 
37 

165 
250 
127 
68

23

42 
18

20 
39 

176 
127 
67 
35

28 
25 
25 
20 
19 
16 
17 
38 

210 
198 
78 
43

16

36 
33 
30 
25 
24 
22 
23 
27 

109 
106 
47 
36

22

Mean

"55 
«45 
«40 

33.8 
26.5 
21.3 
35.3 

147 
363 
262 
159 
96

107

122 
69.2 
57.1 
33.0 
31.2 
26.0 
30.4 
87.6 

283 
310 
166 
112

111

55.3 
34.4 

"20 
 20 
«18 
«22 

29 
119 
215 
168 
84.2 
69.6

71.2

30.7 
28.4 
28.1 
26.3 
21.8 
18.8 
23.4 

130 
322 
276 
123 
55.5

44.0

41.4 
34.5 
32.3 
28.8 
24.3 
23.3 
25.1 
55.4 

182 
177 
70.0 
41.8

61.5

Run-off in 
acre-feet

3,380 
2,680 
2,460 
2,080 
1,470 
1,310 
2,100 
9,040 

21,600 
16,100 
9,780 
5,710

77,700

7,500 
4,120 
3,510 
2,030 
1,790 
1,600 
1,810 
5,390 

16,800 
19,600 
10,200 
6,660

81,000

3,400 
2,050 
1,230 
1,230 
1,000 
1,350 
1,730 
7,320 

12,800 
10,300 
5,180 
4,140

51,700

1,890 
1,690 
1,730 
1,620 
1,210 
1,160 
1,390 
7,990 

19,200 
17,000 
7,560 
3,300

68,200

2,550 
2,050 
1,990 
1,770 
1,350 
1,430 
1,490 
3,410 

10,800 
10,900 
4,300 
2,490

44,500

> Estimated.



296 UPPER COLORADO RIVER AND ITS UTILIZATION 

Monthly discharge of Maroon Creek near Aspen, Colo., 1910-1917 Continued

Month

1915-16 
October __________________________
November.. _______________ ________
December. _________________________

February __________________________
March.. __________________________
April.... ____ .. __ . _ .......... _ _. _ . ___

June _____________________________
July... -......_.___._-...___.._.._.._._... ..___._.......

September               ... __      

The year               ___       
1916-17 

October __________________________
November __________________________
December __________________________
January. .
February! _________________ . _______

April             .-........  ______     ..
May _____________________________

The period     __________________

Discharge in second-feet

Maximum

38 
31 
30 
30 
27 
28 
45 

145 
334 
365 
288 
129

365

75 
55 
45 
38 
31 
29 
36 
86

Minimum

30 
28 
26 
24 
22 
22 
23 
39 

155 
272 
145 
61

22

55 
42 
37 
30 
28 
27 
28 
32

Mean

33.9 
28.9 
27.1 
25.2 
23.2 
23.3 
28.2 
95.1 

268 
311 
218 
89.5

97.9

65.7 
47.6 
40.6 
32.6 
29.2 
28.0 

.30.2 
57.2

Run-off in 
acre-feet

2,080 
1,720 
1,670 
1,650 
1,330 
1,430 
1,680 
5,850 

15,900 
19,100 
13,400 
5,330

71,000

4,040 
2,830 
2,500 
2,000 
1,620 
1,720 
1,800 
3,520

20,000

M ABO ON GREEK AT LOWER STATION NEAR ASPEN, COLO.

LOCATION. In sec. 15, T. 10 S., R. 85 W., at highway bridge 2^ miles southeast
of Aspen, Pitkin County. Nearest tributary, Willow Creek, enters a mile
above.

DRAINAGE AREA. 54 square miles (measured on topographic map). 
RECORDS AVAILABLE. October 1, 1913, to November 30, 1915. 
GAGE. Vertical staff at bridge abutment. 
CONTROL. Slightly shifting. 
EXTREMES OF DISCHARGE. Maximum stage recorded, 3.4 feet from high-water

mark during night of June 19, 1914 (discharge, 810 second-feet); minimum
discharge, 5 second-feet November 12 and 26, 1915. 

ICE. Stage-discharge relations practically unaffected by ice. 
ACCURACY. Records fair. 
COOPERATION. Station maintained in cooperation with United States Forest

Service.

Monthly discharge of Maroon Creek at lower station near Aspen, Colo., for
1913-1915

Month

1913-14 
October _________________ _________
November. _________________________
December __________________________
January.. __________________________
February...! ________________________
March ____________________________
April..............:.  ......... . .-...................
May.....................................................

July  ...................................................
August _____________________________
September _________________ .............

The year.....  ........... _ .....................

Discharge in second-feet

Maximum

15 
57 

540 
706 
435 
230 
112

706

Minimum

8 
8 
8 

57 
260 
226 
118 
62

Mean

 >25 
-15 
-10 
 >10 

10 
11.3 
21.2 
25.6 

518 
339 
170 
77.8

122

Run -off in 
acre-feet

1,540 
893 
615 
615 
555 
695 

1,280 
15,700 
30,800 
20,800 
10,600 
4,630

88,600

  Estimated.
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Monthly discharge of Maroon Creek at lower station near Aspen, Colo., for 1918-
1915 Continued

Month

1914-15 
October __________________________
November.. _______________________
December _______ ____ . ____ . ____

February _ _______________________
March. ___________________________
April.....................................................
May _____________________________
June... ___________________________
July.................... ........ ........................
August ___________________________
September _________________________

The year.... . ____________ . ..............
1915 

October __________________________
November _________________________

Discharge in second-feet

Maximum

87 
41 
22 
13 
13 
12 
17 
85 

290 
555 
260 

61

555

60
8

Minimum

49 
23 
10 
10 
10 
11 
11 
12 
93 
78 
42 
15

10

9 
5

Mean

66.4 
30.3 
14.4 
11.8 
11.9 
11.3 
12.4 
46.5 

193 
186 
63.2 
25.9

56.4

24.9
7

Eun-oflin 
acre-feet

4,080 
1,800 
  885 

726 
661 
695 
738 

2,860 
11,500 
11,400 
3,890 
1,540

40,800

1,530 
417

SWOWMASS GREEK AT SWOWMASS, COLO.

LOCATION. In sec. 27, T. 8 S., R. 86 W., at private bridge half a mile south of
Snowmass, Pitkin County. 

DRAINAGE AKEA. 89 square miles (measured on topographic map and Forest
Service map).

RECORDS AVAILABLE. October 1, 1910, to November 30, 1913. 
GAQE. Vertical staff. 
CONTROL. Practically permanent.
DIVERSIONS. Water diverted for irrigation of 2,000 acres above station. 
ACCURACY. Gage read at irregular intervals. Rating curves well defined.

Records poor owing to infrequent gage heights.

Monthly discharge of Snowmass Creek at Snowmass, Colo., for 1910-1913

Month

1910-11 
October... ________________ ..__' ______
November _________________________
December __________________________
January.. _________________ .. ..............
February     .'    ____   _____ . ..............
March ___________________________
April.....................................................
May ___________________________
June ____________________________ .
July..................... ..............................
August   _________________________
September _________________________

The year _______________________
1911-12 

October ______________________
November ________________________
December _______________________
January. _____________ .........
February- ___________________ .
March.. _______________________
April...... ______ ........ __ . _______ ......
May..................................................
June _______________ .........juiy... .............................................I:::::
August ____________________
September ____________________

The year    ... _ . _ . __ . ________ ...

Discharge in second-feet

Maximum

1,020

Minimum Mean

SO 
60 
50 
40 
40.0 
53.1 
47.3 

133 
618 
329 
163 
85.9

142

167 
82.3 
60 
50 
45 
50 
55 

215 
451 
296 
158 
86.4

143

Run-off in 
acre-feet

4,920 
3,570 
3,070 
2,460 
2.220 
3,260 
2,810 
8,180 

36,800 
20,200 
10,000 
5,110

103,000

10,300 
4,900 
3,690 
3,070 
2,590 
3,070 
3,270 

13,200 
26,800 
18,200 
9,710 
5,140

fe 104,000
I..,...,, ,|.... __,__. 
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Monthly discharge of Snowmass Creek at Snowmass, Colo., for 1910 1913 Contd.

Month

1912-13

November __________________________
December.. _________________________

April.....................................................
May.... __________________________
June..    _________________________
July....  ...............................................

The year           __   .   ____   

1913 
October ..................................................

Discharge in second-feet

Maximum Minimum Mean

72.7 
65 
60 
55 
50 
50 
55 

168 
219 
144 
100 
75

92.8

65 
60

Run-off in 
acre-feet

4,470 
3,870 
3,690 
3,380 
2,780 
3,070 
3,270 

10,300 
13,000 
8,850 
6,150 
4,460

67,300

4,000 
3,570

NOTE. Owing to infrequent gage heights, only the monthly mean discharge is given. 

FRYINGPAH CHEEK AT HOBRIE, COLO.

LOCATION. In sec. 28, T. 8 S., R. 83 W., at highway bridge in Norrie, Pitkin
County. North Fork enters 1 mile downstream. 

DRAINAGE AREA. 92 square miles (measured on topographic map). 
RECORDS AVAILABLE. October 1, 1910, to March 31, 1917. 
GAGE. Vertical staff. 
CONTROL. Practically permanent. 
EXTREMES OF DISCHARGE. Maximum stage recorded, 6.4 feet on June 25 and

26, 1912 (discharge, 1,440 second-feet); minimum stage occurred during
winter.

DIVERSIONS. None above station. 
ACCURACY. Gage read at irregular intervals. Rating curves well defined.

Records good except during winter for which they are fair.

Monthly discharge of Fryingpan Creek at Norrie, Colo., for 1910-1917

Month

1910-11

January..... . ____ . __________________
February        ____________________

April...   ........ ..... ............. ..............   

July--.    ............ ............................... .

The year... .. _      ____________    .

Discharge in second-feet

Maximum

27 
52 

270 
810 

1,150 
508 
175 

75

1,150

Minimum

25 
26 
44 

101 
385 
158 

62 
44

Mean

 65 
 50 
"25 
-15 

25.4 
38.5 

102 
466 
760 
308 
96.0 
58.7

167

Run-off in 
acre-feet

4,000 
2,980 
1,540 

922 
1,410 
2,370 
6,070 

28,700 
45,200 
18,900 
5,900 
$,490

121,000

1 Estimated.
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Monthly discharge of Fryingpan Creek at Nome, Colo., for 1910-1917 Continued

Month

1911-12

November- _    .. __    ___  .  ___   ........
December.         .     .....       .     ...

February. _________________________
March ...................................................

July...................................................
August  __________________________
September....  ___ .. ____   ____   .......

The year    __ .    . _ ...    ... _ ..........

1912-13 
October ...................... ............................
November- _ . __ . __ . ______ . ..................

February. __   ____ . ______ . ____ . .......
March ____________________________
April .
May    ___ .... ___ . _____ . ...................

July........ .............................................
August... __   _____   ___   ...................

The year,  __ . _ . __________ . .........

1913-14 
October   __ .. ____ .. ____ ..   _ . _   .......

December _________ . ________________
January.   _   ____   ____     __    ......
February- _________________________
March. ................ ..................................
April   ._ _______________ ... ___ .... ......
May      _     __   .. __       .     ....

July..   .................................... ..........
August  _________ .. ______ ..... _    ......
September.....   ___ ..     __ .......   .    .....

The year.. _____   ____   ____ .. .......

1914-15

March. ________________________ .....

July....  . ........... ................ .................

The year... ____ . _____     _       

1915-16

February.. _________________________

July. __ ..__..-..........  ...........  ..-... . .-

September.... ...........................................

The year.                     

Discharge in second-feet

Maximum

130 
62 
62

90 
860 

1,440 
810 
430 

62

1,440

45 
45

188 
760 
600 
167 

61 
61

760

51 
42

100 
1,310 
1,410 

395
188 

86

1,410

51 
46

105 
542 
910 
325
167 
75

910

55 
32 
28 
26 
32 

139 
287 
628 

1,040 
650 
298 
126

1,040

Minimum

37 
31 
35

45 
90 

430 
290 

62 
34

40 
40

148 
167 

42 
42 
42

34 
34

25 
61 

395 
148 
67 
51

38 
24

34
80 

235 
77 
53 
46

26 
17 
22 
22 
24 
32 
37 

103 
550 
180 

90 
50

17

Mean

60.9 
48.0 
47.4 

a 27
a 27
«27 

69.8 
348 
948 
516 
136 
46.4

192

41.1 
40.2 

 35 
 28 
 24 
 25 
100 
335 
273 
91.8 
47.5 
49.2

90.8

40.7 
38.3 

-34 
 28 
« 27
a 27

57.9 
516 
831 
258 
105 
57.6

168

44.0 
33.9 

« 26 
« 16 
« 19 
« 21 

71.7 
234 
568 
170 
73.3 
53.4

111

38.0 
24.5 
25.0 
23.6 
27.0 
56.7 
95.0 

363 
693 
327 
166 
74.7

159

Run-off in 
acre-feet

3,740 
2,860 
2,910 
1,660 
1,550 
1,660 
4,150 

, 21,400 
56,400 
31,700 
8,360 
2,760

139,000

2,530 
2,390 
2^150 
1,720 
1,330 
1,540 
5,950 

20,600 
16,200 

5,640 
2,920 
2,930

65,900

2,500 
2,280 
2,090 
1,720 
1,500 
1,660 
3,450 

31,700 
49,400 
15,900 
6,460 
3,430

122,000

2,710 
2,020 
1,600 

984 
1,060 
1,290 
4,270 

14,400 
33,800 
10,500 
4,510 
3,180

80,300

2,340 
1,460 
1,540 
1,450 
1,550 
3,490 
5,660 

22,300 
41,200 
20,100 
10,200 
4,440

116,000

> Estimated*
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Monthly discharge of Fryingpan Creek at Norrie, Colo., for 1910-1917 Continued

Month

1916-17 
October __________________________

February. _______________ _________

The period ______________________

Discharge in second-feet

Maximum

87 
66 
44 
37 
26 
44

Minimum

58 
32
26 
26 
22 
18

Mean

72.4 
40.5 
35.2 
30.0 
242 
23.0

Run-off in 
acre-feet

4,450 
2,410 
2,160 
1,840 
1,340 
1,410

13,600

FEYINGPAH CREEK AT THOMASVHIE, COiLO.

LOCATION. In sec. 7, T. 8 S., R. 83 W., at private bridge 1,000 feet southwest of 
railroad station at Thomasville, Pitkin County. Nearest tributary, Dead- 
man Gulch, enters a quarter of a mile downstream. Prior to February 25, 
1915, station situated 1 mile downstream.

DRAINAGE AREA. 175 square miles at upper station; 190 square miles at lower 
station (measured on topographic map and Forest Service map).

RECORDS AVAILABLE. October 1, 1910, to September 30, 1920.
GAGE. Stevens water-stage recorder installed May 11, 1918; vertical staff used 

previously.
CONTROL. Practically permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded, 7.0 feet at 9 a. m. June 18, 

1917 (discharge, 2,780 second-feet); minimum stage occurred during winter.
DIVERSIONS. None above station.
ACCURACY. Gage read at irregular intervals prior to May 31, 1915; morning and 

evening readings June 1, 1915, to May 10, 1918; continuous records May 11, 
1918, to June 30, 1920. Rating curves well defined. Records for 1918, 
good; for remainder of period, fair.

Monthly discharge of Fryingpan Creek at Thomasville, Colo., for 1910-1920

Month

1910-11

November __ , _______________________
December.. ________________________
January-        - ___________________

March __ . ________________________
April.-.......-........ . -  _.        _.__

June...        .    .. _ . ______________
July....... ......-.... ..............................

The year.            ________ . __

Discharge in second-feet

Maximum

80 
580 

1,470 
1,870 

760 
230 
170

1,870

Minimum

33 
25 

265 
530 
265 
145 
80

16

Mean

 80 
 60 
 30 
 19.9 
 33.0 

51.6 
212 
859 

1,020 
464 
185 
117

262

Run-off in 
acre-feet

4,920 
3,570 
1,840 
1,220 
1,830 
3,170 

12,600 
52,800 
60,700 
28,500 
11,400 
6,960

190,000

1 Estimated by comparison with Roaring Fork below Aspen.
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Monthly discharge of Fryingpan Creek at ThomasviUe, Colo. t for 1910-1920 ContcL

Month

1911-12

November ________________     ... __ ....

March ...
April  ___    .........    ........        .    ..

July........... .......... ..........  ..............

The year.                        .
1912-13 

October ___ . ______________    ____ ....

March . . . ......
April  ... _.........__ .  ...__._..    .........

June ___________________ . _______ ...
July... _._....  ..._.   ...........................
A iicrnQi*

The year.                       
1913-14

March ...................................................
April...  ............................. ...... ............
May.....................................................
June
July .... __ .._._      ___..     ....._

The year..    ___     ___     ____ ...
1914-15 

October __________________________
November _ .. ______ _______________

January.. ................................................
February. _________________________
March ____________________________

May .....................................................
June. ____________________________
July  ..................................................

September _________________________

The year.      ..       ..       __ ....
1915-16 

October ..................................................

December.. ________________________

February __________________________
March ____________________________
April... _____________ . .........................
May .....................................................

July......................................................
August.. .................................................

The year.-.. _____ . _____ ,. _____ _ . _

Discharge in second-feet

Maximum

300 
120 
120 
56 
56 
56 

200 
1,550 
2,120 
1,240 

700 
145

2,120

104 
104

1,960 
895 
520 
124 
101

1,960

117
79

245 
1,950 
2,200 

850 
465 
180

2,200

117 
83 
40 
23 
28 
31 

435 
625 

1,400 
600 
355 
105

1,400

87 
57 
60 
44 
77 

192 
221 
629 

1,520 
575 
480 
221

1,520

Minimum

60 
45 
45 
56 
56 
48 
56 

200 
890 
700 
145 
88

45

72 
44

377 
320 
135 
86 
86

66 
42

49 
117 
895 
390 
168 
101

83 
39 
21 
20 
22 
25 
30 

151 
435 
146 
78 
56

20

49 
41 
33 
36 
40 
81 

102 
283 
625 
285 
106 
81

33

Mean

148 
80.0 
65.2 
56.0 
56.0 
53.7 

108 
633 

1,480 
866 
280 
110

328

90.1 
64.8 

-40 
«33 
«30 
«40 

«185 
743 
696 
254 
97.8 
87.2

197

85.2 
56.4 

«40.0 
«35.0 
«33.0 
«38.0 
122 
817 

1,330 
599 
250 
130

295

102 
51.9 
31.6 
21.4 
24.9 
26.7 

145 
382 
887 
339 
135 
71.0

185

66.7 
47.5 
40.3 
39.7 
54.1 

121 
153 
523 

1,020 
419 
232 
123

238

Run-off in 
acre-feet

9,100 
4,760 

,4,010 
3,440 
3,220 
3,300 
6,430 

38,900 
88,100 
63,200 
17,200 
6,550

238,000

5,540 
3,860 
2,460 
2,030 
1,670 
2,460 

11,000 
45,700 
41,400 
15,600 
6,010 
5,190

143,000

0,240 
3,360 
2,460 
2,150 
1,830 
2,340 
7,360 

50,200 
79,100 
36,800 
15,400 
7,740

214,000
   i      

6,270 
3,090 
1,940 
1,320 
1,380 
1,640 
8,630 

23,500 
62,800 
20,800 
8,300 
4,220

134,000

4,100 
2,830 
2,480 
2,440 
3,110 
7,440 
9,100 

32,200 
60,760 
25,800 
15,509 
7,326

173,000

  Estimated by comparison with Roaring Fork below Aspen.
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Monthly discharge of Fryingpan Creek at Thomasville, Colo. t for 1910-1920 Contd.

Month

1916-17 
October ___________________________
November.. ________________________

February __________________________
March. ____________________ __ . ......
April.. __ ..... ____ _ _._ __ . ___ . ___ .... ......

June.  .................................................
July.... ..................................................
August ___________________________
September ...............................................

The year. ..........................................
1917-18 

October ..................................................
November. _________________________

January.. ................................................
February __________________________
March ...................................................

June.. ____________________________
July... __ ... __________ . _____ . _ ...... ...
August ___________________________
September _________________________

The year. ..........................................
1918-19 

October . .......... . .................................

December _________________________

February.. _________________________
March. _____________________________
April.....................................................

June. _____________________ ... _ .
July......................................................
August ___________________________
September. __________ . __ ___________

The year.......    ...    _______ . ..........
1919-20

November _________________________
December ____________________ ..........

February .................................................
March. ..................................................

May _________ . _____________________
June. _____________________ ............
July............. __ ....................................

September _____ . ___________________

Discharge in second-feet

Maximum

137 
84 
69 
56 
44 
50 
61 

1,160 
2,500 
2,000 

285 
87

2,500

69 
56 
56 
47 
49 

134 
168

805 
205 
338

110

560 
1,440 

925 
462 
338 
166

1,440

66 
49

1,930 
1,860

1,860

Minimum

84 
54 
56 
40 
36 
34 
39 

165 
1,160 

252 
84 
62

. 34

44 
30 
39 
38 
39 
43 

112

194 
76 
79

30

71

39 
310 
418 
119 
53 
50

37 
37

170 
1,050

Mean

109
58.9 
60.9 
46.5 
40.8 
39.0 
45.4 

396 
2,010 

909 
162 
71.6

329

58.3 
43.8 
43.8 
42.6 
42.2 
75.7 

140 
 700 

 2,100 
436 
131 
138

322

88.4 
 70 
 55 
 50 
  45 
  40 
191 
807 
665 
232 
120 
75.2

204

49.5 
40.5 

 42 
 39 
 41 
 44 
  86 
893 

1,360 
 700 
 250 
 100

305

Run-off in 
acre-feet

6,700 
3,500 
3,740 
2,860 
2,270 
2,400 
2,700 

24,300 
120,000 
55,900 
9,960 
4,260

239,000

3,580 
2,610 
2,690 
2,620 
2,340 
4,650 
8,330 

43,000 
125,000 
26,800 
8,060 
8,210

238,000

5,440 
4,170 
3,380 
3,070 
2,500 
2,460 

11,400 
49,600 
39,600 
14,300 
7,380 
4,470

148,000

3,040 
2,410 
2,580 
2,400 
2,360 
2,700 
5,120 

54,900 
80,900 
43,000 
15,400 
5,950

221,000

  Estimated by comparison with Roaring Fort below Aspen.

FRYINGPAN CREEK AT BASALT, COIO.  

LOCATION. In sec. 8, T. 8 S., R. 86 W., at Basalt, Eagle County. No tribu­ 
tary between station and mouth, a short distance downstream.

DRAINAGE AREA. 272 square miles (measured on base map of Colorado).
RECORDS AVAILABLE. July 19, 1908, to September 30, 1909.
GAGE. Vertical staff.
CONTROL. Slightly shifting.
DIVERSIONS. Water diverted for irrigation of 1,430 acres above station.
ACCURACY. Gage read twice daily. Rating curve fairly well defined. Records 

good.
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Monthly discharge of Fryingpan Creek at Basalt, Colo., for 1908-9

Month

1908. 
July 19-31    ...    ....   ._      _....
August
September

The period..     .    ......            

1908-9 
October ___________________________
November... _______________________
December..... __ . ___________________
January

March.. __________________________
April............  ....  .-... . ..  ... .  .
May.... -......................-.  ......... .-.....

July..  _    .....         ....... . ..............

September

Discharge in second-feet

Maximum

302
287 
128

91 
83

98 
298 

1,240 
3,300 
1,880 

375 
375

3,300

Minimum

187 
128 

83

68 
68

65 
60 

177 
660 
218 
190 
118

Mean

230 
202 
105

83.5 
74.0 

 56.9 
 69.8 
 74.1 

73.8 
146 
682 

2,150 
676 
238 
240

380

Run-off in 
acre-feet

5,930 
12,000 
6,250

24,200

5,130 
4,400 
3,500 
4,290 
4,120 
4,540 
8,690 

41,900 
128,000 
41,600 
14,600 
14,300

275,000

> Estimated.
NORTH FORE OF FRHHGPAW CHEEK WEAR NORRIE, COIO.

LOCATION. In sec. 31, T. 8 S., R. 83 W., at highway bridge 1 mile west of
Norrie, Pitkin County. No tributary between station and mouth. 

DRAINAGE ABBA. 42 square miles (measured on topographic map). 
RECOBDS AVAILABLE. October 1, 1910, to March 31, 1917. 
GAGE. Vertical staff. 
CONTBOL. Practically permanent. 
EXTBEMES OF DiscHABGE. Maximum stage recorded, 3.0 feet on June 1, 1914

(discharge, 595 second-feet); minimum stage occurred during winter. 
DIVE BSIONS. None. 
ACCTJBACY. Gage read at irregular intervals. Rating curves well defined.

Records fair. 
COOPEBATION. Station maintained in cooperation with United States Forest

Service.

Monthly discharfe of North Fork of Fryingpan Creek near Norrie, Colo., for 1910-
1917

Month

1910-11

November- ________________________
December........ _ ... _____ . ......................
January
February __________________________

April.  -.     .  ..   ... ,     _...

June
July....          .._    _..    ___..
August ___ . ___ . ....................................
September _________________________

The year   _    ..    _ ........ ___ . ........

Discharge in second-feet

Maximum

12 
155 
318 
765 
205 

34 
22

765

Minimum

16 
61 

113 
34 
13 
7

Mean

«12 
«10   
«6 
«5.0 
 7.6 

8.58 
45.4 

211 
308 
81.7 
21.9 
11.1

60.7

Run-off in 
acre-feet

738 
595 
369 
307 
422 
528 

2,700 
13,000 
18,300 
5,020 
1,350 

660

44,000

1 Estimated.
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Monthly discharge of North Fork of Fryingpan Creek near Norrie, Colo., for 1910-
1917 Continued

Month

1911-12

April.. ...  .... ....._.   ...    . ..  .

July.

The year                 .        
1912-13 

October.. _ ... _   ________ . ....................

April. . ................................................

July __ . . . .
August ___ ... _ ... ____ . ..........................

The year. __ . .....................................
1913-14

January
February __ . _ . __ . ................................

May. __ . _ _ . ...

July......................................................

The year...   __ . ...............................
1914-15

November... ............................................

January ..................................................

March ____________________________
April..... ................................................
May         .       .      ........    _ .....
June..... __   ..........................................
July.....................................................
August......... _ . ......................................

The year...   .....................................
1915-16 

October ___________________________
November ...............................................
December __________________________

February _ . ________________________
March. _________________ . . _ __ ..
April..  ___ . _______ ... ________ . _ ..
May ____________ ..... . . ...
June    _ . ...........................................
July..... .................................................
August __ : ............................................

The year ...........................................

Discharge in second-feet

Maximum

.66 
26 
9 
7 
7 
6 

60 
420 
480 
300 
118 
.19

480

" 13

120 
550 
296 
185 

18 
18

550

26 
13

69 
510 
595 
174 
92 
35

595

18 
13

7 
7 

84 
300 
425 
200 
100 
40

425

17 
14 
13 
7 
9 

101 
174 
319 
400 
198 
120 
52

400

Minimum

13 
9 
7 
6 
6 
6 
7 

70 
230 
125 

13 
9

6

9

50 
120 
105 
20 
10 
10

13 
10

12 
56 

168 
76 
22 
13

12
7

6 
6 
6 

56 
120 
26 
10 
8

8 
8 
7 
6 
6 
8 

25 
58 

210 
52 
22 
16

6

Mean

27.6 
14.8 
7.7 
6.4 
6.2 
6.0 

20.2 
186 
358 
200 
39.3 
11.7

73.7

11.5 
 11 
 6 
 5 
 6 

 15 
83 

229 
201 
73.0 
11.8 
12.7

55.8

19.9 
10.1 
 6 
«5 
 6 
 7 
44.2 

256 
343 
123 
43.0 
16.7

73.4

14.3 
9.33 

 6 
 5 

6.18 
6.1 

45.5 
128 
255 
91.5 
22.4 
13.2

50.3

11.3 
10.7 
10.1 
6.29 
7.41 

25.1 
67.8 

168 
296 
106 
48.5 
23.2

64.9

Run-off in 
acre-feet

1,700 
881 
473 
394 
357 
369 

1,200 
11,400 
31,300 
12,300 
2,420 

696

63,500

707 
056 
369 
307 
333 
922 

4,940 
14,100 
12,000 
4,490 

728 
756

40,300

1,220 
601 
369 
307 
333 
430 

2,630 
16,700 
20,400 
7,660 
2,640 

994

63,200

879 
556 
369 
307 
343 
375 

2,710 
7,870 

15,200 
5,630 
1,380 

786

36,400

695 
637 
621 
387 
426 

1,540 
4,030 

10,360 
17,600 
6,520 
2,980 
1,380

47,100

  Estimated.
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Monthly discharge of North Fork of Fryingpan Creek near Norrie, Colo., for 19W-
1917 Continued

Month

1916-17 
October __________________________
November _________________________
December _________________________
January ___________________________
February __________________________
March ____________________________

Discharge In second-feet

Maximum

52 
19 
13 
8
7 
8

Minimum

16 
12

9 
7 
7 
6

Mean

31 
14.5 
10.3 
7.4 
7 
6.6

Run-off in 
acre-feet

1,910 
863 
633 
465 
389 
406

4,660

CRYSTAL RIVER AT MARBLE, COLO.

LOCATION. In sec. 26, T. 11 S., R. 88 W., at electric railway bridge in Marble,
Gunnison County. Nearest tributary, Carbonate Creek, enters a short
distance upstream.

DRAINAGE ABBA. 77 square miles (measured on Forest Service map). 
RECORDS AVAILABLE. October 1, 1910, to September 30, 1917 (records for 1916

not computed). 
GAGE. Vertical staff. 
CONTROL. Somewhat shifting. 
EXTREMES OF DISCHARGE. Maximum stage recorded, 6.15 feet at 5.30 p. m.

June 19, 1914 (discharge, 1,960 second-feet); minimum stage recorded, 1.40 
' feet at 7.30 a. m. January 28, 1914 (discharge, 13 second-feet). 

ICE. Stage-discharge relation practically unaffected by ice. 
DIVERSIONS. None above station. 
ACCURACY. Gage read twice daily. Rating curves well defined. Records good

except for 1917, for which they are fair.

Monthly discharge of Crystal River at Marble, Colo,, for 1910-1915 and 1916-17

Month

1910-11

March
April...    . .-. . .     _ ..-..-._.-.. -
May .............................____._....._.......
June   __________________ . ..............
July......................................................
August ...................................................

The year     .               ..........

Discharge in second-feet

Maximum

, 50 
' 39 

34 
35 
51 

208 
945 

1,750 
1,390 

268 
535

1,750

Minimum

28 
28 
26 
23 
35 
38 

122 
891 
304 
104 
73

23

Mean

 60 
38.6 
32.0 
30.3 
27.3 
31.3 
90.9 

458 
1,350 

732 
182 
117

282

Run-off in 
acre-feet

3,690 
2,300 
1,970 
1,860 
1,520 
1,920 
5,410 

28,200 
80,300 
45,000 
11,200 
6,960

190,000

  Estimated.
46013 29  21
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Monthly discharge of Crystal River at Marble, Colo., for 1910-1915 and 1916-17 
Continued

Month

1911-12 
October _____   ___________________
November.. ____ '. ....................................

January ______ . ___________________

March ____________________________
April    ....--.-___._._.___________ .................

July......................................................

September _________________________

The year _______ ± _______________
1912-13 

October ___________________________
November ___    ____________ _______

February __________________________

April....          .   .    . _____ ............
May.. _____________________________

July  .............  .............. ...................
August ______ . ______________________

The year     ___________________
1913-14

February. _______________
March ______ . ____________________
April.....................................................

July............................................. .........
August ___ . __ .... _____________________

The year....   __________ ________
1914-15 

October _________________________ __
November        ___________________
December ______________________ __
January _       ___________________

April................  ......... ........- .....-.....
May.. ____    __________ ̂ _________

July...   -   . ._.  _..._.....__....._.__.
August __      ___________________

The year ______________ ____ . _
1916-17 

October ___________________________
November.. ________________ . __

January _____________________________
February.-..-     ___________________

May.. __ .......    ___________________

Discharge in second-feet

Maximum

1,220 
79 
51 
36 
30 
32 
78 

987 
1,880 
1,530 

652 
187

1,880

82 
63 
46 
38 
32 
42 

189 
1,160 
1,100 

575 
189 
146

1,160
 -       ,,.,, .

64 
48 
41 
33 
36 
64 

146 
1,600 
1,920 
1,720 

525 
127

1,920

226 
80 
58 
49 
28 
24 

345 
525 

1,340 
1,100 

305 
200

1,340

218 
75 
56 
55 
42 
40 

122 
416 

2,110 
1,960 

369

2,110

Minimum

74 
41 
26 
27 
22 
18 
32 
73 

450 
575 
145 
68

18

54 
42 
35 
28 
20 
22 
35 

167 
430 
136 
84 
48

20

39 
24 
24
14 
20 
35 
53 

118 
550 
525 
136 

77

14

67 
55 
42 
24 
18 
22 
24 
60 

288 
340 

78 
58

18

74 
44 
32 
22 
22 
18 
25 
49 

129 
517 
240

18

Mean

224 
61.3 
38.8 
30.1 
26.1 
26.3 
48.9 

367 
1,190 

984 
259 
98.2

299

68.4 
53.9 
35.4 
32.0 
28.7 
28.6 
86.6 

522 
780 
328 
118 
72.8

181

53.2 
39.9 
33.0 
28.2 
26.1 
49.9 

104 
641 

1,390 
984 
235 
102

308

98.6 
64.3
51.5 
35.1 
23.7 
22.2 
79.2 

265 
898 
785 
152 
79.2

214

129 
59.4 
41.0 
31.3 
28.5 
25.9 
58.0 

162 
1,230 
1,070 
0222 
«100

263

Run-off in 
acre-feet

13,800 
3,650 
2,390 
1,850 
1,600 
1,620 
2,910 

22,600 
70,800 
60,500 
15,000 
5,900

203,090

4,210 
3,210 
2,160 
1,970 
1,690 
1,760 
5,150 

32,100 
46,400 
20,200 
7,260 
4,330

130,000

3,270 
2,370 
2,030 
1,730 
1,450 
3,070 
6,190 

39,400 
82,700 
60,500 
14,400 
6,070

223,000

6,060 
3,830 
3,170 
2,160 
1,320 
1,360 
4,710 

16,300 
53,400 
48,300 
9,350 
4,710

155,000

7, 980 
3, .530 
2,520 
1,920 
1,580 
1,590 
3,450 
9,960 

73,200 
65,800 
13,600 
5,960

191,000

  Estimated.
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CRYSTAL BI7EB NEAR CARBONDAIE, COIO.

LOCATION. In sec. 27, T. 8 S., R. 88 W., at highway bridge 5 miles south of 
Carbondale, Pitkin County. Nearest tributary, Thompson Creek, enters 
just above station.

DBAINAGE ABE A. 239 square miles (measured on Forest Service map).
RECOBDS AVAILABLE. July 18, 1908, to September 30, 1909.
GAGE. Vertical staff.
CONTBOL. Practically permanent.
ICE. Stage-discharge relation unaffected by ice.
DIVERSIONS. Water diverted for irrigation of 3,300 acres above station.
ACCTJBACY. Gage read twice daily. Rating curve well defined. Records good.

Monthly discharge of Crystal River, near Carbondale, Colo., for 1908-9

Month

1908 
July 18-31. ___ ......... __ ................  .... .

The period   .. _   .                

1908-9

May  .-  .   .         

July...  _....-._.  ............ ....-.  -  _-...

The year.

Discharge in second-feet

Maximum

631 
617 
176

176 
141 
189 
121 
121 
121 
559 

1,840 
4,970 
3,100 

531 
890

4,970

Minimum

357 
176 
103

103 
87 
56 
67 
73 
87 

112 
357 

1,040 
503 
278 

73

56

Mean

428 
342 
138

135 
114 
107 
91.8 
98.8 

106 
269 

1,180 
3,320 
1,440 

393 
372

637

Run-off in
acre-feet

11,900 
21,000' 
8,210-

41, 100-

8,300 
6,780- 
6,580 
5,640 
5,490 
6,520 

16,000< 
72,600 

198,000- 88,500' 
24,200 
22,100

461,000

EAST ELK CREEK NEAR NEW CASTIE, COIO.

LOCATION. On line between sees. 24 and 25, T. 5 S., R. 91 W., at highway
bridge 2% miles northwest of New Castle, Garfield County. No tributaries-
below station.

DBAINAGE ABBA. 51 square miles (revised; measured on Forest Service map). 
RECOBDS AVAILABLE. October 1, 1910, to September 30, 1915. 
GAGE. Vertical staff. 
CONTBOL. Shifting at long intervals. 
ICE. Stage-discharge relation slightly affected by ice. 
DIVERSIONS. Water diverted for irrigation of 1,010 acres from East Elk Creek;.

practically all above station. 
ACCTTBACT. Gage read at irregular intervals. Rating curves not well defined..

Records poor.
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Monthly discharge of East Elk Creek near New Castle, Colo., for 1910-1915

Month

1910-11

April                      

July..- .    --....             

September- _ .-    _ ..   ____________    ...

The year..... ____ . ____________   ...
1911-12

/^/»frtV»oT

April.                      

July     ...-                 

September.....    __ .... ____________   ...

The year   ___ .. _____________ .. ...
1912-13

April              ................... .....

July                          

September. _     ..    ...  ...... ...............

The year          __ .. _______   ....
1913-14

T^ftcoTn T)ftir

Mjircli
April..........  ........  .............................

July..                        

September..     __   ..............................

The year    __ ... ..............................
1914-15

July _   .. .   _              

Discharge in second-feet

Maximum Minimum Mean

13 
12 
11 
10 
9.6 
9.9 

25.3 
138 
273 

34 
5.0 
5.7

45.6

18.7 
18.7 
11.3 
8 
9.2 
7.6 

14.8 
92 

281 
111 
11.8 
8.4

49.3

9.1 
8.9 
8.2 
7 
6.9 
7.7 

18.0 
126 
127 
116 

3.0 
4.4

37.0

8.2 
7.0 
7.0 
6.8 
6.6 
7.4 

19.3 
161 
373 
123 
11.4 
8.9

61.7

43.4 
22.6 
16.6 
11.6 
10.0 
9.3 

32.6 
68.7 

195 
SO 
10 

5

37.8

Run-off in 
acre-feet

799 
714 
676 
616 
628 
609 

1,610 
8,480 

16,200 
2,090 

307 
339

32,900

1,150 
1,110 

696 
492 
629 
461 
881 

6,660 
16,700 
6,820 

726 
500

35,700

660 
530 
504 
430 
383 
474 

1,070 
7,760 
7,660 
7,070 

184 
262

26,800

504 
417 
430 
418 
361 
465 

1,160 
9,900 

22,200 
7,660 

701 
494

44,600

2,670 
1,340 
1,010 

707 
655 
572 

1,940 
4,220 

11,600 
1,840 

615 
298

27,400

NOTE. Owing to infrequent gage heights only the monthly mean determinations are presented.
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ELS CHEEK AT NEW CASTLE, COIO.

LOCATION.   In sec. 31, T. 5 S., R. 90 W., at Mghway bridge in New Castle,
Garfield County, a quarter of a mile above mouth. 

DRAINAGE ABBA.   177 square miles.
RECOEDS AVAILABLE.   March 17, 1922, to September 30, 1924. 
GAGE.   Vertical staff. 
EXTREMES or DISCHARGE.   Maximum stage recorded, 3.3 feet at 6 p. m. May

27 and 9 a, m. May 28 (discharge, 1,400 second-feet) ; minimum discharge
estimated at 2 second-feet August 21-31, 1924.

DIVERSIONS.   Water diverted above station for irrigation of 3,400 acres. 
COOPERATION.   Complete records furnished by State engineer.

Monthly discharge of Elk Creek at Newcastle, Colo.,

Month

1922 
March 17-31 __ ........ __ ..... ____ ...... _ ....
April... __ ........... __ ...... ___ .... _____ ..

Jane.. ___ .... _____________________
July...  .. -..  ...... ._....._......_.........._____
August ___________________________
September..     _____________________

The period     .       .     ... _     .....

* 1922-23

November..   ______________________

January
February ....... .........................................
March ___   _______________________
April _____________________________

July........   .. ..--. .....  ....... . .____
August ___   _______________________
September _   .........................................

The year ______________________

1923-24 
October ________ .... _________ . ............
November..... ..........................................

February __________________________
March... _ ..... _____________________
April................ .....................................

June    ....   _______________ . ..........
July..  -._-.- .-.......-_....-   _..--. _....
August ___   .........................................

Theyear... _____________________

Discharge in second-feet

Maximum

110 
99 

1,360 
1,320 

308 
15 
28

36
38

41 
60 

850 
778 
206 

29 
43

850

46 
34

34 
65 

710 
767 
114 

6 
24

767

Minimum

28 
36 

148 
330 

15 
5.3 

10

24 
30

24 
31 
66 

206 
13 
5 
5

5

34
24

24 
24 
58 

104 
6 
2 
3

2

Mean

56.8 
46.7 

558 
818 
76.9 
7.88 

17.5

29.7 
34.6 

«30 
"28 
"32 

30.3 
40.4 

390 
461 
83.4 
12.3 
19.3

99.3

41.9 
28.0 

"30 
"30 
«34 

25.2 
43 

354 
435 
50.7 
4.19 

10.3

90.9

Run-off in 
acre-feet

1,690 
2,780 

34,300 
48,700 
4,730 

485- 
1,040

93,700

  1,830 
2,060 
1,840- 
1,720 
1,780 
1,860 
2,400 

24,000 
27,400 
5,130 

75ft 
1,150

71,900

2,580 
1,670 
1,840 
1,840 
1,960 
1,550 
2,560 

21,800 
25,900 
3,120 

258 
613

65,700

> Estimated.
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WEST DIVIDE CREEK AT BEARD RANCH, NEAR RAVEN, COIO.

LOCATION. At Beard ranch, about sec. 36, T. 7 S., R. 2 W., 4 miles south of
Raven, Garfield County.

DRAINAGE ABEA. 90 square miles (measured on Forest Service map). 
RECORDS AVAILABLE. May 1, 1910, to September 30, 1911. 
<JTAGE. Vertical staff. 
 CONTROL. Fairly permanent. 
EXTBEMES OF DISCHARGE. Maximum stage recorded, 3.45 feet at 5 a. m. May 10,

1911 (discharge, 345 second-feet); minimum stage, no flow during several
periods in 1910. 

DIVERSIONS. Only diversion above station is Highline Canal, which diverts
water for about 2,000 acres. 

ACCTJBACT. Gage read twice daily. Rating curves fairly well defined. Records
good.

Monthly discharge of West Divide Creek at Beard Ranch, near Raven, Colo., 1910-11

Month

1910 
May _______________________________

July........-........   .................................

Tfce period.. ___ .. ___ _____________

1910-11 
 October. ____ _ .. _________ _ _ .........

December. _________________________

February - _________________________

April     ..--. .-._  .. .._..___._... ...__

June _   ___ . ______________________
July......  ........................ ........... .........

September __    _____________________

Discharge in second-feet

Maximum

218 
103 

7.5 
4 
6

17 
13 
13 
14 
11 
24 

118 
330 
126 
26 
6.6

330

Minimum

60 
9 
0 
0 
0

1 
5 
5 
7.5 
6.6 
8.4 

24 
66 
10 
7.2 
.9

Mean

136 
32.0 
3.11 
1.25 

,. 1.38

6.56 
7.97 
8.84 
9,4 
8.6 

15.5 
49.8 

161 
54.6 
13.6 
4.02 

« 1

28.6

Run-off in 
acre-feet

8,360 
1,900 

191
77 
82

10,600

403 
474 
544 
578 
478 
053 

2,960 
9,900 
3,250 

836 
247 

60

20,700

1 Estimated.
WEST DIVIDE CREEK AT RAVEN, COIO.

LOCATION.   In sec. 13, T. 7 S., R. 92 W., at Raven, Garfield County. 
DRAINAGE AREA.   120 square miles (measured on Forest Service map) . 
RECORDS AVAILABLE.   July 27, 1909, to September 30, 1910. 
GAGE.   Vertical staff. 
CONTROL.   Slightly shifting.
DIVERSIONS.   Numerous diversions above and below station. 
ACCURACY.   Gage read twice daily. Rating curve fairly well defined. 

good.
Records
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. Monthly discharge of West Divide Creek at Raven, Colo., 1909-10

Month

1909 
July 27-31..  ... ... _ .... _ .............. _ ..........
August _ ... ___   ____ . ______________

1909-10 
October .....  . ...  .......-...-....-.  .............
November _____ . ___________________

January

April.....................................................
May
June ____________________________
July......................................................

September _________________________

The year ...........................................

Discharge in second-feet

Maximum

5 
61
28

5 
5 
5 
8.5 
5 

56 
344 
240 

61 
3.8

344

Minlnnnin

1 
1
5

5 
5 
5 
5 
5 
5 

45 
32 
1.8 
.3

Mean

3.5
6.7 

11.4

5.0 
5.0 
5.0 
5.8 
5.0 

33.4 
157 
122 
12.5 
1.66 

«1 
«1

29.6

Run-off in 
acre-feet

84- 
412 
678

307 
298 
307 
357 
278 

2,050 
9,340 
7,800 

744 
102 

61 
60

21,400

1 Estimated.
PARACHUTE CREEK AT GRAND VALLEY, COLO.

LOCATION. In NW. % sec. 12, T. 7 S., R. 96 W., half a mile northwest of Grand 
Valley, Garfield County. No tributary between station and mouth, 1 
mile downstream.

DKAINAGE AEBA. 196 square miles (measured on base map of Colorado).
RECOBDS AVAILABLE. April 7, 1921, to September 30, 1927.
GAGE. Vertical staff.
 ONTBOL. Slightly shifting.
EXTEEMES OF DISCHAEOE. Maximum stage recorded, 3.0 feet at 5 p. m. May 9, 

1922 (discharge, 790 second-feet); minimum discharge, creek dry during 
part of August and September, 1926, and August 2-5, 1927.

DIVEESIONS. Water diverted for irrigation of 1,900 acres above statfon.
ACCTTBACY. Gage read twice daily. Rating curves well defined. Records 

good.
COOPERATION. Since 1923 records furnished by State engineer.

Monthly discharge of Parachute Creek at Grand Valley, Colo., for 1921-1927

Month

1921 
April 7-30.... _ . ___ .... _____ . ________ ......

June. _ .
July.....................................................

The year.. __   ___ . _____________
1921-22 

October __________________________
November __________________________

January
February __________________________

April....................................................
May. __ .. _______________________

July.....................................................
August ___________________________
September _________________________

The year.              ..     __ . .....

Discharge in second-feet

Maximum

118 
545 
176 
28 
90 
64

16 
15

47 
318 
790 
260 
36 
50 
6

318

Minimum

47 
122 
35 
11 
13 
11

13 
13

15 
26 

280 
36 

6 
6 
6

6

Mean

77.7 
322 
103 
18.0 
25.5 
17.5

14.5 
13.7 

o!2 
-12 
"14 

26.4 
83.2 

514 
98.9 
18.8 
16.5 
6.0

69.9

Run-off in 
acre-feet

3,700 
19800 
6,130 
L110 
1,570 
1,040

33,400

892 
816 
738 
738 
778 

1,620 
4,960 

31,600 
6,880 
1,160 
1,010 

357

50,600

' Estimated.
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Monthly discharge of Parachute Creek at Grand Valley, Colo., for 1921-1927 Con.

Month

1922-23

April   _ .....

July . _ ... .. . . __
August

The year _____ . ______________ .....
1923-24

April __ __.....-_-_-._--.....-.-._..___.....-.... . 
May . . ...

July.....................................................
August ... ... . .....

The year _____ . ______________ .....
1924-25

N^V6TTrt) sr

January..

June
Jnly.. ...................................................

The year.. ......... ___________ . __ .....
1925-26

March ___________________________

July.....................................................

The year.         .    ___    .. ........
1926-27

ApriL....................................................

July,.... ................................................

Discharge in second-feet

Maximum

18 
18

24 
142 
425 
155 

27 
10 
27

425

24 
21
16

18 
328 
155 
60 
10 
1.8 

19

328

12 
12

38 
78 
20 
17 
33 
24 
24

78

33
58

38 
226 
140 
28 
20 
24 
33

226

56 
14

41 
302 
351 

77 
29 
22 

108

351

Minimum

12 
10

15 
21 

142 
18 
10 
10 
10

18 
13 
11

15 
14 
12 
1.8 
.8 
.1 
.5

.1

4

12 
1.4 
1.1 
.3 
.3 
.8 

2.4

.3

12 
44

17 
24 
18 

1 
1 
0 
0

0

6 
13

14 
22 
82 
29 

1 
0 

20

0

Mean

14.1 
14.0 

 12 
»12 
 14 

18.1 
60.2 

308 
59.3 
12.1 
10.0 
12.9

45.8

21.5 
17.1 
13.0 

  12 
 15 

16.6 
96.9 

673 
21.9 
1.93 
.85 

6.76

24.2
11.2' 

12 
"9 
 8 

  12 
18.6 
46.5 
9.95 
5.42 
2.01 
3.60 

10.5

12.4

17.0 
56.8 

"30 
 25 
 24 

23.0 
113 
59.7 
12.2 
1.90 
2.19 
2.03

30.4

18.8 
14.0 

"12 
"11 
"14 

24.8 
87.6 

185 
42.9 

7.87 
6.97 

26.5

37.8

Run-off in 
acre-feet

867 
833 
73& 
788
778uno

3,580 
18,900 
3,530 

744 
615 
768

33,200

1,320 
1,020 

799 
738 
863 

1,020 
5,770 
4,140 
1,300 

119 
53 

402

17,500

689 
714 
553 
492 
666 

1,140 
2,770 

612 
323 
124 
221 
625

8,930

1,050 
3,38ft 
1,840 
1,540 
1,330 
1,410 
6,720 
3,670 

726 
117 

' 136 
121

22,000
i ..i
1,160 

833 
738 
676 
778 

1,520 
5,210 

11,400 
2,550 

484 
429 

1,580

27,400

  Estimated.
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BOAN CHEEK HEAR DE BEQUE, COIO.

LOCATION. On line between sees. 10 and 15, T. 7 S., R. 98 W., at highway bridge 
11 miles north of De Beque, Mesa County. Nearest tributary, Kimball 
Creek, enters half a mile upstream.

DRAINAGE: AREA. 210 square miles (measured on base map of Colorado).
RECORDS AVAILABLE. April 8, 1921, to September 30, 1926.
GAGE. Chain.
CONTROL. Shifting.
EXTREMES OF DISCHARGE. Maximum discharge recorded, 1,110 second-feet at 

7.30 p. m. May 21, 1922 (gage height, 3.77 feet); minimum discharge 
recorded, 8 second-feet at 7.30 p. m. August 4, 1922 (gage height, 1.67 feet).

DIVERSIONS. Water diverted by Roan Creek and tributaries above station for 
irrigation of 4,000 acres.

ACCURACY. Gage read twice daily. Rating curves not well defined. Records 
fair.

COOPERATION. Since 1923 records furnished by State engineer.

Monthly discharge of Roan Creek near De Beque, Colo., 1921-1926

Month

1921 
April8-30....... _  ......-.   _ . .. ... -...
May........ ........ .....-.-........._....-...   .......
June ... .. _ .
Jnly............................................ __ ......

The period.                      ...

1921-22 
October __________________________

January ..... _ .. ...... . .. ......

March ___________________________
April.......      . ___ ....    ........    ...    ...
May.....      .........    ........... ....

July...     ..     .            

The year.    ____      __ . _ . _ . _ ....

1922-23 
October __ . ___ .... _ . __ . _ ... _____ .. __ ...
November   _______________________

January. . _. ...

March _____________________ I     ...
April _        ____ .....    ________ .....
May......   ...... _____ ..^.-  . ________ .
June..   _   _.         ..        
July..................................... ...............

September.. __ .. ___________________ .

The year.. ______ .. _____________ .

Discharge in second-feet

Maximum

100 
615 
404 
.80

72 
72

33 
28

172 
376 

1,080 
454 

86 
49 
66

1,080

41 
41

41
257 
883 
328 
82 
51 
61

883

Minimum

48 
132 
65 
32 
27 
24

24 
20

19 
74 

465 
22 
17 
10 
26

27 
25

17 
43 

266 
84 
30 
26 
38

Mean

77.0 
438 
157 
54.2 
37.5 
36.1

29.7 
24.9 

«20 
«18 
«18 

63.0 
122 
785 
148 
42.2 
32.0 
35.2

112

33.6 
32.4 

"25
a 22
«20

28.5 
111 
524 
169 
55.3 
38.2 
44.1

92.5

Run-off in 
acre-feet

3,510 
26,900 
9,340 
3,330 
2,310 
2,150

47,600

1,830 
1,480 
1,230 
1,110 
1,000 
3,870 
7,260 

48,300 
8,810 
2,590 
1,970 
2,090

81,500

2,070 
1,930 
1,840 
1,350 
1,110 
1,750 
6,600 

32,200 
10,100 
3,400 
2,350 
2,620

67,000

1 Estimated.
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Monthly discharge of Roan Creek near De Beque, Colo., 1921-1926 Continued

Month

1923-24 
October-     -     __________________

December _ . __ .. ____________________

March.. _ _ _ . _ .

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

The year _______________________

1924-25

April..                      

July                     

The year _______________________

1925-26 
October _ .......      .                

December _________________________

March ______ .... _____ : ____ ...... ___ ...
April..  ........... ............. ........................
May
June.. _____ .                
July                 .  

The year...    __________________

Discharge in second-feet

Maximum

43
42

41
167 
91
72 
28 
19 
27

167

27 
27

43 
47 
32 
32 
56 
41 
33

56

33 
21

56 
179 
193 
36 

148 
19 
16

193

Minimum

33 
45

25 
31
27 
30 
18 
17 
16

17 
20

18 
19 
16 
20 
16 
18 
20

15
17

15 
16 
32 
21 
14 
14 
12

Mean

35.5 
33.0 

«27 
 30 
«33 

31.0 
91.3 
59.9 
51.2 
21.5 
17.6 
22.9

37.7

22.2 
22.5 

 21 
"18 
"21 

25.2 
35.6 
24.9 
25.1 
24.0 
22.7 
24.5

23.9

21.3 
18.4 

"17 
"16 
«15 

28.3 
91.9 
89.7 
30.7 
30.7 
16.0 
14.0

32.5

Run-off in 
acre-feet

2,180 
1,960 
1,610 
1,840 
1,900 
1,910 
5,430 
3,680 
3,050 
1,320 
1,080 
1,360

27,300

1,360 
1,340 
1,290 
1,110 
1,170 
1,550 
2,120 
1,530 
1,490 
1,480 
1,400 
1,460

17,300

1,310 
1,090 
1,050 

984 
833 

1,740 
5,470 
5,520 
1,830 
1,890 

984 
833

23,500

« Estimated.
PLATEAU CREEK WEAK C01IBEAN, COLO.

LOCATION. In sec. 23, T. 9 S., E. 94 W., at private bridge 5 miles east of Coil- 
bran, Garfield County. Nearest tributary, Buzzard Creek, enters at 
Collbran.

DRAINAGE AREA. 88 square miles (measured on Forest Service map).
RECORDS AVAILABLE. August 20, 1921, to ( September 30, 1927.
GAGE. Bristol float-type-recorder.
CONTROL. Practically permanent.
EXTREMES OP DISCHARGE. Maximum stage during period, 6.72 feet at 7.45 

a. m. May 28, 1922 (discharge, 2,800 second-feet); minimum discharge, 
3 second-feet September 21, 1926.

DIVERSIONS. Two small ditches divert water above station.
COOPERATION. Complete records furnished by State engineer.
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Monthly discharge of Plateau Creek near Collbran, Colo., 1921-1927

Month

1921 
August 20-31
September. ________________________

1921-22 
October __________________________ .

January

March .
April  ___      ..._   _            _

June _____________________________
July ....

The year.   .    .         .      . .....
1922-23 

October ___ ... _ . ___ .. __ .. __ . __ . ___ ...
November     ______________________
December   .... _______ . ___ . __ .. ..........
January
February
March. ...
April.   _      .__.     ___._        
May j
June. . _ _
July   .-.  .  .        .  _

The year    ... ___ ......       .... _ . ....
1923-24 

October __ . _______________________
November..... ______________________

April . ____ . _ . __ .. __ . _________ ......
May.....................................................
June-
July. .  .............................................

September _________________________

The year ______________________
1924-25 

October     _______________________
November _________________________
December ................................................

March .... .............................................
April     .................... _..   __    ...
May.....................................................
June.. _
July......................................................
August ___________________________
September      ______ ______________

The year.  ......  ..  . . ......  ......
1925-26 

October . ..-. ...............   .....  ...........
November- _________________________

February __________________________
March..... ..............................................
April     . .......   ...........................
May... .......   _____ __ .... _________ . ____ ,
June _ . .........
July   .......... .......... ........ .....................
August.... ..._...........___.-...-  .    - 

The year. _______________________

Discharge in second-feet

Maximum

222 
124

35 
42

205 
2,000 
1,700 

263 
33 
15

2,000

8 
21

117 
988 
960 
242 
150 
45

988

81 
30

165 
918 

'658 
47 
29 
36

918

26

35 
307 
586 
258 
88 

160 
477

586

322 
83

452 
995 
995 
304 

33 
18

995

Minimum

27 
28

23 
20

14 
205 
314 
30 
10 
6

6

5 
6

16 
112 
266 

14 
18 
14

26
17

19 
114 
22 
13 
7 
9

7

11
14

12 
27 

182 
31 
14 
10 
18

19 
29

27 
197 
80 
17 
7 
3

Mean

89.2 
44.3

29.3 
27.6 

"29
"25
a 22
"23 

44.1 
770 
888 
77.2 
17.3 
10.2

163

6.45 
10.5 
12 

«10 
"10 
"20 

54.7 
486 
592 
105 
45.2 
28.7

115

44.6 
26.6 

«24 
"16 
«15 
"20 

74.4 
555 
249 
20.9 
11.4 
13.1

90.0

16.0 
24.4 
"25 
«21 
-18 

17.0 
143 
397 
140 
30.1 
33.9 
64.8

77.7

87.4 
64.2 

"30 
«25
a 23
"28 
154 
588 
371 
60.8 
17.1 
10.4

121

Run-off in 
acre-feet

2,120 
2,640 j

1,80ft 
1,640 
1,780 
1,540 
1,220 
1,350 
2,620 

47,300 
52,800 
4,750 
1,060 

607

118,000

397 
625 
73& 
615 
555 

1,230 
3,260 

29,900 
35,200 
6,460 
2,780 
1,710

83,500

2,740 
1,580 
1,480 

984 
863; 

1,230 
4,430 

34,100 
14,800 
1,290 

701 
780

65,000

984 
1,450 
1,540 
1,290 
1,000 
1,050 
8,510 

24,400 
8,330 
1,850 
2,080 
3,860

56,300

5,370 
3,230 
1,840 
1,54O 
1,280 
1,720 
9.16O 

36,200 
22,100 
3,740 
1,050 619-

87,800

  Estimated.
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Monthly discharge of Plateau Creek near Collbran, Colo., 1921-1927 Continued

Month

1926-27 
October __________________________
November. _________________________
December

March ____________________________
April.....................................................

July......................................................
August. ___________________________
September _________________________

The year.

Discharge in second-feet

Maximum

137 
32

32
359 

1,140 
726
182 
148 
66

1,140

Minimum

12 
8

16 
27 

263 
182 
33 
26 
16

Mean

32.2 
17.1 

 16 
 15 
  16 

18.6 
86.3 

670 
416 
89.4 
55.3 
38.2

123

Run-off in 
acre-feet

1,980 
1,020 

984 
922 
889 

1,140 
5,140 

41,200 
24,800 
5,600 
3,400 
2,270

89,200

Estimated.
BUZZARD GREEK NEAR C011BRAN, COLO.

LOCATION. In sec. 14, T. 9 S., R. 94 W., at highway bridge 7 miles northeast
of Collbran, Garfield County. Nearest tributary, Lenox Creek, enters 1
mile downstream.

DRAINAGE AREA. 136 square miles (measured on Forest Service map). 
RECORDS AVAILABLE. August 18, 1921, to September 30, 1927. 
GAGE. Bristol float-type recorder. 
CONTROL. Fairly permanent. 
EXTREMES OF DISCHARGE. Maximum stage during period, 7.8 feet at 5.30 a. m.

May 18, 1922 (discharge, 1,270 second-feet); minimum stage, 0.82 foot at
3 p. m. August 28, 1924 (discharge, 0.5 second-foot). 

DIVERSIONS. Practically none above station. 
COOPERATION. Complete records furnished by State engineer.

Monthly discharge of Buzzard Creek near Collbran, Colo., for 19%1-19%7

Month

1921 
August 18-31
September... _______________________

1921-22 
October ___________________________
November _________________________

January

April

June
July......................................................
August      .. _ . __ .. __ ________ . ____ .

The year.                   _   .   .   

Discharge in second-feet

Maximum

66
44

20 
22

481 
833 
428 

56 
13 
5.8

833

Minimum

11 
5.8

3.9 
4.4

22 
343 

52 
4.4 
1.4 
.5

.5

Mean

25.8 
13.4
i
8.86 

10.1 
 15 
024 
«30 
"44 
118 
582 
201 
15.8 
4.87 
2.57

88.5

Run-off in 
acre-feet

716 
797

545 
601 
922 

1,480 
1,670 
2,710 
7,020 

35,800 
12,000 

972 
299 
153

64,200

1 Estimated.
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Monthly discharge of Buzzard Creek near Cottbran, Colo., for 1921-1927 Contd.

Month

1922-23 
October __________________________
November... __ . ___ . ______ . __ . ___ .....

April...   .   . _ ... ______ . ___ ......   __ .....

July......................................................
August.. _ ...

The year ______________________

1923-24 
October ___________________________
November _________________________

January
February _________________________

Aprfl.....................................................
May.....................................................
June ____________________________
July......................................................
August _____________________________

The year. ______________________

1924-25 
October. _ .......... _ .. ___ ....... _ .......... _ ..
November _________________________

April.......   ..... __ .... __ . __ ...... _ ...... .....

July.. .. ..............................................
August..     ___ . __ . ___ . _______ . ..........

The year. __ .. __ . __ . ........................
1925-26 

October __________________________
November... ________________________
December _________________________

April.....................................................

June ____________________________
July. ....................................................

September... ............................................

The year........ __ . ___ . .......................
1926-27 

October __________________________

December _________________________
January _ _ .

March. ______________________ . ........

July._..................................................

September ...............................................

Discharge in second-feet

Maximum

7.2 
11.0

218 
584 
389 
44 

,54 
30

584

24 
15

262 
545 
276 

18 
2.6 
8.3

545

12

92 
269 
261 
99 
44 
28 
50

269

58 
36

469 
462 
311 
118 

7 
2

469

15

60 
337 
530 
300 
103 
49 
66

530

Minimum

2.0 
5.6

22
162 
48 

8 
9 
7

2

11 
6

19 
143 
12 
1.7 
.6 
.7

.6

1 
6

7 
53 
74 
8 
3 
2 
6

1

12 
14

26 
188 
24 

4 
1 
1

1

7

10 
38 

180 
97 
9 
5 
6

Mean

3.4 
8.2 

"14 
  20 
«26 
«32 

95.7 
403 
184 
25.5 
22.7 
11.6

69.3

17.2 
9.01 

"14 
«22 
"19 
"11 
104 
359 
115 

5.31 
1.08 
1.36

48.3

5.3 
12.1 

« 16 
a 14 
« 11 

28.1 
144 
163 
60.9 
17.2 
8.6 

16.3

40.7

31.0 
20.8 

« 17 
« 20 
« 19.6 
« 30 
225 
320 
118 
25.2 
2.68 
1.23

69.7

22 
9.67

a 12 
a 12
« 12

ias
131 
340 
141 
39.6 
19.9 
27.1

65.8

Run-off in 
acre-feet

209 
488 
861 

1,230 
1,440 
1,970 
5,690 

24,800 
10,900 
1,570 

400 
690

50,200

1,060 
536 
861 

1,350 
1,090 

676 
6,IW 22, MO- 

684 
32& 
66 
81

35, GOO- 

323 
720 
984 
861 
611 

1,730 
8,570 

10,000 
3,030 
1,060 

£26 
970

29,400

1,310 
1,240 
1,050 
1,230 
1,080 
1,840 

13,400 
19,700 
7,020 
1,55& 

165 
73

60,300-

1,350 
575 
738 
738 
666 

1,130 
7,. 800 

20,900 
8,390- 
2,430 
1,220- 
1,610-

47,500-

0 Estimated.
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TAYLOR RIVER ABOVE AIMONT, COIO.

LOCATION. In sec. 8, T. 15 S., R. 83 W., at private bridge 10 miles northeast 
of Almont, Gunnison County. Nearest tributary, South Lottis Creek, enters 
a short distance upstream.

DKAINAQE ABBA. 317 square miles (measured on Forest Service map).
RECORDS AVAILABLE. April 17 to November 24, 1905.
GAGE. Vertical staff.
CONTROL. Shifting.
DIVERSIONS. Water diverted for irrigation of a few hundred acres above station.
ACCUKACY. Gage read twice daily. Rating curves well defined. Records 

good.

Monthly discharge of Taylor River above Almont, Colo., for 1905

Month

April 17-30.     _..      ...       .  

June _____________________________
July....   .       __       .    ......

October.  __   ___ - _______________ .
November 1-24 ______________________

The period   __   ..  ______________

Discharge in second-feet

Maximum

628 
1,370 
2,790 

535 
310 
200 
200 
175

Minimum

115 
168 
692 
272 
200 
200 
175 
70

Mean

24$ 
650 

1,520 
351 
229 
200 
182 
156

Run-off in 
acre-feet

6,890 
40,000 
90,400 
21,600 
14,100 
11,900 
11,200 
7,430

204,000

TAY10R RIVER AT AIMONT, COIO.

LOCATION. In sec. 22, T. 51 N., R. 1 E,, at highway bridge in Almont, Gunnison 
County, 300 yards above junction of Taylor and East Rivers.

DRAINAGE AREA. 440 square miles (revised; measured on base map of Colorado).
RECORDS AVAILABLE. July 27, 1910, to September 30, 1927.
 GAGE. Bristol float-type water-stage recorder installed April 16, 1922; vertical 

staff used previously.
CONTROL. Slightly shifting.
EXTREMES OF DISCHARGE. Maximum stage recorded, 5.0 feet at 7.30 a. m. 

June 9, 1920 (discharge, 3,760 second-feet); minimum stage, 1.2 feet for 
several days during August, 1913 (discharge, 50 second-feet).

DIVERSIONS. Water diverted for irrigation of 1,800 acres by Taylor River.
ACCURACY. Gage read twice daily prior to 1922; continuous record since that 

time except during winter. Rating curves well defined. Records good
i except during winter; for which they are fair.
COOPERATION. Station maintained in cooperation with Bureau of Reclamation 

and State engineer.
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River at Almont, Colo., for 1910-1927

Montb
,

1910 
July27-31...                    H        

The period. ________ . ___    __ . ....

1910-11

Januarv . ... ... j .

April.                 J.      

The year..     .   .......          .   ....

1911-12

A.prU.. ................................... .\..............

July .... - __

The year...., . _ ... .. _ ..........   .. ........

1912-13

April. ............   .       .     
May....... ........... ....... _.        L        .
June __ ...    _ . _____________ U _____ .
July.....       ..  .. ......,  .........
August _
September   ________________ . ______

The year              .       .    ..

1913-14

April....  ... ........... .-........!.............

June
July...    .......     . _   ......_.    

Discharge in second-feet

Maximum

305
258 
258

215 
145

195 
130 
235 
590 

1,620 
2,120 
1.390 

450 
520

2,120

960 
290 
178

178 
235 

2,060 
2,340 
1,600 

590 
280

2,340

227 
227

160 
420 

1,640 
1,500 

590 
132 
235

1,640

235

385 
2,980 
3,140 

915 
618 
258

3,140

Minimum

195 
178 
160

145 
100

100 
100 
100 
130 
390 
960 
450 
280 
235

100

215 
160 
145

138 
110 
320 

1,310 
630 
271 
188

160
138

110 
146 
360 
606 

74 
50 

132

50

235

195 
385 
915 
478 
215 
215

Mean

234 
203 
194

154 
131 
115 
145 
104 
161 
234 

1,050 
1,600 

831 
345 
261

427

415 
196 
160 
155 
160 
161 
152 
935 

1,830 
932 
368 
239

395

200 
162 
150 
145 
140 
136 
243 
820 
981 
293 
83.2 

210

296

235 
175 
142 
135 
132 
158 
259 

1,440 
2,420 

758 
399 
218

540

Run-off in 
acre-feet

2,320 
12,500 
11,600

26,300

9,470 
7,800 
7,070 
8,920 
5,780 
9,900 

13,900 
64,600 
95,200 
51.100 
21,200 
15,500

310,000

25,500 
11,700 
9,840 
9,530 
9,200 
9,900 
9,040 

57,500 
109,000 
57,300 
22,600 
14,200

286,000

12,300 
9,640 
9,220 
8,920 
7,780 
8,360 

14,500 
50,400 
58,400 
18,000 
5,120 

12,500

215,000

14,400 
10,400 
8,730 
8,800 
7,330 
9,720 

15,400 
88,500 

144,000- 
46,600 
24,600 
13,000

391,000
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Monthly discharge of Taylor River at Almont, Colo., for 1910-1987 Continued

Month

1914-15

January

April.......... ...._.   _.....______._.____.._ _.._-_
May
June. _ . _ .. _ . _ . _
July..   .  ..  .__ ..    __..^..._._ .. 
August
September.. .. __________________ . ....

The year      ...          . ...............

1815-16

April...... _... .....-___.....__.  ...._.    . 

July.     . _ . .   ....._.__ ...  ....

September         __      .    _   .     

The year.    _ . __ ..    _ ... _   . .........

1916-17

April....    ._..__..__.._....-.  _._ ....   -

July    .  __.       _. _. _     

September         ..          ..        

The year   ..    _      ...   .    . .........

1917-18

Anril
May .... . _ _ . _ ...

July  .     ..._  .............................

September     .    __ ...   .....   ... .............

The year... _ .. __ . _   .. _ ... __ ... .........

1918-19

April...... __ . __ . _ . ___ ... __ . __ . _      .

July  ........ ....... -.. ..-.-..  .  ..   

September..    .    __   .    ..   ... . .............

The year ___________ ... __ ... ..........

Discharge in second-feet

Maximum

415 
235

215 
478 
820 

1,560 
868 
385 
358

1,560

258 
195

305 
695 

1,780 
2,740 
1,380 

780 
405

2,740

465 
210

170 
6SO 

1,380 
3,300 
2,100 

610 
291

3,300

190 
190

175 
325 

1,540 
3,220 

935 
355 
652

3,220

248 
218

166 
530 

1,600 
1,000 

945 
498 
315

1,600

Minimum

215 
178

178 
215
258 
545 
258 
215 
178

178 
178

215 
258 
385 

1,140 
435 
276 
232

210 
132

117 
132 
151 
610 
690 
300 
186

77

190 
160

115 
135 
298 

1,050 
325 
225 
225

100

211 
160

92 
143 
380 
605 
270 
176 
158

90

Mean

271 
209 
160 
155 
160 
182 
333 
438 

1,040 
462 
270 
207

325

188 
179 
118 
107 
95 

264 
359 
948 

1,760 
837 
447 
301

468

316 
172 
141 
124 
137 
139 
248 
583 

2,040 
1,130 

410 
251

475

190 
165 
124 
123 
145 
138 
184 
966 

2,130 
623 
300 
303

449

221 
193 
130 
98.3 

103 
117 
292 
915 
766 
419 
269 
193

311

Run-off in 
acre-feet

16,700 
12,400 
9,840 
9,530 
9,200 

11,200 
19,800 
26,900 
61,900 
28,400 
16,600 
12.300

235,000

11,600 
10,700 
7,260 
6,580 
5,460 

16,200 
21,400 
58,300 

105,000 
51,500 
27,500 
17,900

339,000

19,400 
10,200 
8,670 
7,620 
7,610 
8,550 

14,800 
35,800 

121,000 
69,600 
25,200 
14,900

343,000
\

11,700 
9,820 
7,620 
7,560 
8,050 
8,480 

10,900 
69,400 

127,000 
38,300 
18,400 
18,000

325,000

13,600 
11,300 7,990- 
6,040 
5,720 
7,190 

17,400 
56,300 
45,600 
25,800 
16,500 
11,500

225,000



BECOI

Monthly discharge of Taylor I

Month

1919-20

T)$COTnhar

April... ___      .    ...    ...
May  .             .

July... ................... ...... ....

September     __       - .......

The year   _ .._.       . ....
1920-21

Jftpimry

March
April...   ..-...........,.....- ...
May  .............................

July
August _______________   .
September..    __           

The year... ___         ....
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iver at Almont, Colo., for 1910-19S7-^Contitmed

i        ---

..         ....

L...... ...........

1921-22

.Tapiijiry
February

April.................  .--..  .....

July      ..-     
August
September            .     1|    .       .

The year ..........  .......... .j....   .........
1922-23

October .. . . __ . _ _ ..J

April.........   .....   .   ..... J
May.  __            .

July....  ..... .... ..... ... .... ..... .
August __________ - ____ ... J
September     ...      ...     .

The year.              .
1923-24

November ________ . ____ ....

January

April...       ..   .

JUffl -
July  .... ... .... ...   ....     ....

September                .

The year              

46013 29    22

Discharge in second-feet

Maximum

206 
186 
155

140 
219 

2,480 
3,600 
1,620 

560 
260

3,600

230

305 
2,000 
3,200 
1,090 

590 
455

3,200

205 
185

166 
503 

2,170 
2,170 

915 
450
2tro

2,170

185 
182 
142

126 
266 

1,720 
2,030 
1,340 

834 
450

2,030

365 
238 
195

162 
790 

1,240 
2,230 
. 726 

292 
223

2,230

Minimum

169 
140 
80

140 
137 
222 

1,690 
525 
264 
222

200

162 
392 

1,090 
413 
300 
172

166

116 
565 
915 
281 
243 
153

153
145

78 
91 

256 
1,270 

437 
362 
281

223 
140 
150

102 
102 
592 
694 
284 
195 
160

102

Mean

186 
170 
128 
130 
140 
140 
163 

1,100 
2,210 

953 
375 
231

493

219 
188 
136 
130 
134 
148 
203 
821 

1,890 
778 
377 
252

440

189 
130 
98.3 

144 
152 
153 
206 

1,160 
1,530 

512 
305 
190

398

168 
167 
125 
120 
120 
107 
146 
839 

1,670 
870 
530 
327

433

303 
198 
164 
152 
136 
131 
274 
937 

1,380 
450 
241 
180

379

Run-off in 
acre-feet

11,400 
10,100 
7,870 
7,990 
8,050 
8,610 
9,700 

67,600 
132,000 
58,600 
23,100 
13,700

359,000

13,500 
11,200 
8,360 
7,990 
7,440 
9,100 

12,100 
50,500 

112,000 
47,800 
23,200 
15,000

318,000

11,600 
7,740 
6,040 
8,850 
8,440 
9,410 

12,300 
71,300 
91,000 
31,500 
18,800 
11,300

288,000

10,300 
9, 940 
7,690 
7,380 
6,660 
6,580 
8,690 

51,600 
99,400 
53,500 
32,600 
19,500

314,000

18,600 
11,800 
10,100 
9,350 
7,820 
8,060 

16,300 
57,600 
82,100 
27,700 
14,800 
10,700

275,000
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Monthly discharge of Taylor River at Almont, Colo., for 1910-1927 Continued

Month

1924-25 
October __________________________

April _______________________________
May
June _____________________________
July.... -_.-  .. __.-.-.-...-.-.. .._..._._._.- 

September __ . ______________________

The year.. _ . __ . _________________

1925-26 
October __________________________

April _____________________________

July _ .. .

September....     . _ . ________________

The year.. ...   ..  _ . ____________ . _

1926-27

December.. _ - _ - ___________________

March....     _   ... __ . ______________
April   . ._.       ...     ._..   __. 

July........... _ ....... _ ... __ ... __ .. __ . _ ....
August. _   _ . _ . ____________________

Discharge in second-feet

Maximum

270 
186

158 
760 

1,230 
1,140 

802 
452 
275

1,230

284 
220

136 
486 

1,320 
1,910 

927 
435 
294

1,910

200 
136 
155

169 
139 
638 

1,910 
1,820 

990 
585 
446

1,910

Minimum

164

135 
466 
565 
245 
230 
158

180 
103

57 
100 
289 
644 
303 
188 
171

136
118 
74

86 
118 
622 

1,080 
410 
277 
251

Mean

210 
161 
123 
107 
105 
119 
377 
786 
807 
472 
291 
203

314

232 
155 
106 
84 
95 

102 
254 
697 

1,150 
541 
286 
202

326

159 
125 
117 
117 
123 
116 
203 

1,180 
1,420 

611 
372 
338

407

Run-off in 
acre-feet

12,900 
9,580 
7,560 
6,580 
5,830 
7,320 

22,400 
48,300 
48,000 
29,000 
17,900 
12,100

227,000

14,300 
9,220 
6,520 
6,160 
6,280 
6,270 

15,100 
42,900 
68,400 
33,300 
17,600 
12,000

236,000

9,780 
7,440 
7,190 
7,190 
6,830 
7,130 

12,100 
72,600 
84,500 
37,600 
22,900 
20,100

295,000

NOTE. Records during winter based on current-meter measurements, daily gage heights, and tem­ 
perature records.

GUNNISOW BITER NEAR GUNNISON, COIO.

LOCATION. In sec. 3, T. 49 N., E. 1 W., at highway bridge 2 miles southwest of
Gunnison, Gunnison County. Nearest tributary, Tomichi Creek, enters 1
mile downstream.

DRAINAGE AEEA. 1,010 square miles (measured on Forest Atlas). 
RECORDS AVAILABLE. October 1, 1910, to November 30, 1914; October 1, 1915,

to September 30, 1927. '
GAGE. Chain. During 1916 and 1917 Bristol pressure gage used. 
CONTROL. Shifting at intervals. 
EXTREMES OF DISCHARGE  Maximum stage recorded during period, 5.05 feet at

8 a. m. June 13, 1918 (discharge, 11,400 second-feet); minimum discharge
recorded, 136 second-feet January 8,1919, from current-meter measurement. 

DIVERSIONS. Water diverted for irrigation of 8,800 acres by Gunnison River
between this station and Almont. 

ACCURACY. Gage read twice daily. Rating curves fairly well defined. Records
range from fair to good. 

COOPERATION. Station maintained in cooperation with State engineer.
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Monthly discharge of Gunnison River near Gunnison, Colo., for 1910-1914
1915-1927

Month

1910-11 
October...... _ ..... __ .... __ . __ _.
November _______________ .
December ________ . ___ . __ .

February ,
March.. _____________ . __ "...
April _ .... ________ . _____ ..
May.
June _ . __ . _____________ .
July-......-.-.....-.....-... .....-..

September _______________ .

The year.   .....          .

1911-12

December. _______________ .

April.-  ...... ................... ...

July...  .............................

The year.   __ ....    .  ...

1912-13 
October __   _____ . __   __ .
November _______________

April.....            
May... .... ......... ....... .............

July......   .......... ................

September.. ______________

The year _____ . _ .. ___ .

1913-14 
October ................................
November.- ___    _ . _____  

March
April---..-   -- _ .. _   _ ....
May  ... ...... ... ...     ... ...... .

July-.-.  .... .... ... ... ... ....... ... .

September- ______________ .

The year.                .

1914 
October ________________ .
November.-. __   __ ....    __

Discharge in second-feet

Maximum

585 
680

3,300

1,660

2,320 
525

415 
732 

5,380 
5,880 
3,270 
1,380 

660

5,880

420 
370

3,180
2,940 
1,460 

612 
480

3,180

480 
405

760 
5,500 
5,680 
2,930 
1,680 

560

5,680

750 
560

Minimum

275 
340

400

275

210 
210

200 
250 
785 

2,920 
1,380 

400 
320

240 
160

1,340 
1,600 

522 
340 
285

340 
240

340 
750 

2,930 
1,680 

560 
480

560 
343

Mean

-275 
o225 
"190 

215 
175 

M33 
»522 

-2,500 
o3,900 

1,850 
-725 
6444

959

796 
278 
285 
255 
234 
273 
423 

2,760 
4,300 
1,820 

680 
431

1,050

340 
223 
215 
205 
179 
208 
700 

2,110 
2,250 

932 
439 
398

689

391 
320 
240 
230 
220 
310 
505 

3,600 
4,480 
2,100 
1,060 

509

1,170

586 
- 491

Run-off in 
acre-feet

16,900 
13,400 
11,700 
13,200 
9,720 

26,600 
31,000 

154,000 
232,000 
114,000 
44,600 
26,400

694,000

48,900 
16,500 
17,500 
15,700 
13,500 
16,800 
25,200 

169,000 
256,000 
112,000 
41,800 
25,700

759,000

20,900 
13,300 
13,200 
12,600 
11,000 
12,800 
41,700 

130,000 
134,000 
57,300 
27,000 
23,700

498,000

24,000 
19,000 
14,800 
14,100 
12,200 
19,100 
30,000 

221,000 
267,000 
129,000 
65,200 
30,300

846,000

36,000 
29,200

« Estimated by comparison with flow of East and Taylor Rivers at Almont. 
»Revised.
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Monthly discharge of Gunnison River near Gunnison, Colo., for 1910-1914 and
1915-1927 Continued

1915-16

May .... ___ ...

July.......  ......  .......         ................

September.....--   .   _       _    . .............

The year ___________________ .... ...
1916-17

April.. ______ . _ ... __ ........ __ .........    

July             -  --- --- -- 

September                          

The year        .     ... _   . ....... . .......
1917-18

July ... ___ ....

September-             _    ..   .    ..    ..

The year _______________________
1918-19 

October  _   ...... ___________________

December _ ... _ . ......................................

July . _ ..

September..   ..........................................

The year.      _   ..    .__     ..
1919-20 

October    ... _______________________

April . .   .  ....................................

June . .
July _ . .... _ . ____________________

September... __ .   ..................................

The year..... ___________________ .

Discharge in second-feet

Maximum

2,650 
3,990 
4,620 
3,160 
1,580

4,620

1,540 
3,330 
5,870 
4,590 
1,690 

494

6,870

361 
361 
285 
215

942 
3,740 

11,400 
2,530 

835 
2,290

11,400

386 
334

1,400 
3,100 
1,880 
1,100 

962 
524

3,100

325 
325 
326

460 
544 

6,960 
7,480 
3,960 
1,290 

513

7,480

Minimum

1,920 
3,160 
1,220

448 
1,410 
1,690 

432 
358

305 
248 
180 
180

335 
1,000 
2,690 

785 
385 
345

180

312
228

186 
998 

1,020 
476 
316 
280

248 
272 
160

194 
220 
705 

3,700 
1,180 

545 
393

Mean

«340 
"276 
"200 
"176 
"160 
"250 

500 
2,660 
3,820 
1,930 

976 
535

990

"600 
"340 
 250 
"190 
"220 
"236 

650 
1,620 
4,190 
2,680 

901 
412

1,010

338 
307 
200 
191 
256 
299 
518 

2,720 
6,070 
1,670 

653 
613

1,140

345 
287 
209 
144 
158 
236 
587 

1,970 
-1,330 

747 
534 
347

678

298 
302 
250 
225 
235 
296 
353 

3,440 
6,220 
2, 110 

838 
431

1,170

Run-off in 
acre-feet

20,900 
16,400 
12,300 
10,800 
9,200 

15,400 
29,800 

164,000 
. 227,080 

119,000 
60,000 
31,800

717,000

36,900 
20,200 
15,400 
11,700 
12,200 
14,400 
32,700 
93,500 

249,000 
165,000 
55,400 
24,500

731,000

20,800 
18,300 
12,300 
11,700 
14,200 
18,400 
30,800 

167,000 
361,000 
96,500 
34,000 
36,500

822,000

21,200 
17,100 
12,900 
8,850 
8,780 

14,500 
34,800 

121,000 
79,100 
46,900 
32,800 
20,600

418,000

18,300 
18,000 
15,400 
13,800 
13,500 
18,200 
21; 000 

212,000 
311, 000 
130,000 
51,500 
25,600

848,000

1 Estimated by comparison with flow of East and Taylor Elvers at Almont.
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Monthly discharge of Gunnison River near Gunnison, Colo., for 1910-1914
1915-1987 Continued

Month

1920-21

January _ ,
.-February   ______________ . _________

May.,.                       

July......................................................

The year _______________________

1921-22

November _________________________
December _ - ______________ , _________

March ____________________________
April.....................................................
MOT

July,.--   -   .. .         .  

September _________________________

The year _____________ , ________

1922-23 
October __________________________
November. ________________________
December-   _______________________

February.  _______________________
March...     .. ..........-....  ..................
April........................... ..........................

June.      ______________ 1 ..   ... .
July......  ..... .  .................................
August ___________________________

The year ...........................................

1923-24 
October ___________________________
November   ........... ................................_

January
February __________________________
March __________________ ; _________

May..  ................ ................................

July.... ................ ..................................

September _________________________

The year

1924-25 
October.  ..............................................
November   ............................................
December ................................................

February.-  ............................................

April..  _ .......................... __ ..............
May ___________________ i... ...............

July   ................................................

Discharge in second-feet

IMaximum

393 
356 
2S4

340 
740 

4,050 
6,380 
2,440 
1,100 
1,050

6,380

370 
322

1,200 
4,780 
4,350 
1,820 

740 
425

4,780

213 
241

349 
995 

4,930 
4,870 
3,190 
1,330 

731

4,930

610 
460
285

246 
1,870 
2,760 
4,270 
1,400 

425 
270

4,270

439 
372

482 
1,580 
2,460 
2,350 
1,130 

935 
639

2,460

Minimum

330
275 
165

310 
790 

2,600 
890 
570 
322

300

270 
1,470 
1,820 

460 
360 
208

181 
167

250 
984 

2,970 
930 
713 
467

386 
265 
204

285 
1,310 
1,580 

392 
241 
193

219 
262

360 
1,260 
1,020 

582 
498 
286

Mean

344 
315 
227 
233 
213 
269 
421 

2,040 
4,130 
1,500 

784 
518

918

332 
283 
238 
268 
304 
250 
494 

2,760 
3,020 

889 
508 
287

805

189 
214 
171 
169 
179 
202 
468 

2,850 
3,880 
2,170 
1,050 

608

1,020

514 
330 
231 
230 
225 
223 
880 

2,260 
2,720 

790 
329 
221

745

328 
324 
227 
209 
187 
279 
895 

1,720 
1,570 

818 
577 
451

633

Run-off in 
acre-feet

21,200 
18,700 
14,000 
14,300 
11,800 
16,500 
25,100 

125,000 
246,000 
92,200 
48,200 
30,800

664,000

20,400 
16,800 
14,600 
16,500 
16,900 
15,400 
29,400 

170,000 
180,000 
54,700 
31,200 
17,100

583,000

11,600 
12,700 
10,500 
10,400 
9,940 

12,400 
27,800 

175,000 
231,000 
133,000 
64,600 
36,200

735,000

31,600 
19,600 
14,200 
14,100 
12,900 
13,700 
52,400 

139,000 
162,000 
48,600 
20,200 
13,200

542,000

20,200 
19,300 
14,000 
12,900 
10,400 
17,200 
53,300 

106,000 
93,400 
50,300 
35,500 
26,800

459,000
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Monthly discharge of Gunnison River near Gunnison, Colo., for 1910-1914
1915-19%7 Continued

Month

1925-26

January.     ........ __________________
February __________________________
March ___   _______________________
April _____ ....... _ ................ __ .............

June.       _______________________
July _ . _ . _ ....... _ . _ . __ .......................

September _________________________

The year _______________________

1926-27

November _________________________

February __________________________

April ______ . __ . ____ . ___ .. ________ ....
May..  ................................................
June _   _________________________
July. __ -.... .-.-...................... ............
August ___________________________
September __________________ .............

Discharge in second-feet

Maximum

435
378

295 
1,560 
2,980 
3,530 
1,430 

709 
455

3,530

382 
335 
320

320 
2,020 
4,800 
3,990 
2,780 
1,460 
1,160

4,800

Minimum

277

IBs
206 
770 

1,100 
442 
263 
244

257 
229

335 
1,600 
2,720 

930 
555 
455

Mean

385 
289 
207 
166 
194 
209 
685 

1,750 
2,200 

865 
448 
306

643

313 
291 
237 
223 
210 
213 
621 

2,140 
3,100 
1,570 

836 
664

963

Run-off in 
acre-feet

23,700 
17,200 
12,700 
10,200 
10,800 
12,900 
40,800 

.108,000 
131,000 
53,200 
27,500 
18,200

466,000

19,200 
17,300 
14,600 
13,700 
11,700 
13,100 
37,000 

193,000 
190,000 
96,500 
51,400 
39,500

697,000

NOTE. Monthly mean discharge during winter based on gage heights, current-meter measurements, and 
temperature records.

GUNNISON RIVER AT IOIA, COIO.

LOCATION. In sec. 28, R. 2 W., R. 49 S., at highway bridge at lola, Gunnison
County. Nearest tributary, Willow Creek, enters from north, 1 mile
downstream.

DRAINAGE AREA. 2,360 square miles (measured on base map of Colorado). 
RECORDS AVAILABLE. October 1, 1899, to December 31, 1903. 
GAGE. Vertical staff. 
CONTROL. Practically permanent. 
EXTREMES OP DISCHARGE. Maximum stage recorded, 6.0 feet on June 18, 1903

(discharge, 6,130 second-feet); minimum discharge occurred during winter. 
DIVERSIONS. Practically no diversion from Gunnison River between Gunnison

and lola stations. 
ACCURACY. Gage read once daily. Rating curve not well defined. Records

fair.



RECORDS OP STEEAM PLOW 327

Monthly discharge of Gynnison River at Tola, Colo,, for 1899-1903

Month

1899-1900

December _______________
January _________________

March __________________
April...................................

June.. __________________
July ____ . __ . ____ ..... ____

September...   ___________

Theyear. ___________ ..

1900-1901 
October _________________

December ________________

February ________________
March.. __    ____________
April...................................

July....................................

The year... ____ . ............

1901-2 
October ................................
November .............................

March.. __ ... ........................
April........ __ ......... _ . _ .....

June ___________________
July...................................

The year. ........................

1902-3 
October ................................

February ________________

April.. ................................
May...................................

July
Aiigtigt

      

September. _______________ 1 .................

Theyear       ..     .   ...     ..   .....

1903 
October ___________________________

December _ .... _____ .. ______ .. ___ ___ ..

Discharge in second-feet

Maximum

1,260 
4,390 
4,260 
1,360 

450 
350

4,390

250

2,440 
5,400 
3,690 
2,290 
1,120 

663

3,400

360 
360

1,200 
2,640 
2,090 

555 
398 
330

2,640

330
474

1,470 
3,620 
6,130 
3,460 
1,320 

840

6,130

544 
544 
544

Minimum

551 
1,160 
1,460 

350 
350 
250

250

426 
2,140 
2,290 

664 
496 
300

^

300 
300

474 
1,000 

330 
221 
221 
221

221 
330

458 
1,060 
2,790 
1,180 

250 
458

458 
458 
458

Mean

325 
310 
300 
280 
280 

,370 
783 

2,880 
2,730 

727 
360 
260

802

250 
240 
220 
200 
200 
300 
910 

 3,560 
2,890 
1,150 

676 
399

919

322 
310 
300 
280 
280 
370 

"789 
« 1, 850 

997 
269 
273 
244

526

312 
408 
300 
280 
280 
370 

 715 
2,000 
4,110 
2,080 

671 
585

1,010

486 
475 
465

Run-off in 
acre-feet

20,000 
18,400 
18,400 
17,200 
15,600 
22,800 
46,600 

177,000 
162,000 
44,700 
22,100 
15,500

580,000

15,400 
14,300 
13,500 
12,300 
11,100 
18,400 
54,100 

219,000 
172,000 
70,800 
41,800 
23,700

666,000

19,800 
18,400 
18,400 
17,200 
15,600 
22,800 
46,900 

114,000 
59,300 
16,500 
16,800 
14,500

380,000

19,200 
24,300 
18,400 
17,200 
15,600 
22,800 
42,500 

123,000 
245,000 
128,000 
41,300 
34,800

732,000

29,900 
28,300 
21,200

* Estimated.
NOTE. Monthly mean discharge during winter based on normal winter flow at Gunnison station, 

an allowance being made for discharge ojf intervening tributaries.
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RIVER NEAR CIMABEOW, COIO.

LOCATION. In sec. 3, T. 48 N., E. 6 W., 1,000 feet above mouth of Cimarron 
River and 1 mile northeast of Cimarron, Montrose County.

DRAINAGE AREA. 3,650 square miles (measured on base map of Colorado).
RECORDS AVAILABLE. September 19, 1903, to December 17, 1905.
GAGE. Chain on railroad bridge.
CONTROL. Practically permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded, 17.9 feet on June 5, 1905 

(discharge, 13,600 second-feet); minimum stage occurred during winter.
DIVERSIONS. None between lola and Cimarron stations.
ACCURACY. Gage read twice daily. Rating curves well defined below 7,000 

second-feet. Records good.

Monthly discharge of Gunnison River near Cimarron, Colo., for 1903-1905

Month

1903 
September 19-30    _____ ... _______   .  

1903-4

February - - . - .......

April....-................................  ............

July.....    ................................ ..........

September                  ...    .     

1904-6

April... _ ... _ ..... __ . ____________ . ...  

July....   . .   ..........    .............

September .....   ..       .......... ......

The year                    . ..  

1905

Discharge in second-feet

Maximum

802

652 
583 
432

565 
2,740 
6,750 
4,130 
1,700 
1,520 
1,520

6,750

1,430 
640

855 
3,820 
9,820 

13,600 
3,720 
2,720 

688

13,600

740 
595 
500

Minimum

605

448 
383 
322

410 
430 

1,370 
1,900 

670 
910 
580

625 
330

500 
2,180 
4,480 
1,240 

625 
500

462 
330 
310

Mean

669

583 
451 
363 

«350 
 380 

484 
1,370 
3,470 
2,890 

995 
1,150 

805

1,110

951 
437 

 300 
"290 
 300 

625 
1,120 
5,510 
8,870 
1,860 
1,100 

576

1,840

540 
472 
424

Ban-off in
acre-feet

15,900

35,800 
26,800 
22,300 
21,500 
21,900 
29,800 
81,400 

213,000 
172,000 
61,200 
70,500 
47,900

804,000

58,500 
26,000 
18,400 
17,800 
16,700 
38,400 
66,600 

339,000 
528,000 
114,000 
67,600 
34,300

1,330,000

33,200 
28,100 
14,300

Estimated.

RIVER AT EAST PORTAL OF aumnsoK TUNNEL, coio.
LOCATION.   In sec. 10, T. 49 N., R. 7 W. New Mexico principal meridian, 300

feet above east portal of Gunnison Tunnel of Bureau of Reclamation.
Nearest tributary, Crystal Creek, enters 5 miles upstream. 

DRAINAGE AREA.   3,980 square miles (measured on base map of Colorado). 
RECORDS AVAILABLE.   April 9, 1905, to September 30, 1927. (Beginning with

1912 the records were affected by diversions through the tunnel and for that
reason are not published in this report.)
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GAGE. Vertical staff.
CONTROL. Slightly shifting.
EXTREMES OF DISCHARGE. Maximum discharge probably occurred during June,

1909, for which no record is available. Minimum discharge occurred during
winter, for which no records are available.

DIVERSIONS. None between Cimarron and East Portal stations. 
COOPERATION. Complete records furnished by Bureau of Reclamation.

Monthly discharge of Gunnison River at east portal of Gunnison Tunnel, Colo. t
for 1905-1911

Month

1905 
April 9-30... ..  _...     _.      ..   
May                   

July
September.. _ . _ . ___________________

The period _ . __ ...   _ . ___________ .

1905-6

November. ________________________
December.. _ . ______________________
January _ r .. ... ..... ..
February...    ..... ____ . ____ . _ . __ . ......
March..,     .    .......   ...   .   _ .. __ ....  
April.-....    ......-.-... .. .-...-..-..-........ 
May... . .r   .._....  - ........................

July                         

1906-7 
October.   _ .. .........................................

December...,    ..   .... _ ... ____ . ____ . ......
January
February
March _ . __ . _________ '. ........................
April.....................................................

July.  ..................................................
August ____ . ..........................................

The year                     . .....

1907-8

November ...............................................

January   .    _ . ......................................

March ____________________________
April.....................................................
May........ ..........................................
June. ....................................................
July.......................................................

Discharge in second-feet

Maximum

3,320 
9,040 

13,800 
3,800 
2,760 

745

712 
560

i,360 
4,530 

10,000 
14,700 
5,370 
2,180 
1,880

10,000

1,320 
860

2,080 
4,720 

10,200 
12,700 
12,400 
3,640 
1,860

12,700

1,240
880

3,030 
3,800 
6,830 
3,580 
2,540 

950

6,830

Minimum

950 
2,490 
4,200 
1,440 

680 
450

450 
400

1,360 
2,590 
5,540 
2,340 

930 
660

595 
380

480 
1,090 
2,120 
4,540 
3,250 
1,600 
1,020

880
415

810 
1,860 
3,420 
1,280 

950 
630

Mean

1,430 
5,220 
8,360 
2,040 
1,130 

560

519 
491 
475 
465 
460 
750 

2,270 
6,620 
8,830 
3,510 
1,470 
1,060

1,180

905 
620 
475 
470 
460 
990 

2,500 
4,400 

10,500 
6,620 
2,400 
1,310

1,400

986 
640 
450 
450 
450 
700 

1.940 
2,690 
4,880 
2,170 
1,630 

698

779

Run-off in 
acre-feet

62,400 
321,000 
497,000 
125,000 
69,500 
33,300

1,110,000

31,900 
29,200 
29,200 
28,600 
25,600 
46,100 

135,000 
407,000 
525,000 
216,000 
90,400 
63,100

1,630,000

55,600 
36,900 
29,200 
28,900 
25,500 
60,900 

149,000 
271,000 
625,000 
407,000 
148,000 
78,000

1,920,000

60,600 
38,100 
29,700 
29,700 
25,900 
43,000 

115,000 
165,000 
290,000 
133,600 
100,000 
41,500

1,070,000
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Monthly discharge of Gunnison River at east portal of Gunnison Tunnel, Colo., 
for 1905-1911 Continued

Month

1908-9

April
May- ............ . ...................................... .
June
July . ....

The year _______________________

1909-10

February-   ________________________

April........................................................

July.... __. . . _...__ __._. _.. ___.___._._.._
August _____________________________
September         .   ...... ___ . __ ..   ..: ....

The year _______________________

1910-11 
October- _ . ________________________

February... ________________________

April _______________________________

June   __   __ . ____________________
July......................................................
August.. _    _____ .. ________________

The year. _______________________

Discharge in second-feet

Maximum

685 
630

3,790 
10,200

5,270

1,690 
838

4,180
8,410 
9,980 
9,900 
2,300 
1,560 

925

9,980

925 
710

5,240 
9,280 

11,200 
7,360 
2,420 
1,470

11,200

Minimum

575

865 
2,300

1,560

785

1,740 
4,050 
2,460 

838 
710 
580

505

1,040 
3,120 
5,080 
2,640 
1,180 

925

Mean

634 
510 
475 
460 
450 
750 

1,950 
7,160 

10,800 
5,470 
1,880 
2,600

1,450

1,270 
610 
470 
460 
460 

1,730 
3,700 
6,290 
5,340 
1,400 
1,050 

678

1,030

610 
550 
480 
470 
460 
700 

2,310 
6,520 
8,750 
4,480 
1,670 
1,090

1,240

Run-on* in 
acre-feet

39,000 
30,300 
29,700 
28,300 
26/000 
46,160 

116,000 
440,000 
643,000 
336,000 
116,000 
155,000

2,000,000

78,100 
36,300 
28,900 
28,300 
25,500 

106,000 
220,000 
3,87.000 
318,000 
86,100 
64,600 
40,300

1,420,000

37,500 
32,700 
29,500 
28,900 
25,500 
43,000 

137,000 
401,000 
521,000 
275,000 
103,000 
64,900

1, 700, 000

NOTE. Mean discharge estimated for winter. Mean discharge estimated by comparison with dis­ 
charge of Roaring Fork, June to August, 1909.

GTTNNISON RIVER NEAR CORT, COIO.

LOCATION. In sec. 3, T. 15 S., R. 95 W., at highway bridge 1% miles south of
Gory, Delta County. Nearest tributary, Surface Creek, enters 1 mile
downstream.

DRAINAGE. 5,410 square miles (measured on base map of Colorado). 
RECORDS AVAILABLE. May 1, 1903, to December 21, 1905. 
GAGE. Chain.
CONTROL. Practically permanent. 
EXTREMES OP DISCHARGE. Maximum stage recorded, 13.2 feet at 7 a. m. June

5, 1905 (discharge, 23,200 second-feet); minimum stage, 5.0 feet at 7 a. m.
December 29, 1904 (discharge, 300 second-feet).

ICE. Stage-discharge relation unaffected by ice except for short periods. 
DIVERSIONS. None between East Portal and Gory stations during period

covered by these records. 
ACCURACY. Gage read twice daily. Rating curves well defined. Records good.
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Monthly discharge of Gunnison River near Gory, Colo., for 1908-1905

Month

1903 
May.................................. ...................
June ____________________________
July.....................................................
August __ . . . .

  The period. ___ .. ___ . __ . __ .. ___

1903-4 
October __________ . _____ . ___ .... .........
November. ..............................................
December.. ..............................................

February __________________________
March. ..................................................
April __ . __ .... _ . _ ..... __ .. ___ ... _ ......
May ____________________________
June ____________________________
July.....................................................
August... __________________________
September. ..............................................

The year. ..........................................

1904-5 
October ..................................................
November ...............................................
December...! ............................................

February _________________________
March ...................................................
April.....................................................
May..    ....   ___ . __ . ___ ..... _ .... ___ ...
June _____________________________
July................................  ..................
August ...

The year. _______ . ..........................

1905

December 1-21 ...........................................

Discharge in second-feet

Maximum

14,400 
18,700 
7,600 
1,560 
1,910

880 
840 
765 
580 
620 
880 

5,260 
10,500 
7,160 
2,460 
1,650 
2,160

10,500

1,930 
835 
580 
590 
590 

1,290 
6,740 

19,200 
23,200 
5,420 
3,070 

945

23,200

810 
770 
560

Minimum

3,830 
8,770 
1,680 

880 
800

660 
515 
450 
500 
500 
540 
700 

2,780 
2,530 

835 
970 
790

450

835 
440 
310 
455 
530 
660 
900 

4,310 
5,790 
1,750 

730 
730

310

660 
560 
480

Mean

7,550 
12,900 
3,770 
1,060 
1,060

765 
723 
609 
534 
568 
658 

2,420 
5,900 
4,590 
1,290 
1,320 
1,080

1,710

1,250 
578 
422 
503 
563 

1,010 
2,250 

10,300 
14,100 
2,640 
1,310 

775

2,980

744 
645 
517

Run-off in 
acre-feet

464,000 
768,000 
232,000 
65,200 
63,100

1,590,000

47,000 
43,000 
37,400 
32,800 
32,700 
40,600 

144,000 
363,000 
273,000 
79,300 
81,200 
64,300

1,240,000

76,900 
34,400 
26,000 
30,900 
31,300 
62,100 

134,000 
633,000 
839,000 
162,000 
80,600 
46,100

2,160,000

45,800 
38,400 
21,500

GUNNISON RIVER NEAR GRAND JUNCTION, COIO.

LOCATION. In sec. 35, T. 1 S., R. 1 W., half a mile below the Redlands Co.'s
canal and 2 miles above mouth, in Grand Junction, Mesa County. 

DRAINAGE ABBA. 8,020 square miles (measured on base map of Colorado). 
RBCOBDS AVAILABLE. October 1, 1896, to September 30, 1899; October 1, 1901,

to. October 31, 1906; October 1, 1916, to September 30, 1927. 
GAGE. From 1897 to 1899 vertical staff on highway bridge 1 mile downstream;

1902 to 1906 chain at Whitewater 12 miles upstream; 1917. to 1926, vertical
staff at site described above. ^Flow at different points comparable. 

CONTROL. At original site within influence of backwater from Colorado River
during extreme high water; slightly shifting at other sites. 

EXTREMES OP DISCHARGE. Maximum stage recorded during period, 14.95 feet at
8 a. m. and noon May 23, 1920 (discharge, 35,700 second-feet); minimum
discharge recorded, 155 second-feet September 6, 1924. 

DIVERSIONS. Water diverted for irrigation of 270,000 acres from Gunnison
River and tributaries. 

COMBINED PLOW. Combined flow of Gunnison River and Redlands power canal
represents flow of Gunnison River entering Colorado River, less about 25
second-feet, which is used during irrigation season.
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ACCURACY. 1917-1926; gage read twice daily; rating curves well defined; records 
good, except during winter, for which they are fair. Records from 1897 to 
1906 not better than fair.

COOPERATION. ^Station maintained in cooperation with State engineer and 
Redlands Irrigation Co.

Monthly discharge of Gunnison River near Grand Junction, Colo., fov 1896-1899, 
1901-1906, and 1916-1927

Month

1896-7 
October __________________________

January

April

July
August. . __________________________

The year __ .  __    ___ .. ____ ...   ....

1897-8 
October __________________________ .

April.. ..- .-... - .....-. -..._ _.._...-.  -...-

June.
July _____ ....... ________ . ....................

The year. _______ . _______________

1898-9

March
April....................................................

July __ . _ . _________ . _______ . _ .. __ .

September.. ___ ... ___ . ............................

The year. __ .. ___________________

1901-2

April.....................................................

July...  ___ . ___ . __ ...........................

The year ______________________

Discharge in second-feet

Maximum

20,700 
19,100 
5,370 
1,850 
1,510

20,700

2,020 
1,200

9,000 
11,400 
3,960 

968
578

11,400

672 
672

8,790 
15,700 
14,700 
7,410 
4,560 
1,000

15,700

3,790 
8,350 
5,920 
1,000 
1,170 
1,460

8,350

Minimum

16,666 
5,370 
1,510 

325 
325

325

1,060 
395

3,960 
4,160 
1,080 

578 
399

395

399 
314

968 
3,900 
7,740 
2,250 

908 
758

314

860 
2,580 

623 
383 
341 
427

341

Mean

-1,100 
« 1, 050 
-1,000 

-950 
 900 

« 1,200 
-6,000 
16,700 
11,200 
3,230 
1,030 

712

3,770

1,470 
963 

 850 
 800 
 750 

  1,200 
 2,500 

5,320 
8,850 
2,540 

689 
479

2,190

533
497  «^eee~

 500 
 500 
-800 
3,550 
9,670 

10,800 
4,170 
1,920 

875

2,870

« 1,000 
« 1,000 

 950 
 900 
 900 
 850 
2,080 
5,930 
2,970 

570 
610 
667

1,550

Run-off in
acre-feet

67.60Q 
62,500 
61,500 
58,400 
50,000 
73,800 

357,000 
1,030,000 

664,000 
199,000 
63,300 
42,700

2,730,000

90,500 
57,300 
52,300 
49,200 
41,700 
73,800 

149,000 
327,000 
527,000 
156,000 
42,400 
28,500

1,590,000

32,800 
29,600 
30,766 
30,700 
27; 800 
49,200 

211, 000 
595,000 
643,000 
256,000 
118,000 
52,100

2,080,000

61,500 
59,500 
58,400 
55,300 
50,000 
52,300 

124,000 
365,000 
177,000 
35,000 
37,500 
39,700

1,120,600

1 Estimated.
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Monthly discharge of Gunnison River near Grand Junction, Colo., for 1896-1899, 
1901-1906, and 1916-1927  Continued

Month

1902-3 
October ___________________________
November   ________________________
December __________________________
January       ________   _____       

March. ___________________________
April.....       .   _...        ...
May

July......................................................

The year _______________________
1903-4 

-October ___________________________

January _ ... _______________________

March. ___________________________
April......  ............................................

June _____________________________
July......................................................

1904-5 
October ___________________________
November   ..   ___________________ . _

January ___________________________
February    ________________________

April........... ..........................................
May. ____________________________

July.... .... .-..................................-....
August ___________________________

1905-6 
October ___________________________
November   ________________________

February    _________________________

April.....................................................

July..    ............................................

September _________________________

1906 
October ___________________________

1916-17

March ______ . _____________________
April...   ...... ...     ...    ...... . .....
May ____________________________

July       .........  ..  ............... ...

Discharge in second-feet

Maximum

860

5,790 
14,000 
17,800 
8,770 
4,470 
2,130

17,800

1,130 
1,210 

890 
1,000 
1,050 

920 
4,600 
8,630 
6,880 
3,220 
2,640 
3,140

8,630

2,500

7,940 
22,700 
28, 100 
6,130 
3,780 
1,470

28,100

1,520

10,700 
21,700 
21,900 
7,350 
3,400 
2,860

21,900

2,300

8,280 
21,400 
24,800 
15,000 
3,690 
1,220

24,800

Minimum

383

670 
5,040 
8,770 
3,860 

740 
740

383

740 
635 
670 
570 
600 
510 
570 

2,920 
2,572 

630 
1,190 

695

510

765

840 
6,030 
6,760 
1,520 

720 
720

720

870

1,730 
5,130 
6,920 
3,190 
1,290 
1,050

1,420

1,180 
3,420 
9,080 
3,300 

698 
505

Mean

504 
 500 
"500 
 500 
 500 
 500 
2,260 
8,160 

12,500 
5,130 
1,310 
1,280

2,820

890 
844 
810 
724 
774 
648 

2,250 
5,620 
4,600 
1,320 
1,640 
1,100

1.780

1,300 
"770 
 560 
 670 
 750 

 1,200 
2,490 

12,700 
16,800 
2,780 
1,430 

962

3,540

1,100 
« 1, 050 
 1,000 

 950 
 900 

 1,100 
4,590 

14,800 
14,400 
4,710 
2,080 
1,680

4,050

1,690

  1, 000 
«950 
 900 
 850 
«900 

 1,300 
3,480 

10,300 
18,300 
6,610 
1,770 

838

3,920

Run-off in 
acre-feet

31,000 
29,800 
30,700 
30,700 
27,800 
30,700 

135,000 
502,000 
746,000 
316,000 
80,700 
76,400

2,040,000

54,700 
50,200 
49,800 
44,500 
44,500 
39,800 

134,000 
346,000 
274,000 
81,200 

101,000 
65,700

1,290,000

80,000 
45,800 
34,400 
41,200 
41,700 
73,800 

148,000 
781, 000 

1,000,000 
171,000 
87,900 
57,200

2,560,000

67,800 
62,500 
61,500 
58,400 
50,000 
67,600 

273,000 
910, 000 
857,000 
290,000 
128,000 
100,000

2, 930, 000

104,000

61,500 
56,500 
55,300 
52,300 
50,000 
72,200 

207,000 
633,000 

1, 090, 000 
406,000 
109,000 
49,900

2,840,000

> Estimated.
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Monthly discharge of Gunnison River near Grand Junction, Colo., for 1896-1899, 
1901-1906, and 1916-1927 Continued

Month

1917-18

July...  -    _               ..........

1018-10

April                  .    .

July                      

The year ______________________ ..

1919-20

July                      

1020-21

April                     

July..                       .-

1921-22

July.-                        

The year __        ______________

Discharge in second-feet

Maximum

1,100 
1,360 
1,080 
1,080 
1,230 
2,210 
4,480 

12,000 
16,900 
4,340 
2,210 
4,100

16,900

1,710 
1,490 
1,710 

910 
950 

2,080 
9,560 

11,200 
8,310 
3,350 
3,850 
1,200

11,200

1,300 
1,330 
1,200 
1,030 
1,860 
1,660 
3,450 

35, 200 
27, 400 
11, 300 
2,930 
1,460

35,200

1,700 
1,860 
1,150

1,510 
2,110 
4,720 

18,800 
29,800 
7,270 
6,740 
3,350

29,800

1,510 
1,560 
1,460 
1,460 
1,300 
1,940 

12,000 
22,200 
15,400 
5,470 
2,980 

559

22,200

Minimum

705 
760 
730 
760 
760 
990 

1,690 
4,370 
5,670 

685 
275 
290

275

760 
990 
910 
700 
800 
760 

1,460 
5,230 
3,190 

840 
326 
411

326

620 
630 
854 
776 
870 
870 

1,020 
4,520 
9,780 
1,920 

652 
480

480

1,000 
896 
820

790 
1,030 
1,300 
3,240 
7,740 
2,610 
1,200 

870

820

820 
965 
953 
610 
642 
830 

1,090 
7,000 
4,760 

690 
559 
448

448

Mean

909 
1,040 

902 
899 

1,040 
1,360 
2,730 
9,030 

11,100 
2,430 

760 
1,310

2,800

1,020 
1,250 
1,110 

812 
880 

1,320 
4,310 
8,220 
4,910 
2,050 
1,110 

716

2,320

905 
1,190 

975 
919 

1,310 
1,080 
1,860 

18,900 
16,000 
4,620 
1,440 

744

4,170

1,300 
1,390 

929 
1,050 
1,070 
1,460 
2,150 

10, -300 
17, 300 
4,660 
2,510 
1,530

3,810

1,070 
1,290 
1,220 

994 
923 

1,210 
2,980 

14,900 
10,200 
1,860 

928 
493

3,190

Run-off in 
acre-feet

55,980 
61,900 
55,500 
55,300 
57,800 
83,600 

162,000 
555,000 
660,000 
149,000 
46,700 
78,000

2,020,000

62,700 
74,400 
68,200 
49,900 
48,900 
81,200 

256,000 
505, 000 
292,000 
126,000 
68,200 
42,600

1,680,000

55,600 
70,800 
60,000 
56,500 
75,400 
66,400 

111,000 
1, 160, 000 

952,000 
284,000 
88,500 
44,300

3,020,000

79,900 
82,700 
57,100 
64,600 
59,400 
89,800 

128,000 
633,000 

1, 030, 000 
287,000 
154,000 
91,000

2, 760, 000

65,800 
-76, 800 
75,000 
61,100 
51,300 
74,400 

177,000 
916,000 
607,000 
114,000 
57,100 
29,300

2,300,000
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Monthly discharge of Gunnison River near Grand Junction, Colo., for 1896-1899, 
1901-1906, and 1916-1927 Continued

Month

1922-23 
October ___________________________
November   __ . _______________ ... .......

April  .. . . ........   .... ........ .........
May....... ..............................................

July.... .................................................
August ... __________________ .   -  
September    _    .. _ ..... _ ..   .         ..

The year ______________________
1923-24 

October __ ________________________
November.. _______________________

January
February    _______________________

April.....................................................

July  ....... ........ .......... ......   ..............
August ___________________________

The year _______________________
1924-25

November- _________________________

February   ________________________

April.....................................................

July....... ...............................................
August ......  .......  .................................
September..... _ . ......................................

The year _______________ . ___ ... ....
1925-26 

October..... ___   ____ . _______________

December __________ .- ...........................

March.. ............ ....................................
AprU.   ...............................................
May........ ................... ..........................
June. .. -     ---          . --.
July.....   ..... ......    ......................

September. ..............................................

The year ........ ...................................
1926-27 

October ___________________________
November   ________ . ...........................

January ___________________________
February __________________________
March ___________________ . ..............
April....................................................

Jane.
July.... .................................................
August _ . .........  ...................................
September.. .............................................

The year __ . ____ . _____ . ...............

Discharge in second-feet

Maximum

1,110 
1,150 
1,280

946 
4,400 

18,100 
14,800 
7,550 
4,120 
2,820

18,100

2,440 
1,910

1,200 
6,610 

12,600 
15,000 
3,460 

525 
654

15,000

1,530 
1,440 
1,260

2,800 
8,660 
7,690 
8,180 
4,210 
2,860 
3,850

8,660

1,180 
2,020 
9,490 

13,600 
13,900 
5,070 
1,870 

599

13,900

1,610 
1,220 
1,220

1,060 
2,160 

10,800 
17,700 
14,300 
10,300 
2,520 
5,430

17,700

Minimum

452 
962

979 
3,310 
8,040 
2,330 
2,110 
1.020

452

1,570 
1,090

708 
701 

2,870 
4,300 

460 
163 
160

160

533 
1,250

2,020 
4,410 
3,180 
1,330 

718 
1,400

870 
746 

1,100 
3,920 
3,520 
1,040 

347 
327

823 
970 
734

812 
1,330 
7,240 
6,870 
1,760 
1,300 
1,010

Mean

743 
1,040 

997 
891 
808 
828 

2,160 
11,600 
11,300 
4,670 
2,940 
1,770

3,330

1,860 
1,500 
1,060 

977 
993 
905 

3,480 
10,300 
9,750 
1,550 

285 
375

2,750

1,230 
1,350 

982 
945 

1,030 
1,520 
4,180 
6,130 
5,210 
2,410 
1,650 
2,020

2,380

2,100 
1,350 
1,000 

800 
1,010 
1,130 
4,410 
8,840 
8,610 
2,540 

810 
402

2,750

1,220 
1,120 

925 
828 
908 

1,110 
3,660 

11,900 
9,200 
3,830 
1,820 
2,900

3,290

Run-off in 
acre-feet

45,700 
61,900 
61,300 
54,800 
44,900 
50,900 

129,000 
713,000 

 672,000 
287,000 
181,000 
105,000

2,410,000

114,000 
89,300 
65,200 
60,100 
57,100 
55,600 

207,000. 
633,000 
580,000 
95,300 
17,500 
22,300

2,000,000

75,600 
80,300 
60,400 
58,100 
57,200 
93,500 

249,000 
377,000 
310,000 
148,000- 
95,300> 

120,000.

1,720,000.

129,000. 
80,300- 
61,500 
49,200 
56,100- 
69,500 

262,000- 
544,000 
512,000 
156,000- 
49,800 
23,900

l,990,00a

75,000. 
66,600 
56,900 
50,900 
50,400 
68,200 

218,000 
732,000' 
547,000 
236,000 
112,000 
173, 000-

2,390,000

NOTE. Records for August, September, and November, 1897, revised. Records for May, June, and July, 
1899, revised to allow for backwater from Colorado River. Winter records from 1917 to 1925 based on daily 
gage heights, current-meter measurements, and temperatu re records.
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EAST EIVER AT ALMONT, COLO.

LOCATION. In sec. 22, T. 51 N., R. 1 E., at highway bridge at Almont, Gunnisou 
County, 100 feet above junction of East and Taylor Rivers.

DBAINAGE AREA. 295 square miles (measured on Forest Service map).
RECORDS AVAILABLE. April 16 to September 30, 1905; July 27, 1910, to April 

30, 1922.
<JAGE. Vertical staff.
CONTROL. Shifting.
EXTREMES OF DISCHARGE. Maximum stage recorded during period, 5.7 feet on 

June 12, 13, and 14, 1918 (discharge, 6,000 second-feet); minimum stage 
recorded, 0.30 foot on August 13, 1913 (discharge, 19 second-feet).

DIVERSIONS. Water diverted for irrigation of 2,700 acres from East River above 
station.

ACCUBACY. Gage read twice daily. Rating curves fairly well defined. Records 
fair, except during medium stages, for which they are good.

COOPERATION. Station maintained by Bureau of Reclamation prior to 1916.

Monthly discharge of East River at Almont, Colo., for 1905, 1910-1913, and
1914-1922

Month

1905 
April 1&-30 ___________________________

June __ . ___ . ______________________
July _ -...._-._-._-__...--._.-.-._.._-.........__. ......

September _________________________

The period.       .     ... . _   ...   . .....

1910 
July27-31-...-.-...--.....-.._......._.._....___..._..-._

September..    ..   _   _   __ . __ . __ . _ ...

1910-11 
October __________________________
November __ . __ .. ________ . __ . __ . _ ...

February __________________________
March . .
April.....................................................

June __ .. _____ ____________________
July _ ..................................................
August ___________________________
September..   ..... _ ... __ . ________ . _ ...

The year ______ . ___ 1 .......................

1911-12 
October.. __ . _____________________ ...

.January ....

April.....................................................

June _ ... . _ _
July......................................................
Angrjfrt
September _ .. _ ... _______________ . _ ...

The year _ ... __ . ______________ ...

Discharge in second-feet

Maximum

495 
2,220 
4,870 

940 
530 
180

205 
205 
150

120 
90

70 
70 

150 
860 

1,660 
2,540 
1,710 

355 
245

2,540

670 
150 
130

80 
315 

2,200 
3,160 
1,300 

630 
205

3,160

Minimum

180 
340 
940 
390 
220 
80

140 
110 
90

80 
50

50 
50 
35 

110 
505 
960 
355 
175 
150

150 
100 
120

55 
70 

315 
1,000 

630 
225 
155

Mean

249 
910 

2,330 
537 
280 
117

178 
154 
107

94.2 
73.7 
60.0 
59.7 
52.9 
64.7 

268 
1,180 
1,850 

740 
272 
169

409

279 
122 
124 
83 
60 
63.6 

174 
971 

1,820 
921 
357 
171

431

Run-off in 
v acre-feet

7,410 
56,000 

139,000 
33,000 
17,200 
6,960

260,000

1,760 
9,470 
6,370

5,790 
4,390 
3,690 
3,670 
2,940 
3,980 

15,900 
72,600 

110,000 
45,500 
16,700 
10, 100

296,000

17,200 
7,260 
7,620 
5,100 
3,690 
3,910 

10,400 
59,700 

108,000 
56,600 
22,000 
10,200

312,000
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Monthly discharge of East River at Almont, Colo., for* 19051 1910-1918, and
1914-1982  Continued

Month

1912-13

February . _ _ . _

ApriL. ...  ....  _..._....._._.......___..___._....
May ... . - . - - - -

July __ . _ ... _ . _ .. _ ..... __ . _______ . _ ..

T^Vift TTAar

1913

November..        .      .             

1914-15

Jftmjary

March .
April...    ._........_._..__._ ..  _...._...__........

June _ ________ _______ _ .. _ .........
July. _ ..... .... ...

September

The year..     ___    _ ..   _-.... _ .......
1915-16

November . »

March.. ...
April..          .........    .   .   .   ..     ..
Ikfoy................ .......... ..-.... .. ....... ........

July ___ . . .... _ . ...

September

The year    ___    ..      I __     ...

1916-17 
October . . .
November. ________________________

March ___________________________

Jnnft
July....  ............ ......... __ ......................

The year              .          ..

Discharge in second-feet

Maximum

170 
135

710 
1,430 
1,520 

550 
45 

140

1,520

140 
90

450 
192

160 
795 

1,020 
1,530 

850 
380 
192

1,530

1,200 
2,110 
3,060 
1,260 

850 
380

3,060
"." --.-*  - - J---"J '  -

380 
192 
120

85 
525 

1,600 
3,540 
2,060 

605 
175

3,540

Minimum

90 
48

«mt
550 
,36 

19 
45

90 
90

192

175 
380 
745 
232 
160 
132

192 
850 

1,400 
525 
232 
192

192
85 
47

76 
85 

255 
745 
605 
175 
120

Mean

137 
72.7 
57 
57 
54 
57 

406 
-1,120 
1,090 

266 
25.0 

104

287

136 
90

259 
164 
100 
70 

100 
134 
330 
615 

1,090 
532 
216 
154

314

127 
77 
65 
57 
55 

103 
434 

1,340 
2,100 

884 
499 
239

500

221 
142 
97.0 
52.9 
66.8 
77.6 

194 
782 

2,260 
1,060 

345 
159

456

Run-off in 
acre-feet

8,420 
4,330 
3,500 
3,600 
3,000 
3,500 

24,200 
68,900 
64,900 
16,400 
1,540 
6,190

208,000

8,360' 
5,360

15,900 
9,760 
6,150 
4,300, 
5,550 
8,240 

19,600 
37,800 
64,900 
32,700 
13,300 
9,160

227,000

7,800 
4,680 
4,000 
3,500 
3,160 
6,330 

25,800 
82,400 

125,000, 
54,400 
30.700 
14,200

362,000

13,600 
8,450 
5,960 
3,250 
3,710 
4,770 

11,500 
48,100 

134,000 
65, 200 
21,200 
9,460

329,000

4601ft 29  23
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Monthly discharge of East River at Almont, Colo., for 1906, 1910-1918, and
1914-1928 Continued

Month

1917-18 '

May . .. .. __ ......

July.                   

September __ . _ .. _______   _ .. _ ... ........

The year                  . ... ........

1918-19

March ____ . ___________________   _ .

May  ..   .      . . ....  ..............

July

September                 .    .   .   ...

The year    .   _   .... __ . _ . ____   ..

1919-20

March...... _   .....    ......................... __ .
April..  .  . -.  . .  ..  .. ..  ......

June
July....  ... .......                    

The year.      ..   .... _____________ .

1920-21 
October,.   ..   _ .. _ . ...... .........................

January

Discharge in second-feet

Maximum

120 
100

92 
415 

1,770 
5,000 

962 
285 
525

5,000

163 
135

96 
850 

1,710 
962 
745 
408 
246

1,710

130 
120
85

85 
242 

3,700 
3,870 
2,060 

695 
196

3,870

120

February __________________________ ' ............
March ________ .
April.. __ ..... _ .... __ ...... ...... __ .............

June.. _   _ .                   
July.     . ..  ...... . ..... . . ...........

September.....  _ . _ .              

1921-22 
October __________________ _ _ .
November _________________________

January. ____________________ __ ,.
February __________________________
March ____________________ _ ...
April...-.. .   _ ......... _ ......... _ ..........

The period ___ -     ...... ..................

303

116 
100

79 
650

Minimum

100 
100

65 
100 
450 

1,080
255 
145 
145

135
77

53 
96 

650 
695 
169 
120 
108

108 
81 
60

85 
85 

297 
1,940 

565 
200 
112

100

94

100 
70

"» 

73

Mean

110 
100 
71.5 
66.3 
69.0 
76.8 

208 
1,340 
2,600 

553 
207 
211

467

142 
114 
83.6 
54.6 
60.3 

' 66.7 
339 

1,150 
802 
329 
196 
130

291

118 
105 
73.5 
71.4 
75.0 
85.0 

117 
1,650 
2,670 
1,060 

365 
151

546

106 
90 
83.4 
74.7 
64.1 
89.0 

140 
1,040 
2,100 

685 
320 
180

415

103 
83.7 
62.1 
64.0 

*66.a 
68.4 

172

Eun-ofl in 
acre-feet

6,760 
5,950 
4,400 
4,080 
3,830 
4,720 

12,400 
82,400 

155,000 
34,000 
12,700 
12,600

339,000

8,730 
6,780 
5,140 
3,360 
3,350 
4,100 

20,200 
70,700 
47,700 
20,200 
12,100 
7,740

210,000

7,260 
6,250 
4,520 
4,390 
4,310 
5,230 
6,960 

101,000 
159,000 
65,209 
22,400 
8,980

396,000

6,520 
5,360 
5,130 
4,590 
3,560 
5,470 
8,330 

64,000 
125,000 
42,100 
19,700 
10,700

300,000

6,330 
4,989 
3,820 
3,940 

'  '  ; 3,690 
4,210 

10,200

 ...37,200

NOTE. Winter records based on daily gage heights, current-meter measurements, and temperature rec­ 
ords. Monthly mean discharge May to September, 1921, based on comparison between discharge of Qun- 
nison Elver near Gunnison and Taylor River at Almont as determined from records for previous year.
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CEMENT CREEK NEAR CRESTED BUTTE, COLO.

LOCATION. In sec. 22, T. 14 S., R. 85 W., about 7 miles southeast of Crested
Butte, Gunnison County. No tributary between station and mouth, 1%
miles downstream.

DRAINAGE AREA. 32 square miles (measured on Forest Service map). 
RECORDS AVAILABLE. October 1, 1910, to November 30, 1913. 
GAGE. Vertical staff. 
CONTROL. rShifting at L&ng intervals. 
ICE. Stage-discharge relation unaffected by ice.
DIVERSIONS. Water diverted from Cement Creek for irrigation of 240 seres. 
ACCURACY. Gage read at irregular intervals. Rating curves fairly well defined.

Records fair. 
CoopERATroN. Station maintained in cooperation with United States Forest

Service.

Monthly discharge of Cement Creek near Crested Butte, Colo., for 1910-191S

Month

1910-11

.February

April.                  - 

July..-.        .           

The year _____ - _ -.._. ___ .. __ . _ . _ ...

1911-12

July...                       

The year ___________ . _________ .

1912-13

December.- ...     _ .... _____ . ................

February. -. __ ......... ....... .......................

April                        

July.......-..-..,...  ........ ......... ................

The year. _______________________

1913

Discharge in second-feet

Maximum

11 
17 
17 
21

200
285 
208 

61
47

285

47 
21 
21 
18 
18 
18 
35 

300 
330 
165 
58 
29

330

23
23 
11

190 
165 
86 
40
27

190

25 
14

Minimum

11 
11 
11 
12

35
138 

61 
35
25

11

17 
17 
16 
18 
12 
12 
12 
25 

174 
58 
31
23

12

16 
11 

9

29 
67 
31 
16 
16

11 
7

Mean

 22 
 16 

11.0 
11.9 
13.2 
14.3 

«30.0 
114 
214 
108 
46.3 
30.5

627

28.3 
17.3 
17.0
iao
14.7 
13.9 
19.3 

10S 
240 
117 
38.1 
24.0

54.8

21.7 
14.8 
10.5 
«8 
«6 
«6 

 20 
93.9 

121 
52.9 
27.0 
19.3

33.5

16.0 
10.0

Run-off in 
acre-feet

1,350 
893 
676 
732 
733 
879 

1,790 
7,010 

12,700 
6,640 
2,850 
1,810

38,100

1,740 
1,030 
1,050 
1,110 

846 
855 

1,150 
6,648 

14,300 
7,190 
2,340 
1,430

39,700

1,330 
881 
646 
492 
333 
369 

1,190 
6.740 
7-200 
3,250 
1,660 
1,150

24,200

984 
595

' Estimated.
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TOMICHI CREEK AT SABGENTS, COIO.

LOCATION. In NW. % sec. 28, T. 48 N., R. 5 E., at railroad bridge three-quarters 
of a mile west of Sargents, Saguache County. Nearest tributary, Marshall 
Creek, enters a quarter of a mile above.

DRAINAGE ABBA. 165 square miles (measured on Forest Service map).
RECORDS AVAILABLE. May 12, 1917, to September 30, 1922.
GAGE. Lallie and Stevens water-stage recorders,
CONTBOL. Shifting.
EXTKEMES OF DISCHARGE. Maximum stage during period, 4.05 feet on June 9, 

1921 (discharge, 792 second-feet); minimum discharge recorded from current- 
meter measurement, 6.5 second-feet November 16, 1920.

DIVERSIONS. Water diverted from Tomichi Creek above station for irrigation of 
780 acres and from tributaries entering above for several hundred acres.

ACCURACY. Gage heights from continuous records except for short periods. 
Records good except, during 1920 and 1921, for which they are fair.

COOPERATION. Station maintained in cooperation with State engineer.

Monthly discharge of Tomichi Creek at Sargents, Colo., for 1917-1922

Month

1917 
May 12-31 _  - .-. ..... .. . ............ ... 

July

The period _____________________

1917-18 
October ______ . ___________________

December.

March . ...
Apra............................... ......................

June. _ . .
July.....................................................
August . .

The year

1918-19 
October __________________________

January... .... ..... .....

March _ . . _
April....................................................

June ____________________________
July.....................................................

The year.          .    ............    

Discharge in second-feet

Maximum

200 
604 
170 
89 
49

45

382 
312 
96
52 
78

382

38

132 
470 
309 
125 
69 
47

470

Minimum

64 
126
82 
44 
30

29

92 
95 
44 
23 
26

20

125 
77 
53 
33 
25

Mean

141 
335 
111
59.2 
35.8

33.6 
31 
30 
30 
32 
32 
41 

236 
227 
70.6 
35.2 
40.1

70.1

27.5 
 22 
 23 
 25 
 25 
«28 

70 
262 
142 
71.2 
45.0 
37.1

65.1

Run-off in 
acre-feet

5,690 
19,000 
6,820 
3,640 
2,130

36,100

2,070 
1,840 
1,840 
1,840 
1,780 
1,970 
2,440 

14,500 
13,500 
4,340 
2,160 
2,300

50,700

1,690 
1,310 
1,410 
1,640 
1,390 
1,720 
4,170 

16,100 
8,450 
4,380 
2,770 
2,210

47,100

'Estimated.
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Monthly discharge of/Totnichi Creek at Sargents, Colo., for 1917-188&-r-Contd.

Month

1919-20

July. . . j[ . __ - -. _ - - - ... -

The, year..... _________ . _ ...... ..........

1920-21 
October... _____________ .... ...................

Jftntiftry ... ... . ... ..*._,

March . . .
April....................................................
May....... -....  -..-......_.._...._.........- .......

July...  ...............................................

The year. ______ . __ . ____ ... ____ .

1921-22

March _ ]_
April 4--.-........................-..-.._.....4......
May. :. _____ . ... ___ ... . . -L ....

luiy....-,...-..................-..............-...L. 
Apffpst .[«._«_ «  »..     &.

* i

Discharge in second-feet

Maximum

46

495 
550 
142 
80 
37

550

34 
36

180 
740 
792 
204 
89 
56

792

305 
230 

63 
56
27

305

Minimum

24

109 
150 

59 
30 
22

17 
6

195 
192 
91 
58 
30

65 
26 
22 
10

Mean

29.0 
 25 
 25 
 25 
 25 
 30 
 35 
276 
301 
83.3 
50.2 
30.1

78.1

22.2 
20.4 

 23 
 30 
«30 
«45 
100 
380 
558 
142 
72.6 
42.8

122

 38 
 35 
  22 
  25 
  25 
  25 
 60 
  201 

143 
38.5 
28.8 
15.8

54.0

Run-off in 
acre-feet

1,780 
1,490 
1,540 
1,540 
1,390 
1,840 
2,080 

17,000 
17,900 
5,120 
3,090 
1,790

56,600

1,360 
1,210 
1,410 
1.840 
1,670 
2,770 
5,050 

23,400 
33,200 
8,730 
4,460 
2,650

88,600

2,340 
2.0SO 
1,350 
1,540 
1,390 
1,540 
3,570 

12,400 
8,510 
2,370 
1,770 

940

39,800

  Estimated.
QUABTZ CREEK NEAR PITKIW, COIO.

LOCATIO^. In see. 8, T. 50 N., R. 4 E<, at highway bridge 1 mile southwest of
Pitfein, Gunnison County.

DRAINAGE AREA. 66 square miles (revised; measured on Forest Service map). 
RECORD^ AVAILABLE. October 1, 1910, Sto December 31, 1913. 
GAGE. [Vertical staff. j 
CONTROL Somewhat shifting. 1 
ICE. Stage-discharge relation unaffected by ice. 
DIVERSIONS. None above station. 
AecTOACT. Gage read once daily, except during 1912 and 1913, when it wa§

read at irregular intervals. Rating curves fairly we|ll defined. Records 
' for 1911 and 1912, fair; for 1913, poor. ; 

COOPERATION. Station maintained in cooperation with "Onited States Forest
Service.
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Monthly discharge of Quartz Creek near Pitkin, Colo., for 1910-191S

Month

1910-11 
October   .  .... ____________________
November.. ________________________
December __ . _______________________
January.....- .-.- ____________________

March. ___________________________
April........    .................... ........ ....
May  . .-... . .................. .. ........
June. ....................................................
July....... .........  ........-............. ...-......
August ___   _ . ______________________

The year __ . ____________________

1911-12

March. __ .  ... ____________________

June ____       _ - __________________
July........ ....... ....................... ......   .......

September.     .. _ . __________________

The year... ____ . ________________

1912-13 
October.. _ . ____ . _______ . ....................

December ________________________ ;.

March ___ . _ - _____________________
April         ....      ...    
May      .: .   ...  .   ....... ..........
June. _ . _ . _ . __ . __________________

The year.      .        _ ... _ .............

1913

Discharge in second-feet

Maximum

  27 
27 
23 
56 

138

112 
61 
37

61 
33 
27 
25 
23 
22 
27 

296 
296 
112 
61 
50

296

35
41 
27

65 
267 
210 
99 
72 
50

267

49 
43 
36

Minimum

20 
20 
20 
23
46

61 
33 
30

27 
27 
25 
20 
20 
22 
22 
27 

138 
64 
37 
27

20

30 
20 
25

65 
90 
52 
50
46

41 
34

Mean

 35 
 30 
«J25 

20.9 
22.0 
21.1 
31.2 
92.6 

213 
79.1 
40.6 
32.5

53.5

38.7 
27.8 
26.2 
23.5 
20.8 
22.0 
23.1 

102 
210 
83.9 
42.7 
36.5

55.0

32.2
27.9 
24.0 

 23
 22
a 22

35 
106 
140
70.8 
56.5 
48.1

50.5

45.2 
38.0 
32

Ban-off in 
acre-feet

2,150 
1,790 
1,540 
1,290 
1,220 
1,300 
1,860 
5,690 

12,700 
4,860 
2,500 
1,930

38,300

2,380 
1,650 
1,610 
1,440 
1,200 
1,350 
1,370 
6,270 

12,500 
5,160 
2,630 
2,170

39,700

1,980 
1,660 
1,480 
1,410 
1,220 
1,360 
2,080 
6,460 
8,330 
4,350 
3,470 
2,880

36,600

2,770 
2,260 
1,970

1 Estimated.
SAPINEEO CREEK AT SAPINEEO, COLO.

LOCATION. In sec. 28, T. 49 N., R. 4 W., 250 feet above highway bridge half a 
mile northeast of Sapinero, Gunnison County. Creek enters Gunnison 
River a short distance below bridge.

DRAINAGE AREA. 84 square miles (measured on Forest Service map).
RECORDS AVAILABLE. October 1, 1910, to September 30, 1914.
GAGE. Chain. Prior to July 22, 1913, staff gage at bridge.
CONTROL. Somewhat shifting.
DIVERSIONS. Water diverted for irrigation of 450 acres above station.
ACCURACY. Gage read at irregular intervals. Rating curves not well defined. 

Records poor.
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Monthly discharge of Sapinero Creek at Sapinero, Celo., 1910-1914

Month

1910-11 
October __________________________

'January .

April_.._t..._...      ..                
May.....................................................
June. _ . _ __ .. . _

September ________________________

The year.    _     _    __ . ____ . ...

1911-12

December _________________________

February __________________________
March   ________ . ________________
April........-....-.........  .. ......................

June.... __________________________
July.....................................................
AligVtst
September _________________________

The year.   ___    ___ ... ___ . ______

1912-13

-December _________________________

Mareh.        __   _       __    
April..................-...   ...... .................
May....................... .......  ....... _ ..........
June . .
July....................  ..............................
August ___________________________
September ___ . _____________________

The year.... ____________________

1913-14

December _________________________
January.. _________________________
February __________________________
March ___________________________
April...........................    .._      ._._
May... .  .. ...... ......... .......................
June. ____________________________
July. _______________ . _ ... __ .............

September _________________________

Discharge in second-feet

Maximum

141 
460 
421 
445 
142 
32 
21

460

72 
19

35 
110 
490 
540 
300 
60 
26

540

16 
20

265 
75 
23 
30

21 
24 
16

63 
246 
790 
650 
163 
56 
30

790

Minimum

18 
108 
205 
120 

34 
14 
14

17

12 
32 

110 
335 
60 
11 
9

16 
11

80 
17 
8 
8

8 
16 
12

14 
80 

182 
190 
56 
30 
16

Mean

18 
14 
12 
14 

, 14 
42 

232 
331 
319 

72 
20 
15

91.8

28 
« 15 
<  14 
« 13 
« 12 

22 
62 

252 
435 
138 
28 
13

86.1

16 
16 
11 
10 
9 

12 
53 

« 160 
141 

34 
14 
19

41.1

16 
17 
14 

« 11 
« 12 

27 
169 
479 
367 
83 
40 
21

106

Run-off in 
acre-feet

1,110 
833 
738 
861 
778 

2,580 
13,800 
20,400 
19,000 
4,430 
1,230 

893

66,700

1,720 
893 
861 
799 
666 

1,350 
3,600 

15,500 
25,900 
8,480 
1,720 

774

62,400

964 
8% 
«7« 
625 
500 
738 

3,150 
9,846 
8,300 
2,090 

861 
1,130

29,300

984 
1,010 

861 
676 
666 

1,660 
10,100 
29,500 
21,800 
5,100 
2,460 
1,250

76,100

1 Estimated.
LAKE FORK AT IAEE CITY, COIO.

LOCATION. In sec. 34, T. 44 N., R. 4 W., at private bridge a third of a mite
mile above Henson Creek, in Lake City, Hinsdale County. 

DRAINAGE AREA. 126 square miles (measured on topographic map). 
RECORDS AVAIIM.BI/E. October 1, 1917, to September 30, 1924. 
GAGE. j-Yertical staff. 
CONTROL. Somewhat shifting at long intervals. ; .   !  
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EXTREMES OP DISCHARGE. Maximum stage recorded during period, 3.0 feet 
' at 8 a. m. June 16 and 17, 1921 (discharge, 1,560 second-feet); minimum

stage recorded, 0.42 foot October 15, 1922 (discharge, 10 second-feet). 
DIVERSIONS. Practically none above station. 
REGULATION. Flow naturally regulated by Lake San Cristobal, 4 miles upstream;

area 1 square mile. 
ACCURACY. Gage read twice daily. Rating curves well defined. Records good.

Monthly discharge of Lake Fork at Lake City, Colo., for 1917-1924

Month

1917-18 
October __ ' ________________________
November... _______________________

January _______________ . __________
February--- ___ . ......................................

April....................................................

June __________________________ ..

August..                          
September ...............................................

The year ___ - ....................................

1918-19 
October. __________ j .............................
November..... _    ..................................
December _____________________ . ......
January ____________ . ___________ . __
February.    __ ... ...................................
March. __ . ____ . ..................................
April....................................................
May ....
June_.-......._,...__._....__..____..._..___._._.. r_...._
July...    ......      .   ....    .... ___ . ___ ..

September...      _______________ ...

The year. ..........................................

1919-20 
October... ________________________  
November __________________ . ___ . .
December _______________________
January.. _______ . ____ . ........................
February ________________ _ . .......
March _____________________ ___ .
April....................................................
May   ______ . .....................................
June __________________________ ..
July.....................................................
August ________ . ___________ .......
September ______ » ________________ ,.

The year ____   _ . .............................

1920-21 
October. ____ . __________ . ________ .
November.. _____ . ..................................
December ________________ _ ......
January.. _ . ________________ . .............
February ______________ . _ .... _ ......... .
March __ . __________ . ____   _ . ____ . .
April.............................. ....................
May... _ .  ___________________ , ____
June... ______________________ , ....juiy... ............,......_...__.. _.._.._..... ...:.. 
August.. _______ .......... __ _ . .
September _____________ . ___ ___ ...

The year.. .........................................

  Brtimated.

Discharge in second-feet

Maximum

60 
349 
766 
212 
103 
186

766

47 
31

130 
722 
780 
470 
201 
78

780

47 
28

S 
S 

78 
90 
56 
17 

£

9C

4

I 
2 
0 
0 
0 
2 
1

a

s
:::::::::r

« 
&' S
31 
23

1,66

P 
2 
0 
0 
0 
4

0

Minimum

-

70 
193 
66 
66 
60

29 
22

12 
84 

261 
186 
52 
43

24 
18

12 
12 
21 

560 
169 
67 
20

31 
20

21 
54 

470 
310 
112 
60

Mean

-35. 
«25 
"20 
"18 
«16 
«15 

27 
208 
497 
147 
78.2 
91.6

98.0

35.3 
26.4 

«18 
 16 
 U 
 13 

48.9 
348 
608 
279 
113 
66.1

123

33.1 
21.7 

 17 
«16 
 18 

20.6 
17.7 

312 
677 
313 
105 
33,7

132

38.6 
33.3 

 18.9 
 19 
  17 
 22.0 

37.0 
263 
960 
440 
186 
97.4

176

Run-off in 
acre-feet

2,150 
1,490 
1,230 
1,110 

889 
922 

1,610 
12,800 
29,600 
0,040 
4,810 
6,450

7^:180

2,170 
1,670 
1,110 

984 
.7J8 
799 

2,910 
.fUBB30,300
17,300 
6,050 
3,280

89,400

2,040 
1,290 
1,050 

984 
1,040 
1,270 
3,060 

19,200 
40,800 
19,200 
6,460 
3,010

86,900

2,370 
1,980 
1,160 
1,170 

944 
1,350 
2,200 

15,600 
56,500 
27,100 
11,400 
5,800

128,000
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Monthty discharge of Lake Fork at L$ke C%, Colo^ for

345

Month

1921-22 
October _ . .. - ... . . __ . . .......

April.....;. ___ ............... __ .......... _ ........

July......................................................
August . t . . .. ... .......
September.. _____________________ .. _ .

The year..............   .......... __ ............

1922-23 
October __________________________November .. . . . ...

April .... __ . .
Mar-    -  --...-.--.--..-  .-- *  -~..
June.. ___ ..............-...... ... ....:............
July .. _ ...
August ___________________________
September __________ . _____ ..... _____

The year                      ..

1923-24 
October..    .....        .       .....    .......

December        ....     .    ........ ___ ...

March ___________________________
April......4 _ . . _ .. . _ _ . . .

July.. .. .. __ ..... ..... . . .  

The year               . .................
  -- 1 - r ' '

Discharge In second-feet

Maximum

50 
30 
31

132 
755 

1,000 
535
154 
62

1,000

36 
23

84 
600 
766 
498 
335 
105

755

98 
44

174 
530 

1,160 
394 
90 
28

1,150

Minimum

24 
17 
13

19 
102 
442 
114 
58 
20

10 
11

12 
44 

409 
153 
92 
61

*

12 
64 

215 
78 
19 
15

Mean

39.3 
23.0 
22.2 

 18.7 
 13.2 
 14.1 

58.0 
286

0 
34.8

189

18.1 
15.3 

«14
a 14
«18 
  12 

28.5 
26.1 

564 
839 
175 
80.3

128

64.7 
$1 

  22 
  18 
 15 
 14 

70.6 
319 
£78 
179 
45.6 
18.7

114

Run-off in 
acre-feet

2,420 
1,370 
1,860 

842 
733 
867 

3,450 
22,500 
44,100 
14,900 
5,720 
2,M)

100,000

1,110 
910 
861 
861 
722 
788 

1,700 
16,000 
33,600 
20,800 
10,800 
4,780

92,000

3,980 
1,840 
1,350 
1,110 

868 
861 

4,3» 
19,600 
34,100 
11,000 
2,800 
1,110

82,800

Estimated.
HEWS01T OBBIK AT IAKE ClK, COIO.

LOCATION. In sec. 34, T. 44 N., R. 4 W., at first highway bridge above mouth
in Lake City, Hinsdale County. No tributary between station and mouth
a quarter of a mile below.

DRAINAGE ABBA. 83 square miles (measured on topographic map). 
RECORDS AVAILABLE. April 21, 1918, to September 30, 1919. 
GAGE. Tertical staff on pile abutment. 
CONTROL! Shifting during high water. 
EXTREMES OF DISCHARGE. Maximum discharge recorded, 1,180 second-feet at

6 p. m. June 11, 1918; minimum discharge occurred during winter. 
DIVERSIONS. Practically none that do not return water to creek abov« station. 

. Gage read twice daily. Eating curve not well defined. Records
fair.
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Monthly discharge of Henson Creek at Lake City, Calf)., for 1918-19

Month

1918 
April21-30.-.-._.  ..   ..._. __._._._.__..._..._

July.....................................................

The period _____________________

1918-19 
October ___________________________

January __________________________

March __ . ________________________
April......    ...... ______________ . ____

July......................................................

Discharge in second-feet

Maximum

78 
394 
896 
221 
130 
186

112 
42

34 
142 
678 
588 
440 
210 
93

678
. V

Minimum

24 
94 

202 
76 
36 
30

21

17 
131 
258 
164 
56 
37

Mean

47.0 
250 
539 
145 
88.0 
70.4

33.9 
29 

 20 
«18 
  15 

17 
61.5 

343 
447 
270 
121 
60.9

120

Run-off in 
acre-feet

932 
15,400 
32,100 
8,920 
5,410 
4,190

67,000

2,080 
1,730 
1,230 
1,110 

833 
1,040 
3,660 

21,100 
26,600 
16,600 
7,440 
3,620

87,000

> Estimated.
CIMARRON CREEK AT CIMARROH, COIO.

LOCATION. In sec. 5, T. 48 N., R. 6 W., 1,200 feet above railroad station at 
Cimarron, Montrose County. Nearest tributary, Squaw Creek, enters near 
railrqad station.

DBAINAGE ABE A. 212 square miles (measured on topographic maps).
RECOBDS AVAILABLE. October 1, 1902, to November 30, 1905.
GAGE. Vertical staff.
CONTROL. Shifting during high water.
EXTREMES OF DISCHARGE. Maximum stage recorded, 4.3 feet at 8 a. m. June 5, 

1905 (discharge, 1,300 second-feet) j minimum discharge recorded, 20 second- 
feet on September 16, 1905.

ACCURACY. Gage read twice daily. Rating curves well defined. Records good,

Monthly discharge of Cimarron Creek at Cimarron, Colo., for 1902-1905

Month

1902-3 
October.. _________________________
November.. ___ . ___________________

January _______________________ . _____

March ______________________ _ ____
April, ____ _ _.
May ___ ; ______ . _ . . _
June.. _______ _ __ _ ______ _ ________juiy._..___.__._____._.._._....._._ ..._:.:_.__:_... _:...
August. _ . _ _ .

The year.. _____________________

Discharge in second-feet

Maximum

.
729 

1,000 
391 
187 
311

1,000

Minimum

234 
310 
218
48 
32

Meto

"35 
"30 
 30 
-25 
  25 
  35 
 60 
401 
596 
322 
104 
106

148

Run-off in 
acre-feet

2,150 
1,790 
1,840 
1,540 
1,990 
2,150 
3,670 

. 24, TOO 
35,500 
19,600 
6,400 
6,310

107,000

> Estimated.
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Monthly discharge ofCimarron Creek at Cimarron, Colo.,for 190^-1906 Continued

Month

1903-4

November.. ________________________

April........ __ ...... ____ . ___ . _______ ....

July......................................................

The year.                       

1904-5 
October ___________________________

January . . . .
February __________ . __ .. _ . _________

Apri]-.-.....................-............................

June. ____ . _____ .... __ . __ . __ ... ___ ...
July...... .-  .  . .            

September ___ .... ________ . __________

The year.                        

1905 
October ___________________________
November. _________ . __   _________  

Discharge in second-feet

Maximum

94 
125

262 
693 
785 
168 
290 
310

785

111
56

65 
181 
796 

1,260 
397 
213 
93

1,260

65 
32

Minimum

32 
60

40 
127 
199 
64 
29 
48

33

28 
32 

126 
397 
65 
26 
20

24 
22

Mean

69 
69 

»50 
»40 
»35 
 50 
135 
387 
402 
108 
105 
91.1

128

68.6 
31 

 30 
 30 
  80 

47 
57.5 

3S9 
796 
185 
59.4 
32.4

147

33.4 
26.7

Run-off in 
acre-feet

3,630 
4,110 
3,070 
2,460 
2,010 
3,070 
8,030 

23,800 
23,900 
6,640 
0,460

.- A£»

92,600

4,220 
1,840 
1,840 
1,840 
1,670 
2,890 
3,420 

23,900 
47,400 
11,400 
3,650 
1,930

106,000

2,050 
1,590

  Estimated.
NOTE. Records from June 10 to July 27, 1903, based on two discharge measurements and comparison 

with discharge of Uncompahgre River near Colona.

CBTSTAI CREEK NEAR MAHEB, COIO.

LOCATION. In sec. 35, T. 50 N., R. 6 W., at bridge 300 feet above head gate of 
Fruitland Irrigation Co.'s ditch, 8 miles southeast of Maher, Montrose 
County. Nearest tributary, North Fork, enters 1 mile upstream.

DRAINAGE AREA. 26 square miles (measured on Forest Service map).
RECORDS AVAILABLE. October 1, 1916, to September 30, 1919.
GAGE. Vertical staff.
CONTROL. Shifting at long intervals.
EXTREMES OF DISCHARGE. Maximum stage recorded, 3.2 feet at 8.30 p. m. 

July 13, 1917 (discharge, 419 second-feet); minimum stage, creek practically 
dry in August, 1918.

DIVERSIONS. Above station Cedar Canyon and Iron Springs ditch diverts 
water for 6,400 acres.

ACCURACY. Gage read twice daily. Rating curves fairly well defined. Rec­ 
ords good, except during low-water periods, for which they are fair.

COOPERATION. Station maintained in cooperation with Fruitland Irrigation Co.



348 UPPER COLORADO RIVER AND EPS tJTILIZATION

Monthly discharge of Crystal Creek near Maker, Colo., for 1916-1919

Month

1916-17

November.. _______________________

T&ntiftTV

March. ___________________________

May

July... ...__.__._-..-..._....   ...__._...._.._...__

The year.....   ___ . __________ . _

1917-18

December _________________________

February
March ____________________________
April  ...--.--_   .--..-.. _.......-..._.-_. ..
May.....................................................
June..
July  _..-....-.-..-..-........, ...._...............-.
August- ___________________________
September.. ___ ... ... ___ ... ___________ .

The year... _ ... _________________ .

1918-19 
October _______________________ . _ .

April   -..          ....... _-...
May.... . .. ..-. -...-...... .........._..-.--

July... ,...... ..... ............ ..............-...-

September                        .  

Discharge in second-feet

Maximum

187 
332 
405 
107 

0.5 
15

405

15 
8

70 
171 
157 
121 

10 
4 

49

in

8 
11

273 
237 

78 
9 

18 
4

273

Minimum

6
51 

136 
.4 
.1 
.1

.1

8 
5

5 
35 
56 

2 
1 
0 
4

0

4 
3

26 
129 

4 
2 
2 
2

Mean

 8 
 5 
-4 
°4 
 4 
 5 
36 

132 
282 
14.7 

.31 
5.37

41.6

12.4 
5.3 

 4 
«4 
«5 
30 
92.4 

108 
55.2 
4.2 
1.3 
6.8

27.4

5.7 
5.8 

«3 
-3 
«3 

 18 
120 
163 
36.0 
3.7 
3.1 
3.0

30.7

Run-off in 
acre-feet

492 
298 
246 
246 
222 
307 

2,140 
8,120 

16,800 
904 

19 
320

30,100

762 
315 
246 
240 
278 

1,840 
5,500 
6,640 
3,280 

268 
80 

405

19,800

350 
34S 
184 
184 
167 

1,110 
7,149 

10,000 
2,140 

228 
191 
179

22,200

* Estimated.
NORTH FORK OF GUKNBON RIVER REAR PAONIA, 0010.

LOCATION. In sec. 18, T. 13 S., R. 91 W., at highway bridge 2 miles northeast
of Paonia, Delta County. Nearest tributary, Minnesota Creek, enters a
short distance below. 

DRAINAGE ABBA. 702 square miles.
RECORDS AVAILABLE. January 1, 1922, to September 30, 1927. 
GAGE. Chain on bridge. 
CONTROL. Slightly shifting. 
EXTREMES OF DISCHARGE. Maximum stage recorded, 6.9 feet at 5 p. m. May 6

and 8 a. m. and 5 p. m. May 7,1922 (discharge, 5,130 second-feet); minimum
discharge, 2 second-feet September 1, 1926. 

DIVERSIONS. Fire Mountain Canal diverts water from North Fork above
station for irrigation of 5,000 acres. 

COOPERATION. Complete records furnished by State engineer.
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Monthly discharge of North Fork of Gunnison River near Paonia, Goto., for
1987

Month

1921-22
f\eH-fA\fLf

March....   ............................................
April . ______ j ....................................
ifiy............................-.-..-.-,....-.--.-..-.-.-

July....................     ...........................

September.. _____ ..................................

The year. ____             . ...........

1922-23
C\t*tfd\fsr

December.. . . __ . , _ . ____ . ____ . __ ....
/»iniftryr ,-....,-.-..... r . r * , .. . ,- . . ,- , r

March _ . _ ... _ __ . __ . . _.......
April                       .       -
May ____________________________

July _ ....... _ .... ___ . .. ....

The year. _________    .... __ . __ . __ ..

1923-24

March   . ... . .. .... . .
April................... __ ...  ..... ... ... _ .

July _ ... __ ........... ____ .. __ ..:.-..  ..... _

September ____________ , ________ , __

The year                ,       .....

1924-25 
October _______________ .....................
November. _______________ . ...............

March.....  ............ ...............................
April. . . ...
May.....................................................

July  ....................................... ..........

The year       .      .   .........   .....

Discharge in second-feet

Maximum

127 
118 
345 

2,970 
5,130 
2,940 

682 
183 

18

5,130

52 
112

175 
1,620 
4,230 
3,440 
1,300 

464 
52

4,230

193 
110 
110

148 
78 

1,740 
3,040 
2,740 

382 
15 
8

3,040

201 
136

481 
2,210 
2,040 
1,340 

435 
350 
884

2,210

Minimum

49 
43 
39 

118 
2,080 

782 
31 
5.2 
3.3

3.3

5 
20

52 
142 

1,400 
1,440 

112 
16 
16

5

69
78 
78

54 
42 
48 

1,190 
452 

12 
5 
5

Mean

 60 
*78 
 65 

80.7 
77.8 

127 
793 

3,620 
1,930 

230 
45.7 
8.73

597

12.3 
74.9 

 80 
«75 
«80 

92.8 
693 

3,050 
2,240 

630 
154 
27.9

603

117 
91.2 
89.5 

 84 
88.3 
61.1 

603 
2,370 
1,530 

151
a os
6.77

5 { 435

13
58

100 
391 

1,220 
481 
27

X
13

106 
96.5 

 75 
"75 

"110 
205 

1,160 
1,640 

934 
193 
104 
167

406

Run-off in 
acre-feet

3,690 
4,170 
4,OCtt 
4; 860 
4,330 
T,t» 

47,20ft 
223,000 
115,000 
14,100 

. 2,810 
019

432,000

567 
4,460 
4,920 
4,610 
4,440 
6,710 

41,200 
188,000 
133,000 
38,700 
9,470 
1,660

437,000

7,190 
5,430 
5,500 
5,160 
5,080 
3,760 

35,900 
146,000 
91,«00 
9,280 

494 
403

315,000

6,520 
5,740 
4,610 
4,610 
6,110 

12,600 
68,400 

101,000 
55,600 
11,900 
6,400 
9,940

293,000

1 Estimated.
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Monthly discharge of North Fork of Gunnison River near Paonia, Colo., for 1981 
1927 Continued

Month

1925-26

ApriL....  -..-...- .. --.. --.-  .- .  .

July.. .__._.-._..    _.._..._._._....._-...._-.-.. 

The year  ___ . __ . ______ . __ ..    .

1926-27

April.. _ .........  .... .. .................  ... .....

July

Discharge in second-feet

vMasimum

259 
150

80 
388 

2,670 
3,440 
2,460 

736 
119 

13

3,440

186 
169

424 
3,250 
4,500 
2,670 
1,220 

410 
410

4,500

Minimum

60
52

70 
150 

1,180 
504 
 60 

3 
2

2

6 
34

87 
301 

1,870 
1,180 

119 
13 
10

6

Mean

138 
°86.4 
»75 

70 
65.5 

199 
1,330 
2,240 
1,410 

. 317 
37.1 
6.27

500

95.5 
89.6 

"88 
«85 
"90 
162 

1,080 
3,250 
1,810 

453 
172 
151

631

Run-off in 
acre-feet

8,480 
5,140 
4,610 
4,300 
3,640 

12,200 
79,100 

138,000 
83,900 
19,500 
2,280 

373

362,000

5,870 
5,330 
5,410 
5,230 
5,000 
9,960 

64,300 
200,000 
108,000 
27,900 
10,600 
8,980

467,000

> Estimated.
NORTH FORK OF GUNNISON RIVER NEAR HOTCHKISS, COLO.

LOCATION. About sec. 2, T. 15 S., R. 93 W., 3 miles southwest of Hotchkiss, 
Delta County. Nearest tributary, Leroux Creek, enters just below Hotch­ 
kiss.

DRAINAGE ABBA. 835 square miles at 1903 section; 933 square miles at 1904- 
1905 section (measured on base map of Colorado).

RECORDS AVAILABLE. May 1, 1903, to December 31, 1905.
GAGE. Inclined staff; during 1903 vertical staff on highway bridge at Hotch­ 

kiss.
CONTROL. Shifting during extremely high water.
EXTREMES OF DISCHARGE. Maximum stage recorded, 6.3 feet at 6.30 a. m. May 

23, 24, and June 5, 1905 (discharge 8,140 second-feet); minimum stage, 
1.15 feet on September 3, 1905 (discharge, 5 second-feet).

DIVERSIONS. Water diverted from North Fork, practically all above station, 
for irrigation of 9,400 acres, also diversion from tributaries entering above 
station for irrigation of 35,000 acres.

ACCUBACY. Gage read twice daily. Rating curves well defined. Records 
good except during 1903, for which they are fair.
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Monthly discharge of North Fork of Gunnison River near Hotchkiss, Colo., 1908-1906

Month

1903 
May. _

July....  .--..-.-- ...-.__.....___.__...--.._...-.-...
August.. __________________________

The period                      

1903-4 
October __________________________
November.. _   __ .. _____ .. _ .. ___   .

April . ....

June
July.........................................;...........

The year... ____ .. ___ . ____ ...  _  

1904-5

March.. ________________ . _________ .
April....................................................

June ______ . ______________ ... ..........
July... ...........  ..._ ..._-.-.._-. ..-..-..-.-.-

The year _______________ . ____ ...

1905 
October ___________________ . ______

Discharge in second-feet

Maximum

4,540 
5,820 
1,820 

148 
871

133 
108

2,120 
2,970 
1,630 

459 
311 
550

2,970

395 
144 
133 
170 
190 
460 

3,640 
7,300 
7,160 
1,340 

500 
142

7,300

163 
210 
135

Minimum

1,400 
2,390 

162 
45
45

88 
88

195 
1,220 

520 
52 
85 
72

133 
116 
85 

110 
120 
240 
252 

1,920 
1,480 

190 
8 
5

6

75 
90 

100

Mean

2,710 
3,740 

686 
73 

142

107 
97 

"105 
"100 
ol09 
<»133 

850 - 
2,040 
1,100 

180 
166 
174

430

239 
119 
109 
126 
146 
292 

1,160 
4,480 
3,990 

577 
125 
27.5

950

108 
121 
110

Run-oflin 
acre-feet

187,000 
223,000 
42,200 
4,490 
8,450

~ 445,000

6,580 
5,770 
6,460 
6,150 
6,270 
8,180 

50,600 
126,000 
65,600 
11,100 
10,200 
10,400

313,000

14,700 
7,080 
6,700 
7,750 
£,110 

18,000 
69,100 

275,000 
237,000 
35,500 
7,690 
1,640

688,000

6,640 
7,200 
6,760

1 Estimated.
IEKOUX CREEK ffBAR IAZEAE, 0010.

LOCATION. In sec. 33, T. 13 S., R. 93 W., at highway bridge 8 miles north of 
Lazear, Delta County. No important tributary within several miles.

DRAINAGE ABEA. 52 square miles (measured on Forest Service map).
RECOBDS AVAILABLE. May 15, 1917, to September 30, 1926.
GAGE. Lallie and Stevens water-stage recorders.
CONTBOL. Shifting during high water.
EXTREMES OP DISCHARGE. Maximum stage recorded during period, 4.0 feet at 

5 p. m. May 29, 1921 (discharge, 1,420 second-feet); minimum stage, creek 
practically dry during winter, as water is stored in reservoirs.

DIVERSIONS. Water diverted for irrigation of 8,000 acres above station and 
5,500 acres below.

ACCUBACY. Gage heights from continuous records. Rating curves well defined. 
Records good.

COOPERATION. Complete records furnished by State, engineer since 1921.
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Monthly discharge, of Lerovx Creek near Lazear, Colo.,for W17-1926

Month

1917 
May 15-31.   ....... ...... _   ..._.    .   
June           _ ..   .   _ ..... ..............

1918 
April 23-30     .. ..    ....__..      _.
May ___ . _ .. __ . . _ .

July......................................................

The period   _ , ..................................

1918-19 
October... ....... ___________________
Novftoatar    ...... .......... ,.   ...... _____ ...
DecGnuftr...........
January ......... ......................................
February      ... ________________ . .....
March ...................................................
April   ................................................
May _ .
June       ,         .       .. ..............
July......... _ . _ , _ . _ ....

September..... _ . ......................................

The year  _ . . . .
1919-20 

October,        .-....       ...    _
November. _______________________
December       ___________________
January         ........ _ . _ . ....................
February.... __ . ....................................
March..        ........ . ........_................
April . ___ . ______ .. ____ . ...............
May ................
June          .....................................
July
August               ......... ................
September .............................................

The year.    ....................................
1920-21 

October      ..._.._.__.___.... _______._._.._..___
November      ____________________
December ...
January ______ .,
February..   .    .....................................
March .................................................
April... ...............................................
May  .. ..  ........................................
June.      .    ...... .  ..........................
July      ...... .....................................
August .,.    ........ ......   .   .. ..._.....
September...     __________________

The year...   .....................................

1921-22 
October... __ ..... .....................................
November   .     _________________ 1 ...
January. ___ , _ _ _

March.. ____ .. ......................................
April.... .................................................
May............. ................... ......................
June.         .. ...................................
July.. .. ,.. ..   ..   ..   _   _
August  ......    ___________ . ...............
September        _ . _ . ...........................

The year        ..   _ ...... ................

Discharge in second-feet

Maximum

310 
1,300

117 
665 
260 

51 
20 
39

9.6 
3.4

12 
467 
368 

76 
39 
16 
6.2

467

3.0 
1.6

6.2 
55 

998 
837 
125 
81 
19

998

8,3

20 
71 

971 
830 
60 
77 
41

971

8.6 
4.5

318 
856 
562 

74 
22 
25

856

Minimum

77 
90

42 
79 
28 
12
as
2.6

1.6 
1.9

12 
120 

18 
6.6 
2.3 
2.1

.7 

.8

3.4 
3.4 

103 
106 
14 
10 
6.0

2.0

7.5 
13 

103 
41 
18 
9.2 
7.9

2.6 
1.2

84 
73 
23 
4.8 
.3

Mean

210 
735

74,8 
259 
127 
28.5 
10.8 
5.59

2.59 
2.35 

«3 
«3 
 3.5 

7 
121 
221 
37.9 
18.4 
8.42 
3.51

26.2

1.89 
1.06 
«.8 

«1 
02 

3.90 
6.82 

480 
472 
42.3 
17.7 
10.4

87.2

5.07 
 1.1 
 2.5 
 3 
 5.1 
12.7 
38.0 

438 
340 
32.1 
24.5 
17.0

78.2

3.58 
2.51 

02 
o2 
 2.6 
 3.4 
54 

464 
256 
38.4 
13.0 
4.72

71.0

Run-off in 
acre-feet

7,080 
43,700

1,18ft 
15,900 
7,560 
1,750 

664 
333

27,400

159 
140 
184 
184 
196 
425 

7,200 
13,600 
2,260 
1,130 

518 
209

26,200

116 
63 
49 
61 

lid 
240 
406 

29,500 
28,100 
2,600 
1,090 

619

63,000

312 
65 

153 
184 
287 
781 

2,260 
26,900 
20,200 

1,970 
1,510 
1,010

55,600

220 
149 
123 
123 
144 
209 

3,200 
28,500 
15,200 
2,360 

799 
281

51,300

Estimated.
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Monthly discharge of Leroux Creek near Lazear, Colo., for 1917-1926 Coatinued

Month

1022-23 
October __________________________
December J
January __________________________

April...... ...... ........ ...... . .....    ....... _
May. _ _ . ......
June.. ...   ..*, j... ^ , ... ... _,..*± j... *,.. 
July
August   _ ....
September _________________________

The year.                     

1023-24 
October ____ . ........................................

January. ... ... . ......

April.....  ...... .-..   .. -..  .     .  
May    .     ..    ..  .   ..  ..

July ..... . . _ . _ ..

fJdpfawriixMr

The year. __ .. __       .    .    .   _ ...

1024-25 
October
November _________________________

January __ , _ ... __ ______________ .. ...

March....... ___ ......................................
April _____ . __ . __ .. __   _ ......... ___ .....
May..-......,;. ....-...-......'.....-.  ............

July..... .. ..........................................

The year.. .......................................

1925-26

Nywirtfw
December . .......
January ____________   __ . _____ . ____

April....   _              .         ......
"WftTT

July  .  ..,                 

September ...............................................

The year . ... .... _ , _ _

Discharge in second-feet

Maximum

4 
4

612 
416 
46 
88 
36

612

22 
18

8 
102 
544 
341 

26 
10 
18

544

9.5 
5.6

8.5 
217 
306 
168 
34 
57 

233

306

173 
37

17 
242 
316 
301 

32 
19 
17

316

Minimum

1 
1

49 
46 
25 
14 
24

1

3 
4

2 
4 

119 
16 
10 

1 
1

1

1.0 
1.0
3.8

2.3 
4.1 

00 
30 
14 
10 
16

17 
U

7 
29 
30 

8 
4 
2

2

Mean

2.58 
2.90 

  3.5 
 3.0 
  3.5 
 4.7 

 20 
326 
150 
34.0 
33.8 
28.0

51.5

10.3 
6.70 

 4 
 4 
 4.1 ' 

4.97 
26.2 

337 
93.3 
15.5 
5.81 
3.73

43.4

4.13 
2.44 
2.58 

 2.4 
 4.0 

4.68 
78.2 

178 
81.2 
21.3 
29.6 
53.9

38.6

42.8 
19.2 

  14.5 
 14 
"16 

10.9 
96.1 

202 
121 
18.3 
12.5 
5.47

48.4

Run-off in 
acre-feet

15» 
173 
215 
184 
194 
289 

1,100 
20,000 
8,930 
2,090 
2,080 
1,670

37,200

eaa 
m
246 
246 
23ft 
306 

1,560 
20,700 
5,550 

953 
357 
222

31,400

254 
145
159 
146
222 
288 

4,650 
10,000 
4,830 
1,310 
1,820 
3,210

27,900

2,060 
1,140 

892 
861 
889 
670 

5,720 
12,400 
7,200 
1,130 

769 
325

35,000

   Estimated.
SURFACE CBEEE AT OE0ABEDGE, COIO.

LOCATION. About sec. 29, T. 13 S., R. 94 W., 400 feet upstream from highway 
bridge, at Cedaredge, Delta County. Nearest tributary, Mill Creek, enters 
4 miles upstream.

DKAINAGB AKEA. 43 square miles (measured on Forest Service map).
RECORDS AVAILABLE. May 16, 1917, to September 30, 1927.
GAGE. Stevens water-stage recorder.

46013 29  24
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CONTROL. Practically permanent except during 1922.
EXTREMES OF DISCHARGE. Maximum stage during period, 1.8 feet at 7 a. m. 

May 24, 1920 (discharge, 715 second-feet); minimum stage, creek prac­ 
tically dry during winter, as water is stored in reservoirs.

DIVERSIONS. Water diverted for irrigation of 18,000 acres above station.
ACCURACY. Gage heights from continuous records. Rating curves well defined. 

Records excellent, except during 1922, for which they are fair.
COOPERATION. Complete records furnished by State engineer since 1921.

Monthly discharge of Surface Creek at Cedaredge, Colo., for 19^7-1987

Month

1917 
May 16-31.. _ ............... __ .......... _ .. __ ..
June ____ .. __ . ___ ______ . _______ ...
July.--...........  ....... ..- .. .  ....... .

The period      .      __   _ .. _ ... .......

1917-18

January _ L

April  ..   .. ..  ............. .  .  ....

Julv

The year.    _ ...   ____ . _ L _______

1918-19 
October ___________________________

April......  ...................... ....... . _ ._.......

July..... . ............. ...  ........................

The year.                 .    . .......

1919-20

June.. ____________ . ....... ....................
July

The year. ____________________ .....

Discharge In second-feet

Maximum

338 
550 
226 

56 
40

3.5 
3.5

61 
190 
88 
71 
31

190

2.4 
2.4

130 
100 

70 
44 
26 
20

130

4.0 
6.0

7.2 
640 
414 
89 
66 
21

640

Minimum

106 
34 
11 
2.0

1.6 
2.9

2.9 
64 
40 
17 
5.0

1.0 
2.0

2.8 
38 
20 
12 
5.0 
3.0

1.8 
1.0

42 
59 
18
14 
4.8

Mean

194 
341 
103 
29.5 
10.7

2.64 
3 

«3 
«3 
«3 
«3 
21.4 

118 
72.3 
41.0 
13.5 

5

24.2

2 
1.72 

"2 
"2 
"2 
 2 
44.5 
58.4 
45.3 
20.9 
13.8 
8.44

17.0

2.41 
2.18 

 1 
  1 
  1 
  1 

1 
302 
166 
49.6 
39.0 
11.7

48.7

Run-off in 
acre-feet

6,160 
20,300 
6,330 
1,810 

637

35,200

162 
179 
184 
184 
167 
184 

1,270 
7,260 
4,300 
2,520 

830 
29S

17,500

123 
102 
123 
123 
111 
123 

2,650 
3,590 
2,700 
1,290 

848 
502

12,300

148 
130 
61 
61 
58 
61 
60 

18,600 
9,880 
3,050 
2,400 

696

35,200

Estimated.
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Monthly ditckarge of Surface Creek at Cedaredge, Colo., for 1917-1987 Continued

Month

1920-21 
October __________________________
November _________________________
December...- _______________________
January __ , ____________________ .....
February __________________________

Aprfl ____ H _______________ . _ . ___ . ...

June    __ , __________ , ..-..-...-..  ......
July.  .......... .-.. ........-.....................

September ________________________

The year-   ___   . ___ - ______ ..  _

1921-22 
October _____________________ . ____
November ____________________ . _...._._
December  .   _ . _______________ .........

AprU.--. ................................................

June    ...  _.__... .______. _.__.______..._..
July..

Theyear. .- .......... ...........................

1922-23 
October ... ............................................

December __________________________
January.... ___ . ......................................

March.. .................................................
April  .................................................

July..-...  ......... ..................................
August.. ....... ________ ..... ....................

The year... _________ . _ . ___ . ..........

1923-24 
October. _________ . _____________ . ...

December __________________________
January _____ ........................................

March.. .................................................
April....................................................

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

The yew.-.-....-     ....      ..   .   . ......

1924-25 
October __ j _______________________
November.. 4 ________________________

April....................................................
May.....................................................

July --

The year _______ .... _________ ...*..

Discharge in second-feet

Maximum

10 
13

3.5 
59 

323 
390 
110 
91.0 
51.0

390

18 
3.0

540 
290 

88 
51 
32

540

10 
10

6 
40 

225 
130 

63 
63 
42

225

14

7.2 
98 

123 
87 
68 
24 
21

123

12

5.8 
99 

127 
73 
28 
49 

172

172

Minimum

3.4 
1.6

,4 
.3

61 
72 
11 
2.6
8.4

.5 

.2

72 
60 
6.7 

10 
5

5 
4

3
4 

35 
46 
16 
11 
9

7

6.0 
6.2 

36 
23 
11 
9.2 
7.6

3.6 
3.6

1.0
.8 
60 
16
8 
5 
8

Mean

5.35 
3.73 

«2 
«2 
«2 

2 
10.9 

187 
211 
61.0 
30.8 
26.1

45.7

5.24 
.95 

«1 
«1 
«1 
«2 
«30 
261 
142 
47.3 
29.2 
15.8

45.1

7.87 
6.17 

«3 
«3 
«3 

4.55 
10.4 

150 
82.1 
33.7 
30.8 
19.2

29.7

10.0 
«7 
«7 
«7 
«7.6 

6.30 
26.9 
79.9 
44.0 
31.2 
15.9 
10.3

212 -

6.02 
3.2 

 2.0 
"-2.0 
 2.6 

2.07 
37.8 
93.5 
43.7 
20.5 
17.9 
26.7

21.6

Run-oflin 
acre-feet

329 
222 
123 
123 
111 
123 
649 

11,500 
12,600 
3,750 
1,890 
1,550

33,000

322 
56 
61 
61 
56 

123 
1,790 

16,000 
8,450 
2,910 
1,800 

940

32,600

484 
367 
184 
184 
187 
280 
619 

9,220 
, 4,890 

2,070 
1,890 
1,140

21,500

615 
417 
430 
430 
437 
387 

1,600 
4,910 
2,620 
1,920 

978 
613

15,400

370 
190 
123 
123 
139 
127 

2,250 
6,780 
2,600 
1,260 
1,100 
1,690

15,600

  Estimated.
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Monthly discharge of Surface Creek at Cedaredge, Colo., for 1917-1927 Continued

Month

1925-26 
October.. _ . _______________________

December _______________________

February      _______________________
March ____________________________

July.. ...................................................
August. .. _________________________

The year       .       .  ... ________

1926-27

November _________________________
December.. ____ . ___________________
January
February- ____________________ . ____

May.
June   ___________________________
July.. . .. ............... .. ...................
A iigiist

Discharge in second-feet

Maximum

88 
31

11 
183 
207 
207

77 
92 
41

207

20

318 
409 
223 

53 
66 
56

409

Minimum

7 
14

2 
2 

41 
51 
10 
9 
6

2

2 
32 
10 
16 
9 
4

Mean

22.3 
22.6 

 15 
 8 
 4 
4.39 
67.5 

133 
92.1 
39.1 
36.2 
19.5

38.8

5.71 
 2 
»2 
»2 
«2 
 2 
53.6 

164 
77.4 
34.0 
32.0 
16.5

32.8

Run-off in 
acre-feet

1,370 
1,340. 

922 
492. 
222 
270> 

4,020- 
8,180 
5,480- 
2,400- 
2,230- 
1,160-

28, 100.

351 
119- 
123, 
123. 
Ill 
123 

3,190- 
10,100- 
4,610, 
2,090. 
1,970 

982

23,900

1 Estimated.
UNCOMPAHGRE RIVER AT OURAY, COIO.

LOCATION. In sec. 31, T. 44 N., R. 7 W., in box canyon a short distance up­ 
stream from highway bridge half a mile south of Ouray, Ouray County, 
Nearest tributary, Canyon Creek, enters 150 feet below.

DEAINAGE AREA. 44 square miles (measured on topographic map).
RECORDS AVAILABLE. October 1, 1910, to September 30, 1924.
GAGE. Stevens water-stage recorder installed April 22, 1919; vertical staff used 

previously. Vertical staff in power-house flume.
CONTROL. Shifting at long intervals.
EXTREMES OP DISCHARGE. Maximum stage recorded during period, 6.0 feet at 8- 

a. m. October 5, 1911 (discharge, 1,980 second-feet); minimum discharge, & 
second-feet on December 31, 1920, and January 19, 1921.

ICE. Stage-discharge relation unaffected by ice.
DIVERSIONS. Western Colorado Power Co. diverts water from river above 

station and returns water to stream below Canyon Creek. Flow through 
pipe line added to river records to show entire flow. No other diversions, 
above station.

ACCURACY. Gage read once daily prior to installation of recorder; continuous- 
records for remainder of period. Rating curves generally well defined. 
Records 1911 to 1916 good for medium stage, fair for high and low stages;; 
subsequent to 1916 records good, except during 1919 and 1920, for which 
they are excellent.

COOPERATION. Station maintained in cooperation with United States Forest* 
Service, State engineer, and Western Colorado Power Co.



RECORDS OF STREAM FLOW 357 

Monthly discharge of Uncompahgre River at Ouray, Colo., 1910-1924

Month

1910-11

December.: ________________________
January. .. _______________________

March _ .. ___ . ___ . ______ . ___ . ___ . ...
April.....................................................
May. . i
June. _________________________
Jnly...   ...           _______

September .

1911-12

November... _______________________
December   . ______ . ......... ...................

March ___ i ______________________
April.....................................................
May............................................... ......
June ____ . _______________________
July.......  ............................................

September ...............................................

The year ...........................................

1912-13 
October...'  ............................................
November   ............................................

February-   .....  ....................................
March ___ . ............................................
April.....................................................
May...   .............................................
June .....................................................
July............... ..        .. .. ._.

September    _   ___ . _ . _ . _________

The year     ___ ..... _ . ....................

1913-14 
Octxfcer ___________________________
November... ............................................
December.  ___ . _______ . __________
January. ______ 9 ................................. .
February        _ ..   .   .   _ ..... ............
March ____________________________
April.............................. .......................
May...     .     ___ . ___ . ....................
June ____________________________
July.-     . ........   ..... ............
August      .    ___ . _ ..    .................
September _________________________

The year     _    .....   ................... .

1914-15 
October-    ___    ........  ............... .......
November.. _______________________
December _________________________
January-    __ --   __ -  ___ - ...... ... . ..._
February-- - _____________________ .
March...   ___ . ____________________
April...................................................
May.                        
June __________________________
July       .               _   
August          _    ___ . ....................
September.. .............................................

The year... ___ ....... __________ ....

Discharge in second-feet

Maximum

1   

1

Minimum Mean

41 
15 
12 
12 
16 
19 
68 

200 
370 
215 
90 
55

93.0

155 
25 
15 
13 
10 
11 
26 

235 
368 
195 
66 
38

96.7

31 
16 
12 
9 

12 
12 
45 

225 
225 
100 
40 
57

65.4

81 
16 
15 
15 
13 
21 
50 

306 
600 
190 
65 
41

106

48 
21 
12 
11 
13 
18 
75 

150 
380 
185 
50 
30

82.9

Run-off in 
acre-feet

2,520 
898 
738 
738 
880 

1,170 
4,050 

12,800 
22,000 
13,200 
5,530 
3,270

67,300

9,530 
1,490 

924m
575 
676 

1,560 
14,400 
21,900 
12,000 
4,080 
2,260

70,200

1,910 
953 
734 
558 
666 
738 

2,680 
13,800 
13,400 
6,150 
2,460 
3,390

47,400
 _!A._i..!_ .....L- -'^T

1,910 
953 
923 
922 
722 

1,290 
2J9® 

18,800 
29,800 
11,700 
4,000 
2,440

76,400

2,950 
1,250 

738 
676 
722 

3*110 
4,460 
9,220 

22,600 
11,400 
3,070 
1,790

60,000
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Monthly discharge of Uncompahgre River at Ouray, Colo.,

Month

1915-16 
October ___ . ...........................................
November... _____________________ . ...
December.. . _______________________

February-..- __________ _______ , ...........
March ____________________________
April..... _ ...........................
May ____________________ _ . .....

July......................................................
August __   . ________________________

The year. _____________ .. __ . . .

1916-17 
October __________________ . _ .....
November ________ : ________________
December _ . ________________________

February __________________________
March. __ ... ______________________
April... _ .... _ ........................ ...... ...

June _____________________________
July...   ............. ....... .........................

September..   ..........................................

1917-18 
October __ . ______________ . .................

December __________________________

March ____________________________
April...... ...................... .........................
May

July  ......... ........... ...............................
August... ____________________________

The year _____ . ____ _ ________ ...

1918-19

November..... __________________ . .......

Aprjl  ......... ............ ......... ...................
May _______________________________
June. ___    - ... .  .........................
July..  .  .. ....-.-... .  . ...... .........
August __    ______________________

The year.   __   ____ . __ _________

1919-20 
October __ . ............................................
November     ___ . .................................

January __ ... _______________________

March ____ . ____________________ . ...
April         - .-  . . .-_ -..
May.....................................................
June..  __    .. ....... ...............................
July..... ......... ........................................

The year.. ___ . .................................

Discharge in second-feet

Maximum

256 
38 
27 
24 
25 
31 
63 

293 
945 
650 
144 
41

945

33
18 
17 
21 
17 
27 
76 

354 
996 
163 
69 

244

996

28 
22 
19 
16 
17 
16 

142 
526 
396 
236 

92 
66

526

25 
24 
19 
22 
17 
35 
74 

636 
621 
307 
111 
47

636

Minimum

29 
17 
10 
8 

12 
11 
10 
36 
97 

135 
29 
22

8

17 
8.9 
9.2 

11 
11 
10 
18 
72 

152 
39 
23 
30

8.9

19 
13 
12 
12 
10 
12 
19 
80 

163 
58 
14 
10

10

18 
16 
16 
11 
16 
16 
22 
68 

254 
79 
31 
26

11

Mean

20 
15 
14 
14 
16 
29 
70 

184 
360 
125 
86 
57

82.4

95.0 
28.7 
20.8 
16.8 
17.1 
15.5 
34.1 

106 
621 
293 
64.4 
27.4

112

22.5 
15.0 
11.8 
15.1 
15.1 
16.7 
36.0 

236 
463 
93.1 
37.6 
50.2

84.3

22.0
18.1 
15.6 
12.5 
12.4 
14.3 
56.4 

258 
275 
125 
41.3 
22.5

73.0

21.2 
18.6 
17.0 
17.1 
16.3 
22.4 
26.2 

295 
384 
159 
59.2 
32.1

89.1

Run-off in 
acre-feet

1,230 
893 
861 
861 920- 

1,780- 
4, no­ 

il, 300- 
21,400 
7,690 5,290' 
3,390

59,800*

5,840- 
1,710 
1,280 1,030- 

950 
953 

2,030- 
6,520 

37,000 
18,000 
3,960 
1,630-

r 80,900

1,380' 
.893 
726 
928 
839- 

1,030' 
2,140 

14,500 
27, «0 
5,720 
2,310* 
2,990

61,100

1,350 
1,080 

959 
769 689' 
879 

3,360- 
15,900 16,400' 
7,690- 
2,540 
1,340-

53,000-

1,300' 
1,110 
1,050 
1,050 

938 
1,380 
1,560 

18,100 
22,800 
9,780 
3,640 
1,910

64,600



RECORDS OF STREAM FLOW ; 359 

Monthly discharge of Uncompahgre River at Ouray, Colo., 191Q-19&4 Continue*!

Month
Discharge in second-feet

Maximum Minimum Mean

Kun-off in
acre-feet

1920-21
October-_____________._.._______._ 31
November ____  __    ..     .._ 29
December ....                      23
January                            18
February _____  ____   _..._____ 27
March_................._...................__._ 39
April......___..__...._...__..____..___... 71
May... . _    .  .- __.......___ 526
June_____________________________ 1,370
July..... ................................................. 385
August___............._..........__ . ....... 122
September..______.____._..________ 84

The year__. ____________________ 1,370

1921-22
October_______________.__.__....___ 34
November..______..________________ 24
December_________________________ 23
January_......._________...___....___. 28
February ___.__..____   .._______ '.'. 19
March__............................................... 28
April............__.....__.......................... 158
May_......._._........__........._.._...... 486
June                    __._____ 615
July.-..-......;..-..--................................... 360
August  j______.________________ 90
September...____  _.___ ________ 40

The year.... .......___._____._...... ____615

1922-23
October.  _..__ ___.__...___.___... 28
November.                 _______ 29
December__________________________ 20
January___.__..._....___......._..._._ 22
February. ...     .._........._________ 21
March__.___........____......._..........._ 21
April..._.._____.__.___.__..._____ 75
May-__._....._....__........__......._... 498
June_____________________________ 490
July.. .........-.....-...-........ .................. 289
August   __________________________ 106
September_________________________ 104

The year..  ........_.... _________ 498

1923-24
October.---._______________________ 62
November_________________________ 38
December _______________________ 24
January.    ...____________________ 20
February__________________________ 21
March                   ....______ 22
April. ..............__............................... 113
May ... ... . .........._-__.    .... 361
June     .   .      .  ____...___ 633
July.. ................................._......._.. 211
August   ..      ..___ ..._________ 50
September    .          .._t_______ 22

The year        .  .  _______... 633

11
18
28

106
254
95
42
31

21.7
25.9
19.8
13.3
15.9
25.7
41.8

225
635
188
76.3
44.5

111

21
10
15
13
15
13
18
75

201
64
36
26

15.8
20.7
18.1
16.4
18.7
48.5

261
436
143
52.0
30.5

10 90.6

20
16
15
13
13
11
14
74

214
70
49
45

24.2
25.3
17.3
16.5
14.8
12.9
38.0

216
365
147
69.1

84,0

33
23
17
18
18
18
23
86

164
40
18
15

42.0
28.5
20.9
18.4
19.1
18.8
49.2

248
368
103
30.8
17.6

15 80.3

1,330
1,540
1,220

818
883

I,580
2,490

13,800
37,800
II,600 
4,690 
2,650

80,400

1,620
940

1,#0
1,110

911
1,160)
2,890

16,000
25,900
8,790
3,200
1,810

65,600

1,490
1,510
1,060
1,010

822
793

2,260
13,300
21,700
9,040
4,250
3,580

60,800

2,880
1,700
1,290
1,130
1,100
1,160
2,930

15,200
21,900
6,330
1,890
1,060

58,360

NOTE. Records from 1911 to 1916 have been revised, and now include flow through pipe line. 

UNCOMPAHQEE KIVEE BELOW OURAY, CO 10.

LOCATION. In sec. 30, T. 44 N., E. 7 W., near lowest bridge in Ouray, a third 
of a mile below railroad station. Below all tributaries in Ouray.

DRAINAGE ABBA. 76 square miles (measured on topographic map).
RECORDS AVAILABLE. June 1,1913, to September 30,1927.
GAGE. Gurley water-stage recorder installed May 28, 1917. Original gage,, 

staff at bridge, 500 feet downstream.
CONTBOL. Shifting at intervals.
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EXTREMES OF DISCHARGE. Maximum discharge during period, 2,530 second-feet 
at 1 a. m. June 14, 1918 (gage height, 5.5 feet); minimum discharge, 10 
second-feet February 5 and 6,1915, March 18,1922, and January 21,1923.

ICE. Stage-discharge relation unaffected by ice.
DIVERSIONS. Practically all diversions returned to river above station.
ACCURACY. Gage read once daily 1913-1916; gage heights from continuous 

records 1917-1927. Rating curves generally well defined. Records good.
COOPERATION. Station maintained in cooperation with United States Forest 

Service, State engineer, and Western Colorado Power Co.

Monthly discharge of Uncompahgre River below Ouray, Colo., 1918-1987

Month

1913 
June ____________________________
July__..........................___.._.....___...___._._.

The period _____________ . ________

1913-14

December-     _____________________

February    .. ___________________ . ....

April    ........... . .  .  .. . ............
May.....................................................
June. ____________________________
July.....................................................

September    ______________________

Theyear... _____________________

1914-15 
October ___ . ___ , ....................................

March ____________________________
April....................................................
May     .    ...     .   .               

July.....................................................
August.. ................................................

1915-16 
October ___________________________

December _________________________
January _   __ . .....................................

March ___ . ............................................
April... ........ .........................................
May _____________________________

July.....................................................

September ______________ . ..................

The year. _____ ....... _____ . .............

Discharge in second-feet

Maximum

845 
435 
155 
285

75 
42 
35 
33 
30 
69 

116 
1,610 
1,650 

615 
285 

92

1,650

118 
66 
29 
25 
29 
43 

259 
416 

1,180 
478 
141 
278

1,180

SI 
36 
82 
31 
36 
77 

321 
562 

1,070 
402 
296 
96

1,070
 XX ' " ......L..1..-'.

Minimum

308 
104 
71 
61

42 
20 
17 
27 
20 
20 
34 
69 

380 
210 
91 
70

17

69 
81 
21 
17 
10 
27 
40 
72 

172 
149 
58 
31

10

31 
21 
25 
18 
21 
32 
39 

107 
402 
170 
82 
54

18

Mean

573 
256 
87.6 

109

57.4 
33.1 
29.6 
29.1 
24.9 
37.8 
76.0 

494 
905 
409 
142 
77.6

194

76.2 
43.1 
23.8 
20.7 
23.9 
32.1 
96,2 

180 
637 
312 
86.5 
57.0

133

37.6 
30.7 
27.6 
27.5 
30.3 
52.1 

112 
277 
703 
812 
189 
72.9

15ft

Run-off In 
acre-feet

34,100 
15,700 
5,390 
6,490

61,700

3,686 
1,970 
1,820 
1,790 
1,380 
2,320 
4,520 

30,460 
53,300 
26,100 
8, 78d 
4,620

140,000

4,680 
2,560 
1,460 
1,270 
1,330 
1,970 
5,720 

. 11,100 
87,900 
19,200 
5,820 
3,390

95,900

2,810 
1,830 
1,700 
1,690 
1,740 
3,200 
6,660 

17,000 
41,800 
19,200 
11,600 
4,340

113,000
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Monthly discharge of Uncompahgre River below Omay, Colo.,

361

Month
' Discharge in second-feet

Maximum Minimum Mean

Run-off in 
acre-feet

October. ....__________.________J__ 274
November.._______________.______ ' 63
December...__._____.___.............____ 40
January__________________________ 39
February..________________________ 88
March________±.................................. 69
April______________________._____ 158
May________.__________________ 410
June.... .    .      .       .. 1,680
July.. .............................................. 1,400
August.  ....  ____.___....    ..____ 270
September.________________________ 91

The year___._____________........... 1,680

1917-18
October. ________________________ 66
November_________________________ 36
December__________________________ 83
January                       .   31
February  ________________.______ 31
March____________________________ 60
April. __________________._____.... 123
May...... ................          ..._    638
Jane . ______________________... 1,270
July.... ............................................... 868
August  j                      _..... 137
September.___________________.____ 361

The year.______._______.....__ 1,270

1918-19
October__________.________________ 68
November_________________________ 60
December..______,_________________ 41
January________,_________________ 33
February________________________ 34
March____________________________ . 61
April........................,...... ................... 261
May............................................   .. 685
June..................................................... 635
July.. ........... .... .................. ........ 478
August__.________________________ 169
September ...                ____ 111

The year.__._.__............._.___.. ____685

1919-20 '
October  .             .    _ _  41
November______<__________________ 41
December._______________________ 33
January.  .                  ___.. 31
February        .....   ....     ___. 32
March.________,_________________ 51
April___________________...._____.. 90
May       _  .        .    ____. 962
June. .........l.  .  .   .. .   .. ..- 990
July    ___________________________ 755
August                            285
September_________________________ 100

The year_____ .  .......__ _____ ____990
1920-21      

October  ....         ..,.         _ 74
November__,______________________ 68
December_______________________ 39
January                      __... 35
February___._____________________ 67
March____________.______________ 84
April  ..............................   ............ Ill
May ..............__.............................. 865
Jane......................................._........... 1,550
July............   ................................... 676
August.  ________________________ 222
September.______________________ 122

The year..._.._________.______. 1,550

54
35
24
26
26
24
35
84

169
260
83
53

120
47.6
34.8
31.0
29.5
30.3
82.4

181
1,050

669
154
68.3

24

33
27
25
26
23
26
36

158
264

78
53
54

43.6
32.6
29.4
27.5
27.0
36.0
67.7

357
746
177
86.8
98.6

23 144

41
37
33
31
29
31
39

129
228
135
46
24

46.5
43.3
35.8
32.6
31.2
35.4

104
373
462
265
88.8
45.9

24 131

27
26
23
24
24
20
27
87

590
165
68
60

34.4
34.2
28.2
26.9
28.0
29.5
34.7

437
766
354
134
69.2

20

51
34
31
23
27
31
40

183
504
210
105
50

166

68.6
47.4
34.9
30.7
34.9
43.9
64.6

388
867
389
145
71.1

7,380
2,830
2,140
1,910
1,640
I,860 
4,900

II,100
62,600
41,100
9,470
4,060

151,000

2,680
1,940
1,810
1,690
1,500
2,210
4,030

22,000
44,400
10,900
5,340
5,870

104,000

2,860
2,680
2,200
2,000
1,730
2,180
6,190

22,900
27,600
16,300
5,460
2,730

94,600

2,120
2,040
1,730
1,650
1,610
1,810
2,060

26,900
46,600
21,800
8,240
4,120

120,000

8,600
2,820
2,160
1,890
1,940
2,700
3,840

23,900
51,600
23,900
8,920
4,250

23 182 131,000
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discharge of Uncompahgre River below Ouray, Colo., 1913-1927 Contd.

Month

Discharge in second-feet

Maximum | Minimum I Mean

Run-ofl in 
acre-feet

1921-22
October_.. ___.__._ ___... ..    65
November_______________________   SO
December______________ ________   42
January........___..____..____   .     42
February_   _   _    .         28
March________________________   45
April................................................. 226
May                        720
June.__._________________________ 1,090
July.             -           705
August             ?          184
September__.___.____ ..__._ ._   81

The year_____,___.__________ . 1,090

1922-23
October__ ...._____........____..._   43
November      .         _         35
December.              . .         36
January___.________  ..________   36
February     _       ...._  ....  .. 33
March________________________.____ 52
AprU.........  ...  ....   .  .        134
May                    .   . 655
June-.-..-.----.                   872.
July                         670
August.....     .          _          275
September     .          .         ____180

The year   _        .. __    .   ____872

1923-24
October___ __._____._____________ -100
November..     ..       _         59
December..     ....       _  . .   32
January.__ _._.__...   ________   27
February...  ......__...    _____..   28
March....      __............:____.._.... 28
AprU.......    . ...... ..   .................... 201
May------                      548
June.. .  _.___.............._.___...... 1,030
July-...                      413
August-       ...      ....________   160
.September                 .         70

The year   ....      .._._....   1,030

1924-25
October.     .       ..____ ...   68
November.. .._______  ___________ 51
December      ...       ..__...      44
January        .         .   .    34
February..   .        ________ . 34
March         ...       ____....   95
April   .   ......... .......................... 359

  May........-----.-.....-.                920
'June             .    -.-.        890
July...._._                   _ 442
August___  -______ ..__________   181
 September.     ...       ..__   ...   382

The year._______________________ 920
1925-26       

 October___ _______________________ 173
November    __..__  _________.... 78
December_..______________________ 48
January.__...______________________ 41
February__.._______________________ 42
March ........___________________.... 65
Aprfl...__...._.....___.__....___.__._.. 267
May.--.....--.-.............               620
June __....______________________ 902
July--.-..-..----...                ..   464
August __..________________________ 129
September             ....____.__   129

The year.______________________ 902

37
27
29
24
22
16
28

216
466
157
78
42

48.7
39.3
36.5
31.0
25.1
28.1
73.6

441
818
312
126
53.8

16 17

27
25
25
22
29

120
399
142
105
72

35.7
32.2
32.9
29.8
29.1
29.0
65.9

331

158
104

22 160

48
31
28
26
25
25
28

149
222
120
48
37

68.9
40.2
30.5
26.6
26.3
26.1
97.9

365
627
236
83.9
46.2

25 139

35

23
25
26
82

247
218
133
100

44.7
37.2
34.9
27.8
26.8
49.5

204
498
506
266
132
155

23 166

79

33
29
33
35

140
413
144
58
44

114
56.2
43.8
37.2
34.6
43.3

116
335
617
278
90.5
58.3

152



Monthly discharge of Uncompahgre River below Ouray, Celo., 1918-1987 ConM.

Month

1926-27 
October.. _________________________

January ___________________________
February    .... _____________________

April . . ...
May.....................................................

July......... ........ ...... -_..._._. .. .-.... .._.

.September     ______________________

The year

Discharge in second-feet

Maximum

185 
52 
44 
31 
30 
78 

382 
675 

1,620 
600 
520 

1,130

1,620

Minimum

48 
2» 
24 
24 
18 
26 
47 

244 
315 
200 
120 
115

18

Mean

82.1 
40.7 
32.8 
"27.6 
249 
36.4 

131 
459 
517 
310 
220 
306

183

Eun-ofE in 
acre-feet

5,050 
2,420 
2,020 
1,700 
1,380 
2,240 
7,800 

23,200 
30,800 
19,100 
13,500 
18,200

132,000

UNCOMPAHGRE RIVER NEAR COLONA, COLO.

LOCATION. In NE. % sec. 32, T. 47 N., R. 8 W., 3 miles south of Colona, Ouray
County. Nearest tributary, Billy Creek, enters a' short distance upstream. 

DRAINAGE ABBA. 419 square miles (measured on topographic map). 
RECORDS AVAILABLE. April 1, 1904, to November 30, 1905; April 1, 1917, to

September 30, 1927. 
<5 AGE. Friez water-stage recorder at present site. Prior to April 14, 1926, staff

or chain gage located 2 miles upstream near highway bridge. Bill/ Creek,
an unimportant tributary, enters between the two sites. 

CONTROL. Somewhat shifting. 
EXTREMES OF DISCHARGE. Maximum discharge recorded, 4,080 second-feet June

13 and 14, 1921; minimum discharge, 16 second-feet on September 3, 1918. 
DIVERSIONS. A few small diversions above station. 
COOPERATION. Records of daily discharge furnished by Bureau of Reclamation.

Monthly discharge of Uncompahgre River near Colona, Co\on for 1904 5 and
1917-1927

Month

1904 
ApriL......  . ..... ......... ...........................
May .   ., ......._...   ._       
June ____________________________
July           .. . ..   . 
August   ....

The period.. _________ . _________ ...
V

1904-5

November.. . ...

Discharge in second-feet

Maximum

 

635 
1,240 
1,080

710 
635

313

December _ . __ 1
January

March ____________________________
April . . '.,
May    -    . __ ................... .............
June. _ _ . __
July-...-.. ............................................
August. ____ .. .

185 
460 
860 

1,800 
844 
408 
202

1,800

Minimum

69 
209 
291

96

116.

166 
110 
293 
805 
317 
140 
120

Mean

149 
' 567 

691 
240 
310 
224

172 
105 
95 
90 

' 85 
122 
197 
543 

1,280 
436 
246 
.16]

308

Run-off in 
acre-feet

s,m
34,900 
41,100 
14,800 
19,100 
13,300

132,000

10,600 
&250 
5,840 
5,630 
4,720 
7,500 

11,700 
33; ,400 
76,100 
26,800 
15,100 
9,580

223,000



364 UPPER COfeO£UJ>^ RI¥ER stN^/HWUTILIZATION

Monthly discharge of Uncompahgre River near Colona,  olo., for 1904^5 and
1917-1927  Continued

Month

1905 
October __________________________
November. ___ . ______________ i ___ :._

1917 
April.....  ..................._......._____........__...

Jane... ___________________________
July......................................................

September _________________________

The period ______________________

1917-18 
October __________________________

January ___________________________

March _____________ _____________
April....................................................

July-.-.....,-....^....................... ...............
August.   ____ . ____________________
September ________________________ ....

The year.     .      .......... _       

1918-19 
October..... ___ .. ____________________

December _____ . ______ ____________

February.  ... «

AprU. .   ...........................................

July......... ................. ...........................

The year _______________________

1919-20

April.......................................*..............
May

July

September       .,          ....        

The year                       

1920-21 
October.   ... _    ... __ ............ _ .............

April... ...... ..................  ........... . .. .
May    .. ................. ................. ...... ...

July    .. .   ..   .     .

September                          

The year         .     .          ...

Discharge in second-feet

Maximum

236 
143

495 
800 

2,320 
1,610 

705 
145

110

240 
794 

2,270 
760 
176 
365

2,270

150

- 789 
968 

1,300 
902 
643 
180

1,300

150

210 
1,400 
1,600 
1,100 

485 
157

1,600

166 
140 
105

460 
1,400 
4,080 
1,370 

670 
521

4,080

Minimum

114 
112

93 
246
498 
485 
145 
110

45

260 
377 
170 
26 
16

115

365 
327 
250 

47 
40

47

146 
861 

1,110 
605 
279 
119

95 
71 
50

170 
477 

1,030 
627 
256 
119

Mean

161 
121

 225 
456 

1,460 
882 
330 
114

68.7 
80 
75 
75 
75 
85 

117 
509 

1,100 
417 
94.6 

147

238

125   
100 
90 
85 
75 

100 
332 
606 
732 
513 
218 
31.6

256

107 
80 
80 
75 
75 
80 

146 
861 

1,110 
605 
279 
119

302

129 
117 
84.8 
78 
80 
90 

263 
869 

2,180 
908 
438 
246

458

Run-off in 
acre-feet

9,900 
7,200

13,400 
28,000 
86,900 
64,200- 
20,300 
6,780

210,000

4,220 
4,76O 
4,,610 
4,fclO 
4,160 
5,230 
6,960 

31,300 
65,500 
25,800 
5,820 
8,750

172,000

7,690 
5,950 
5,530 
5,230 
4,160 
6,150 

19^800 
37,300 
43,600 
31,500 
13,400 
4,860-

185,000

6,580 
4,760 
4,920 
4,610 
4,310 
4,920 
8,690

37)200 
17,200 
7,080

219,000

7,930 
6,960 
5,210 
4,S(» 
4,440gsao

15,600. 
53,440' 

130,000 
55,800 
26,900 
14,600

3*1,000
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Monthly discharge of Uncompahgre River near Colona, Colo., for 1904-B and
1&17-1987  Continued

Month

1921-22 
October... _________________________
Ti A/*ATTI h nr

March .. ...
Aipril.....................................................
May
June.. ------- .. . . .
Jnly..  . ... _ . ____ ........  ............ .........
August
September _______________________

The year      .    ... ____       . ........

1922-23

November _________ i .............................

February   ________________________

April......  .-. .-.-. ......... ....-.. .......
May....... ..............................................

July-.--...... __ ......................................

September _________________________

The year.... __ . .................................

1923-24 
October __________________________
November... ________________________

January ___________________________

April....................................................

July...... ...............................................

September ...............................................

The year.... __ .. ................................

1924-25 
October ___________________________
November.. ________________________
December ____________ __________ ...

February.. . _______________________

May...    .   .   _ ..... ___ ... _ . _____ .... ...
June ...... .......... .....................................
July..  ................................................

September   ............................................

The year ...........................................

1925-26 
October __________________________
November. ..............................................

February. ...............................................
March      .......  .................................
April.... .................. .............................
May.....................................................
June. _____________ *». . ____
July..... ........................ ........... ... ..
August            .. ______ ... _ . __ ...........
September _________________________

The year.    .    ................................

Discharge in second-feet

Maximum

140

703 
1,070 
1,500 
1,200 

565 
183

1,500 

84

277 
998 

1,380 
1,020 

690 
330

1,380

203
156

755 
935 

1,620 
566 
243 
188

1,620

160

993 
1,250 
1,400

915 
395
722

1,400

265 
148

760 
1,200 
1,730 
1,080 

252 
190

1,730

Minimum

95

100 
524 
660 
270 
186 
81

65

98 
265 
605 
320 
212 
180

125 
104

105 
501 
550 
121 
101 
93

102

292 
462 
355 
355 
195 
182

138 
104

114 
410 
850 
240 
98 
69

Mean

113 
95 
90 
85 
90 
95 

231 
771 

1,180 
590 
311 
121

317

73.4 
85 
85 
80 
80 
85 

158 
552 
977 
705 
358 
225

289

160 
120 
100 

95 
95 
95 

377 
770 

1,000 
345 
155 
12T

287

125 
100 
95 
85 
82 

135 
522 
788 
820 
615 
291 
318

333

180 
116 
94 
75 
75 
85 

384 
761 

1,250 
603 
176 
946

324

Run-oft in 
acre-feet

6,530 
5,2W 
5,000 
5,840 

13,700 
47,400 
70,200 
36,300 
19,100 
7,200

228,000

4,510 
5,060 
5,230 
4,920 
4440 
5,230 
9,400 

33,900 
58,100 
43,300 
22,000 
13,400

209,000

9,840 
7,140 
6,150 
5,840 
5,460 
5,840 

22,400 
47,300 
59,500 
21,200 
9,530 
7,200

207, 000

7,690 
5,950 
5,840 
5,230 
4,550 
8,300 

31,100 
48,500 
48,800 
37,800 
17,900 
18,900

241,000

11,100 
6,900 
5,780 
4,610 
4,160 
5,230 

22,800
46,800 
74,400 
37,100 
10,800 
5,630

235,000



366 UPPER COLORADO RIVER AND ITS UTILIZATION

Monthly discharge of Uncompahgre River near Colona, Colo., for 1904-8 ami
1917-1927 Continued

Month

1926-27

November ____ ; _ t __________________

J\^y.... .................................................

September ____________ _____________

Discharge In second-feet

Maximum

353 
126

170 
713 

1,240 
2,680 
1,060- 

S25 
1,190
2,680

Minimum

113 
94

143 
415 
575 
340 
270 
200

Mean

174 
112 
90 
85 
80 

110 
297 
791 

1,000 
538 
424 
509
352

Run-off in
acre-feet

10,700 
6,660 
5,53ft 
5,230. 
4,44ft 
6,760 

17,70ft 
48,600. 
59,500 
33,100 
26,100 
30,300

255,000

NOTE. Records during winter based on discharge of Uncompahgre River below Ouray. 

UNCOMPAHGRE RIVER AT DELTA, GOLD.

LOCATION. In NW. Yi sec. 24, T. 15 S., R. 96 W., at railroad bridge half a mile 
west of Delta, Delta County. No tributary between station and mouth, 
\% miles downstream.

DRAINAGE AREA. 1,110 square miles (measured on base map of Colorado).
RECORDS AVAILABLE. May 1, 1903, to September 30, 1927.
GAGE^^-Bristol float-type gage. Prior to 1924, staff gage at highway bridge 3J4 

miles upstream, where records are comparable, except for return seepage 
water.

CONTROL. Shifting during extreme high water at present site; shifting at fre­ 
quent intervals at original site.

EXTREMES OF DISCHARGE. Maximum discharge recorded, 2,490 second-feet at 
7.30 p. m. June 12, 1921; minimum discharge since diversion through Gunni- 
son Tunnel began in 1910, 7 second-feet on several days during July, 1910.

DIVERSIONS. Normal flow diverted above station during irrigation season; 
records represent chiefly return seepage water.

COOPERATION. Station maintained in cooperation with Bureau of Reclamation 
and State engineer. Prior to 1924 complete records furnished by Bureau of 
Reclamation.

Monthly discharge of Uncompahgre River at Delta, Colo., for 1908-19SH7

Month

1903

June.... __________________________
July.....................................................

September ______________ . ____ . _ . ___
1903-4 

October ______________________ . ____
November   ________________________
December ________________ . ......... ........

April-.                 ...... ................. ....
May..      .  . .......  .........................

July.  .    .... ....       .      .   _

September.. __________________ ............

Discharge in second-feet

Maximum

514 
2,410

773 
40 

324

20 
114
148 
28 
10 

145 
95 
7 

98 
557

Minimum

10
89 
45 
21
7

4 
6 

89 
7 
1 
1 
3 
2 
3 
9

Mean

192
918 
340 
25.fr 
48.6

6.3 
59.9 

118 
12.0 
4.2 

12.7 
19.4 
3.4 

15.3 
67.0

Run-off in 
acre-feet

1 11, SCO 
54,600 
20,900 

1,540 
2.890

389 
3*210 
7,260

in
250 
7$1 

1,160 
200 
041 

3,990



BECOEDS OF STBEAM FLOW > 36?

Monthly discharge of Uncompahgre River at Delta, Colo., for 1908-1927 ContcU

Month
Discharge in second-feet

Maximum Minimum Mean

Run-off in 
acre-feet

1904-5 
October._......._.................j .__.......... 332
November  ..___________________ 168 
December  !    ______..     ....__ 190
Miirch--      .             363
April.............                      449
May..................................................... 1,260
June.    __                 1,780
July... .     ..        ............... 121
August.     ....._______.  __....____. 56
September           __   .  . .  ____26

1905-6
October.   _______...______________ 34 
November .....__________.____.____ $3
December 1-24 ..._____._... ........_.. 254
March____________________________ 130 
April .    .-    .......... ..  . .......... 868
May-         ..            1,510
June                         1,350
July.....-         .          .. 230
August.   ...___._________.___.____ 208 
September    . ._____  .. ..___..____242

, 1906-7 
October  ............................................. 224
April 21-30....   ..._____________...._... 55
May               .   ...... . 359
June..       ......____.. . .._____ 960
July.            ...-..    ..  .   1,150
August_       . ....__.... ........_... 400
September     ........_._    _-_____127

1907-8
October         _._._        __. 170 
November________._________j___.__ 283 
January--      _ _-___      ____ 215 
February             ...  ;       .. 200 
March__.___......___......__.__.......... 215
April..................................................... 42
May..    ......................................... 12
June__    ___________..._..._____ 380 
July_.                      _ 114
August_             .           .. 515 
September......................._....   ... ....____33

1908-9 
October.   _....._..._.__... ......  .  302
November__...___________._._______ 184 
April._..... .......................... .........    590
May                       690
June.  .     _...._..._._.___._.. 1,100
July .   .                    770
August. ,                            ____430

1910 
May             .            750
June__,   ......_.______       .... 770
July-,.                       165
August                              460 
September                          ____135

1910-11
October                           540 
April         .-.     ,      260 
May.             .    ..     . 560
June          .                  650 
July..        ...... ....................... ...... 770
August__.............__..___ .. ,     . 187
September                I        ____570

1911-12
October   ............................. ... ..... 1,740
April 16-30                        330
May..-........-.....   .    .          1,830
June____._____________      _ _ 1,670
July_........................  . ..... ....   1,080
August..      ....     ..................... 3QO
September   ....     .  .       .   245

22
35

120
111

180

77.5
78.0

156
161
88.1

597
894
21.0
15.3
15.8

14
15

.119
29
25

157
205
46
37
36

18.1
.27.9
156
65.6

175
827
629
108
82.8
97.7

97

11
101
77
36

19.1
66.5

196
72.5

55
66

127
100
33
0
0
0
1
4
1

81.6
140
162
132
119
12.2
2.0

75.2
9.0

150
14.1

63.2
122
170
285
725
243
160

218
365

17
58
41

35
30
55
55

135
18

154
146
160
365
430
53.8

158

264
30

235
180
50
35
35

565
86.5

895
868
437
82.3

131

4,760, 
4,640" 
9,590

36,700.
53,200.
1,290

941
940*

1,110. 
1,660 
7,430> 
4,030 

10,400- 
50,80ft 
37,400 
6,640 
5,090 
5,81ft

8,920.
379

4,090
21,900
32,300
12,100
4,310

4,980 
8,330. 
9,960- 
7,690 
7,320

726
123 

4,470
553. 

9,220
839>

3,890-
7,260

10,100
17,500
43,100
14,900
9,840

13,400- 
21,700 
1,040 
3,600 
2,440

9,470
8,690.
9,840

21,700
26,400
3,310
9,400

34,700
2,580

55,000
51,600
26,900
5,08*



368 UPPER COLORADO RIVER AND ITS UTILIZATION

Monthly discharge of Uncompahgre River at Delta, Colo., for 190S-1987 Contd.

Month

1913 
April 15-30. ___________________________
May.. ____________________________

July..                     _  _.._

September..... _______ . _____________ ...

December 1-18. _______________________
1914-15

March 8-31 ___________________________
April..................  .-....... ...,.  ..........

July...... ...............................................

September   _____________________ .....
1915-16

April 16-30 __ ... ____ . _ . _______ . __ .. .......
May ____________________________

July. ..... ..       .          _ 

September               ______ ..    ..
1916-17 

October 1-28 ________________________
April
May ____   ..........................................

July.....    ........... .   . .._._._,._._...........

September        .       _ . ____     ..
1917-18 

October __   ______________________
April 22-30 ...............................................

July.....;.-   ..._._  ...._..._._.    ..  ..

September    ..........................................
1918-19 

October...   .. ..........................................
April 7-30..  ......... __ .................... __ ......
May        ,.       .     _____ .......   ..
June  ___________________________
July ______ .. ..

September.. .............................................
1919-20 

October ___________________________
ApriL..    . ..........................................
May................. ..................................
June ...............................
July........... ....................... __ ................
August.      __ ____________________
September ________________ ...............

1920-21 
October     .. _______________ .........
November.. .......................
December ______________ ... . ......
J8nuai#.._. ..............................................
February. .........................
March.. ______________ _ . .. __
April. _ ....... _ . __ ..
May ...............................
June.. _______________ ...... ....
July........ ..............................................
August ________________ . . ....
September __________________ .........

The year ___ J ____________ . . .....

Discharge in second-feet

Maximum

620
268 
205 
448 
68 

620 
325 
220 
220

365 
285 
164 
750 
750 
810 
152 
191 
410

365 
220 
206 
367 
452 
410 
410 

1,210 
402

700 
503
916 
865 
769 
648 
356

435

190 
1,100 

335 
335 
535

308 
400 
771 
402 
670 
672 
445

417 
587 

2,000 
880 
370 
742 
695

520

211 
220 
214 
234 
835 
793 

2.300 
598 
582 
442

2,300

Minimum

77 
60 
68 
37 
18 
37 

105 
126 
162

220 
108 
57 
57 
80 

118 
57 
57 
50

98 
98 

152  48 
82 
73 
40 
92 
92

102 
126 
156 
248

77 
59 
48

47

37 
67 
58 
10 
70

40i 
25 
51 

100 
135 
106 

' 87

140 
23 

165 
54 
34 
78 
57

130

141 
130 
104 
22 
24 
21 
69 
28 
22 
30

21

Mean

305 
127 
145 
105 

. 46.4 
203 
182 
156 
181

294 
218 
126 
127 
209 
372 
105 
94.3 

106

187 
177 
195 
179 
239 
168 
142 
340 
161

364 
248 
451 
637 
230 
163 
170

194 
85.8 

102 
399 
108 
99.1 

199

164 
174 
317 
209 
268 
253 
245

286 
122 
956 
353 
122 
244 
238

210 
194 
168 
160 
138 
90.4 

145 
475 
855 
251 
244 
159

Run-off In 
acre-feet

9,680 
7,810 
8,030 
6,460 
2,850 

12,100 
11,200 
9,280 
6,460

18,100 
7,780 
6,000 
7,560 

12,900 
22,100 
6,460 
5,800 
6,310

11,500 
10,500 
5,800 
5,330 

14,700 
10,000 
8,730 

20,900 
9,580

20,200 
14,800 
27,700 
32,000 
14,100 
10,000 
10,100

71,900 
1,530 
6,270 

23,700 
6,640 
6,090 

11,800

10,100 
8,280 

19,500 
12,400 
16,500 
15,600 
14,600

I7,«0 
7,260 

58,800 
21,000 
7,600 

15,000 
14,200

12,000 
11,600 
10,800 
9,840 
7,660 
5,860 
8,630 

29,900 
50,900 
15,400 
15,000 
9,460

186.080



RECORDS OF STREAM FLOW 369 

Monthly discharge of Uncompahgre River at Delta, Colo., for 1908-1987 Contd.

Month

Discharge in second-feet

Maximum Minimum Mean

Run-off in 
acre-feet

1921-22
October___________________________ 250
April.............................. ..__.._._.  ....... 280
May.....            ........    . ...-- 1,180
June     _______.._______________ 930
July.    ..     _   ._...    ....  334
August_____________________________ 472
September.. _______________________ 226

1922-23 
October_____._.___________.___...... 550
May.______...__....._____.________ 1,510
June......_._....____.__._._....__._ . 1,050
July.. ._ ._....__._._.._._..._..__.....__.__ .___._. 745
August             __...    ..       1,500 
September..___________________.____ __ 715

1923-24
October.....___.__.__________.._____.. 715 
AprU 26-30___________________________ 261 
May. .   .    __.___.   .......     1,430
June_____________________________ 1,040 
July. .....________________________ 277
August..   _______________________ 128 
September....______________.____________270

1924-25
October___________________________ 478
November  _______________________ 301
April............._.__........  __.__....... 595
May............................................ ...... 545
June ___________________________ 826
July...................    ._     ..  _  1,360
August           .  ..___..   ____    1,240
September ________________________ 1,180

1925-26
October___________________________ 527
November 1-16._____ ._______________ 407
AprU.--- ..__...............___._____...... 891
May.......................      -     __  857
June...____________________________.. 1,160
July.__...._._._.......__.....__._.__. 775
August    _.......  ...__...  ______  471
September-________________________ 160

1926-27
October___________________________ 646
April.................................................... 843
May.__._............................______.... 864
June_____________________________ 2,630
July....  ..     ._.  ._._    .     770
August    _______..________________ 1,310
September..________________________ 1,640

128
35

125
117
23

111
132

189
128
542
411
135
225
178

146
60

250
80

148
92

487
119
126
171
105
77
79

223
223
59
77

185
187
190
370

328
691
594
437
581
416

566
161
472
568
128
99.4

125

306
258
231
244
428
630
561
643

164
145

51
156
172
156
111
91

400
264
351
414
586
337
199
115

181
66

229
202
95

205
324

407
196
455
765
298
497
670

11,600
7,620

33,300
24,500
8,300

13,800
10,600

20,200
42,500
35,300
26,900
35,700
24,800

34,700
1,600

29,000
33,800
7,870
6,110
7,440

18,800 15,400- 
13,700 
15,000 
25,500 
32,600 
34,600 
38,300

24,600
8,380

20,900
26,600
34,900
20,700
12,200
6,840

25,000
11,700
28,000
45,600
18,300
30,600
39,900

NOTE. Records for 1903 revised.

CANYON CREEK AT OURAY, C010.

LOCATION. In sec. 31, T. 44 N., R. 7 W., at Ouray, Ouray County, 200 feet 
above mouth.

DRAINAGE ABE A. 26 square miles (measured on topographic map).
RECORDS AVAILABLE. October 1, 1910, to November 30, 1915.
GAGE. Vertical staff.
CONTROL. Shifting.
EXTREMES OP DISCHARGE. Maximum stage recorded during period, 4.4 feet 

during night of June 21, 1915, as determined from high-water mark (dis­ 
charge, 580 second-feet); minimum discharge recorded, 2 second-feet on 
February 3, 1915.

46013 29  25
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ICE. Stage-discharge relation unaffected by ice.
DIVERSIONS. None.
ACCURACY. Gage read once daily except high-water period of 1915, when it was

read twice. Rating curves not well defined. Records fair. 
COOPERATION. Station maintained in cooperation with United States Forest.

Service.

Monthly discharge of Canyon Creek at Ouray, Colo., for 1910-1915

Month

1910-11 
October..... ________________________

January _ - ________________________

April - .    .....    - . _-   ..._  .
May..     ____ . __   _______________

July......                      
August     ____       _______ . ________

The year.  _ ...    _______ . _____ ..

1911-12

December __________________________

April ___ .. _________ . ________ . _______

July              ..... .....           

September.. ___ .      _____ ..    ___ .. 

The year..   .      ___       __     

1912-13 
October ___________________________

April                        
May             ....               __
June. __________   .. _______ .. ____   
July.-.                             

The year..      .           -        

1913-14

April                        
May...                              

July..                       

September- _ _ _ ..    __               

The year..    --              ".      

Discharge in second-feet

Maximum

14 
50 
92 

172 
296 
368 
138 
172

368

510 
20 

8 
10 
8 
9 

43 
320 
392 
284 
127 
49

392

31 
12 
8 
6 
7 

12 
40 

346 
298 
175 
102 
115

346

27 
14 
12 
9 
6 

19 
34 

475 
490 
255 
90 
58

490

Minimum

6 
8 

20 
38 

155 
138 
38 
28

20 
8 
6 
6 
5 
3 
9 

23 
142 
142 
40 
14

3

14 
5 
5 
4 
6 
5 

10 
32 

118 
38 
21 
22

4

13 
8 
6 
6 
3 
3 

13 
21 

106 
73 
35 
12

3

Mean

« 22 
« 8 
« 6 
« 7 

8.8 
11.5 
45.3 

105 
235 
211 
91.5 
42.0

66.1

104 
12.9 
7.29 
7.48 
6.03 
6.45 

17.6 
149 
254 
186 
62.6 
23.8

70.3

16.6 
8.07 
5.87 
4.9 
6.6 
6.6 

24.9 
153 
228 
104 
35.2 
39.4

52.9

19.1 
11.4 
8.19 
6.22 
5.89 

11.9 
21.5 

129 
331 
173 
58.1 
23.8

66.7

Run-oft in 
acre-feet

1,350 
476 
36fr 
430 
490 
707 

2,700 
6,460 

14,000 
13,000 
5,630 
2,500

47,800

6,400 
76& 
448 
460 
347 
397 

1,050 
9,160 

15,100 
11,400 
3,850 
1,420

50,800

1,020 
480 
361 
301 
36ft 
406 

1,480 
9,410 

13,600 
6,400 
2,160 
2,340

38,300

1,170 
678 
504 
382 
327 
732 

1,280 
7,930 

19,700 
10,600 
3,570 
1,420

48,300

1 Estimated.
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Monthly discharge of Canyon Creek at Ouray, Colo., for 1910-1915 Continued

Month

1914-15

November. _________________________

March __ . _________________________
April...-...-....................  -.... . ..... . ..

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

The year.. __     __________ '. .........

1915

Discharge Jn second-feet

Maximum

45 
11 
8 

11 
11 
21 

143 
145 
469 
314 
79 

111

469

16 
12

Minimum

12 
4 
3 
3 
2 
8 

20 
21 
84 
83 
24 
11

  2

5
4

Mean

22.5 
6.4 
5.5 
7.9 
8.4 

11.4 
47.7 
67.9 

270 
211 
41.1 
18.5

60.0

9.2 
7.9

Run-off in 
acre-feet

. 1,380 
381 
33S 
486 
467 
701 

2,840 
4,180 

16,100 
13,000 
2,530 
1,100

43,500

566 
470

DALLAS CREEK WEAR RIDGWAY, COLO.

LOCATION. In sec. 5, T. 48 S., E. 8 W., at highway bridge \% miles northwest 
of Eidgway, Ouray County. No tributary between station and mouth, 
\% miles downstream.

DRAINAGE AREA. 90 square miles.
EECORDS AVAILABLE. March 1, 1922, to September 30, 1927.
GAGE. Vertical staff.
DIVERSIONS. Water diverted above station for irrigation of 4,500 acres.
COOPERATION. Complete records furnished by State engineer.

Monthly discharge of Dallas Creek at Ridgway, Colo., for 1922-1927

Month

1922 
March __ ... ________________ . ______

May.....................................................

July-..... ..-.....-...........  .-...  ....._. 
August ______________________ . ____

The period.....      ___ .... ___   . ___ ..

1922-23 
October ______________________ . ____
November __________________________

April.....  .............................................
May...:.................................................
June ____________________ . __ . ........
July. . .  ..........................................
August ___________________________
September.. . ____   _____   . ....................

The year ___ .... ____    .... _    ___  

Discharge in second-feet

Maximum

55 
322 
229 
186 
207 
207 

63

14 
29

27 
129 
98 

139 
269 
481 
134

481

Minimum

17 
15 
16 
5.3 

50 
63 
9.5

5 
13

.............

14 
13 

1 
55 
40 
41

1

Mean

26.2 
51.7 
82.7 

103 
104 
943 
27.6

7.65 
24.3 

«22 
 22 
«20 

19.1 
42.0 
41.8 
39.7 

114 
109 
56.9

43.4

Run-off in 
acre-feet

1,610 
3,080 
5,090 
6,130 
6,400 
5,800 
1,640

29,800

470 
1,450 
1,350 
1,350 
1,110 
1,170 
2,500 
2,570 
2,360 
7, 010 
6,700 
3,390

31,400

* Estimated.
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Monthly discharge of Dattas Creek at Ridgway, Colo., for 1922-1927 Continued

, Month

1923-24

July......              .   

The year. ______ . __________ .

1924-25

July.  .   -    .  ................

1925-26

April..   .-   _.   . ..._._     ..

July-.....-..-.. .....  ....................

The year.. ________________

1926-27 
October        _______________

February       .... _________ 1 ......

AprU..    ..................................
May..           ...... ..................

July....          .   .    .
August ______

The year. _________________

Discharge in second-feet

Maximum

37 
36 
49

55 
628 
740 
234 
105 
58 
33

740

31 
29

67 
302 

48 
216 
263 
149 
226

302

45 
58

31 
30

228 
124 
148 
208 
45 
29

228

43 
35

58 
131 
95 

478 
164 
289 
256

478

Minimum

25 
22 
28

24 
28 
39 
56 
10 
9 

12

9

17 
19

14 
19 
12 
18 
80 
41 
26

12

24
27

21 
18 
24 
51 
52 
50 
14 
13

20
27

23 
32 

3 
7 

37 
68 
60

3

Mean

29.2 
29.4 
33.9 

  32 
  32 

32.3 
177 
154 
116 
56.7 
31.7 
24.3

62.4

23.9 
23.2 

 21 
 19 
 17 

32.2 
70.1 
27.5 
89.8 

153 
83.2 
73.9

55.8

35.4 
39.1 

 32 
  25 

25.8 
25.6 
77.3 
78 

108 
102 
33.2 
19.4

50.2

30.6 
29.2 

 28 
  25 
 28 

30.3 
65.4 
25.5 

107 
88.5 

109 
117

57

Rm>off in 
acre-feet

1,800 
1,750 
2,080 
1,970 
1,840 
1,990 

10,500 
9,470 
6,900 
3,490 
1,950 
1,450

45,200
     I.....-M.MI.      

1,470 
1,380 
1,290 
1,170 

944 
1,980 
4,170 
1,690 
7,340 
9,410 
5,120 
4,400

40,400

2,180 
2,330 
1,970 
1,540 
1,430 
1,570 
4,600 
4,800 
6,430 
6,270 
2,040 
1,150

36,300

1,880 
1,740 
1,720 
1,540 
1,560 
1,860 
3,800 
1,570 
6,370 
5,440 
6,700 
6,960

41,200

> Estimated.
ESCA1AHTE CREEK NEAR DELTA, COIO.

LOCATION. In sec. 20, T. 15 S., R. 97 W., at highway bridge 12 miles west 
of Delta, Delta County. Creek enters Gunnison River 2 miles downstream. 

RECOKDS AVAILABLE. April 1, 1922, to September 30, 1923. 
GAGE. Chain on bridge. 
CONTROL. Shifting.
DIVEKSIONS. Water diverted for irrigation of 1,200 acres above station. 
COOPEKATION. Complete records furnished by State engineer.
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Monthly discharge of Escalante Creek near Delta, Colo., for 1988 and 1988

Month

1922 
April.....  ... __  ____.   ..- .._- .-.__-.-

July .
August __ . ____________ : ________

The period __________ . ______ . _  

1922-23

D^nflmfiflr

April................................................  __

July
August _________________________ . 

Discharge in second-feet

Maximum

454 
1,250 

265 
28 
21 

7

14
15

38 
196 
582 
124 
70

582

Minimum

23 
279 

15 
.9 

1.4 
1.9

1 
9

10 
21 

144 
6 
5

Mean

79.8 
588 
88.9 
6.7 
7.7 
3.8

7.1 
12.9 

«10 
«8 
»8 
19.3 
79.7 

350 
45.8 
18.6 
28 

7

50.0

Kun-off in 
acre-feet

4,750 
36,200 
5,290 

413
475 
227

47,400

437 
768 
615 
492 
444 

1,190 
4,740 

21,500 
2,720 
1,140 
1,720 

417

36,200

> Estimated.
KAHNAH CREEK NEAR WHITEWATER, COLO.

LOCATION. In sec. 34, T. 12 S., R. 97 W., a quarter of a mile below intake for
Grand Junction water supply and 17 miles east of Whitewater, Mesa County.
Nearest tributary, Coal Creek, enters a short distance above station. 

DRAINAGE AREA. 55 square miles (revised; measured on Forest Service map). 
RECORDS AVAILABLE. October 1,1917, to September 30, 1921; August 17, 1922,

to September 30, 1927.
GAGE. Vertical staff at right bank 300 feet above foot bridge. 
CONTROL. Shifting at long intervals. 
EXTREMES OP DISCHARGE. Maximum stage recorded, 4.5 feet at 11 p. m. June

6, 1921 (discharge, 1,630 second-feet); minimum stage recorded, 0.00 foot
at 9 a. m. February 20, 1920, creek dry. 

DIVERSIONS. City of Grand Junction diverts an average of 5.5 second-feet above
station for domestic use. Flow measured over Cippoletti weir. 6,600 acres
irrigated from Kahnah Creek all below station. 

ACCURACY. Gage read twice daily. Rating curves well defined except for
extremely high stage. Records good except during high stage, for which they
are fair. 

COOPERATION. Since 1922 complete records furnished by State engineer.



374 UPPER COLORADO RIVER AND ITS UTILIZATION

Monthly discharge of Kahnah Creek near Whitewater, Colo.,for 1917-1927

Month

1917-18 
October ___________________________

December. _________________________
January.    ... ____ . _________________
February __________________________
March ____________________________
April. ______ . __ . ____________ . . ......

July...................................... _ ............

September ...............................................
The year ...........................................

1918-19 
October ..................................................
November ...............................................
December ................................................

March. ..................................................
AprU............. ........................................

June .....................................................
July........ __ ....... .. _ .... _____ .. ........

September _________________________
The year..........      .. ________ .......

1919-20 
October.    ______________________ .. ...

December ................................................

March
April.....................................................
May.....................................................
June. ....................................................
July .
August      ..... __    ____________ .......
September ...............................................

The year ...........................................
1920-21

March
April....... ..............................................
May _________________________ ........

July
August ____________ 1 __________ . _ ...
September _________________________

The year ___________________ ......
1922

September.     .. __              . ..........
1922-23

December ______________________ ... ....

March ... .
April.....................................................

June. .... 
July.. ...................................................

September.. ______ . _____________ .......

Discharge in second-feet

Maximum

8.2 
7.4 
7.0 

 7.0 
12 
19 

336 
165 
50 
22 
40

336

11 
11 
11 
12 7   
16 
66 

550 
127 
50 
70 
14

550

13 
13 
13 
8.2 

11 
11 
39 

990 
1,110 

58 
44 
20

1,110

11 
11

7 
9 . 

11 
88 

880 
1,390 

63 
243 

36
1,390

54 
30

12 
9 
9

8 
10 
25 

713 
233 
64 

286 
32

The year.      .                    713

Minimum

3.6 
4.0 
1.4 
2.4 
6.4 
4.6 
7.4 

18 
40 
22 
10 
10
1.4

10 
7.0 
8.6 
4.0 
4.0 
7.0 

11 
62 
31 
30 
13 
13
4.0

11 
11 
1.5 
3.8 
4.3 
5.2 

11 
54 
59 
36 
16 
7.0
1.5

8 
5

4
5 
6 
7 

76 
58 
27 
28 
11

23 
9

7 
8 
8

6 
6 
8 

29 
31 
24 
19 
13

Mean

9 
5.66 
5.46 
5.62 
6.42 
7.62 

14.0 
184 
86.9 
32.1 
16.0 
16.1
32.6

10.6 
10.3 
9.43 
5.04 
6.09 

10.4 
33.6 

271 
59.6 
37.8 
28.7 
13.1
41.7

12 0 
12.2 
9.30 
6.26 
8.59 
9.31 

14.1 
288 
409 
49.4 
28.3 
11.2
71.3

9.3 
8.7 
3.0 
6.1 
6.9 
8.5 

20.5 
190 
552 
37.2 
48.5 
21.8
75.8

29.1 
17.1

9.8 
8.4 
8.1 

«8 
7.5 
8.2 

12.3 
181 
116 
41.5 
35.7 
19.2
38.1

Run-off In 
acre-feet

553 
337 
336 
346 
357 
469 
833 

11,300 
5,170 
1,970 

984 
068

23.600

662 
613 
580 
310 
338 
640 

2,000 
16,700 
3,550 
2.320 
1,760 

780
30,200

738 
726 
572 
385 
494 
572 
839 

17,700 
24,300 
3,040 
1,740 

666
51,800

572 
518 
184 
376 
383 
523 

1,220 
11,700 
32,800 
2,290 
2,980 
1,300

54,800

866 
1,020

603 
500 
498 
492 
416 
504 
732 

11,100 
6,900 
2,550 
2,200 
1,140

27,600

> Estimated.
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Monthly discharge of Kahnah Creek near Whitewaler, Colo., for 1917-1987 Con.

Month

1923-24 
October. _ ... _

January.. _ . __ .
February

April _ ..

July... ....._...._......._....._.._......................
August... _ . . ... __ _

The year ______________________

1924-25 
October __________________________

December..
 January

March.. .
April.....................................................
May.....................................................
June..
July  .....-.-......-.......-_...-.. ....._...........

September ________________________

The year.     ....    _     .    ...     .
1925-26 

October ___________________________

December _________________________
January ___________________________
February __________________________
March ____________________________

June. ____________________________
July __ ..
August ___________________________
September _________________________

The year ______ . _______________

1926-27 
October ___________________________
November _________________________
December _________________________

February.. _________________________
March.. __________________________
AprU....... ..............................................

July.....................................................

September _________________________

Discharge in second-feet

Maximum

16 
19 
9

14

554 
159 
48 
29 
16

554

13 
15

11 
76

85 
44 
51 
94

27 
21

10 
15 

183 
567 
247 
66 
33 
32

567

21 
13 
12 
10 
10 
13 
64 

478 
356 
63 
42 
45

478

Minimum

10 
12 
8

7

27 
28 
23 
10 
9

6

7 
11

30
18 
17 
17

10

5 
8 

15 
133 
33 
28 
23 
10

10 
8 
8 
8 
8 
8 
9 

74 
46 
27 
24 
22

8

Mean

12.0 
13.9 
8.5 

 9 
8.2 

 9.5 
 13 
235 
67.3 
34.3 
17.8 
11.1

36.9

11.4 
12.0 

 10.5 
«9 
 8 

8.8 
34.2 

 152 
52.6 
35.2 
27.5 
29.2

32.7

19.3 
13.8 
 9.1 
 8.4 

9.2 
10.7 
43.2 

264 
91.9 
38.4 
26.3 
17.8

46.2

13.2 
10.7 
10.3 
8.71 
8.82 
9.58 

22.4 
210 
110 
40.8 
32.7 
32.4

42.7

Run-off in
acre-feet

738 
827 
523 
563 
472 
584 
774 

14,400 
4,000 
2,110 
1,090 

660

26,700

701 
714 
646 
553 
444 
542 

2,040 
9,350 
3,130 
2,160 
1,690 
1,740

23,700

1,190 
821 
560 
518 
511 
658 

2/570 
16,200 
5,470 
2,360 
1,620 
1,060

33,500

812 
637 
633 
536 
490 
589 

1,330 
12,900 
6,550 
2,510 
2,010 
1,930

30,900

> Estimated.
DOIORES BIVEE AT RICO, COIO.

LOCATION. In sec. 36, T. 40 N., R. 11 W., at highway bridge at upper edge of 
Rico, Dolores County. Silver Creek enters just above station.

DRAINAGE ABBA. 83 square miles (measured on topograpllic map).
RECORDS AVAILABLE. June 9 to December 31, 1914; June 1, 1919, to June 10, 

1921, when gage was destroyed by high water.
GAGE. Vertical staff.
CONTROL. Shifting during high water.
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EXTREMES OF DISCHARGE. Maximum mean daily discharge recorded, 1,360 
second-feet June 18, 1914 (maximum discharge in 1921 not recorded, as 
gage was destroyed); minimum discharge recorded, 9 second-feet on several 
days during November and December, 1914.

DIVERSIONS. No diversions from Dolores River above station. About 2 second- 
feet diverted from Horse Creek above station and returned to river below; 
diversion made from April to November.

ACCURACY. Gage read twice daily. Rating curves fairly well defined. Records 
good, except during 1914, for which they are fair.

Monthly discharge of Dofores River at Rico, Colo.,for 1914 and 1919-1921

Month

1914 
June 9-30. - ___________________________
July . .
August __   _________________________

October ___________________________
November.. _ . _____________________
December...    _____ . _______________

1919 
June..- ___________ ..... . ..
July... .. _ ...
August ___________________________
September... _______________________

The period ______________ i ______

1919-20 
October ___________________________
November _________________________
December. __ . _____________________

February

April................ . ................. .......... ..

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

September.. . ______________________

The year.        ____ .. _____ .. .....

1920-21 
October ___________________________

December __________________________

February     ___   _ - ~~~-        
March. ___________________________
April.......  ................ . . ................
May        ___ ..... _____ ....... .............

Discharge in second-feet

Maximum

1,360 
880 
955 
253 
680 

33 
20

381 
235 
167 
46

41 
50 
30 
28 
24 
24 

113 
1,060 
1,000 

471 
115 
48

1,060

46 
41 
26 
19 
32 
42 

177 
750 
930

Minimum

475 
450 
253 
103 
21 

9 
9

167 
106 
40 
35

35 
19 
18 
16 
15 
14 
21 

190 
525 
109 
40 
28

14

23 
24 
16 
14 
13 
20 
41 

306 
510

Mean

1,000 
642 
376 
205 
176 
17.0 
13.5

284 
162 
79.3 
38.7

37.6 
24.4
23.5 
19.5 
18.6 
17.8 
34.8 

588 
681 
177 
78.8 
35.6

145

30.4 
28.4 
21.6 
15.1 
18.6 
30.7 
94.0 

427 
726

Run-off in 
acre-feet

43,600 
39,500 
23,100 
12,200 
10,800 
1,010 

830

16,900 
9,960 
4,880 
2,300

34,000

2,310 
1,450 
1,440 
1,200 
1,070 
1,090 
2,070 

36,200 
40,500 
10,900 
4,850 
2,120

105,000

1,870 
1,690 
1,330 

928 
1,030 
1,890 
5,590 

26,300 
14,400

......55,000

DOLORES RIVER AT DOLORES, COLO.

LOCATION. In sec. 16, T. 37 N., R. 15 W., at highway bridge near railroad
depot at Dolores, Montezuma County. Nearest tributary, Lost Canyon
Creek, enters below station.

DRAINAGE AREA. 514 square miles (measured on base map of Colorado). 
RECORDS AVAILABLE. June 23, 1895, to October 31, 1903; August 27, 1910,

to November 30, 1912; May 1, 1922, to September 30, 1927. 
GAGE. Chain gage. From 1895 to 1903, vertical staff at footbridge half a mile

east of Dolores. 
CONTROL. Practically permanent.
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EXTREMES OF DISCHARGE. Maximum stage recorded, 7.0 feet at 6.30 a. m. 
May 4, 1922 (discharge, 7,400 second-feet); minimum discharge, 8 second- 
feet August 16, 1896.

DIVERSIONS. Water diverted for irrigation of a few hundred acres above station. 
One mile below station about 90,000 acre-feet diverted annually for irri­ 
gation of Montezuma project.

COOPERATION. Since 1910 complete records furnished by State engineer.

Monthly discharge of Dolores River at Dolores, Colo., for 1895-1903, 1910-1912,
and 1922-1927

Month

1895 
June 23-30-. ________ . _______________
July... __ . ...

The period _      ____ ...... ____    ...

1895-96 
October.    _____   _____ ... _____   ...

February __________________________

April.....              ._    .   
May. ............... .......-.-....  .............
June. .
July-      ..       .         
August _   ________________________

1898-97 
October ..................................................

April
May. ..........................  .......................
June     ..............................................
July

September. _______________________ . ...

The year...      ...       ..... ............

1897-98

January
February. -

May    __ . __ .... _ .... __ ... _ _' __     ....
June   ___________________________
July.- . _            _     .  ..._

September. ..............................................

The year.                     . ....

Discharge in second-feet

Maximum

848 
490
548 
177

97

557 
1,570 
1,450 

781 
480 
180 

1,180

1,570

180

2,940 
2,840 
2,520 

608 
235 
852

2,940

570 
235

1,980 
1,870 
2,030 
1,230 

228 
293

2,030

Minimum

605 
127 
97 
68

68

60 
373 
44 
44 

8 
28

96

235 
1,990 

570 
186
76 
76

235 
108

198 
912 
784 
144 
102 
34

Mean

702 
270
248 
99

79 
 75 
  70 
«65 
066 
200 
747 
952 
263 
130 
38 

195

240

113 
«65 
«60 
«60 
"60 

-100 
1,480 
2,440 
1,460 

368 
148 
394

564

391 
172 

«80 
"75 
«75 

 150 
1,090 
1,210 
1,510 

490 
120 
78

452

Run-off in 
acre-feet

17,100 
16,600 
15,200 
5,890

48,800

4,860 
4,460 
4,300 
4,000 
3,740 

12,300 
44,400 
58,900 
15,600 
7,990 
2,340 

11,600

174,000

6,950 
3,870 
3,690 
3,690 
3,330 
6,150 

88,100 
150,000 
86,900 
22,600 
9,100 

23,400

408,000

24,000 
10,200 
4,920 
4,610 
4,160 
9,220 

64,900 
74,400 
89,900 
30,100 
7,380 
4,640

328,000

« Estimated.
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Monthly discharge of Dolores River at Dolores, Colo., for 1895-190S, 1910-19IS, 
and 1922-1927 Continued

Month

1898-09 
October _ .. ________________________

February..... _________ . _______________

May   ...... ......  ...................................

July.. ...................................................
August ____ _____________ ___ ___ ......
September.... __ _ __ _________ ________

The year. __________ ____ _ .........
1899-1900 

October __________________________ .
November. __ _________ ______ .. _ .....

April...  ............ ......... .......... ................

July..       .        .    .
August __ . _________________________ .
September. _________________________

The year. _____________ _ _____ ....
1900-1901 

October __ . ________ . .............................

April  .....  ...... ....................................
May ___ . _________________ . ............

July.  ...  ...... ...................................

September.... __ .. _________________ L .....

The year...- .... ... ... ..............................

1901-2

December... ________________________

June... __   __ ... ___________________
Tuly.... ........... .  .- ...-.-....--..___.__.......
August __ . ___ . .......  ............................

The year ___ _ ________ _ ________

1902-3

April.   ............................... ................

July.-.                      

The year.       .        ..    _ ....    .

Discharge in second-feet

Maximum

50 
72

885 
1,460 

810 
412 
736 
82

1,460

343
82

192 
555 

1,740 
1,600 

200 
37 

220
1,740

118

220 
2,290 
2,790 
1,640 

627 
311 
192

2,790

37

1,160 
1,320 

811 
106 
341 
237

1,320

37

1,480 
2,630 
2,820 
1,660 

206 
557

2,820

Minimum

34 
34

37 
118 
220 
100 
30 
23

23 
37 
30

  100 
483 
280 

37 
20 
23

56

82 
1,370 

810 
141 
100 

19

19

51 
484 
106 
28 
20 
28

28

206 
997 

1,720 
206 
116 
80

Mean

37 
48 

«50 
«45 
"35 
o25 
437 
785 
499 
207 
204 
33

201

93 
49 
40 

o40 
"40 
100 
284 

1,320 
808 

84 
29 
89

249

83 
o50 
o45 
"45 
« 45 

95 
878 

2,080 
1,210 

266 
174 
42

419

26 
"20 
"20 
"20 
o20 
»40 
497 
857 
342 
56 
92 
62

171

34
"35 
"35 
«30 
-30 

"100 
629 

1,750 
2,260 

662 
137 
155

488

Run-oflin 
acre-feet

2,280 
2,860 
3,070 
2,770 
1,940 
1,540 

26,000 
48,300 
29,700 
12,700 
12,500 
1,960

146,000

5,720 
2,920 
2,460 
2,460 
2,220 
6,150 

16,900 
81,100 
48,100 
5,160 
1,780 
5,300

180,000

5,100 
2,980 
2,770 
2,770 
2,500 
5,840 

52,200 
128,000 
71,500 
16,400 
10,700 
2,500

.303,000

1,600 
1,190 
1,230 
1,230 
1,110 
2,460 

29,600 
52,700 
20,400 
3,440 

. 5,660 
3,690

124,000

2,090 
2,080 
2,150 
1,840 
1,670 
6,150 

37,400 
108,000 
134,000 
40,700 
8,420 
9,220

354,000

'  Estimated.
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Monthly discharge of Dolores River at Dolores, Colo., for 1895-190S, 1210-1912, 
and 1922-1927 Continued

Month

1903 
October....    .    ___    ____    ______ .

1910 
August 27-31 _________________________
September- ________________________

1910-11 
October ___________________________
November. ________________________

February __________________________
March. ____________________ , ___ .

May.  ....... . _____..._....__.___._.___._.____. ._
June ____________________________
July.................. ...................... ... . .....

September. ________________________
The year     ...     _ ... _ ...... __ ......

1911-12 
October ___________________________

December _____________________ * ___ .
January. _________________________
February __________________ . . .
March _____________________ ____
April.  .................................................

June ______________________ . . .....
July......................................................
August.. ____________________________
September. __________________ . __ .

The year     ____________________
1912 

October _____________
November.. ...............................

1922 
May.... __ . _______________ .... ..... . .....
June _____ .' _______________ __ .
July... ................. .......
August..., _____________ . .......
September. __________________

The period. _____________________
1922-23 

October ____________________ .
November.. _____ ...
December _______ .......
January. ___________________
February __________ . _______ ......
March. .........................
April...................... ....... ... .....
May.   ...       ...  ........ _ ...... .........
June _______________ ....
July..... ____ .... .....
August ______________ , .
September __________________

The year _______________
1923-24 

October .........................
November ____________ . ...........
December ___________________ ..
January _____________
February... __________ . ....
March.. _____________ .........
April... ...   ........-.........  ....................
May. ______________
June _______________
July  .............................. _._._."""""""
August ..........................
September ....... .......................

The year _______________ ..

Discharge in second-feet

Maximum

116

84 
141

291 
112

80 
113 
692 

2,060 
2,860 
2,220 
1,840 

695 
1,040
2JJ60

85 
80 

340 
855 

3,790 
2,500 
1,260 

740 
740

3,790

335 
450

6,950 
3,380 

716 
400 
116

73 
83

1,480 
4,560 
3,930 
1,300 
1,300 

430
4,550

215 
120

165 
2,240 
8,540 
2,800 

429 
155 
60

3,540
  i  

Minimum

43

55 
69

69 
62

60 
65 
67 

548 
1,390 

895 
605 
180 
82

75 
70 
80 

260 
1,100 

915 
390 

70 
70

70 
35

1,760 
764 
154 
109 
66

60
46

159 
1,380 
1,300 

363 
190 
190

120 
50

50 
120 

1,600 
256
115 
53 
51

Mean

71

69.2 
85.0

113 
89.4 

"82.2 
70 
73 

245 
1,080 
2,160 
1,620 
1,040 

339 
191
503

»450 
«125 
«85 

81 
73 

188 
451 

2,560 
1,680 

685 
272 
115
567

127 
10Z

3,630 
2,210 

375 
178 
80.2

613 
60.1 

«62 
«64 
»68 
»80 
650 

3,130 
2,380 

745 
597 
268
682

160
78.0 

"91.9 
«58.8 
"75.2 

93.1 
1,080 
2,580 
1,100 

194 
98.6 
53.0

474

Run-off in 
acre-feet

4, 370

686 
5,060

6,960 
5,320 
5,050 
4,320 
4,050 

15,100 
64,300 

133,000 
96,400 
64,000 
20,800 
11,400

431,000

27,700 
7,44o 
5,23o 
4.98Q 
4,230 

ll,60o 
26,80o 

157, 000 
100, OOo 
42.20Q 
16.80Q 
6,860

411,000

7,800 
6,370

223,000 
132,000 
23,100 
10,900
4,770

394,000

3,950 
2,580 
3,810 
3,940 
3,780 
4,920 

38,700 
192,000 
142,000 
45,800 
36,700 
15,900

494,000

9,840 
4,640 
5,650 
3,620 
4,330 
5,720 

64,300 
159,000 
65,500 
11,900 
6,060 
3,150

344,000-

1 Estimated.
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Monthly discharge of Dolores River at Dolores, Colo., for 1895-1903, 1910-1912, 
and 1922-1927 Continued

Month

1924-25

February- ..   ________________________

June.. ___   _______________________

September..-. _______________________

The year _______________________

1925-26

December _   _______________________

April.... _.. - ..  -._...._ ......_.___..._.._......
May ____ . ______________________  _
June.. ___     _____________________
July

The year.   .   ___ ...i . _____________

1927

July

The period _

Discharge in second-feet

Maximum

49 
88 
52

412 
2,360 
2,380 
1,530 

642 
458 

4,310

4,310

340

293 
2,250 
4,780 
4,520 
1,940 

375 
120

4,780

2,820 
3,580 
5,200 
2,010 

438 
3,920

... . . ......... . . .....

Minimum

40 
44

32 
173 

1,100 
370 
154 
124 
146

152

156 
1,600 
1,590 

375 
35 
35

i,6§6
1,420 

826 
268 
144 
179

Mean

41.9 
58.7 
36.1 

"40 
"68 
106 
961 

1,790 
907 
259 
239 
682

432

238 
"166 
  95 
"74 
"78 
156 
968 

2,820 
2,970 
1,060 

117 
75.8

737

165 
1,610 
2,390 
1,570 

595 
245 

1,350

'

Run-off in 
acre-feet

2,580 
3,490 
2,220 
2,460 
3,780 
6,520 

57,200 
110,000 
54,000 
15,900 
14,700 
40,600

313,000

14,600 
9,880 
5,840 
4,550 
4,330 
9,590 

57,600 
173,000 
177,000 
65,200 
7,190 
4,510

533,000

10,100 
95,800 

147,000 
93,400 
36,600 
15,100 
80,300

478,000

Estimated.
DOLORES RIVER AT BEDROCK, COLO.

LOCATION. In sec. 17, T. 47 N., R. 18 W., at highway bridge at Bedrock,
Montrose County. Nearest important tributary, West Paradox Creek,
enters below.

DKAINAGE AKEA. 2,040 square miles (measured on base map of Colorado). 
RECORDS AVAILABLE. October 1, 1917, to September 30, 1922. 
GAGE. Chain.
CONTKOL. Shifting during high water. 
EXTREMES OF DISCHARGE. Maximum stage recorded during period, 8.3 feet at

5.30 p. m. May 1, 1922 (discharge, 5,460 second-feet); minimum discharge
recorded, 3 second-feet September 7 and 8, 1919. 

DIVERSIONS. Water is diverted from Dolores River and tributaries above
station for irrigation of 20,000 acres, of which 15,000 acres is in Montezuma
Valley. 

ACCURACY. Gage read twice daily. Rating curves fairly well defined. Records
good. 

COOPERATION. Station maintained in cooperation with State engineer.
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Monthly discharge of Dolores River at Bedrock, Colo., 1917-1922

Month

1917-18

March ___________ . _ . ____   ______
April-..                    
May
June --.       .             
July.  .                   

The year     __ ...............................

1918-19

January

April..........    .......     .. ................
May                     

July

September...     ___    .. ____ . .   ...__._

1919-20

December.    .. ____________________

February ... .
March.." __    _____________ . ..............
ApriL  .. ......... .... ....   . ....... .  ..........
May

July  ........ --    ..  .   ... ......... .... .

September..    .. _____   ___ . _...  . ......

1920-21

January
February __   _ . ......................................
March.... ...     .... __   .  .. __ . _ . ..........
April     ....    ..........   ................
May          ........... .  ...   ..  

July                 .       

September         __    ..... ___ ..... ..........
The year.             _ ..    ... _ ...

1921-22 
October  .... .. _.                

January __________________________

March __________________________
ApriL   ....... ........................................

June.. ____ .                   
July   .      .          .   

September....... _____________________

Discharge hi second-feet

Maximum

480 
1,460 
1,460 

865 
134 
230

1,460

44 
51

2,300 
2,210 
1,780 
1,100 

620 
228

2,300

154 
124

620 
3,200 
4,040 
3,690 
1,720 

310 
94

4,040

154 
134

1,820 
3,730 
3,610 
1,200 
1,790 

602
3,730

410 
114 
81

5,390 
3,170 

442 
67 
13

5,390

Minimum

395 
462 
208 

25 
25 
6

6

6 
16

-

428 
1,420 

154 
75 
16 
10
6

16

325 
2,740 
1,780 

49 
23 
17
16

14 
49

1,340 
1,160 

92 
11 
11
11

20 
32 
81

2,700 
621 

13 
4
4
4

Mean

  80 
 80 
  75 
  70 
 70 

 100 
280 
926 
855 
184 
34.5 
42.0

233

18.0 
31.8 

  25 
  25 
  25 

"200 
1,290 
1,890 

607 
278 
136 
47.0

381

84.5 
93 

"60 
 75 

  100 
238 

1,380 
3,390 
2,750 

541 
98.5 
32.7

738

67.5 
115 
"50 
"70 

"100 
"100 

970 
2,670 
2,640 

490 
469 
126
655

111 
86.5 
81 

"80 
 85 

 125 
-1,000 
4,170 
1,850 

104 
23.4 
4.43

646

Run-off hi 
acre-feet

4,920 
4,760 
4,610 
4,300 
3,890 
6,150 

16,700 
56,900 
50,900 
11,300 
2,120 
2,500

169,000

1,110 
1,890 
1,540 
1,540 
1,390 

12,300 
76,800 

116,000 
36,100 
17,100 
8,360 
2,800

277,000

5,200 
5,530 
3,690 
4,610 
5,750 

14,600 
82,100 

208,000 
164,000 
33,300 
6,060 
1,950

535,000

4,150 
6,840 
3,070 
4,300 
5,550 
6,150 

57,700 
164,000 
157,000 
30,100 
28,800 
7,500

475,000

6,820 
5,150 
4,980 
4,920 
4,720 
7,690 

59,500 
256,000 
110,000 

6,400 
1,440 

264
468,000

  Estimated.
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LOST CANTON CREEK AT DOLORES, COIO.

LOCATION. In sec. 16, T. 37 S., K. 15 W., at railroad bridge a mile south of
Dolores, Montezuma County. 

DRAINAGE AKEA. 81 square miles. 
KECOKDS AVAILABLE. April 1, 1922, to September 30, 1927. No flow except

during spring and summer. 
GAGE. Vertical staff.
DIVERSIONS. Water diverted for irrigation of 3,700 acres, all above station. 
COOPERATION. Complete records furnished by State engineer.

Monthly discharge of Lost Canyon Creek at Dolores, Colo., for 19%2-1927

Month

1922

July

September __ ........... ______ . _______ ...

The period.. ....................... _ .. _ ........

1923

April.....................................................

July.....................................................

The period. _ ..... ................................

1924

April.................  ...............................

The period       ... ..   .    _____ .....

1925 
February ___ . _ ..... ________________

April... ..................................................
May . . .

The period ______________________

1926 
March 21-31.. _ ........... _ ... __ ..... __ .........
April................................. .._________..___._._
May

The period... __ . ___ . _____________ .

1927 
AprU............... ......................................
May... ........ ......... ........ _ ..... __ ......... .
June..... ___ . _ . ....................................
July.... ........... .. .-...  ........................
August. . . . .

The period      _________________

Discharge in second-feet

Maximum

566 
576 
47 

2 
2 
0

37 
268 
415 

58 
1 
2

42 
646 
350

47

15 
157 
56 

5

935 
494 

64

590 
474 

76 
42

1 
125

Minimum

23 
66 

2 
1 
1 
0

1
24 
52 

1 
1 
1

1 
4 
7 
0

2 
9 
0 
0

--^;  "' - rr^^r^sr

5 
68 
0

IS 
4 
0 
0 
0 
0

0

Mean

183 
299 
13.8 

.3 

.1 
0

4.35 
95

228 
9 
1 
1.1

5.1 
292 
103 

5.1

4 
5.03 

67.3 
23.5 

.73

16.2 
262 
263 
12.5

299 
123 

7.77 
2.90 
.06 

13.4

Run-off in 
acre-feet

10,900 
18,400 

821 
20 
6 
0

30,100

267 
5,650 

14,000 
536 

61 
67

20,600

314 
17,400 
6,330 

305

24,000

222 
309 

4,000 
1,440 

43

6,010

350 
15,600 
16,200 

744

32,900

17,800 
7,560 

462 
178 

4 
797

26,800
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SAN MIGUE1 EIVER AT FALL GREEK, COLO.

LOCATION. In sec. 7, T. 43 N., R. 10 W., at highway bridge at Fall Creek sta­ 
tion on Rio Grande Southern Railroad, San Miguel County, 200 feet abov«» 
mouth of Fall Creek.

DRAINAGE AREA. 172 square miles (measured on base map of Colorado).
RECORDS AVAILABLE. June 25, 1895, to September 30, 1899.
GAGE. Vertical staff.
CONTROL. Slightly shifting.
EXTREMES OP DISCHARGE. Maximum stage recorded, 5.0 feet at 6 p. m. May 

27, 1896 (discharge, 2,570 second-feet); minimum discharge occurred during 
winter.

DIVERSIONS. Practically no water diverted from San Miguel River above Fall 
Creek for irrigation.

Monthly discharge of San. Miguel River at Fall Creek, Colo., for 1895-1899

Month

1895 
June 25-30 ___________________________
July  .. .._..__...._  ..  ._._  ..__._..__.
August ___________________________
September.   _______ . _______ -....- ....

The period _____________________

1895-96 
October- ____________ . ____________ .
November _________________________ .

Jfvonary

April.......... .......... ........-........... . . ..
Mav

July......................................................

September    .   .. _ ..   .    ..           

The year. __ . _ ... _   _           

1896-97

March .
April . _ ......... __ ...............     ...........

July... .._ ..._..   .  _ ..._   ...  .    

September   .. _____ . _    .     ..        

The year _____________ . _    .     

1897-98

November.. ________________   __    

April...........  .._._......_ ._ . .   - 

July     ..  ._ ....           
Aijgiist.
September. _______ . _   ...   .          

The year. .   _   .               

Discharge in second-feet

Maximum

605 
675 
312 
168

101 
180 
30

531 
2,400 

684 
320 
113 

1,780

2,400

135 
69

433 
962 
997 
621 
288 
304

997

273 
132

447 
545 

1,340 
760 
183 
121

1,340

Minimum

512 
219 
145 
61

42 
5 
5

310 
135 
93 
49 
62

49 
22

52 
369 
504 

/ 243 
122 
132

122 
62

196 
571 
109 
109 
66

Mean

555 
347 
230 
100

64 
47 

7.7 
«5 
«5 

 20 
205 
770 
349 
157 
65 

176

82 
50 

 40 
 35 
«30 
 35 
213 
626 
774 
375 
183 
215

184 
96 

«45 
-40 
«35 
«40 
215 
296 
813 
380 
133 
89

Run-off in 
acre-feet

6,600 
21,300 
14,100 
5,950

48,000

3,940 
2,800 

474 
307 
288 

1,230 
17,200 
47,300 
20,800 
9,650 
4,000 

10,500

113,000

5,040 
2,980 
2,460 
2,150 
1,670 
2,150 

12,700 
38,500 
46,100 
23,100 
11,300 
12,800

161,000

11,300 
5,710 
2,770 
2,460 
1,940 
2,460 

12,800 
18,200 
48,400 
23,400 
8,180 
5,300

143,000

1 Estimated.
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Monthly discharge of San Miguel River at Fall Creek, Colo., for 1895-1899 
Continued

Month

1898-99 
October __ .... _______________________

February _ - _______________________
March __    _    ___ . ______________
April.  .        .    _       

June.. ____ . __ .. . __________________
July...          .    .    ._   _

September _________________________

Discharge in second-feet

Maximum

66
47

299 
934 
995 
387 
387 
138

995

Minimum

30 
22

25 
126 
249 
176 
105 
64

Mean

50 
35 

"30 
»25 
"20 
«25 
134 
414 
538 
238 
195 
101

Run-ofl in 
acre-feet

3,070 
2,080 
1,840 
1,540 
1,110 
1,540 
7,970 

25,500 
32,000 
14,600 
12,000 
6,000

109,000

> Estimated.

SAN MIGUEL RIVER NEAR PLACERVILLE, COLO.

LOCATION. In sec. 34, T. 44 N., R. 11 W., at high way bridge three-quarters of 
a mile below Placerville, San Miguel County. Nearest tributary, Leopard 
Creek, enters at Placerville.

DRAINAGE AREA. 280 square miles for upper station (measured on base map 
of Colorado).

RECORDS AVAILABLE. September 1, 1910, to November 30, 1912. From Jan­ 
uary 1 to December 31, 1909, station maintained at Saltado Ranch 7 miles 
below Placerville in NE. % sec. 23, T. 44 N., R. 12 W., where discharge 
is practically the same.

GAGE. Vertical staff.
CONTROL. Permanent.
EXTREMES OF DISCHARGE. Maximum discharge during period, 10,000 second- 

feet on September 5,1909, owing to breaking of Trout Lake Reservoir; min­ 
imum discharge, 50 second-feet December 21-25, 1911.

DIVERSIONS. Practically no water diverted above station that does not return 
to river.

REGULATION. Winter discharge regulated by release of water from two power 
reservoirs on headwaters.

COOPERATION. Complete records furnished by State engineer, except those for 
1909, which were furnished by Mr. R. I. Meeker.

Monthly discharge of San Miguel River near Placerville, Colo., for 1909-1912

i Month

1909

April

July--                -   

September                          

The period.     .                 

Discharge hi second-feet

Maximum

940 
1,460 
1,170 

470 
10,000

Minimum

310 
645 
270 
210 
250

Mean

60 
60 
80 

160 
706 

1,250 
635 
326 
506

Eun-off in 
acre-feet

3,690 
3,330 
4,920 
9,520 

43,400 
74,400 
39,000 
20,000 
30,100

228,000
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Monthly discharge of San Miguel River near Placervitte, Colo., for 1909-1912 Con.

Month

1909-10

November _________________________

September     __ ....     ___      ____ .,

1910-11

November- ________________________
December _________________________

March... __________________________
April....................................................

June   __ . _______________________
July.....................................................

The year. _ .. .     ______ .  _____ ..

1911-12 
October __________________________

December  ________________________

March ____________________________
April....................................................
TViav
June...
July.................................;....................
August..     ____ ...  _______________
September

The year......       ____ ...   ______

1912 
October ___________________________
November _________________________

Discharge in second-feet

Maximum

240 
115

185

245 
111 
88 

127 
91 

148 
438 
706 
910 

1,500 
650 
571

1,500

1,540 
162 
85 

100 
174 
92 

328 
1,500 
1,530 

935 
447 
212

1,540

151 
100

Minimum

107 
92

95

95 
65 
58 
60 
54 
60 

118 
306 
600 
514 
184 
124

54

142 
85 
50 
55 
66 
60 
78 

447 
582 
483 
162 
100

50

92 
60

Mean

156 
103 

67 
125

121
948 
76.5 
78.8 
64.4 
81.1 

245 
557 
744 
938 
349 
175

296

399 
126 
63.4 
70 
82 
73 

154 
977 
973 
602 
253 
134

327

105 
83

Run-off in
acre-feet

9,590 
6,130 
4,120 
7,440

7,420 
6,640 
4,700 
4,850 
3,580 
4,99.0 

14,600 
34,200 
44,300 
57,700 
21,500 
10,400

214,000

24,500 
7,500 
3,900 
4,320 
4,740 
4,510 
9,180 

60,000 
57,900 
37,000 
15,500 

. 7,960

237,000

6,470 
4,940

NOTE. Monthly means for January, February, March, April, and December, 1909, based on current- 
meter measurements.

SAN MIGUEL RIVER AT NATUBITA, COLO.

LOCATION. On line between Rs. 15 and 16 W,, T. 46 N., at highway bridge in 
Naturita, Montrose County. Nearest tributary, Basin Creek, enters half 
a mile downstream.

DRAINAGE AREA. 1,080 square miles (measured on base map of Colorado).
RECORDS AVAILABLE. October 1, 1917, to September 30, 1927.
GAGE. Chain.
CONTROL. Shifting at long intervals.
EXTREMES OF DISCHARGE. Maximum stage recorded during period, 7.5 feet 

from high-water mark during night of May 4, 1921 (discharge, 6,000 second- 
feet) ; minimum stage recorded, 0.05 foot on August 31, 1918 (discharge, 38 
second-feet.)

DIVERSIONS. Water diverted for irrigation of 8,100 acres by San Miguel River, 
the greater part of which is above station. Also, 15,000 acres irrigated by 
tributaries above station.

ACCTJBACY. Gage read twice daily. Rating curves well defined. Records 
good.

COOPERATION. Complete records furnished by State engineer since 1921. 
46013 29  26
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Monthly discharge of San Miguel River at Naturita, Colo., for 1917-1927

Month

1917-18

January.. _   _ . ______________________

March.. ___________________________
April  .-..._..-._......_   _...__._.._____.._..___..__.

June _____________ ______________
July  -__..._._.._._..__._.__ ...
August   ....   ______________________
September ____________________

The year _______________________

1918-19 
October ___________ _ ...
November.. ______________ ....
December __________________ __ .. .
January.. _____________________ ........
February. ___________ .. . ..

April.... .._  __..___..___.__.__.__._. _______.________
May _______________________ __ . . ,..
June. _____________ __ _
July ...............................................
August _____________________ .
September.. _________ _ .....

The year... ________ _____________

1919-20 
October _____________ .. .
November ________________ _ ..
December _____ ..........
January. _____________ _ ...
February. _______________ __ ..
March .......................
Aprfl... ..................................................
May ________ ___________ .
June .........................
July  ..................................................
August .........................
September .............................

The year ________ .. ..

1920-21 
October ................................
November __________ .
December ............................
January ..................................
February _____________ . ...
March .................................
Aprfl... ____________ . ..
May     .. _ . ................................
June ___________________
July  ................................. .. ....."""" "
August  ______________ . .
September. ________ ..

The year ______________ . .

1921-22 
October.. _____ ___ . _ __ ... .
November... _________ . ........
December. _____ . ... .
January  __________ .. .

Discharge in second-feet

Maximum

369 
746 

1,980 
920 
227 

1,150

1,980

64 
91 

187

315 
1,650 
1,350 

883 
784

190

1,650

114 
139 
130 
135 
156 
271 

2,000 
4,180 
2,870 
1,500 

615 
440

4,180

152 
144 
106 
120 
202 
348 

1,120 
2,610 
4,160 
1,510 
1,340 

640

4,160

148 
140 
159

February... __________ .. .
March.   ________ . .............
April ____ . ... ..............

June..................... ...............................
July.  ................. .................................
August   ... _____ .. _ .. . .
September. ............

The year. ..............

300 
2,540 
2,590 
1,810 

975 
621 
102

2,590

Minimum

330 
330 

76 
38 
40

42 
47

172 
855 
502 
220

67 
80 
52 
54 

105 
102 
106 

1,400 
1,210 

330 
92 
67

. 52

92
84 
40 
88 
99 

114 
240 
960 

1,460 
580 
326 
97

40

97 
84 
84

50 
148 

1,040 
806 
170 

79 
46

Mean

«100 
"100 
"85 
-90 
"95 

"125 
250 
513 
927 
294 
103 
133

234

48.8 
60.8 
84 

-55 
"75 
183 
733 

1,060 
659 
499 

"200 
«150

319

93.1 
105 
70.0 
92.8 

135 
135 
388 

2,400 
1,740 

689 
259 
121

520

117 
109 
85.5 
99.4 

125 
219 
550 

1,610 
2,160 
1,010 

591 
214

575

118 
110 
113 
-59.6 
-97.5 
131 
739 

1,820 
1,310 

389 
182 
59.3

429

Run-off in 
acre-feet

i

6,150 
5,950 
5,230 
5.530 
5,280 
7,690 

14,900 
31,500 
55,200 
18,100 
6,330 
7,910

170,000

3,000 
3,620 
5,160 
3,380 
4,160 

11,300 
43,600 
65,200 
39,200 
30,700 
12,300 
8,930

231,000

5,720 
6,250 
4,300 
5,710 
7,760 
8,300 

23,100 
148,000 
104,000 
42,400 
15,900 
7,200

379,000

7,190 
6,490 
5,260 
6,110 
6,940 

13,500 
32,700 
99,000 

129,000 
62,100 
36,300 
12,700

417,000

7,260' 

6,550 
6,950 
3,660 
5,410 
8,060 

44,000 
112,000 
78,000 
23,900 
11,200 
3,530

311,000

1 Estimated.
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Monthly discharge of San Miguel River at Naturita, Colo.Jor 1917-1987  Contd.

Month

1922-23

ApriJ _____ ... ____  . __- .- __ .-_ . 
May  .-   ....  .. .-..   .    .--.-

July.  ....... .........  .._  _......... .. .... .

September. .... _ . __ . _   .   _ - _   ..........

The year. _____ . _   .. __ . ________

. 1923-24

December __________________________
January...  _ .. ____ .. _   .... _ . __ . __ . __ ..

March.. ____________ -  .......... .............
April............................. ........................
May   . ..  ...   .. ..   .  .   . 

July -

September.. _________ ... ....... .._..._.._ _...

The year. ________   _____________

1924-25 
October ___________________________

May
June
July  ....:... .  ................... .        .

September      ... __    .   ........ __   _ ... ....

The year ______ . _ . ______________

1925r26

May      .   . .  .    ..  .  ..  

July - .

September    ... _    .      .   _   ... . .   ....

The year. __ . __ .. _   _ . __________

1926-27

January

April................................. ....................

July......................................................

September   ......     .   ..      .   _   .... _ .

Discharge in second-feet

Maximum

95 
110

178 
1,080 
1,630 
1,200 
1,000 

574 
410

1,630

132 
111 
100 

93 
276 
150 

2,540 
1,690 
1,380 

442 
218 
62

2,540

103 
89

315 
1,340 
1,080 
1,100 

821 
420 

1,580

1,680

381 
205

213 
246 

1,520 
1,620 
1,670 

947 
326 
132

1,670

202 
126

309 
1,320 
1,550 
2,610 
1,130 

679 
1,870

2,610

Minimum

51 
55

70 
131 
489 
821 
283 
170 
102

51
^ni^!_"      "  -^^

93 
82 
64 
60 
74 
72 
76 

744 
489 

74 
50 
41

41

58 
55

74 
218 
514 
335 
154 
108 
146

187 
63

63 
89 

114 
866 
762 
224 
66 
47

84 
62

89 
309 
814 
693 
267 
261 
330

Mean

59.1 
74.3 

"110 
"105 
»95 
102 
464 

1,040 
1,040 

602 
306 
164

348

111 
93.1 
78.5 
70.5 

112 
83.8 

948 
1,340 

869 
231 
89.3 
54.8

339

, 81.4 
73.1 

"70 
»65 
"62 
133 
595 
825 
683 
408 
200 
333

295

240 
153 

"80 
"78 
10 
145 
763 

1,260 
1,230 

528 
152 
63.9

400

140 
107 
105 
100 
105 
139 
788 

1,150 
982 
501 
416 
817

447

Run-off fa 
acre-feet

3,630 
4,420 
6,760 
6,460 
5,280 
6,270 

27,600 
64,000 
61,900 
37,000 
18,800 
9,760

252,000

6,820 
5,540 
4,830 
4,330 
6,440 
5,150 

56,400 
82,400 
51,700 
14,200 
5,490 
3,260

247,000

5,010 
4,350 
4,300 
4,000 
3,440 
8,180 

35,400 
50,700 
40,600 
25,100 
12,300 
19,800

213,000

14,800 
9,100 
4,920 
4,610 
6,000 
8,920 

45,400 
77,500 
73,200 
32,500 
9,350 
3,800

290,000

8,610 
6,370 
6,460 
6,150 
5,830 
8,550 

46,900 
70.700 
58,400 
30,800 
25,600 
48,600

323,000

> Estimated
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